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Dl SPOSABLE ABSORBENT ARTI CLES 2175210
Ron‘al d W Berg Robert -L. Stewart FlIELD OF THE | NVENTI ON 5 : The
present inventipon, relates to dissposabl e abslorbent articl es such as di apers
*and incontinénce pads. Such.articles are assenbled in a nmanner which
renders them especi al ly effective for absor bi ng di scharged body fluids
while'at the same time preventing or reducing diaper rash.
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infants. Any individual who suffers from incontinence may develop
~ this condition. This ranges from newborns, to the elderly, to
cr1t1ca11y 111 or nonambu]atory individuals.
| _ It is generally accepted that true "diaper rash" or
20 _“d_iaper 'dermétitis" ijs a condition which is, in its most simple
Sta'ges, ‘a contact irritant dermatitis. The irritation of simple
diaper rash results from extended contact of the skin with urine,
or feces, or both. Diapers are worn to catch and hold the body
,_ '_ waste, but generally hold the waste in direct contact with the
\/ 25- skin untﬂ changed j.e., in occluded fashion for long periods of
| t_ime. The same is true for an incontinence pad, or incontinence
-"bv"ie_f . However, while it is known that the body waste “"causes“
dia‘pér_rash,_ the precise component or components of the urine or
_ 'feces._Whic_h are responsible for the resulting irritation of the
30 * skin have not been conclusively identified. The most commonly
accepted 1ist 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-
~ being the most likely candidates for agents or conditions which
35 _' _p'rd'duce or aggravate diaper rash.



-2-Jdt has now been discovered that a primary cause diaper rash is a
“particular set,of conditions which arises as a result of prolonged confact

of skin with mxtures. of feces and urine.” Activity of proteolytic and

- lipolytic fecal enzynmes 5 present in such a mxture is believed to be
a major factor in producing skin irritation. Uine in contact with enzynes
.'from fleces can also result in production of a@ronia which ral ses skin pH
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wat er-insol ubl e, 4ng gdﬁalpyrcras@smoqleikéugssscnsogut effective diaper rash control
: can be achieved by mamtaining skin pH well within the acidic
~ range to inhibit 1rr1tat1on-produc1ng enzymat1c act1v1ty while
- 20 .s1mu1taneously ma1nta1n1ng the diaper envxronment as dry as
poss1b1e. :
~ Articles, éompdsi‘tionsand' "'proéedures which inherently
tend to lower the pH of d1apered skin are known in the art. 1In

fact, a number of prior art references teach the addition of

25 various acidic pH control or- "aumonia-absorb_mg" agents to diapers

or to the diapered skin environment. Such references include, for

-example, Alonso et al., U.S. Patent 4, 382 919, Issued May 10,
19833 Blaney, U.S. Patent 3, 964,486, Issued June 22, 1976; Bryce,
U.S. Patent 3,707,148, Issued December 26, 1972 and Jones, Sr.,

30 U.S. Patent 3,794,034, Issued February 26, 1974.

' ‘Likewise, a number of prior art references describe
absorbent articles which are said to be espec1a11y effective in
absorbing urine and ma1nta1n1ng skin dryness. Frequently such

-.articles involve the utilization of superabsorbent po]ymemc.

- 35 mater1a1, such as water-insoluble, slightly cross-l‘inked hydrogel
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SRR | | ' times its weight
- 3- ocol loid material, that absorbs .ar:\d hol ds many _
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an absorbent ar[Cﬁclngt be accomplished without some difficulty. The preferred
. moisture-absorbing hydrogel. matemals are not especially effective
fluid absorbers under Tow pH cond1tions. The presence of acidic
- skin pH control agents, which lower PH conditions in the region of |
2(__)' hydrogel-mo'lsture contact, thus tends to diminish the moisture-
h absorb1ng effectiveness of the hydrogel materials. There is
. therefore a need to 1dent1fy preferred structures and - config-
.urat1ons for absorbent articles which contain both effective
. acidic . pH control agents and effective moisture-absorbing hydrogel
polymers such that each of these components - can efficiently
'contr1bute to the prevention or reduction of diaper rash. It has
- now been discovered that improved diaper rash- -reducing absorbent
art1cles contammg both acidic pH control agents and moisture-
. _absorbmg, highly neutralized hydrogel can be realized by incor-
30 porating these materials into distinct zones or areas w1th1n the
absorbent article structure.
: SUMMARY OF THE INVENTION
The present invention provides an absorbent article,
such as a diaper or 1incontinence pad, which is suitable for
35 absorbing body fluids while at the same time reducmg or




such ass a diaper or incontinence pad, which is suitable for 35
-absorbing body fluids while at the sane tine reducing or -4-
prventing di aper rash. Such an' absorbent article conprises Iiquid

i mper vi ous backing sheet, a relatively hydrophobic, I'iquid pervious-
topsheet, a flexibl.e absorbent core positioned between the backi ng sheet
~andit he topsheet, and one or nore pH control-45 agents suitable for

mai nt ai-ni ng skin pH within the range of from3.0 to 5.5 i.n.the presence-gf
urine and feces. Pra¥entingxdiaRer 1358 pePHch @@r@bsgalmt |ant1¢1ree compru@(sm’
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conpri si ng both 3ndUsiP@ontrol agents can be accomplished, for example, by incor-

porating the pH control agent with the topsheet of the article and
not in the hydrogel-containing absorbent core. Alternat1ve1y,

~ both pH control agent]and hydrogel may be present in the absorbent

20 core but in separate and/or distinct layers of the core or in
separate zones of the core as defined by d1stinct sections of the
core surface. By separating hydrogel- material and pH  control
agents in this manner, skin pH control to combat d1aper rash can
be realized without adverseély affect1ng the abil1ty of the highly Q;;

. _ 25 neutralized hydrogel mater1al to absorb flu1ds and maintain

| _ requisite skin dryness. '

: ' - BRIEF DESCRIPTION OF THE DRANINGS

- Figure 1 represents a cut-away view of a diaper struc-:

ture having acidic pH control agent carried by the topshﬂet

3. Figure 2 represents a cut-away view of a ulaper struc-
‘ture having a dual-layer absorbent core compr1s1ng ‘both an upper
layer containing acid pH contro] agent and a separate lower 1nsert
layer conta1n1ng hydrogel particles. '

35




‘I ayer containing acid pH control agent and'a separate |ower insert |ayer
cont ai ni ng hydrogel particles. 35 -5- Figure 3 represents a-cut-away
vi-ew of a diapetr struc- ture having its absorbent core partitioned into
*di stinct sections containing, respectively, hydrogel and acid pH control
agent.- DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5 : The absor bent
articlles of the present invention can be nerrfrf actured in the configuration
~of wearabl e di sposabl e products which are capabl € of _abs(gfr bi ng si gnifi capt
quantfi-es of watere and Fdayrenci rePresSents %M'ﬁ‘!ﬂyuﬂf‘ﬁ% nd ﬂééw Stiygrs+
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di apers. - Articl bedy waske Flyids osuchi apoyringoasddfeqesss Hhus surh yarntdstesned

i n-Duncan and Bafgy .exdmPle ,PHagNbe Roredardd lin the Usshm FFUR1 ¥poddbld Wipers,
Duncan,--U. S._ Patent, 3,592,194, |ssyued iuly é% 1971; Duncan and Cellert,
U S. Patent ¥ 4g3dultginqantiaence, pnd the bike. and Buell, U S. Patent

3,860, 003, Issued 25 Ja’haaabfsoﬂenﬂ%r&i,élﬁ_ﬁfmmdgeﬁewm%&fﬂoﬁpﬂis%pehrée)r
he purose of B bR BB R SR SSBET coRent 1673 TThuta
i nper vi ous backs npervieus dapkingd sbeetso- Oxttops bf cthiist backiagf sheetois tplacedr e
30  opposi te the, TALErEaMeore WhithCmdy’ ATSEFE -compPfsed 368 SO HorlOdistinct
| 15 1layers. On top of this absorbent core is placed a relatively
hydrophobic, 1liquid pervious topsheet. The topsheet is the
element of the article which is placed next to the skin of the
wearer, o |

Especially preferred absorbent articles of this in-
20 vention are disposab‘ie diapers. Articles in the form of dispos-
.able diapers are fully described in Duncan and Baker, U.S. Patent
Re __2‘6,151-_;, Issued January 31, 1967; Duncan, U.S. Patent 3,592,194,
Iss_ued July 13, 1971; Duncén and Gellert, U.S. Patent 3,489,148,
'. .. . Issued January 13, 1970; and Buell, U.S. Patent 3,860,003, Issued
~ 25 January 14, 1975 ' ~ R '
| | . A preferred disposable diaper for the purpose of this
invention comprises an absorbent core; a topsheet superposed or
co-exteqsive with one face of the core, and a liquid impervious
_ backsheet superposed or co-extensive with the face of ‘the core
30 ‘opposite the face covered by the topsheet. The backsheet most
. ._'prefé_r_fabl_y -has a width'greater than that of the core thereby
providi‘ng side marginal portions of the backsheet which extend
beyond the core. The diaper is preferably constructed in an
hourglass configuration. . |
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preeferably has a width greater than that of the core thereby providing side
mar gi nal portions of the backsheet which extend beyond the core. The

di aper is preferably constructed in an hourglass configuration. 35 -6-
The backsheet of the articles herein can be constructed for exanpl e, froma
thin, plastic filmof polyethylene, pol yproE | ene, - or other flexible

noi sture inpeding material which is subsPantially water.inpervious.

Pol yet hyl ene, . havi ng an enbossed 5 caliper of approximately 1.5 mils:~is
especi al |y preferred. ThEhe Bpchsbeet &f the axticlascheraisi canhe ennskrurtede ),
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absorbent core dRYeR cDVarfthﬂcﬂélse. oD dtatbbhktﬂbeﬁoﬁuﬂb ascreotsonsy The
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" Hol liday, U8 moxt & a3 pelymerag, Biadaropue céﬁbeﬂmryi@r@a Bhls cohest 1s
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separate and/ or g thfoﬂ%%erwb“% Q%HXTW&!S“" npﬁ}fogpﬁr}lﬁ?gd bett\ﬁeen
t he backi ng shemadandotéleoropeseehydmphobm t depending bapen athe ct:hmcleermdn

ﬁ;gpogﬂi ia:a(s:o][ Fgg}eﬁﬁl[egt gp@t Jfr?o??' ]uk@d PR the® cBhEriEEidH thereof.
15. The topsheets used in the articles of the present invention are
relatively hydrophobic in comparison with- the absorbent core of
said articles. Topsheet construction is generally disclosed in
Davidson, U.S. Patent 2,905,176, Issued September 22, 1959§ Del
B Guercio, U.S. Patent 3,063,452, Issued November 13, 1962; and
- 200 Holliday, U.S. Patent 3,113,570 Issued December 10, 1963.
| . ~ - Preferred topsheets
are constructed from polyester, rayon, rayon/polyester blends or
polypropylene.
' An absorbent core, wh1ch may itself comprise one or more g;)
25 separate and/or d1stinct zones, e.G.,- 1ayers, is positioned
between the backing sheet and the topsheet to form the absorbent
articles herein. Such an absorbent core comprises;'at Jeast in
_part, a mixture of hydrophilic fiber material and particles of
_substant1a11y water-insoluble, highly neutralized hydrogel materi-
.30 al. This mixture will generally be in the form of a web of the
hydroph111c fibers with the: d1screte part1c1es of hydrogel dis-
persed there1n :
_ The type of hydrophilic fibers is not critical for use
in the present invention. Any type of: hydroph111c fiber which is
35 suitable for use in conventional absorbent products is also



« substantially water-insoluble, highly neutralized hydrogel materi- 30. al.
This mixture will generally be inthe formof a web of the hydrophilic
fibers with the discrete particles of hydrogel dis- persed therein. The

¢ type of hydrophlllc fibers is not critical for use in the present
i nvention. ‘Any type of hydrophilic flber mh%ch 1s 35 suitable for use
i n conventional absorbent_ products 1so . ~-7- suitable for wuse in
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neutral.ized de gu g%ythé]y%ggédeez t% ﬁog@/ ,%rrggp +acrtggi&£fu?f gkin gg&e%? @4 d
absor bi ng aqueo@§ thmfaberesnére cfaxi mongy mn@trﬁauﬁdﬁranrrﬁng&raabsonheatmsi-

For good resul gQles S a I
\ipsol uble. &,  Fde r@Xﬂdn% o a%ﬂ%b@?‘%ear%gtéﬁ ali&'l’ﬂhtoﬁgmﬁﬁé%s(’) in

suc s inc
cross- | i nked SBPK)WPQ“' wopd ﬁl@‘”ﬁg argapre coval ent, ionic,
R TS T I, e, i g s
S&%ﬁ?i anth copBTUiher B8RS R R Ry Uy SriatEEe P ELes of cbtsRRtialYy
li ke. Other sui mtﬂrmhguimb@;elstagbw hoeatralized - hydrogel material. Such
highly neutralized hydrogel materials are those organic compounds
capable of absorbing aqueous fluids and retaining them under
" moderate pressures.. For good results, the hydrogels must be
20 substantially water inscluble.
' Examp]es of such hydrogels include mater'lal in the form
- of “cross-linked polymers. Cross-linking may be. by covalent,
“jonic, vander Waals, or hydrogen bonding. Examples of hydrogel
‘polymers _1nc]ude ethylene maleic anhydride copolymers, carboxy-
Y 25 methylcellulose, polymers and copolymers of vinyl sulfonic acid,
R 'pqua'éry'lat_es, and the like. Other suitable hydrogels are those
‘disclosed in Assarsson et al., U.S. Patent 3,901,236, Issued
August 26 1975. ' o
' Part1cu1ar1y preferred polymers for use herein are
| 30 acryhc ac1d grafted starch, polyacrylates, and isobutylene maleic
o anhydmde copo]ymers, or mixtures thereof.
Processes for preparing hydrogels are disclosed in
- Fusayoshi Masuda et al., U.S. Patent 4,076,663, Issued February
28, 1978; in Tsuno Tsubakimoto et al., U.S. Patent 4,286,082,
35 Issued August 25, 1981; and further in U.S. Patents 3,734,876,



disclosed in Assarsson et al., US. - Patent 3,901,236, |Issued August
26, 1975. Partjcularly preferred polyners for use herein are 30 acrylic
- acid grafted starch, polyacrylates, and i'sobutylene nal eic anhydride '
copol yners, or m xtures thereof. Processes for preparing hydrogels dre

di sclosed in Fusayoshl Masuda et al., U S Patent 4,076,663, |ssued .
Febryary 28, - 1978: in Tsuno Tsubaki noto et-8al ., U.S. Pat ent . 4, 286, 082, 35
| ssued August 25, 1981; .and further in U S. Patents 3,734,876, -8-
3,661,815, 3, 670663:815,3 3620333, 3,6603434, 3:483,821 gi and malonarrsaam,/
The hydrogel matgsl ?§§ used in the present invention are 5 highly 7
neutral i zed hydr'ogél's and therefore nust be hydrogel s which contain o
neutralizable, acidic .functional groups. Thus these hydrogel s nust be -
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nol e percent of ddneafn/dnegaialszah]et.uramntl fluecbtoaahr aprolipsun sTius athede :
- cont _ t ' {

aboorbent  core JWAPRGNTS, fusy e BOTLAHS o¥BpC rrfif oot 1Bk soies hoPndrd

50% and preferadﬂn}zammlgeﬁtﬂeﬁsvome canbokyticogeid,acarboxyl imacid renhydiside

groups nust - be ’tﬁ“tsh?*drﬁ%dal?’id Ih(l‘%fJPal tGJnPFﬁI%Qa% OSM t}; cent and

salt-form nq cations inclu anmoni um
and. ani nes. 10° Newreaprefaratly atresst i moiel pericens oficshephydnogel rtrugtarer

pol yneri zation \afi} Bd'@repuried fwnpuocmew Zggws-dmanm lg AdHoRersl has
occurr ed. Neutral|zat|;|‘)€"u§§,gv.o ci g%m 1 siﬁﬂ‘g ﬂled éé] no r@gner
usi ng conventional techn gel matenialne YoY§eq nity- the AbsoRP&e |
mat eri al enpl oymﬁrenog/rﬂ:epaesmml herini ¢8 I?lghﬂybmeuteuiwddl zede.t Qtt Deast. -
FXLent of B ks, G Brefdrabty S VAR Bhy i ol ShaRGGer FRIGHT Bipctifftoc
form of - dilscr egneups must be neutralized with a salt-forming cation. Suitable
salt-forming cations inc]ude alkali metal, anln_onium._ ‘substituted
ammonium and amines. Neutralization can be carried out either
before or after polymerization of the acid group-containing .
hydroge]”méter‘ial ‘has occurred. Neutralization can be accom-
20 plished in known manner using conventional techniques. It should
~be understood that the hydrogel ‘material employed in the present'
invention must be neutralized to the extent of at least 50% prior
to contact of the hydroge] matema'l mth body f1u1ds such as
. urine. o ' - : u
25 Hydroge\”material is used in the form of discrete
~ particles in the absorbent core of the absorbent articles herein.
Such particles can be of any desired ‘shape, é.g., spherical or
semi-spherical, cubic, rod-like, poLyhedrai, etc. Shapes having.a
large greatest dimension/smallest dimension ratio, like needles,
30 '-ﬂakes and fibers, are also contemplated for use herem Cdng]om—
erates of h_ydrogel particles may also be used. '
Although the absorbent cores of the present invention
- are expected to perform well with hydroge] partxcles having- a
particle size varying over a vnde ‘range, other considerations ‘may
35 preclude the use of very smail or very large particles. For



particles in the absorbent core of the absorbent articles herein. Such
.particles can be of any desired shape, e.g., .spherical or seni-spherical,
gubic, rod-like,- polyhedral, etc.. Shapes having a | arge greatest :

di mensi on/smal | est di mension ratio, |ike needles, 30 flakes and fibers,
are also contenplated for use herein. Conglom erates of hydrogel
‘particles may al so be used. Al though the absof9ent cores of the present

i nvent.i on. are -ex toeperformuwell with hydrogel particles having a
parti.dle size var ﬁts&g?/e& a"?lJ“&gr‘raﬁﬁd'é'ST%%er wedghti)daveragesparic RS sizest

precl ude the use cﬂmagbety theml | or \38r Mnilepd tidees . - 9-
reasons- of indust rjagling Y QLENG '(é\ei 8hi‘¥ . a'\iirgpe(ra 1ép‘)gasrtc‘l‘ecsli«EﬁglirEZes Partiqles
t han 30 m c-ron% 3Pa’ Tesk imegs, n dBreer thamrticl e% mmaman @130 cause
'smal | st di nensi.of |%8eJ&ngt bfingrittiness B oNe NEbSoPhEM COYTRLG €S iing of

' " URJSETE AL MIEN o 5

grittiness i§ thgnabsa: t ryct ur whigh ,is 5 I
consumer aesthetics st a-gggé](jifr@b yFﬁroefgfpﬁreaefﬁ?etJE% Hépdpoinks ¢ Brefercddesor
havi ng-an- (wei ght IS8R47£38 358 partisles Jmvingfamitweight) avér@gsi BEr2ie1d ize
1mm "Particl e Sofefrgs used W{gﬁkfod?%?s t he vi/ei g%t,,Paver%%e of the
smal | est di nensi oﬂeﬁ%} the individual particles, ‘T "rarticle Sizehas used
rel ative anount of - hydr 8p#RS it0er veighd averaggdetothe malliest edimers fsh ofNthd he
highly neutralizéodividdabgaktivlesai ning portion of the cores of the :

absorbent artjgles herein n nost _conveniently expr essed as a wei ght
ratio of fiber to hydrogeIT_.?'gTﬁggﬁw?aW%tnﬁf/ hydrapki ricofibers and hydrée1’0

e ey ey A i mpine
ssesses a low.swelling capacity i.e.5 chff Brs WaIFIG heredss oakde most
capaci ty for urine™RBIERt¥r expressed uasisa okeighss ra by ﬁoq"ibe'.l%g wo Bp1 !
(2)‘(’)‘“ wei ght .( 15X).. THe8l'S ale £ 'ﬁﬂpaﬁ’fﬂ% qv%ﬁ are geg&_r@l lb'é’ aval | a'9:$ 2 r Ir-n’t he
Manuf actyyr ere f@}he.h di]oq%el_ or’ may “conveni ent1 det er m¥éel. byLow
known neans. ) Hyafrg’ﬁ réqug% b¥es a ivery firogh abso?qﬁmoﬂ?9apaC:¢5°:t5n-(§"eg"
WL 76) o0 0 s e g o e Tl et ing
9 e N _ ; pacity for urine
) _a.nd qther body fluids of less than about 15 times their own weight
o (15X) (Ab_sorben_t capacity data are generally available from the
20_ - maanactufer of the hydrogel or may convenieﬁtiy be determined by
known means. ) Hydrogels which have a very high absorption capaci-
_t_y (e..g_.., 2_5)(. and which consequently exhibit a high degree of
| _sweﬂizng._ after wetting) tend to gel block when used in absorbent
- structure cores at low. fiber/hydrogel ratios. This phenomenon
.__ca.u_se_s._undesirable,_ slow, diffusion type absorption kinetics'.
Yerx =high fiber/_hydrogei ratios, e.g. above 95:5, on the other
hand___,_'provide meaningful performance benefits only.if the hydrogel
usgg ha_s_ a high absorbent capacity (e.g., 25X for urine and other |
.b'ody f]uiqs). For most commercially available hydrogels the
) 30 qptlimum., fiber/hydrogel ratio is in- the range of from  ° 50:50
. to . 955, B - |
Based on a cost/performance analysis, fiber/hydrogel
ratios of from 75:25 to 90:10 are preferred. This
L _prgf_grenqg' is, of course, based on the relative costs of hydro-
.3_5_ 'p’h:i_lic fi§e_rs (e.g. wood pulp fibers) and hydrogel. 1If, for



sttuctuke cores at |ow fiber/hydrogel ratios. This phenonenon 25
causes undesirable, -slow, diffusion type absorption Kinetics. Very
high fiber/hydrogel ratios, e.g. above 95:5, on the other hand, provide
meani ngf ul performance benefits only if the hydrogel used has a high

absorbent capacity (e.g., 25X for urine and other body - flui ds). . For ,
nost{ commercially available hydrogels  tipg-30- .opti me fiber/ hydrogel
rati g is in the range of from 50:50 to - 95: 5. Based on. a
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are dlspersed |n o an_absor I|c f1bers havin

density of ydroge E?/’ItéFfﬁs axe &tﬁﬁek'?%ﬁ e‘“GP Gh@hﬁ?ﬂbﬂﬁe”@e@glwrpn
only a small. InCph?HSe fibdrischavingna @énslity of | ui-d wh|xhy/cms abgmer E&ﬁ'i pain

bl bl e the fluid t k of
2 PR Sa0LY T oG WhRhraB? s e R B 1" e esasenin heoandine of °'
densi fied tolla dEhsidt yhich as dbsagbed within a pratRicdtlgr réasoaali'ﬁe:: teme i (recgeasg
b b ] a I fyin e we
15 rosorts | E ifutes ORSENE the fThuilSubRIRCHR SedchTle Y ol wnfiftoe
particles parti ctmmtwdrmelheoetaéoﬂm |ah$0phente$9rem alenstfiedt s0i a dedsiigper
actual absorbentgfappcidast It '9 i?rgﬂﬁrﬁ ,0gl 'nﬁ‘(‘ﬁgd”i‘ﬁéreﬁsge'?ﬁ' fa??&bwﬁ?

may be nore effective in, ke rogel. particle

other. Densifyi$RPECALY wi® g&le"vﬁﬁft hE 1§ rl@ﬁ{heved thaty depsifying, theoweb
1 g/[err], rEsul tesultsainebaeterowitkinghofoflief intie ther webyr o (VHtCThore

desirable from ah,ydr'ogel particles: partic'lpate in the absorption process, which |
results in a _higher_ actual absorbent capacity. _It is further
believed that a densified web may be inbre effective in keeping the.
hydrogel particles isolated from eeéh' _'o:the_r.' Densifying .the web
20  further, from ~ . 0.15 g/cm® to 1 g/em®, results in a
reduction in the bulk of the structure (which is desirable from a
consumer standpoint, for aesthet1cs reasons)._mthout loss of
absorbent capacity. However, above a dens1ty of 0.6 g/cm3,
. further densification hardl_y reduces the bulk furtheﬁ, because of W/
25 the inverse relationship between bulk and density. The dens1ty of
the portion of the absorbent core contaimng highly neutraljzed
hydrogel particles is therefore preferably in the range of from

0.10 to . 0.6 g/cm®, and more preferably within the
~ rangeof from  0.12to - 0.25 g/cm?. _
30 ‘The portion of the absorbent core wh1ch contams the -

highly neutralized hydroge] can be formed by airlaying a dry-
- mixture of hydrophilic . fibers and hydrogel part1c1es. Such a
procedure is described more fully in Procter & Gamb'le, European
| _Patent Publication No EP-A-122042, Published October 17, 1984.
3% - © As indicated in this reference,



* consunmer standpoint, for aesthetlcs reasons) wi t hout | oss of absorbent
capacity. However, above a densi-ty- of ' 0.6 g/cnB,, further
densification hardly reduces the bulk further, because of 25 the inverse
‘relationship ‘between bul k and density. The density of the portion of the
absorbent core’ containing highly neutrallzeg hydr ogel particles is _
theréfore preferably in the, range of from®110 to 0.6 g/[err], and
nDre preferably tm t e.r err]
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\and/ or distinct areas, or zones W t sane | ayer.
preferred di aper COMBOREnEARaTate: prd/orcdiskinct rﬂ"e@én?'f O?P"eﬁh\ﬁ"%%m%rﬁaméor e
~with all its di stllaygt- sect'ions taken topdether, will be hourgl ass shaped
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absorbent core vention, the absorbent core with all its dlSt\ﬂCt sections taken
N | together. will be hourglass shaped, i.e., the width of the center
of the core is substantially less than the width of the core at
| ‘the ends. In a preferred diaper embodiment, the absorbent core
20 with all its distinct sections and layers will have a total
| '_thickness within the range of from . 5mm to 20mm, more pref-

_erably from ~7mm to 12mm. _ -
. Another essential feature of the present invention is
. the presence in the absorbent articles herein of one or more'pH
. .25 éontrol _agents. Such agents are non-uniformly distributed within
o N the absorbent article and are placed in discrete zones within the
art1cle.- These zones containing pH control -agent are substantial-
ly d1st1nct from the zones wherein the highly neutralized hydrogel

; partwcles are placed.

- .30 o The useful pH control agents are those which mamtam
T skin pH within the range of from ~ 3.0 to 5.5, and preferably
- from . 3.5 to 4.5 in the presence of urine and feces. Pref-

-erably shin pH is maintained within this range for the length of
. time the diaper is worn, e.g., for at least 4 hours for daytime
35



-acid, adipi

20 wth all its distinct sections and layers will . have a total

thi ckness within the range of from 5mmto 20nm nore pref- erably
from - 7mmto 12nm Another essential feature of the present invention
is the presence in the absorbent articles herein of one or nore pH 25
control agents. Such agents are non-uniformy distributed wi thin t he
absdrbent article and are placed in di scretlé-zones wi t hi n the article.

Theseé zones cont, al ni ng, pH contr ent re suybstanti gl -. distingt from
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d, t. .
aci d, gl ut aipgmééﬂﬁ‘q é§g¢er{¥a&?$c?{i‘£gﬁ9ﬁﬁﬁﬁ é%f@r ZH"&'\iﬁl acidy @Hl“?m Cr'l c
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materials, suclThess lawimolleculari weightogasesialisnmay cbe. usedf dni cqubiaptitanty

as a result of LR fhALbYfudatl b&ses"AbChraPiddOblffér capacity. Some of

15 these acid materials, such as adipic acid, possess ‘inherent
buffering capacity as a result of the'n‘ re'!atwe lTimited water
-so'lub111ty. o ' : ' '

' Suitable high molecular weight polymeric. ac1ds include

bolyacryhc.-amd and its polyacrylate derivatives, po]y(malew

20 - acid) and its polymaleate derivatives, :a'lginic acid, 'carbox_y'-
methylcellulose and the 1like. Polya’cryl"ic acid and its poly- -
acrylate derivatives useful as pH control agents may be cross-
Vinked or uncross-linked and may range in molecular weight from
1,000 to 5,000,000. Sugh_acrylic acid-based materials include, U

25 | for example, the. Carbopol'\re ins which are water-so‘luble polymers
of acrylic acid cross-linked with such matemals as polyallyl
sucrose and polyallyl pentaerythritol. Poly(maleic ac1d) and its
polymaleate derivatives useful as pH control agents may also be
cross-linked or uncross-1inked and may range in md]écu]ar_ weight'

30 from 1,000 to 5,000,000, Poly(maleic acid) derivatives include
poly(vinyl ether-maleic agid), and poly(methyl vinyl ‘ether-maleic
acid) such as- the Gantre{'xresms ‘and poly (styrene-malem acid)
materials. _

B AN of the foregoing higher 'mo]ecuTar w’éight po_]ymer'ic

- 35 materials, unlike the highly neutralized hydrogel absorbent



Sui tabl e hi gh nol ecul ar wei ght pol yreri ¢ acids include polyacrylic acid and

its polyacrylate derivatives, poly(maleic 20 acid) and its pol ymal eat e

derivatives, .alginic acid, carboxy- nethylcellulose and the like.

. Polyacrylitc acid and its poly- acrylate derivatives useful as pH control

- agents’; may be cross- li.nked or uncross-linkfg and may range in nol ecul ar
wei ght- from 1, 000 to 5;000,000. Such acryl aci d- based naterlals |nclude,
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acid derivatives: can,|
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hydrogel.s must &lentysmare datly meud:narhlzadt hydrogel$ Hereinbdferab&&cribed as
the essential flu1d-absorb1ng hydrogel element of the articles
herein. = - . : -
N _ Another preferred type of pH control agent comprises ion
_20. exchang1ng, modified cellulose materials in fiber. form. This
" includes,. for example, carboxymethylcellulose in the free acid
.._form, oxidized cellulose, sulfoethyl cellulose and phosphorylated
. cellu]ose_("ce]lu]ose phosphate") prepared by conventional tech-
‘niques.’ Phosphorylated cellulose, for example, can be prepared by
- treating cellulose with solutions of urea and phosphoric.acid,
-_w1th phosphorus oxychloride and pyridine, with phosphorus oxy-
’ chloride and phosphoric acid, with phosphorus oxychloride and
: __d1oxane or with phosphorus oxychloride alone. Examples of methods
: for preparing phosphorylated cellulose ion-exchanging fibers are
.30 “;descr1bed in Bernardin, U.S. Patent 3,691,154, Issued September
12, 1972, and Bernardin, U. S. Patent 3,658,790, Issued April 25,
1972. Methods for preparing other types of ion-exchanging cellu-
:]ose der1vat1ves are described in Sano et al., U.S. Patent
— 5,200 735 Issued Apr11 29, 1980, Ward et al., U.S. Patent
. 35 3,854,868, Issued December 17, 1974 and ‘Bridgeford, U.S. Patent



bent, nore fully neutralized hydrogels hereinbefore described as the
essential fluid-absorbing hydrogel elenent of the articles herein. Another
preferred type of pH control agent conprises ion 20 exchangi-ng, nodified .,
cellulose materials in fiber form This includes, for exanple, '

.car boxynet hyl cel lul ose in the free acid form oxidi zed cel I ul ose,

sul fQet hyl cellul ose and phosphoryl ated cetddul ose ("cellul ose phosphate' )
prepared by convent lonal tech- niques._ _ Phosphorylated cellulose, for -

exanpl e, can be hrddefdd Essugd Octabekt 13w 18204 ul'ose with sol ufions of e
and phosphoric acid, wth phosphorus oxychloride and" pyr| dine, with-
phosphorus oxy- chIorlde oric hos orus

oxychl ori de ‘and di oxane %?%dfﬂ ﬁﬁi I‘?éFus’OBx?Eﬂ%‘laBm gﬁlﬁﬁ' EfarH?Iees‘“of .
g'et ho.d; {j or pr emehnqmdlnogmhcfwhaasecﬁﬂcahdurbgsagen«w ﬁxqj\anmfesent h%ﬁtﬁdn;‘ZBO |
escri be | Ber e pt enber

and Bernardl n, g&%]\!np%ég %ng‘rqgai@édémcl‘% EP %g ge t hods ql
preparing ot her megpégramf. moire epreﬁmmgateleast | ose 'deBimeq.i/geam.ar 6e1'lu-
described in Sa S 9

Ward et al. g%sgadee‘ﬁbe%Sbh 50@? Egéneﬁossue}slge gér?gg %%Htféeﬁusl ﬁﬁ-

Bri dgeford," U. smparmt'ion dpgo %1653@01'123“ coeecaf the awdickes heesim since
Modi fied cel | ulsysh a¢mcexsmzmhm;in§| Pelicrs &an - éa%myllshtalaﬁ'ifedwﬁmgﬂﬁ

Lo e o 8T hGar o112 A Tbek aeReRElly Fesiht b, e aoRirbere ek C ©
preferiam y at | east - The pH 1cOntrad. /ageats oﬂehlxatevbﬂscypbrus%m 'ﬂ;' the
t s ap Ci ng or on_in e ' -
Sor bent Jcor o aPSpREET Pkl R P LR SHREhE  IVIREI AP AL S0y Fop
fibers can easi Ip}‘ib'e fivon xed - wi t¥¥ ttee 30% byhyweighki lofc theb¢otalk satesorbent y "
present in the aghs ntM&r‘ﬁ’?reﬁﬁbIgH SUeh! A&Ents? c%mﬁﬁﬁqw?&?(er typgy

used in the absorbent ‘art resent |nve ion"w general l y 'com
prise from 15  to 15% duyt weighds of; thei @Tﬂicoﬁothe total absorbent article.

Mor e preferabl y, .such agept fia§arbedfNdiseBvéred™ that the mo@@ure-absorbmg‘ '_
hydrogel material dnd the acidic skin pH control agents hereinbe-
fore described can be successfully and usefully incorporated into
the same absorbent article provided such hydrogel particles and pH

20 control agents are non-uniformly distributed in distinct discrete
. zones within the absorbent article.’ For ‘purposes of the present’
~ invention, highly neutralized hydrogel and pH control agents are.
deemed to be non-uniformly distributed in the absorbent article
when there is a) at least one zone (and generaIIyiho more than ten W,
25 zones) within the article wherein the weight ratio of hydrogel to
pH control agent is at least - 10:1, and b) at least one zone
(and generally no more than ten zones) within the artiCIe wherein
. the weight ratio of pH contro] agent to hydroge] is at least
10:1. S
30 o Such non-uniform distribution of the5highly'heut¥a]ized '
hydrogel and pH control agent can be acéoﬁplished'in.a number of
ways. In one embodiment, the pH control agent is distributed in
or on the topsheet of the absdrbent article with little or no pH
control agent being placed in the hydroge]-conta1n1ng absorbent
- 35 core of the article. An article of this type is descr1bed in



*15- to°*15% by weight of the article. It has been discovered that the
noi st ur e- absor bi ng hydrogel material and the acidic skin pH control agents
her-ei nbe- fore described can be successfully and usefully I ncorporated into
“t he sane absor bent article provided such hydrogel particles and pH 20
control. agents are non-uniformy distributed in distinct discrete zones
within the'absorbent article. For pur poses=b%- t he present. invention,
highly neutrali zed hydrogel and pH control agents are deemed to be o
non-upi.formy di sFigine i oh the my@ngfensubamtteﬂ chenawith.heTbis shayrglass- ¢

| east ~one zone (agﬂaﬁéﬂnﬁﬁ%béb’ Q’E’rdﬁ% e L Bambriiess 22 1 7m pirl T4u. tﬂ%%king

article Wnerelnthe wel ratio yro el to pH agent is at
least - 105593%48 lnd;@ h&'@P ehic Wﬂ‘eeﬁnwzgen@%WﬁW%bﬁwnt%

ten zones) W thi nbaéleingr hhé‘éte met@sneéhem/\ahghbuﬁgahs@-s% é&*asb@aﬁﬂéh& eert -
to hydrogel: is at llb ast

of "t he hi ghl y"neu 902&1'}19&%&%}&0 f—?b&')'anﬁtﬂ”%ggﬂf#&?n %Bgé'lhce)g
Id n ? ngn’?egI of wapdso dirst:artmtedbbhtraughout tthe pb’semnhtod:or&ganﬁ ase discrete
istributed in or S

no" pH control "ageREois Y SHOESubplarsdf) BREEE hafubify Bashbl pebtr Tadd
core of .the artichgdrogah materiab. oAcidiph ttpp'h'a'lsagemtrlﬂﬁedmmMe farsmain-
Figure 1 of the d&mﬁgssmbgntﬂewe&?raewsda 519113 Ot 6P oy ARGt eluReT

structure conprises | Mper vi ous Ing S

hydr ophobi ¢ t #pshébe mheebdél?t pbthels E@F&é@"f"ﬁh@‘%adm Agdistdeet atane from

oo 1 e e e e

dr (r)aghout the absorbent Jdran QB?r ’Eﬁ’f"& g %s"%ﬁaﬁfzea ﬁydroge]

subst anti al | y wat end i pis @onbrad, agemt|maynbet pbdcezledlnhw @bsorbentecowd butAind

P Com ea ondor" ; APSUHL BbAGhebal 2BRS wieBIA Bk . O SIS it FoR

in a distinctl¥onexdmpdm, tthey hedeffizcted iyt p&amglbyldnogel hendd pH peanteot a@gent

anot her enbodi meng, . Rﬁﬁérghghié&e'?'g%?alth@e&#%ydr‘?9@4 one layer of the core,
.preferably the ‘top layer, can comprise hydrophilic fiber material
and pH control agent in a weight ratio of fiber to agent of from

- .about: 10:1 to 1:1, with substantially no highly neutralized

20 -absorbent hydrogel present. Another layer of the core, preferab]_y
the bottom layer, can comprise hydrophilic fiber and highly
neutralized hydrogel material in a weight ratio of fiber to highly
neutralized hydrogel of from about 10:1 to 1:1, with substantially

, no pH control agent present. '

25 y - A diaper article with such a layered core is
_- ,dep1cted in Figure 2 of the drawings submitted herewith. This
hourglass-shaped diaper structure also comprises a 1iquid impervi-

. .ous backing sheet 201 and a hydrophobic topsheet 202. The absor-
" bent core of the structure comprises two distinct layers, i.e., an

30 upper, hodrglass -shaped. layer 203 and a lower, oval insert layer

_204_.- The upper layer 203 contains pH control agent 205 admixed
.therewith. The lower .oval ‘insert layer 204 contains discrete
' particles 206 of sub'stantiaﬂy water-insoluble, highly neutralized
- . hydrogel distributed throughout this lower oval insert layer.
38 _ . o



- and pH-control agent may be placed. in the absorbent core but in distinct
discrete zones within the core. Such separation, for 15 exanpl e, may be
effected by placing hydrogel and pH control agent in different |ayers of »
the core.. Thus one layer of the core, preferably the top layer, can '
conpri se hydroph| lic fiber material and pH control agent in a weight ratio
of fiber to agent of from:.about 10:1 to 4k6%., with substantially no

hi ghTy neutralized 20 = absor bent hydr o eI present Anot her | ayer of. the
core, preferably the bolnoyet|anether digentprithe ahgenbephi cote qu@M

~and hi ghl neut t
i geutyral :Jza;rgliigl?@%abyeérﬁtﬂﬂkenﬂir@e' aisiincd Y& st wi 'o@eoiaje'rl}e?rl'éf:ll ,

ydrogel of fr
no pH control ad¥aP brfé@eﬁf’?' 2‘?9“5??{‘“9 essent'lal{y R]f ﬁiy‘éws"] St h
such ~a layeredqH G@ﬁﬁ'ol sgeilnplarto&der rlaEegprpeeeeaihlyhﬂ\edbmmgscmbuttrtged

h t h. his h d

ot ™ b o e PlaliE; S e 19 %Bﬂéﬁ“rﬁéi'b‘ivhgéﬁf‘%dﬁed?w@dsﬁiﬂ

. bent co[1 e oflthmnﬂt raud:hrilrde ltayqu, peefetmblwllmsmdondch)hen:ween . the, oaheBOtwo -
upper our gl as 20 _

uBBer | ayerQZOSSlc,ﬁigﬁ% g:oné ﬂt ro ﬁf'ﬂ]"’}y %ydmﬁﬁ%& ?ﬁgé{;‘ oﬂfr e

| ower oval. insert |ayer mozye&omnatw demhndémenthar thec| discrete orgones con- .

- substantially %M,Sql#%&wawh' H“é&ﬁfr%'\'%@Qnﬂ"yﬂf@%bh@yshéqu%d

t hroughout this I ower et” an
embodi ment , 18he hygEegele matey voF'a-Yh‘{o"!Rri-?%l‘gfﬁﬁEP'@oﬂﬁFe/ Stﬂ a‘edlaEW"rrct

| ayers with one He%!‘.eérti%ﬂ@f oredfoﬁ@ Yhérveoft @9, defdnad by mrﬁsﬁenim |ﬁh¥ ofat
hydrophilic fiber Qlus con

t t h f o
bottom consi stiff§Tace 0 eEQ%ﬁF%h?]I%/%g?cqfﬁgf]@%ng tea%?b%ﬂemﬁﬁ‘ﬂaser .{}r‘ave_ v/
neutral i zed hydrigghligmiydeodeli condengeationr afdaibl easgosne meecbfbeebaaameme '

oo her ook i, Lyt SAEEHY, SeonkeRbrdBBROP Fok CekailE? Hfey frbﬁ‘?_'yet |

anot her: enbodi ones ' con-
control agedf artwortiyhidg section mieahgoabsmgnbgvtimerasalviewa«y

different porti ofgmokhé NEofD$MRY" contain substantially all of the highly neu-
tralized hydrogel material _wheréas the ‘back or ‘rear one-third
'sect,ion'of the article may contain substantially all of the pH |
control agent. Size and shape of the discrete zones of high pH
20 control agent concentration and high hydrogel concentration can,
of course, vary according to the intended use ahd-r size require-
ments of the absorbent article desired. -
A diaper article with hydrogel and pH control agent in |
separate sections of the same absorbent core layer is depicted in \J
25 Figure 3 of the drawings submitted herewith. This hourglass-
" shaped structure also comprises a 1iquid impervious backing sheet
301 and a hydrophobic topsheet 302. A hydrophilic fiber-con-
tai'ning absorbent core 303 is positioned between the backing sheet
301 and .-fopsheet 30_2. The -absorbent core 303 in this e.mbodiment' |
30 comprises a. hydrogél-containing'. zone 304 consisting of the front
~ two-thirds of the absorbent core 303 and a pH control agent-
containing zone 305 consisting: .of the back one-third of the
absorbent. ‘core’ 303. Discrete particles 306 of substantially
water-insoluble, highly neutralized hydrogel are distributed -
35 throughout -the hydrogel-containing zone 304. Acidic pH control



‘bent article or core thereof as defined by’ partitioning the flat surface of
the article or core into at |east one area of relative- |y high hydrogel
concentration and at |east one aréa of relatively high pH control agent .

*concentration. For exanple,- the front 15 two-thirds section of the
absorbent article, as’ viewd unfol ded fromthe top, may contain
substiantiatly all of the highly neu- trali ze'duhydrogel mat eri al whereas the
back or rear one-third tion of t ticle ma ntaln substantially all
of tHe, pH control 28f8kt ?’SIiSI‘iedé}IH’EHE%L Hroughouy PetPg FOREE o1 agengncand

bnt r ol agentta:mﬁngerztonatfiosn and hi gh hydrogel concentratlon can,
course vary according to trRe inte

| ment. s of t
absorbent article desired. d?%ﬁ%ge'h tqr I"é toi ﬁsa gna“mt(!g'h’t r"b‘lqiﬁ
agent in separate. thedri distirctt lzenesneorttas ni e npH cu:nMrbhyegeuts andpihgdesheln

25 IS 3 b 548 NGO SRR IS U o1 ollhG IS

shaped structure SO conpri ses nyerv ous bac I'’ng~ s 01 and a
hydr ophobi ¢ topsheet .302. A hydrophlllc EXBWPLECDHN- taining absorbent core-

303 is positioned between %h&stobg‘i%ﬂgd%‘ﬁ‘é‘ g?@éuc%”@oﬁﬁﬁ hgftbo%fp cEfulase

absorbent core 303.in th1s epbodi ment rises cont al ni ng
zone 304 consi sti rRosPhatee AN oSRNtEQL- 29BNty Ands Plaﬁﬁ""él%opﬁeﬁt %FGF@*"@GBY%

pH contr ol agent -hydvogél nmé\&rizpnes %SBEpmasl Sbuc a®f a?fﬁlbafdémpﬁfseshlahd
of the absor subst any ally.

Ot er oot o™ atiGkbent Rote paF} SBRSH heshast - pSivetheleoe FaskIEg Srae

t hr oughout the hyda oyydropboliixi,niliguidnpeBGéus Acn-diowepHrayon rtdpsheet.17-The

et 307 S o SisoBhAS o Oualfsel MEud L AATLT Obne AUETUNIERD 14 20! Rbur-

\zgne 305. The absor art
di stinct zones corglisArshaped mmrmcoragam thotheniofgehich is amsmellex ovalre

Ijurt her illustrat eﬂislé}‘ttﬁ%cg@lﬂeﬂ@éﬂﬁtﬁféaﬂmhﬁﬁy \WPLE | A di sposable
i aper product containing ose osphat e pH contrql agent and
particles of aSstarch-acryllheourgiass consists o1pa homogeneous blend of south-.
ern soft wood/pine fibers and fibrous phosphorylated cellulose
(“cellulose phosphate") having an ion exchange capacity of
3.5 meq./gram. The oval insert consists of a homogeneous blend of
~ southern soft wood/pine fibers and part1c} (250 microns) of
20 acrylic acid grafted starch hydrogel (“Sanwet ‘II—M 1000" from Sanyo
_,jCo._ Ltd., Japan). The absorbent core w1th its .two layers is
. ' _overwrapped with tissue paper.. _
e A more detailed descmptwn of such a disposable diaper
S . product is set forth in Example III hereinafter.. Substantially
\/ | .25 -'sum\ar ‘disposable diapers can be prepared by replacing the
| " .. .cellulose phosphate pH-control agent with an equivalent amount of
~an acid phosphate salt or with a low molecular weight organic acid.
such as citric acid, adipic acid, azelaic acid, malic acid,
tartaric acid, gluconic acid, glutaric acid, levulenic acid,
30 glycolic acid, succinic acid, fumaric acid,. pimelic acid, suberic
acid, or sebacic acid. )
EXAMPLE 11 :
_ A disposable diaper prod'uct containing both an acidified
- polyacrylate pH control agent and a starch acrylate hydrogel
35 material is prepared. As in Example I, such an article comprises



hydrogel- material is prepared. Such an article conprises an 10
absorbent core positioned between &a pol yet hyl ene backi ng sheet and a
hydr ophobi c, |iquid pervious non-woven rayon topsheet. The absor bent .
core conprises two |ayers, one of which is an hour- glass-shaped pri-mary i
core and the other of which is a smaller oval insert placed beneath the,
primary core. 15 ' - The hourgl ass <i8ssi sts of a hopogeneous bl end

-of south- ern soft wood/pine fibers and fibrous phosphorylated cellul ose .
("cel l ul ose phosmqabsorueammeaposmoaemrbamgeaemapaouqz:hwer& bacieimg/ gmam

Th | t d th d
fibers and par ti e FRuQRAbIETRIRORRE] POV’ spparilly (1R, ABLopnRe "
hydrogel (" SanweGOmpRIsgs NP ﬂwer‘Sf 105k SEMMCEO s engdt oursAp%m-)shapedm@mary

absorbent core Wddye ighd tt\‘)? BHEF Sof | hRACIY P&k 1Wer Nold PSikePEP Taced
nore detail ed descrlgtlon of such a disposable diaper product is se orth

in Exanple |13 heeseath (tbp primey £9fal Iy 25 similar disposable diapefs
can be prepared . by remh@mdnggladzeccﬁdisltkosﬁ aolhem@gimaus)fﬁlemtdﬂ)lsomﬂ-nt

wi th an equi val ent amount of,,an a osphat e th alo | ar -
wei ght organl c acf'® §Bgﬂ wapd/pn CngeP%‘ I Pasﬁﬂsﬂ O&W(ﬂ“cr%{?ela\é(vpgp °§fgu .
malic I aci FI tartgnlght‘qc|cdossg-l'llinged,f<;cemplcétew uugaeutraitzeﬂ pbm‘é(lulce,?:? i acid),
30 glycolic acigh,sy 31,9 (AoHIRId GR@A0  £rdl Wibbdn hbklibas UK. Eo
aci d, or sebacic E&Bﬁk}&% ,&H osabl e r ro§ C gonta ning.
both an aci dil0i ed-tsehydapap) at Jhpmwntin@ersfagens1set§d0ﬁ i)thamggemus/llﬂteed of
hydrogel 35 mit?du'tﬁérd Sscgffte%b8¢p1neA9hb8rsEXé’ﬁﬂf’ r‘tuﬁﬁé’é? ”R{)?@ %ﬁ‘i:'r&hse) of

conpri ses - 18- an_absorhent core posjtio .
backing [err] ancP‘-‘d'.Yﬁ%ra&ﬂﬁoﬁﬁfteﬂoﬁ W‘F"&?B g’fﬁ‘b%ﬁ@fﬂ \/

core ﬁorrprlhses Luga| a5, Jepen)af WheChb‘is@rb%ﬂtheum:ﬁﬁﬂasgﬁpaﬂlgpﬂlayﬁﬁy bore
and the other o i C oval insert place eneath the
primary core. Theomriﬂ"& s"‘b@‘nng?ﬁ@ € *homogeneous bl end of sout h-

15 A more deta11ed descript1on of such a disposable diaper
product is set forth in Example IV_here1nafter, '
- EXAMPLE 111 | |
Leakage and skin pH measurement studies were conducted
to determine the ability of diapers containing pH control agents
20 and hydroge] absorbents to lower skin pH and to. absorb discharged
body fluid. In such testing, performance of the cellulose phos-
. phate-containing diaper of Example 1 was compared with that of (1)
a similar product containing no cellulose phosphate in the hour-
. glass core and (2) a commercié11y-avai]able’diaper product con-
25 taining a 100% wood pulp fiber core with no pH control agent or
- 'hydrogel material. These diaper products are more ful]y described
in Table I hereinafter. ' '

30 -
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ern soft wood/pine fibers and particles (300 microns avg.) of a slightly
cross-|linked, conpletely unneutralized poly(acrylic acid) hydrogel )
Mmaterial. (Aqualic 4R0O4K1 from Ni ppon Shokubai K. K Co., 10 .Ltd., Japan). -
The oval insert consists of a honbgeneous bl end of southern soft wood/ pine
fibers and -particles (250 microns) of acrylic acid grafted starch hydrogel
("Sanwet (RTM | M 1Q00" froom Sanyo Co. LtdfﬂQJapan)._ The absorbent core
with its two layers is overwapped with tﬁ@ige paper. ‘15 A

nmor e det-ai l'ed descrifption of ‘such a di spos Hiapér product is set forth

in Exanple |V.hereinafter. EXAVPLE |11 Leakage and skin pébiegs figperd
studies were condlcted to determine the ability of diap mﬂ%pH
sorb

'
control ‘agents 20 and hydrogel abs st Q.1 ower skﬁ%ﬂr ehnd to

di schar ged body flurggm-Ln;such testﬂ58$ g . e of—ﬂkﬁgcelluﬂﬂﬂéﬂﬂhosa
phat e- cont ai m? ng rafompesitienniile | 1146/ LH6PACR/Sani t 1847 PRACFSar 1) 160 CF
simlar product coHbwiglasg cel | ul ' hate in NQuhe. gl a ore
and (2)'-.-a-comrerci-.ﬁé%law:lr%gbl.e di ZIZrQOFF}EFgggct con- ?E?Ig];eg(%q'ﬁg iﬁof%O%
wood pul p fiber cot®§ht Who pH cont4dRILFdSenor hydrogelNArat eri al . NRhese
dilgpe[rAgrLCéd:Jctcz ?’DB_a'lmﬂ_r_eldtfuﬂ Wu-’i%\%gmgi)bed iqrg.g'a’\tlgl EXI h?a_r eiI Gter. 30;3%

-19- T, : ntr ers ro anmpl e aper

only Hydrogel“P‘{§°lpbg‘%(a’{g %&E?fﬂ"ﬁ% (A9 11/76/13 CH3B/ San 484616

CF/ San -1001Q:L: HoMhsgIrhsGoreod/o Tissue(gis) 82.6P/ CF 30,984/ 16 qymia”
05 e, gl RES TS0 s
Absorb. Core w Ti ssi % Fe)(gms}s. o 14.7 332 NA  43.6 I
&ﬁsorblCDfe'mld'Ubﬁ§0¢ﬁﬂﬂﬁbn§2-6 - 30.9 39.1
Hourglass: Length (cm)  38.1  38.1 38.1
1 Width (em)  21.6 21.6 26.7
o Crotch (cm) 13.3 12.7 17.1
‘Area {cn?)  602.6 T 602.6 NA
Insgrt Length (cm) 25.4 _ NA NA
S Width (cm) 13.3 NA NA
20 ' ~ Core Shape Oval NA NA
_ ' Area (cmz) 299.4 . NA NA
“Basis Weight: | . -
~ Hourglass (gn/cm?) 0,049 0.051 NA
S Insert (gwen?) 0.0  -m NA
N\ 25 Density: |
| ~“"Hourglass (gm/cm’) 0.150 0.132 0.100
TInsert (gn/cm) 0.180 . MA NA

" CP = Cellulose phosphate
' CF. = Cellulose fiber ,
30.. Sanf'=_ Sanwet 1M-1000 Starch acfylate hydrogel (about 75% neu-
-~ tralized) ' -
~"NA = Not Applicable or Not Avajlab]é _
"; ' In the']eakage'and.skin pH meésurement testing, diaperé
- are“yprn by normal infants. The infants are allowed to play in a
35 'nursery school setting during the test. The diapers are left on



17.9 NA NA I.nsert (gns) "

Hodr gl ass (gns)

14.7 : NA Core Di nensions Hourglass: Length (cm

38.1 38.1 38.1 15 ‘Wdth (cm N
21.6 21.6 . = 26.7 Crotch (cm 13. 3" L

12.7 17.1 Area (cm) 602. 6 602. 6 | NA

| nsqrt’ Length (cm 25..4 -20- NA _ ,NA Wdth (cm -
13.3 : NA "NA 20 Cor e Shape ) '
Oval theninfants until Teakage pccpesy | )In order2bg speed up the tesi_ A

NA Basis Wi ght:

. < r a ) . 9 N Lo . .’(.' .
a'l*‘r?yvj@)s of synthétio) urine are add@d Q¢ predetermined interTf\’ﬁl. e

NA 2 Insert (gm[e . 0. . .

Density: Hourglass (gnt ['e;rp Jthe .part1cu'l_ar_tg.sgaf this examp_]e, 2p infants were
%élllool | ns'er'th _(ghmitﬁﬁ@')aﬂy im[?alnell'l_ed" a?dé@ﬂiggd into thrﬁed\lﬁroupsl,l\/ril%)hog t&a-;
ul ose phogphat. = ul pse fibgr ‘ - = Sanyet, 1 ar
acryl ate hydrggeIma%fgg&diic%‘%ngﬁiegrﬁﬁhz@ﬁ? ﬂﬁ%gr%t ei\gﬁi:‘i@%ﬁ é’"oFatho% '
Avai | abl e I n the theekagpnsacutivki daysd nmbastirismmatnergsat nthe @ndipefl ther testgrn

by normal infant
school 'setting d

3ochofiabEag, Bedh xplel B! cofly lebet R e, (0H SfipN1ast

infants until | ealdggef othairstudy) npanedésts'o skprepHs d undiéagered] and idjapeced)f -

syntheti‘c urine gue.a : t e aed LAt epyal &b t R ol

test of this exa?r{??g, %ggg}%?aﬁﬁgﬁe%ﬂﬁﬁlg Iy‘grrp%ﬁ'éﬁbedbgsnhgag?%geyﬁsm o]
three groupslOwi #8higkedexi - 5 mately 1/3 being tested with one of three
test diapers on each of tRéRAt§ORFEAML] IRaKSYES tedth ddd Ssubzegeent dkihheHend -

e e Dl en i taken "as " APEO0F ' the 5Lt NedRge Win' ' Stuay are™®
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of the test,

| ast
15
20
25
30

' Léakage Test Results

set forth in Table II. | o

" TABLE II .
| _ Hydrogel ~ No
Example I Diaper Only Hydrogel

~ Total Amount of
Fluid Added to
Diaper at Failure : '
(ml average) @ 264.1 - 234,3  185.2

Post Leakage Skin pH Study

Number of Panelists 7 5 7

Undiapered Skin pH (avg) 4.86 4.96  4.90
Standard Deviation 0.17 0.19 0.53 U
Diapered Skin pH (avg) 4.29 © 5.88  5.47
Standard Deviation - 0.54 0.43 0.38

pH Change* (avg)  -0.56 0.92 0.57
Standard Deviation 0.50 0.35 '0.48

* pH Chénge = Diapere_d_' Skin pH - Undi.a'p_er"e_df Skin pH . |

TheTa_bIe I leakage test data indicate that the fluid-"

" holding capacity of the Example I diaper is not compromised by the

agidic pH buffering-cdpatity' prov_‘idéd by the cellulose phosphate ‘_
pH control agent in the hourglass core. This is surprising since
laboratory data would indicate that 15% less absorbent -

' capacity is provided by the Sanwet hydrogel material in an acidic



« ddy of ‘the study, panelists' skin pHs (und| aper ed and di apered) were .
obtained after failure of the |eakage test diaper was 10 achi eved.
Results of the |leakage test and subsequent skin pH neasurenents taken

as part of the post - | eakage skin pH study are set forth in Table 11. TABLE
15 . ‘Hydr ogel

No Exarrpl e | D| aper Only Hydr%]gel Leakage Test Results Total
Anount of FI uid 0 o UF.

soag O U eREghthel” -The o0k EARaR T In W (Fal B THBla, HhepIss
Panel*st's - - demonstrate that a skin pH increase occursUmwiithpebhed c®htrolpH
(avg) . - -4 t a igtion:
St | | .d?@eﬁ contamgp%?)ﬂb g?ereﬁtréﬁ ga(ﬁeﬁ? whc-:9 ea§ e "EQalmﬁ |
5.88 - . . 5.47 $!%a96°4§§9¢a%|§ﬁt15 ically signi tﬁBl ecrease in skig, RH?: _

0.38 pH Change* fRiQsuggests that the acidﬂ: dfapers are able tood@laver a 1ol g
St andard Devi at i

pH Change = Di apg?'ée(f"gk f Bkin "{bﬁﬂl ab%fiéae%'PP’ﬁFFﬁ%e‘STanPé’W% iﬁk&&e""ﬁ est
data indi cate thantdraetfdnubetweenl thendigparacotey and theesidmanpl e | diaper is
not conprom sed by the acidic pH bufferlmﬁipgﬁﬁl ty provided by the

‘cel lul ose phosphate pH control- agent in | ass core. This is
surprising since 35 | altlsing othe pdhﬂmryl'm-donuaridmgatdéapematf Example II, 15%

| ess. bSO bRt FANAGE! Ynk Soh" (AsiFdndM, (S50 FEN ire"HhARARa T OThe! shik 2"

acidic .. -2 envi r onnent
al so. dem)nstrat egerterraﬂ gagpem a?)l-ﬂﬁ‘?fdP%Sé" 56%@9@ % #h Preguctsodested

di apers contai nin@udee (@@ @W‘Eﬁ(@lhpleam?r&mbbﬁf G(as é hemﬁaaﬂpir&uuclt Eiraes-
\oy oduced a- stati ?t' callxc di%”'Jdl?‘a"‘E‘#wa% ?S‘S%‘h hourg%gs core, and (3) a
comnermany available diaper product contaimng a 100% wood pulp

15 fiber core with no pH control agent or hydrogel material. These

‘diaper products are described in greater detail in Table III.

20

30

35



*

5 - Thfs suggests that the acidic diapers are able to deliver a |ow pH
benefit to skin when sufficient noisture is available to allow interaction
bet ween the -di aper core and the skin. EXAMPLE IV Using the ;

pol yacryl at e- cont ai ni ng di aper of Exanple 11, 10 | eakage and pH
~nmeasurenent studies were conducted in the sane general .manner as

desckibed in Example 111. Products te%ﬁ%ﬂ |ncluded (1), the Exanple 1
di aper, (2) a simlar product contain- no, acidic. polyacrylate in the
hourglass core, "and (3) a connerC|aIIy Q#&il& ble dlaper ‘product Nt

contai ning a 100% wood pulp 15 fiber core with no pH congémlroR s
hydrogel material. These diaper products are descrlbed

in Table I'l'l. 20 25 30 35 -22- TA%EF Ié égatro
No Exanpl e | I5D| e Compositi(g?tl y : Oor

Hour gl ass (99 55.4 : 55.4.° . . 100 Insert
(% " Hourglass (%) 44. 6 445%,8Hour gl ass58.dngt h 100
g?.é 51 gnsert (3527 20 [ery\]ldth (“R.e - 4.6 602.6
602. 6 NA Démrﬂlﬁs(sg/crrs) 0.150 0. 150
Sv)(lagoplﬁna:q \tgveﬂrg?zgl'ég@m (cm) 1470 L g B, 3820
Acidi fi ed Poﬂ-9acry| th (Eg?ns) 4.00. Aci di #1&d Pol yacrdd éte* (% 7
21.9 : OAGea (cm“) 0.0 Starch Acryl at eotbellrogel **602165) NA
2.75 o Density (g/cms) 10.150 0.150  0.100
Total Weight (gms) 18.30 18.30  43.6
Wood Pulp- Fiber (gms) 14.70 15.00 - NA N
15 - Acidified Polyacrylate* (gms) 4.00 - -
 Acidified Polyacrylate* (%) 2.9 0.0 0.0
~ Starch Acrylate Hydrogel** (gms) - 2,75 -
Starch Acrylate Hydrogel** (%) 0.0 - 15.0 0.0
Insert | . '
20 Length (cm) 25.4 - 25.4 NA
Niﬁth (cm) 13.3 13.3 NA
"~ Area {cn®) - 299.3  209.3 NA
Density (g/cm’) 0.18 0.18  NA
Total Weight (gms) 14.7 14,7 NA
- 25 Wood Pulp Fiber (gms) 10.7 12.5 NA
Starch Acrylate Hydrogel** (gms) 4.0 2.2 NA
, Starch Acrylate Hydrogel** (%) 27.2 15.0 - NA
Total Core | ' |
Core Weight (gms) 33.0 3.0 39.1
.30 Tissue {gms) 2.3 - 2.3 4.5

Leakage and skin pH

study test results for the Table III

diapers are set forth in Table IV,

*%

anwg%xl -1000 from Sanyo

* Aquiezc 4R04K1 from Nippon Shokubai K.K. Co., Ltd.

Co. Ltd



< Starch Acryl ate Hydrogel ** (% 0.0 15.0 0.0 Insert

20 Length (cm 25. 4 25. 4 NA
- Wdth (cm . . 13.3 ¢ ~13.3 - NA Area
*(lerr]) . ~ o 299. 3 299. 3 . NA 3 Density
-(g/[err])O 18 - o : 0.18 NA Tot al Wi ght
(gng)” - o 14.7 14—&3- "~ NA 25 Wyod Pul p
Fi ber (gmns) - 10.7 ... NA Starch Acrylate
Hydrogel ** (gms) 4.0 " 2. Z“BLE IV NA Starch Acryl ate :
Hydrogel ** (9@ 27. 2 15.0 NA Total Core Cogg Velght
(gms) e 33.0 Examp18310Diaper 39.1 30. ﬁlﬁlb_%l(gﬁs)
2.3 ' 2Lé33ka e Test Rebutseakage and sKin pH study test results for
the  Tabl e I:5t- dT dloda¥ Amoantaif FtuidhAddedTabl e | 246 Aqual i ¢ 4R04K1 Z04om Ni ppon
“Shokubai K. K. Co.to Diaper* s BFaidare (N.a¥g0p from Sanyo Co. Ltd. -23-
TABLE |V No ExaPgiteléedkaQeaficin pH Study ' Fwdrogel Leakage Test Results
5 Total Anou [ 246 204 to
Di aper at Fail ur erNuznn%g dggh%ﬁggf‘{ Leakage Skin St udy Nunber of Panelists
g Undiapered Anaplrlaageki n pH @ azge 26 4. 76.7720.36

4.770. 36 1Q, Eﬂi«'aagémsgm fbuptwga\yg ) 3,80:0, sz 800.89  5,44+0.68

.5.440. 68 pH change* 0.78
+0. 680. 67 * pH cHth 'Lge['ﬁ (8%9r&d skin pH - Uﬁdgé&ﬂe? d skin pH %887 | v

data al so dermnstpuat;ﬁartd@ae oila@epéa dk@n ¢Hapwndﬁspémn§anabmut as weII as the

non-acid, starch acryla 1 ta| nin di.ap ect
to flui d_ absorpt i on tI‘ﬁe ﬁ'abl il data a démbfistrate” that" t%'ae ac¥d
. . .. . .diaper performed about as well as the non-acid, starch acrylate

15 hydrogel-containing diaper with respect  to fluid absorption
_ capatity. The skin pH measurements again demonstrate the impact
of the acid core in lowering skin pH in the presence of dxscharged
body f]uids.
, EXAMPLE V _ _

20 . .~ -To demonstrate the necessity of maintaining pH control
egeﬁt and fluid-absorbing hydrogel_in distinct zones within the
diaper, pH measurements are made on diapers with double layer
cores containing various amounts of pH control agent and highly

- heutra]ized.hydrogel. In this study, circular 6.2 cm diameter

, - 25 patches of diapers are prepared with two-layered cores, each of

Y . 'whieh layers is 3 mm thick and each of which layers comprises 80%
' wood - pulp fiber and 20% of either a highly neutralized poly-
acrylate hydrogel absorbent, an acidified polyacrylate hydrogel pH

. control agent or a mixture.of these two types of hydrogels. These

30 - patches are soaked in four times their weight of a mixture syn-

~ thetic urine, salts, urea and urease to simulate the used diaper
~environment. The pH average of five locations on the'patches are

-measured as a function of time. Results are set forth in Table V.



capacity. The skin pH neasurenents again denonstrate the inpact of the
acid core in lowering skin pHin the presence of discharged body fl uids.
EXAMPLE V 20 . To denonstrate the necessity of naint-ai ni ng pH
control agent. and flui d-absorbi ng hydrogel i-n distinct zones within the

di aper, pH neasurenents are nmade on diapers with double.layer cores
contai ni ng various anounts of pH control agept and highly neutrallzed
hydrogel. In'this study, circular 6.2 cmdianeter 25 patches of diapers
are prepared with - two- | ayer ed cores, each mBLphi ch layers is 3 nn1th|ck»aMd

each of which Iayers conprises 80% wood pul p fiber and 20% of illt her] a.

hi ghly neutralized poly- acryl ate hydrogel absorbent, an aci
9% qg of

pol yacryl ate hyd|s or a mxture of t hes V\Ql
ed in four tinmes thel%
‘used

H control ’%\ jent
m.

hydr ogel s. se 3
m xt ure syn hetit uri R, a and.urease to si mul at

di-aper environnent. ThBomemveZQigAqvm‘htl ve | ocations on‘the patches are

d f n W0 in Tabkep V. 4-
- measure pﬁs(gvgug‘c AO“TBB 10% AREFHL /193 HAGSRIuNGERH I N Tabbea Vg9 7.8 o

1 2 No. Layer Coﬁpb'@ﬂ"t FolP% Aqualic/10% Acid Aqualic  Hour Hour Hours
5 1 Top -20% Aqual i ¢ Bottom = 20% Aqual ic 2 Top * -10% Aqual i ¢/ 10%:Aci d

Aqual i c** Qm = - 10% Aqual i c/ 10% A ual i,c. 3
Top = 20% Aci d Aqudl i cTOP = 28% Acid q"at' 4.0 4.6 4. Ji ‘Ag A5

Bottom = 20%gA\qual I c * Boecunahlmgj dqaaldlci ghtly cross-linked pol yacryl ate

[ adename Aqual | & 4BAICH® A ShAoR(RER-iiked BalVAchidte, Qgﬂﬁﬁﬁ?@m. d

Aqualic is a sli g:hel yxterdsseﬂl nked, 758! yardcrisi imarketed ugler thep Aredename
acidifying the pg X?Fircyhﬁﬁﬁu"ﬁ&%pﬁbn TShokal Ak VR o, Ltd., Japan. |
- ** Acid Aqua]ic is a slightly cross-‘linked, poly(acrylic ac1d)
'_15_ prepared . by acidifying the polyacrylate materia] marketed under
the tradename Aquahc 4R04K1 by N1ppon Shokubu K.K. Co. Ltd.,
~ Japan.
' The Table V data clearly show the effect of separating
. pH control agent and . absorbent hydrogel in the diaper core. In
20 Sample 1, the two layers of the diaper core are identical and
contain no pH control agent. Diaper pH rises in the presence of
the synthetic urine, urea and urease. - In Sample 2, 't'_h'e two 1ayérs
of the diaper core are also identical, each containing a homoge-

neous mixture of highly neutralized absorbizng-s‘hydr‘ogel and acid- \J _

25 . ified hydrogel pH control agent} Although d1apér pH is maintained
at a Iower-lével'by this acid-containing diaper core, a signifi-
cant pH rise is still observed: In Sample 3, the acidic hydrogel
bH control agent and the highly neutralized -fluid-absorbing-
- hydrogel are'kept in separate layerS'of'the diaper ‘core. ThiS'
'30 ~ configuration serves to maintain diaper pH at" s1gn1f1cant1y 1ower"
"levels than do the configurations of Samples 1 and 2.



« t-he tradenane Aqual i ¢ 4R04K1 by N ppon Shokubai K K. Co. Ltd., Japan. The

Table V data clearly show the effect of separating pH
aBsorbent hydrogel in the diaper core. In 20 Sanpl eTﬂm“m‘“mm"W“S of .
the diaper core are identical and conCaimnMid pH controls agent. " Disapér
rises in the presence_of the synthetic urine, urea and urease.|n Sanple 2

t he & o | ayers of the diaper core are al seZS-dentlcaI each containing a
honmoge- neous nixture of highly neutral i zed absorbi.ng hydrogel and acid- 25

i fied hydr ogel pH control agent: Although diaper pHis maintained at a :
| owe™ evel by this aci q COW 6'|ﬁ5d%9bﬂ*. %B?ﬁrt&%earﬁcﬁ %b?ut fﬁﬁrﬁbsBFb{dgse s

still observed.. .In Sa acl-d control , agent
the highly  neditscher bOﬁYUfH“zQESUFi)\%gP ﬁ?df@!b&ﬂl’"ﬁr@' klt";?ﬂ’e"W"SeBéiﬂﬁre

| ayers of the. drm.e,rsa:m @bsorbeht aSQ-,c]@@a;ﬁpggﬁﬁgl on serves to nmaintain
di aper pH at significantl y I

r e _gconf rations of
Sanples 1 and 2.  -25- ((mi Q:ll‘é ‘6@67"@"&'8%? B’éﬁ’f"}%tsb%%a useful for
absor bi ng disschar ged body fI(lB|)dea vvtnelletlaiieip rydwophuhiof priquédt ipegvibusper
rash, said absor pbent article cor%rpgﬁ%#g (A aliquid inpervious backing
sheet 5 : dtively hydrophobic, liquid
pervi ous topsheet; (O a fl dﬁl)blae Hiexdblrerabsovhentpoore i msemmmnwm d

backln sheet and sai d topsheet, [ b b c rg 44N
Foli e PENSet el hafkfid Mot 39803844 CSSRIED 4gid

substantial - |y water-insol ubl e, Figxiple, ahsonbent jcorg Wbﬂ@ehyméi "éEI
having at lygast 50% of its aci di gibernfdtepidl agacpm,mgt bfla éeﬂsWnl:ha]-
Kf;glnt r]:)?r n;gleg'?scgh: ?ggl ea?gr 1?ralm pternsplyblge &]&Miyn"?equ‘r ?%ehgﬁr‘?'r om
3.0 to 5.5 in the presence of urgelematerial having at least 50% of its acidic
' o functional groups neutralized with salt-form-
. . - ing cations; and '
15 , (D) one or more pH control agents suitable for
'  maintaining skin pH within the range of from
- 3.0 to 5.5 in the presence of urine and
feces;
said substantially water-insoluble, highly neutralized'hydroge]'
20 particles and said pH control agents being non-uniformly dis-
| tributed in distinct discrete zones within said absorbent article.
2. An article according to Claim 1 wherein
(1) said substantially water-insoluble, highly
neutralized hydrogel material is selected from
_ , acrylic acid grafted starch, polyacrylates,
5 - isobutylene maleic anhydride copolymers, and
' mixtures of these hydrogel materials; and
ti1) said pH control agents are selected from
~ non-toxic, non-irritating low molecular weight
“organic and inor‘génic acids; .non-toxic,
10 non-irritating high molecular weight polymeric
- ' acids and ion exchange resins and fibers in
the hydrogen form. |
‘3. An article according to either cne of claims 1 and 2 -




i} .
I —
‘feces; said substantially water-insoluble, highly neutralized hydrogel 20
particles and said pH control agents being non mmmrl butéd in
distinct discrete zones wthin said absorbent a m‘ ““ ticle
according toClaim1l wherein (i) said _. ubstant |*a y Ltwater-i nsol ubl. e,
hi ghly neutralized hydrogel material is sel ect ed from acrylic aci d grafted

starch, polyacryl ates t ¥6 ER%: | &
anhydrl de copol yners, and(ﬁ? xttl'}reesweipmf rat'i ?olfg materH ?m aneﬁI (i

said pH control agents are seltealtieds hﬂﬁ%@h Ttﬂo%h% absgrhent; core rﬁ'@elsow w
mol ecul ar wei ght organi ¢ antpom! norgagu 50 t@cgf,ds;; non-t oxi c,

nonlrrltatlng hi gh nol ec rwe olynmeric acids apnd ign, ex e -

resins ang fibers in the R S n"‘qi&h% \érage m"af'ghecﬁbz%e?om ﬁba}n‘g either -
one of claims 1 and 2 wher ei rheutraﬁ@ed(ﬁydrobéb ‘meieyhal r it isaidf absdrer to -
highly neu- tralized hydrogel I n.the absorb core

*50:50 to 95:5; 5 - bent ¢qre "T’W&smg'q’&ht ave?QB‘“%Egé %?l s 2o of
the highly neutralized hydrogandmaterial in said absor- bent core ranges

from 50 m cr.ons to(Wth@ngﬂ(wntrﬁh%déh'tc&ﬁ{pbﬂélb'@g% ,..ps@gp t

conprises from 10 { Vel ght said
‘absorbenggarticle. 4. An article actbrto nipk dyawpighie ofr saiid shsord g‘tvmerel n

said pH control agent is selec} 'ﬁq cféomcitric, acid, adipic acid, azelaic
acid, malic acid,. tartaric acl ‘uconi ¢ aC|d Iutarlg cid é%n
acid, glycolic 4.achnl arttehclaqwdiaﬁl@ anYtFﬁ’Er?-c “a‘ﬁF:"FblsF'x&
“suberic aci deoritPBnCcadendci¢l seledted iffonhotyiet acid, adipic acid, azelaic
acid, malic acid, tartaric acid, gluconic acid, glutaric acid,
~levulenic acid; glycolic acid, sut_:cinic acid, fumaric acid,
5 pimelic acid, ‘suberic acid, sebacic acid, and acid phosphate
salts, carboxymethy‘lcellulose, oxidized cellulose. sul'foethyl-

- cellulose and phosphorylated cellulose.
5. An article accozﬂmgtoanymeofclains l—3whereinsaidoH

control - agent is selected from polyacrylic ac1d .and its poly-
acry'late derwatlves and po‘ly(maleic acid) and its polymaleate
. derwatwes. , : :

: 6. An article accordingtoanycneof claims 1-3 wherein said pH
control agent is an ion-exchanging modified cellulose material in

fiber form. .

: 7. An article according to any one of claims 1-6 wherein the pH -
control agent component comprises from 5% to 15% by weight of said
absorbent article. -

_ 8. 'A._disédsable absért__:_ent:article according to any one o_f claims
'1-7 wherein the pH control agent (D) is incorporated in or on the
topsheet (B). -

9. A d:.sposable absorbent artxcle according to any one of claims
1-7 wherem said substantially water-:.nsoluble, hlghly neutralized
hydr_ogel particles and said pH control agents are non-uniformly -
distributed in distinct discrete zones within said flexible absorbent |

core.



salts, carboxynethylcellulose, oxidized cellulose, sulfoethyl-
cel I uI ose and phosphoryl ated cellulose. 5. An article according to any one
iof clainms 1-3 wherein said pH control- agent is s lmmm',m acrylic
acid and its poly- acrylate deri vatives and pol yT l mmg” its
pol ymal eate defivatives. 6. An-article according to any- orfe &f elainms 1-3
wherein said pH control agent is=a®7i-on-exchanging nodified.cellul ose

material in fiber form 7. An article according to any one of clainms 1-6 '
wher gi 1 t he’ “pH0s oM-asticlgeaccardime tonclaimn wherein thenthicknesssof saidei ght

-~ of sald ab Bt%’&écfﬁqeg ftemog mo&;\lghem?bsorbent article according to
any one of .c al wherein.the pH contr g, E IS incorporated in .
or on the topdfe M em%aﬁ tdclp AGCREdNI £P /ikRer OB8(fi ng to any

one of | c| acmi amewlwmemrdssmm&eﬁncel aiscaetelrmne@@bmlee & ghly o
neutralize ar ontro nts_are non-uniforny
di stri but eg ﬁ%ﬁiﬁg c&f g%c , g H%Xeg $€§>?F%Y’e° "bsor bent core. _
-27- 10. Adism.nctlgﬂ aoMmggantecoﬂtaunir@ hapmrei wherkint hi ckness of said

absor bent S rggé ]Josns or bent -
article a [ ngé%m ‘é%;‘f r one i?uﬁ? ﬁ%r gst%oég ergléﬁwig?d di stinct

di screte zones cAh PY@@&@-H%&SPGMBQF@FM hydr ogel - cont ai ni ng | ayer and
at | east one di stb)ﬂ@hrﬁldleerafr 8hidP @EPétame A Y m:Leﬂsalubmeh m i)

ateri Al and by Tt peiies YlkoRr refedad ?fs%tria' Bethall S ani gniy

neutralized hydrcmtlmtoersald tyddophblitce fililbert hateraal} east a port | on of said

hdroh|I| fig taF i 0 I ayer
\eonsi St s e@sen?‘faﬁa{m Bherch aink-PAMARILS Ut ol d%@iﬂﬂ%* Y
%ydrophihc f:.ber material; and
b) one or more of said pH control agents.

12, An article according to Claim 11 wherein said
absorbent core comprises a third distinct layer consisting essen-
t1a11y of hydrophilic fiber material with substantiaﬂy no hydro-

_ gel or pH control agent present, said third distinct layer being
5 - positioned between said highly neutralized hydrogel-containing

layer and said pH control agent-containing layer.
13. A disposable absorbent article according to elther one of
" claims 9 and 10 wherein said zones are defined by partitioning the
flat surface of said absorbent core into at least one area of
relatively high hydrogel concentration and at least one area of
5 ) relatively high pH control agent concentration.

'14. An article according to Claim13 wherein the front
two-thirds section of said article contains substantially all of
the highly neutralized hydrogel material within said article and
wherein the rear one-third of the article contains substantially

5 all of the pH control agent within said article.



b) one or nore of said pH control agents. ATarticl e according to

dgim 11 wherein said absorbent ‘core corrprl S | ayer
consi sting essen- tially of hydrophilic fiber ﬂﬂﬂ“ |! ]%Wst antially
no hydro- gel or pH control agent pr esent sai | ayer -being

5 osi ti oned between said highly = as aﬂ i zed hydrogel - containing |ayer

and said pH contr g, @Qaﬂépdéaﬂiél'aﬁb&behayaftmi@ acéoftl Oéé%slﬁgsorbént .
article according to elther one é%ff grs 0 whérein sald zones are,
patR rof

defi ned by parfuPetaptiadly as desqri eS%ﬂ"G %%Pwﬁs hto aty -
| east one area of relati-vely high hydrogel concentration and at Ieast on .
area of 5 relativ hi on ncent ration 4 An artlcle_'
according to d ai ﬁ#‘l@ a)ﬂﬁg%%f% ﬁés?ﬁlbgﬁg «{%Cf%lafagrcﬁ.ggﬁ%ﬁ B*m slal d article
contai ns substsmst:atiﬁmlby lasoflegdrébéd gndlyillestratedzid Figureo dedr Fagars- 2| or
Wi thin said ar W@ %p% gihird of the article contains
substantially %gﬁkglf of nﬁ'{fﬁfé’&g f"within said article. - -28-
15. A disposabl e absor bent aJ’JJ.ﬁLfL_a.QQQLd.LD.g_LQ_QLa.Lm_LSMbStantI ally as
described with reference to Exanples | and 11 16. A di sposabl e absorbent

article according to claim1 substantially as described and illustrated in
Figure 1 or Figure 2 or Figure 3 of the acconpanyi ng draw ngs. -




