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(57) Abstract: The present invention relates to articles, preferably disposable absorbent articles like sanitary napkins and pantiliners,
which comprise a chitosan material and an anionic absorbent gelling material. Such disposable absorbent articles deliver improved
odor control performance and improved fluid handling propertiesfabsorption performance, especially in case of electrolytes—contain-
ing fluids like menses.
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conprising chitosan material together with an anionic absorbent gelling
mat eri al . Background of the invention A w de variety of h@tebenddhave been
described for use as absorbent gelling materials in disposable absorbent
articles. Such materials include natural-based 15 materials such as agar,
g;‘ﬁ% 10, gums. car boxyal kyl . t1°><ya'lﬂlﬂlﬂlllllll A AR RN 2
polyacrylnitrile. Wile the natural based absor bent gelllng naterlals are
known f or—ugeort #e exgaivho wehw@vabyﬁwwenﬁwap#mc@ésmd@%eymanEJm@@Meg@ﬂned
wi de usage IH"SHELP Arerered: e REedt 4 <1 %‘ﬂj@ TStaiese preg b al s
20 have not ‘gained wi de usage in absor beAf® '? ese Ieas in part,
because their absorbent properties are generally |nfer|or conpared to
synthetic absorbent gelling materials, such as the polyacrylates. Mst of
the commercially avail able disposable absorbent articles for body care

| i ke sanitary napkins and di apers conprise synthetic absorbent gelling
materials, typically polyacrylates, to deliver 25 body fluid absorption and
retention characteristics. However although such synthetic absorbent
gelling materials exhibit outstanding absorption capacity towards

de-ioni zed water, their absorption capacity towards el ectrol ytes/salts-
containing solutions |like nmenses is lower. It is generally believed that
this effect results fromthe electrolyte content of body fluids and this
effect is often referred 30 to as "salt poisoning'. The water absorption
and water retention characteristics of synthetic absorbent gelling
materials are due to the presence in the polynmer structure of ionisable
functional groups. These groups are usually carboxyl groups, a high 35
proportion of which are in the salt formwhen the polynmer is dry but which
under go di ssoci ation and sal vati on upon contact wth water. In the

di ssociated | 2 October 2004 WO 01/80912 PCT/US01/ 13157 state, the pol yner
chain will have a series of functional groups attached to it which groups
have the 'sane electric charge (e.g., -COO -0O0C-) and thus repel one
another. This | eads to expansion of the polyner structure, which, in turn
permts further absorption of water nolecul es although this expansion is
subject 5 to the constraints provided by the cross-links in the polyner
structure, which nust be sufficient to prevent dissolution of the polyner.
It is assuned that the presence of a significant concentration of

el ectrolytes in the water like in nenses




or urine or mlk discharge interferes with the dissociation of the
functional groups and leads to the “salt poisoning effetPclobdhil4sal t

poi soning effect is detrinental to 10 the absorption capacity of the

pol ymer. |twhSuddgpss @ need to provi de absorbent articl esp(}”f/ﬁ%l/hﬁ?f oved
absorption performance in the presence of electrolytes, for exanple in the
case of nenses or lactational fluid. 15 Wilst the primary focus of
absorbent articles, in particular fem nine hygienic absorbent articles

| i ke sanitary napkins, breast pads and pantiliners, remains the ability of
these articles to absorb and retain fluids, another inportant area of

devel opment i puizeisan mEHERIAE Wit AROINIBRIC RS OUREPHEECANBAMRERAONt ai ned
within 20 the absorbent articles during their use. The presence and
detection.., of mal odorous conpounds from absorbent articles during their
use, particularly those associated with nenstruation may cause the wearer
of these articles enbarrassnent. Thus, the prevention of the 25 detection
of mal odor from such articles is h|ghly desirable too. In use, the
absorbe® articles are known to acquire a variety of conpounds, for
exanple volatile fatty acids (e.qg...isovaleric . acid), amonia, amnes (e.g
triethylam ne), sul phur containin =g. nercaptans, sul phides),
30 al cohols., ketones and al dehydes (e.g., fural déhyde) which rel ease

unpl gasgnt odThis. inVéretRn mtps)uadmmy ahpas Soshlet Aokt |artidiéd)i d or
ma e dev %ﬁ-{% on
me%:/hanl ms(%gn |n Q%g& E%I{ 'F ggﬁgp\gﬁgﬁgﬁﬁh I'n oo{dr?lljllt g%lﬁlc‘?)f ge?{a!irt icle

like fd exanple a fen1n|ne hyglenlc absorbent article. I'n addition bodily
fluids usually contain m crooBgesgraun B forenzynmes that can al so
generate mal odorous by products as a result of degradation nechanisns |ike

oot adat i on dﬁ%ﬁ‘g@f""ﬁgﬁfﬁ‘%g' R RRERGH 5@98’ B ik Sl g "
degr adat d t 13
Cadl o bopaBtale 1o dispasan 2 eskip i LMK L e %?se "bat
sone ofl15t' henaiapiale asueht apdagas, Pect, r guims,ocarboxyalkyl ralierell ansl gaibongalkidve been
provided t ha@tluu:@@ adividlese @ynme@dﬂ Atérial BRdtD as ek abhiResTBsdiydtdylarhides .

covering aefoéﬂeﬁhpg n&iﬂfé Wm@bﬁ@r Dol ed%s@rbérﬁaﬁéu.n%esent in
At

{Eg ]? gtrjlrrla%/f?) e tqﬁ%iaawp or us n suc yglenic absor%g tamc‘es ihey have no nting
gained wide usage in such articles. The natural-based absorbent gelling materials
20 have not gained wide usage in absorbent articles, at least in part, because their
absorbent properties are generally inferior compared to synthetic absorbent
gelling materials, such as the polyacrylates. Most of the commercially available
disposable absorbent articles for body care like sanitary napkins and diapers
comprise synthetic absorbent gelling materials, typically polyacrylates, to deliver
25 Dbody fluid absorption and retention characteristics. However although such
synthetic absorbent gelling materials exhibit outstanding absorption capacity
towards de-ionized water, their absorption capacity towards electrolytes/salts-
containing solutions like menses is lower. It is generally believed that this effect
results from the electrolyte content of body fluids and this effect is often referred

30 to as ‘salt poisoning'.

The water absorption and water retention characteristics of synthetic
absorbent gelling materials are due to the presence in the polymer structure of
ionisable functional groups. These groups are usually carboxyl groups, a high

35 proportion of which are in the salt form when the ponnSer is dry but which
undergo dissociation and salvation upon contact with water. In the dissociated
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Most of the focus in the prior art is found on the odor absorption

technol ogy. Exanpl es of these types of conpounds i ncl udeOsebpv2i®d
carbons, clays, zeolites, silicates, cyclodextrine, ion exchange resins
and vari ousygigtkdsi£ t her eof as for 10 exanpl e descri bed EhiAssA8 ' 978,
EP- A 510 6180 WeY 81/ 12029, WO 91/ 11977, 089/ 02698, and) o B 91112030
Al'l of these types of odor control agents are believed to control odor by
mechani snms whereby the mal odorous conpounds and their precursors are
physi cal |y absorbed by the agents and thereby hinder the exit of the odor
fromarticles |ike absorbent articles. However, 15 such nechani sns are not
conpl et el y &Etacthe rohamert ¢hain gdlhhaver edriashef fudolional gedups dtkached tprievent ed
and thus odwhictiajregts eavel the BamecsloRtic thdrge W 9i, dedO” TJ(D@C-4|ahBthEH"IreTpBESG
material s ppRYy iABiEeIPic Blds lo Bk é?gwnsoﬁﬁeogggﬁ,sﬂ st R Yin il
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control of H@W%&?’gﬁﬁhﬁﬁ? ij@ CB ’?’8@%5 slfgo %lﬁ'/"s")&r'sﬁ‘gﬁ?bodl ly
fluids Bucle the cpesisaints arevined wlihﬁes:roafSalme:m thespolyneraitrutiues, dhictvagshal
fluids, |achatsusfittdnt bl piedestndistdlatior e thd/scyrar t iic W aEbimed tihhts tHan ObJ ect
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absorbent articl es,
delivering & WO 1gee rrﬁe?l@eres tﬁﬂ ‘FF’?S ‘E'a‘i'cg‘ &Jﬁh% IelipnYPrareRs
present i nvaid [eggs tt@ tﬂ@r é%lt peisening effet. Toispealt paisoping @f&&&@bﬂ@rimbetﬁi went

articlesgy thetabsbimponcepadiy@f teoglymér. properties and i rrproved fluid
absor ption perfornance espeC|aIIy in the presence of

el ectrol yt es- cq [tnm n tlons for le. in the 30 case of menses or
urine or | acta Lﬂeﬁ Ptprﬂé'gerﬁﬂﬁ éiﬁr;%ﬁr%qt%w HEWROEIUARSATRHAN t he

conbi nat i onP&rforalance yathenpresencsl of elegriyies, far exaraple amithencaseatisme beast
gel I'i ng mat erlaétktibral 8oidarticle, |i ke an absorbent article typically com ng
into copyact with bodily fluid, delivers both inproved odor 35 control

per f or mance ov road range of mal odors conpounds and i npraoved .
absor ption per&g'i’ %ﬁﬂleep””i‘?m St%ag’s‘&’ RS FHEIRHAD Iﬁ‘ég'CB'@é%n’f“gﬁﬁd‘yﬂ@“lﬁ’e
parti cul ar | gbsoriesd ariicies liketsapitaars@pkinsebreatt pads: ars! paniilinénsj regnaing thei ons

li ke mensesabilty off thase @ftidedCtoabbsitBlarld kétgin fuids, GHofle limp8R4nV\Eea 14180412
PCT/ US01/ 13&&@&}4&5&“9&%:& ‘%Hldang't){? eoh ﬁi‘]f &dr!rcg Id 8 gé)lYDC{ge(%?lt%IRéj(ﬂ%!thmat the

addi tion of, an, "ani on erla I tosan
mat er i Ore@ﬁlatb§°§l%ﬁ‘”ha 'glﬁﬁEP@W%ihﬁf F*f ect in terns of odor control . |ndeed,

this conbi nation gives nore
The presence and detection..of malodorous compounds from absorbent
articles during their use, particularly those associated with menstruation may
~ cause the wearer of these articles embarrassment. Thus, the prevention of the
25 detection of malodor from such articles is highly desirable too.

whil e

In use, the absorbent articles are known to acquire a variety of compounds,

for example volatile fatty acids (e.g. isovaleric acid), ammonia, amines (e.g.

triethylamine), sulphur containing compounds (e.g. mercaptans, sulphides),

30 alcohols, ketones and aldehydes (e.g., furaldehyde) which release unpleasant

odors. These compounds may be present in the bodily fluid or may be developed

by chemical reactions and/or any fluid degradation mechanisms once the bodily

fluid is absorbed into the absorbent article like for example a feminine hygienic

absorbent article. In addition bodily fluids usually contain microorganisms and/or

35 enzymes that can also generate malodorous by products as a resuit of

degradation mechanisms like putrefactive degradation, acid degradation, proteins
degradation, fat degradation and the like.
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5 odor reduction than the odor reduction associated with the use of one of
these two classes of ingredients alone at the sane total Ortebel 2q04i t her
chitosan material alone or the absorbent gelling material alone) in an

absorbent aghipfhscOM Nng into contact with bodily fluids 1y the
conbi nati on of0 coﬁ}tosan material with an anionic absorbeﬁ%é@ﬁjlyﬁg agent

all ows to conbi ne odor control nechanisnms by which the overall nal odor

detection is synergistically reduced or even prevented. Wthout to be bound

by any theory it is believed that chitosan material 15 provi des odor

control of malodors conponents associated with bodily fluid by nultiple

mechani sns. Fi Neripys odpe coofor! matedalsthaye bean distlened on thehartalot eernbati cs of
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bodi | y A uiand thase aenefaied effendegradatione or preventingl therformatian of thielddohave a
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chi tosatbn Med x@ifriphd iSdes%ﬂbeM lih EPtRBagtgpe.t Epn;;mapi se@,y_wd)a?mﬂéoﬂ@,i «wo?:

gr oups- bear | [ ar ic
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22{ on :Oc grineiedy (herier %ﬁ%ecaini Mhﬁfodbzﬁ?@u}fw? it@b@@ﬁ;i@ﬁ@?dﬂ@é?ir on }Mnlgl

ral odor > TiCahBnei, 388 Loibeton Sl 8 e deinibn T HEMCREl ey e

'y a re inp i

to act as AP} BreEEPUEH ANT MRS OplegURILiSOL CORPIRIRbAVGRRr i al s wi th their
positively charged 4 2 Gctober 2004 WO 01/80912 PCT/ US01/ 13157 cationic
groups w Il intrand entBowdt hadednhievighkYprotide Rins BbhiRs Cofodddis Gsaedigmal sm
val | s, therglhypddiimids! fitd Ot SEQUEMEl Y6 dTGHROBHRRL AR oPUGR Kil 1T ng
such mcroor%anl ns. €se chitosan nmaterials 71" "al’'so"interfere with
negat i o y con ol of malodors which are generated by the human body, or from bodily fluids

such as perspiration, urine, faeces, menstrual fluids, vaginal fluids, lactational

fluid and the like.

More particularly, it is an object of the present invention to provide articles,
25 especially disposable absorbent articles, which deliver a broader spectrum of
odor control while delivering a high protection level. Actually it is an object of the
present invention to provide articles, especially disposable absorbent articles,
with improved odor control properties and improved fluid absorption performance
especially in the presence of electrolytes-containing solutions for example in the

30 case of menses or urine or lactational fluid.

It has now surprisingly been found that the combination of chitosan material
together with an anionic absorbent gelling material in an article, like an absorbent .
article typically coming into contact with bodily fluid, delivers both improved odor
35 control performance over a broad range of malodors compounds and improved
absorption performance. Indeed this combination has been found to be
particularly effeclive in the case of electrolytes-containing solutions like menses
or urine or lactational fluid.
3



charged surface of enzynes, thereby inactivating the enzymatic activity,
which, 5 like the mcrobial activity, are otherw se respgbOstiobee2d0oadr the
formati on of nmal odorous conponents. The chitosan materials further act by

their indir i mcrobial activity by |inking sone o ].CY oor gani sm
nutriments ﬁ?t&)gs@%i ds and/or mnerals. 10 In a preferlfr)((:arlclzllﬁsg)r%@c}%%r ment of
the present invention the chitosan nmaterials wused are chitosan salts.
Wthout to be bound by theory it is speculated that chitosan salts, due to
a higher percentage of positively charged cationic groups, delivers all
above nentioned benefits i medi ately upon contact with bodily fluids. 15
Advant ageously the presence of the anionic absorbent gelling materi al

oot sl ). paaeasLlang IpLaS ARG tea Ry W 00 il an |,
gr operti )és %ﬁlg’gﬁ?{%’%ﬁn&t ﬁ@g‘rgi ﬁgster\%ii%hqg%g% ?hi*o aéntﬁ‘ﬁf?é'gﬁ r ?ﬂtlﬁsni“c Pobi al

activity, ePREFigls effacbinisral ofedarwoplyols indeedn i sempivetion sives snore

pr oper t i%s. odirtradudtiondhée tieoodal teguction dsseciated witikthe asdef baw efl tidsat t he
G oups. of t o aesect of iNfcBREI A AR sohh (R RGP\ SRS Chiahanalbys am no
positively %ﬁ%ﬁt@%@%ﬁ%‘ﬁ?a@%@B@?‘%rlﬁﬁﬁ@ﬁ??%‘fa’} ﬂgso%!ﬁ?r?@gﬂe FAMORlPs and
thus the centRmvethdedialeids. of the chitosan materials. 25 The use of
chitosan materials together with anionic absorbent gelling materials,

D SO 1 R O SEAMA It e Bl R B 5
tater but i%'gﬁ%#ﬁ'%aﬁﬁ‘ gontte. BOgCarRf gliche e of bt FRrigberat
gener al | y, Talodor ¢aiggfionds syrergialically redsiged qr gyeropnovedteds ti cl es, provi des
enhanced fluid handling 30 properties, i.e., not only inproved absorption

per formance t oygiHbat WS RS et b?sé}%ﬁ{r%bhb’ ittig"ﬁ’egig?et?lﬂ%t érit éﬁ’é’;&t@ﬁélfii ni ng

fluids,,ghis e nder pr.essur condi t'i on .al so.redu ting
through'¥ i - HOvIUeE gt SonPol g iMalosatec ormpRrenis, ARsesinted Ei: POy I

t opsheet .” IBultiplenesh@nisMsed embodi nent of the present invention the article
conprises chitosan salts, preferably water-soluble chitosan salts,

Gogrencer "npy TP e S0 BSOiAR 0 gBAGH S BECE NYchben @
con o pr SBdAlscH e ot i eedfedt S Gt bl e
PCT/ USCRY 13uBdtiqsabgiepps-cespa@ielipsaie oaddlly ammerjemgrawes, @ high aropodien; ver ed
I mredi at el yofugbich are in the salt form when the polymer is dry but which undergo
dissociation and salvation upon contact with bodily fluid. in the dissociated state,
the polymer chain will have a series of functional groups attached to it which
groups have the same electric charge (e.g., -NH3;" "H3N-} and thus repel one
25 another. This leads to expansion of the polymer structure, which, in turn permits
further absorption of negatively charged odorous molecules and thus the control
thereof.

Secondly, the positively charged cationic groups of the chitosan materials
30 will interact with negatively charged anionic groups-bearing molecules present in
bodily fluids, like the carboxylic groups of proteins or hydroxylic acid bearing
entities like short chain acid (e.g., butyric acid). This will result in the formation of
tri-dimensional net between chitosan materials and such molecules with anionic
groups (gelification of the bodily fluids). This gelification will entrap most odorous

35 molecules (like lipids, acids) thereby controlling malodor.

Thirdly and more importantly the chitosan materials are believed to act as
antimicrobial agents. Indeed the chitosan materials with their positively charged
4



exposure of the article to bodily fluids and last for a prol onged wearing
time of the article by the user. Wthout the intention 2©clwbebdidd by any
theory it is speculated that these benefits are due to the availability of

hi gher pergphLages of 5 positively charged cationic gr OLﬁF}Tsmf?sfoyU] chi tosan
salt upon contact with bodily fluids (conpared for exanple to chitosan

base material) as well as to the properties of the absorbent gelling
material to further increase the percentage of positively charged groups
of the chitosan salt, thereby maintaining all previously nentioned
benefits upon a prolonged wearing tine of the article. 10 The present

i nvent i on icatipnisfagroams wildintertdre dvithoneasigely allaegegbsofdrentf. marddrgérism | i ke
pa{lt I : I B_er lSwalrs,emeﬁetf;ﬁirmmmgn@.e gramgﬁéﬂ mﬂtm@&f&garﬁ%rﬁ@% Bverd R rh'i:cﬁ

interl abial_; . s [ I Qi a re ads. human or
ani mal wastmlcp%g aaniﬁﬁnée.nlt? hé%évic@@g@ag]n@a[t%%i%v%@al% ﬁ@?ﬁgﬁ i%@the_ e%%'i\f?lgbl e for
use accor dif§'4 ?Lﬁ%cfSOfp?rEé’W' thetehy: ingetiveting ther enzyaaligeadiivity, svhigh. desi gned
to be plSacditealyw neicrabial i activily,oxrer ethemiset hesgapdiples foh the formbtiomgof
bagd?ges, trhgibd@rou asbPapoteRts. PRRS chifRbA mBRHSIs RAMBF %%F%E/ thek ﬂbﬁ@&tt g

pads/ dr essi ¥-Tala : - YA i.ng. . J L npr e
W pes/ti ssuéggﬁ?ga_g'?t g&/&%@agg%gvﬁo&eggfgp qﬁg?é";"é’%’lé&ﬁ n'{”Fr'r"d?’étS mﬁ?gg@ e),
articles fcﬂ”%ﬁ%’ﬂﬁ’i perspiration such as shoe insoles, shirt inserts,
20 and the like, and articles for animals like litters and the |ike.

Backgr gend art |n/g9Réeked LrbSinesest e Presefl Ualenfon 1 cRIlA@HGhateRbgh as

di sposabl e j.a r akni nt ni t.ar apkins_and tamnpons by
t he use of "f%?g&?c@ﬂ%%@r%g _% ?gfjif’gg&‘i"é’é’af‘%)’ i:'?ﬁj\%)ﬁgte%t ﬁ%{? t t%%ir?aqp

absor pt i on e 8385 dge to adhghariRereandadenef rasiively ahagged eationic gravps.al | v
occurring pliversad dboke mehticnshiverafits imingidistéle sipen dosigot With badilydluidser s
treated with surfactants. 30 W99132697 di scl oses that chitosan and

B e B
ref er ence's HOQPtSHBE Qfios epptsliing propegtiesof Chitossnamatesinlsr Mare gereabsdhBent 35
articl es | idniorvd@bdatbexitsgellitfel mb8RRBG2increa3PaRO @48onidipnepaafied beskitaseher ences
di scl oses ahs@RfSWhigh réslieh SRHBNCEE | MEnfidtbbias a&tivitfBEATdrbd LA88FEBR W th
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20 s believed that the carboxylic groups of the absorbent gelling materials protonate
the amino groups of the chitosan materials, enhancing thereby the numbers of
positively charged ammonium groups (-NH3") of the chitosan materials and thus

the cationic character of the chitosan materials.

25 The use of chitosan materials together with anionic absorbent gelling

~ materials, preferably synthetic absorbent gelling materials, in absorbent articles

also provides improved body fluid absorbing performance not only towards water

but especially towards electrolyte-containing fluids. More generally, this

combination, when used in absorbent articles, provides enhanced fluid handling

30 properties, i.e., not only improved absorption performance towards water and

especially towards electrolytes-containing fluids, this even under pressure

conditions, but alse reduced wetting through (i.e., reduced fluid leakage) and
reduced rewetting of the topsheet.

35 In a preferred embodiment of the present invention the article comprises
chitosan salts, preferably water-soluble chitosan salts, together with anionic
absorbent geliing material, preferably having a degree of neutralization of 50% to
90%, to provide both optimum odor control properties and fluid handling

5



WO 01180912 PCT/ US01/ 13157 odor control performance associated with this
conmbi nati on while providing inproved fluid-absorption, 28pebea?dds i n the
case of electrolytes containing fluids, |ike nmenses and urine. Brief

descri pti onggfyykddg; drawi ng The invention is further descpéPgshiMilsh
reference to the acconpanying draw ngs: 10 Figure 1 shows a cross

sectional view of a pantiliner having a topsheet, a backsheet and an
absorbent core conprising a first and a second tissue |layers, the chitosan
mat eri al  and ani oni ¢ absorbent gelling material are incorporated between
said first and second tissue |layers. 15 Figure 2 shows a cross sectional

vi ew of a peePeEfieheAdMaRtparPUsIY dpesre eropestiesh atsk Shilbered ritindiaiely ovfment cor e
conpri si ng exposum ofahel attictectowadily flsigs and BEfs a profoaGEd Webifigy BRE OF RNt

gel 11 ng mat &ibid! by tndl Sder! Wt 1AL WRRRAUON 0 bd Houfithy? S Ntheoh] foMe | aver s
and wherein_the e og%n terlal IE anp | ed ?%tchﬁt e hnn r surface of the
second tiss?PeeFfjg;éJr. 2500 TP §f€ PUR Salanity 81 highefpefeeieges$f t he
present § nveesitively ehasged catignioaraiws ofrthe chitesas, sattowpan edntact with bodityn

rrﬁt erial anilide (eorhpared fabsexabeié tgetHitosgn fm%@rﬂn@ieriai)naﬁwurg_é @espect of

t he presentpyd [ ; . ont.r odor

associ at ed l\JMIth%I%B% ?Iﬂ]é Q%JOS%%@ gﬂ ﬂ%g%%é&ﬁ@gﬁ%%?&vﬁ%rp%n#@%e bodi |l y
exudat es antf*GFe¥ aaéecggré)u% e eltazpn ﬁa@rﬁ?ﬁ? ¥ neinteiniig 8l ereviauelimr i si ng
30 chi t osanMaiieeddienetiganne e mplongeghwaaiinmiiroe abtherasticie. gel | i ng nmateri al .
Typi cal1ly the bodily fluidslexudates may cone in contact wth an absor bent

article suitabhgolodiht imbAfflisielenitly Gredel @r@é,'ssayggpeé ol ikt BRfesOf  the

nater] al t dieqRoHngTe ARG OB, mESTIeRt bts AP, ATARFoITISIb Bt &l | o
descri pti orPasis, eespiratiemtpiads, Byratcal tpads.ebrepst padsydatmeam er eanimalnwaste
t hr ee- di nenaamagimendedicosbad tad IiKee Ofieraplidies sLitdblerbPhes adddpdiny\@ P&/ 80912
PCT/ USOil 1)t AnGeHiBR! RANENHARRNaBbSE "dedignBAthoBe HldRR Godthi o5 0RNt
gelling mat er|.al. ipI'ﬁ_r?mberm .

proximity to the body such as clothing, bandages, thermal pads, acne pads, cold

pads, compresses, surgical pads/dressings and the like, body cleansing articles

like impregnated wipes/tissues (e.g. baby wipes, wipes for feminine intimate

hygiene), articles for absorbing perspiration such as shoe insoles, shirt inserts,

20 and the like, and articles for animals like litters and the like.

Background ar

WO99/61079 discloses odor reduction for products such as disposable

25 diapers and training pants, sanitary napkins and tampons by the use of

triglycerides and polyglycosides to enhance the malodor absorption properties of

compositions and substrates such as naturally occurring polymers like chitosan or
alginates and synthetic polymers treated with surfactants.

30 WO0Q9/32697 discloses that chitosan and chitin-based polymers exhibit
increased antimicrobial activity when coated onto the surface of a hydrophobic
material such as polypropylene,

Other references further disclose the use of chitosan materials in absorbent
35 articles like WO96/20015, JP1182302 or JP620648.

None of these references discloses absorbent articles comprising chitosan
material together with anionic absorbent gelling material, let alone the improved
6



"di sposabl e” is used herein to describe articles, which are not intended to
be launched or otherw se restored or reused as an arti ¢ ©ciobee2Q04 hey are
intended to be discarded after a single use and, preferably to be

recycl ed, conposted or 5 otherw se di sposed of in an environnentally

conpat i bl . The term "absorbent article" is us rein_in a very
br oad seng‘ga}%ﬂc ii.l%l ng any article able to receive and/ ge ’ngs‘c?}?‘ﬁ?and/or
contain and/or retain fluids and/or exudates, especially bodily

f1 ui ds/ bodidoy esntiht parformzocePrasicecinted aithi thlsas:oadnmtahnngrhlie ﬁﬂmeldmgesent

i nvention |ﬁfp&)~.@d5ﬂm1‘>§bécﬁptnﬁb%@b@cﬁéﬂy iAlthé ehSof @léi:tr@?@s%ﬁf lisbe worn
in cont aCthk\é‘r{]l dhdelenBsh of a user and to receive Tluids distC arged from
t he bod such as pantl ners sanitary napkins, catanenials, incontinence
i nserts/ pads, diapers, tarrpons i nt erlabi al pads/inserts, breast pads,
human & ani mal waste nanagRieis pesthendtawings15 | i ke, Typically such
human urine or faecal nanagenent deV|ces conprise a bag having an aperture
and a fl ange r g p I hesi ve attachnent
to the uro enfr Itpl {%I ’Hgétgfgﬂaﬁdfmrh%? ﬁ%ts%t%iofa%tp %ﬁéerghg té \Agag%chm%ﬁvmﬁaecal
urine manafg * device known in the art is suitable for use herein. Such
devices are described in for exanple WD 99/00084 to WO 99/00092. O her 20

sui tatioe arti Eigage dcshondi M16rdse sebforl QRANGF & PEAMINP hadhg tdps hél%e ot her

or

articles ?Qn&%nbébs% ?@ l%g@dn%r Si 'ﬁps,t%r dJ" %c}/dtto Lo gy such as
| ot hi ng, as 00 155Hp
gu?iy |C2|g ﬂb%d’g'raﬁggagk S g’ﬂ@“'ﬁ%@"ﬁéﬁ igellisg 'F‘Gé%bé’ﬂ? qul’g)%éiesipl ration

such as sfh@é”eem%%¢§§taeﬁnﬁe¢0ndﬁ§em@yeperspl rati on pads and the |ike, body
cleansing articles |like 25 inpregnated w pes/tissues (e.qg. baby W pes,

wi pes qfgor fe [ s _for

ani mal E i kerrri@bFéez éﬂb E;; %!%EW%I vge?‘fgf :% %P{"Hég g/ o opgﬁ%s?t

exudat es" biaf:k"?tke al “éﬁ?ref(f% Qﬂsglgu%lgf% a“ﬁr%ﬁ%ﬁf’é‘ﬂ W%Lﬁiﬁﬁs or ani nal
body occuiengin e ab%}f qut@elllag enaterial i tigtributed BedwedO tHefirsbaraksedondt he case
of skin CuissicByeis@ldi@hegid Bl dhtssaNaRIIRI BPAFENEH Vhto tHel iRRer sufRiSt I ual

fluids, f%?ﬁ’?ess %Agk f retions, lactational fluid in the case of breast
pads l'act atﬁcnggvtogﬁle ag‘%d the like. Chitosan materials 35 According to

t he p?gsent invention the articl es conprise as an essential conponent a
chitosan material or a m xturs s : ober 2004

In an aspect of the present invention there is provided an article, comprising
- chitosan material and an anionic absorbent gelling material.

In another aspect of the present invention there is provided a method of
controliing odor associated with bodily exudates and/or bodily fluids, wherein said
bodily exudates and/or fluids are contacted with an odor control system comprising

30 chitosan material together with an anionic absorbent gelling material. Typically the
bodily flgidslexudates may come in contact with an absorbent article suitable to be
placed against or in proximity to the body of the wearer, said article comprising an
odor confrol system comprising chitosan material together with an anionic
35 = absorbent gelling material.

By “article” it is meant herein any three-dimensional solid material being able
7



WO 01/80912 PCT/ US01/ 13157 By "chitosan material' it is meant herein
chitosans, nodified chitosans, crosslinked chitosans aritiOctobenz¥d salts.
Chitosan is a partially or fully deacetylated formof chitin, a naturally

5 occurringypelyspccharide. Indeed, chitosan is an ami nopgf,}fscoqﬁﬁg@ri de

usually prepared by deacetylation of chitin
(poly-beta(1,4)-Nacetyl-D-glucosamne). Chitin occurs wdely in nature,
for exanple, in the cell walls of fungi and the hard shell of insect and
crustaceans. The waste from shrinp-, |obster, and crab 10 seafood

i ndustries typically contains about 10 to about 15 percent chitin and is a
readi | y avalolcamipsise ehitesanahatedialEng. arl anivhie ahstrbent| gediingtreatedali Thatgener al | y

gg?gr chnl)?"dlslpﬂséﬁfﬁﬂ ls fidctkBEref 16 QBEGriE ?rrtr@!é§ Wﬁfcﬁ%r?'notﬁlg@%é@ th fﬁy; t het ]
U S S W
P ﬁﬁﬁéfgﬁrﬁ’ (ﬂﬁerw?sre r%%ﬁ)?@@?? reu-ggg a% éq aﬂﬁlggf@ (Lﬁfay are é@gv\ﬁ%%@ut

cotton int ed’
sol ution anQ? F?CBW@EH Eﬂﬁecraﬂ Shgleopse @"Haptﬁf?rﬁgy tpsbameeycissle coMPOsIedyOr chitin
is a mu Sc gbéydsr clisposédia§ ipoby - dhviroemghtdly gimpatisenimamned)t Wheheerfol | owi ng

:‘O glr rrurrL?I Zg?‘ao&dﬁ&hﬂ‘&ﬂmﬁt useWhRr&h gm ¥ vé@ftﬁr@ﬁ@ RbSsd h@luéﬁg&ﬁ@ é?{ucle aple .
to %e comm%l H%cei{?le Eﬂ%‘ 38(5096‘ Eo(gmc?oa %ﬁt%r %‘gaﬁ Pg@f) gate&hl t osan
is not a sﬁ?@leﬁ‘a 369‘?‘?9( @%@WQHY edalef ity but varies | n conposi tion

depending on the conditions of manufacture. It nay be equally defined as
chitinqguf fi cipestetrid dma@bybaécﬁdmgmé OthE pedseht Eln@éﬁtzBﬁ afd L@ispddableosan is

Simi Tar 1o Tpyey BRlCkRRGHiE ERighed ?9%:“%?@9’5%0“? P aEepy GHEELY

simlar t 0ose, €exce
subst i t ut e 1th recaie fdifs da\?ﬁ REJES HGW thenb E t3§Bnas pABlINgFycsanitater of

free am ne rpplinss catdmesnialé, inosatnescp ongents/pads, daperex tangmms2 Gotéridiixniol/ 80912
\F/).Cl /C 3501/ rlepb'azhwés Brsst pa, Wuhdnsoradnikhl W%é%ﬁage%n?aélléés é}hecgge\/n o
Sui tablslg/5 in Eﬁgnﬂﬁ 'é'l rY Eﬁ‘r”gﬁ) o@ﬁe {{ﬁaﬁgﬁrﬁ?@d&ﬁe@t dE Egg‘c&%SF'sé‘a bag
having an aperture and a flange surrounding the aperture for preferably adhesive
attachment to the urogenital area and/or the perianal area of a wearer. Any faecal
or urine management device known in the art is suitable for use herein. Such
devices are described in for example WO 99/00084 to WO 99/00092. Other
20 suitable articles according to the present invention also include other articles
designed to be placed against or in proximity to the body such as clothing,
bandages, thermal pads, ache pads, cold pads, compresses, surgical
pads/dressings and the like, articles for absorbing perspiration such as shoe
insoles, shirt inserts, perspiration pads and the like, body cleansing articles like
25 impregnated wipésltissugs (e.g. baby wipes, wipes for feminine intimate hygiene),
and the like, and articles for animals like litters and the like.

By “bodily fluids andfor bodily exudates” it is meant herein any fluid/exudate
produced by human or animal body occurring naturally or accidentally like for
30 instance in the case of skin cutting, including for instance perspiration, urine,
menstrual fluids, faeces, vaginal secretions, lactational fluid in the case of breast
pads for lactating women and the like.

~hit ial
35
According to the present invention the articles comprise as an essential
component a chitosan material or a mixture thereof.

8



5 manufacture of pure chitosan are well known. Cenerally, chitinis mlled

into a powder and dem neralized with an organic acid suchCawbeac2ildc aci d.

Proteins and lipids are then renoved by treatnent with a base, such as

sodi um hydrpgbfgw 2 fol | owed by chitin deacetylation by tﬁ@’ﬁﬁﬁﬁ?ﬂilsw th

concentrated base, such as 40 percent sodi um hydroxi de. The chitosan

formed is washed with water until the 10 desired pHis reached. The

properties of chitosan relate to its polyelectrolyte and pol yneric

car bohydrate character. Thus, it is generally insoluble in water, in

al kaline solutions at pH levels above about 6.5, or in organic solvents.

It general |y 1BYdichbiesanesateriali ityisi mednt bereirs chilesapas nufdiiedyghitesansj ds such

as form c, @osdlinked chitoshas &ed clftoganlskls. | actic and citric acids, and al so

in dilute mneral acids, except, for exanple, sulfuric acid. In general,

t he amount of L. d required to dissqlv chitosan i s approxi matel

st oi chi onetri c%tf’ﬁa'} ﬁ% adrﬁam?ﬂlﬁr?fu ty @‘F?ﬁ?&f'%fﬁé %KH Pgtcﬁit‘f‘h@ Qﬁ‘f”r%”ygr oups

present § n @€LIrgaRolysadshandae Inded, pidfogard is Bhegminenpolysa@bandeusnaltyed i n

very di | ut eprapardd byrdeavetplatibostcHitn ot beth(1GDMHaELORD-gllicRERIAE)Y a

cationic nature to this biopolymer. This cationic nature is the basis of

many of the bgzri]ﬁfits of chij t.osaP. Itndeed, .chjtﬁsan mai{erigl can. be

consi dered as o fREEHTS WIGRlYAD 821Uy 1OF 8X30PIR. W the §RY Walls GEfunghand {henni ch

can i nt er adiardishall péijgechand crugtaseaisd Tharwaate from sthrimpy, inbstarsaged cpb, by

it Rt er L erni n ?se\a'fddm ihb@stﬂé@tyﬁicailyﬁcm?ihs 2boGOTH td 41531t A8 pircdHt ChRIRTGhank SS,
ereby ac . T : e

prot ei ns prgadnt gﬁ%&%ﬁ??ﬁ%}g E%ﬁ-l'ﬁg%‘%ﬁ%ﬁé% DALl Belink enly”

gel i fying dg&Maligres geshart ibrgys giateralSuchiasHram MR erreeate gelenders of

mat eri al s, crustecesans. henehis gesataiin ciorgpurdes asawithoodtonpindpe rceligesicd, thate

chitosan nmabens akéful Siapeidkaticlo® mitRbat SeMitich and) f-pRIGIDItBEMHE bR ee-hh@riRgl t

poi soniqag effect and thus providing 30 outstanding absorption properties

even in presence of electrolyte-containing solutions |ike nenses or

| actational fluid. Preferred chitosan materials for use herein have an

aver age degr eeMsie @padhcajiyat ¢hitin (B Az) nedcapolysacdharidd,5%olphedeatydy from

80% t o aboujluckeBffineewinthdSollwiey RyreluRs: ably from 90% to 100% and nost

preferably from95%to about 100% The degree of deacetylation refers to

t he percentage of the am ne groups that are deacetylated. This

charact®istic is directl y related to the hydrogen bonding existing in

thi s biopolynmer, affecting its strulcture, solubilify and ultimately 10 2

Qct ober 2004 WO 01/80912 PCT/ US01/ 13157 ¢H,0H

o)
Q B

NHCOCH, |

wherein x represents the degree of polymerization. Although x cannot be
determined precisely, x is believed to be commonly in the range of from about 30
25  to about 50,000,

Chitosan is not a single, definite chemical entity but varies in composition
depending on the conditions of manufacture. It may be equally defined as chitin
sufficiently deacetylated to form scluble amine salts. Chitosan is the beta-(1-4)

30 polysaccharide of D-glucosamine, and is structurally similar to cellulose, except
that the C-2 hydroxyl group in cellulose is substituted with a primary amine group

in chitosan. The large number of free amine groups makes chitosan a polymeric
9



Its reactivity. The degree of deacethyl ation can be determ ned by
titration, dye adsorption, W-VIS, IR and NVR spectrostOpipbeT®idegr ee of

deacetylation will influence the cationic properties of chitosan. 5 By
I ncreasi ng WP@I,Q@@ ee of deacetylation the cationic char%clt,@%mgls.phi t osan
material will 1ncrease and thus its antimcrobial, its absorbing ability

and its gelifying ability. Suitable chitosan materials to use herein

i ncl ude both water-soluble and 10 water insoluble chitosan. As used
herein, a material will be considered to be water-soluble when it
substantially dissolves in excess water to forma clear and stable

sol ution, twrakegse. Selitings pf chitosan iase byngraliyt highlyatiscousy rasamdblibg turseng
essenti al | yofmahegijunid.y di spersed throughout the water solution. Preferred
chitosan materials for use herein are water soluble, i.e., at least 0.5

gramand 15 preferably at least, 1 gramof the chitosan materials are

sol ubl e in 100%‘?’& o us\?ﬂﬁﬁe‘ﬁfs g'-ﬁ'@b alé r%'ﬁ@""i’( RES REReMethipds Sof thei | j ¢ v
of a gi\Ben ro@iecing of pire ¢hiloban armuel dnowd. Keneratly: bhtiruio mitedointes ai d
cgrrpound fsqjmme!r bA¢ deirineiglize@ Withesh M@b?ﬁb acir'{li s&ﬁ%saétséti@%@idabfmémh%rnat in
absence o RCLAi . er- osan
mat eri al s \’:;? h% %rg [?"r@gge?‘r%o%&%y.qge%g@tg é@itg:é. g%sg%’ }glcﬁ?ésc%%@?ﬂi G?%’g&é’as

crossl i nki AgETHY ¢R0 deresly oD birrealuent i Carcentiateibase. SHAbPRHDe.

Wat er - sol ulfescentispdiviam hydrowde allBe ghitekani foodedés wiashed avithrwater uetd the t hey

25 haveot helebped®pHtis teached.nore active in terns of odor control towards nost
of the mal odorous conpounds present and soluble in bodily fluid. Indeed

such wat er--sol ubl e chit osafncaiateri al s have the abili tébto absorb and/ or
el ectrostati calP§ POREERS Pl CRIIRNWERIRE- | ish PEIVEIRCE T RNdc SRIBWERt s | i ke
short chai reagwingdiate geharadbern yitivs, dicisd geoerallpvinsallilge uinawatezj gntalledlinehol

(ea,g].c, et hapRitibns 38 @hilbﬁﬁﬁ%ﬁﬁﬁéeﬁ%@ﬁk ssﬁ,i o€ in ﬁ@éﬁi@m@@ﬁ JankRsign Saljts,
nodi fi chy S .Cr - | : ener ) a wde
range ?% ! Wlé@%ﬁﬂ%@%ﬁp@ﬁé@lﬁéip (')séansrré)[' ri?é;l _s'd\r?[vl?El %/%&ag\%i @e 'Fl‘a%géﬁ%f
mol ecul ar’ 3@@%{!‘& gygplic. ili¢ ang einigagids, #ad aisorin dilyie saiBatal pHYBRAXCERL farypi cal | y
chi t osan nwxemplg, ssulforic Laoid. hier generalvibe aarBsumo bt @aidarequiieghto dimsgivag from 1
gvag
000 to 10 QAflodP0s Bbprkinely Btacniombes vahthe BRiifo BfcRhHS! Siky tid K3 #%r000 to 1
000 000. W@%‘l‘tj\iﬁ% g&@g&i‘ dBEA T ‘ﬁ'ﬁh&% is° PR &8 5&&"73.6 H‘{%ggéHn- plyBt hods
for determni nﬁ ID? iSj}ave_rage nol ecular ~— wei'ght of 'chit'dosan naterials
are kndfin tEOlPRRisd T8 ey dlpte Roidscorpven digss ko peutiy conditions, rendering a
. cationic nature to this biopolymer. This cationic nature is the basis of many of the
benefits of chitosan. Indeed, chitosan material can be considered as a linear
polyelectrolyte with a high charge density which can interact with negatively
charged surfaces, like proteins (e.g., by interfering with the proteinic wall
25 construction of microorganisms, thereby acting as an antimicrobial agent andfor
by reacting with the proteins present in bodily fluid, like menses, thereby acting
as a gelifying agent for such fluid) or like anionic absorbent gelling materials,
thereby further enhancing the cationic properties of the chitosan materials, or like
anionic salts, thereby reducing the salt poisoning effect and thus providing
30 outstanding absorption properties even in presence of electrolyte-containing
solutions like menses or lactational fluid.

Preferred chitosan materials for use herein have an average degree of
deacetylation (D.A.) of more than 75%, preferabty from 80% to about 100%, even
35 more preferably from 90% to 100% and most preferably from 95% to about
100%. The degree of deacetylation refers to the percentage of the amine groups
that are deacetylated. This characteristic is directly related to the hydrogen
bonding existing in this biopolymer, affecting its structure, solubility and uitimately

10



2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157 net hods include for exanple |ight
scattering, intrinsic viscosity and gel perneation chraoh@ciogeaddsd It is
general ly nost convenient to express the nolecular weight of a chitosan

material i ngheis@Pf its viscosity in a 1.0 weight percgatyRINseHs
solution at 25C wth a Brookfield visconeter. It is cormmon to 5 indirectly

nmeasure the viscosity of the chitosan material by nmeasuring the viscosity
of a corresponding chitosan salt, such as by using a 1.0 wei ght percent
acetic acid aqueous solution. Chitosan materials suitable for use in the
present invention will suitably have a viscosity in a 1.0 wei ght percent
aqueous sol g reagtivty. TheGiegred obAeagadlationnéan be deteroimad pyititrelion, ady&bout

80, 000 nPa- adsofRdNOOV- B, IR HndINMR &pectddicBpyp Ui t ably from about 30 nPa- s
(30 centipoise) to about 10,000 nPa- s (10,000 centi poise), even nore

suitably from a- s (b0 cent.ipoise) to about 1,000 nPa-_s (1,000
centi poi se) an%ﬁ%f%?ftéﬁngﬁ'ﬁwlbﬁ yppge the CL{?@@ Rf@ﬂ?rit'ﬁ%%@)'t%ﬁ%n-about
500 nPa-5 s Bpoucreasing foe sigpreel of depcelylationrdhe rdatioric pthadegiemdt chitosane

pr epar at i onmaferibhevilt indressen andittrts atk Santinkieebigl, iesl a8BbibRRRBbAHL BAd alss f or

use herein ha |@Ggidic pH, typically in the range of 3 to 6, nore
preferably @@@%’@95.5 and even nore preferably from4.5 to 5.5. Highly

preferred pHis around pH 5, which corresponds tothe skin pH By pH of
chi t osan nat er Saftable ghitopam materiaieite ushhgpeinoinclide dothhivaderasolgde wndon (1 20
gr am of1¢ hi wateamsoRibes ichitosdins 26l wd heteh0Q Fiatdthal Giili BeStdrsidRied\ad dk)

wh _ : RS i.oni c . f
measur e ywa@tgggsngrvmé?%.é Yttty agégg% ﬁh%ig?ﬁﬁgﬁa}é}%'f{?ﬂ?ﬁ grcg{bﬁ%%t er o

chitosan materi a ncr eas X antimc |
oroperti es. SEREoPRHN aberehY, GRS qLP | ERY PStcHRle] [ 149HePEFOTBY hi gh
aci dity is ersepliatgnimilequiarlykidispeesedt yrodghaut i thei svaiergtsiolutiopr dtreferred her ei n
EI oI use chi tgﬂﬁétaﬁz{;fmtt:@éﬁ@é %rM%hh?Eberbnﬂétggsél@Bﬁg.é{, aﬂ«-l&sis%t1 f0£5 gjam atglg?r eby

€1 verigg Alferdfy tge%P‘igﬁ‘érE%f Wﬁf‘c{%a@. StefiR8 r&?so@lﬂ in' 1800gama%;' N9
properties on one. side and skin conpat] bi |_?y“ Qn the other side. 3
Parti cul ar |‘<}at§D?&%‘§’P@%ﬁ?ﬂ%%‘a}?S%ﬁf§r g‘él%o'tfwy (@ geeneompewnddhisteden salts,
especi al | y uwlesstoesh hetsiretheh@mowi rof saidt somifhmdagaiibilised dbidetopreg eiatdres,

absorbi ng &psPCtanddng Gebsinsra b Aeehéd bRFeOpititee chitosan salt are _
avai l able imedi ately after exposure to bodily fluids. A variety of acids

can be used for formng, chitosan salts. Suitable acids for_ _use are sol uble
in wat e or paf‘[’;i%gwe’gbf%l e alglgalsble &F‘gos?f)‘ Daterials witihe reg @t 2t o form
t he amoni wubstantialodegres b seassintdngy ets erossliskingitendmtd yendse it chitesapause
hydr ol ysi s mtefibistag@rinsslitslear e present in anount sufficient to

Water-soluble chitosan materials as defined herein are preferred as they
25 bhave the benefit to be more active in terms of odor controi towards most of the
malodorous compounds present and soluble in bodily fluid. indeed such water-
soluble chitosan materials have the ability to absorb and/or electrostatically
interfere with water-soluble malodorous components like short chain acid (e.g.,

butyric acid) or low molecular weight alcohol (e.g., ethanol).
30 .
Chitosan materials (i.e., chitosan and -chitosan salts, modified chitosans
and cross-linked chitosans) may generally have a wide range of molecular
weights. Chitosan materials with a wide range of molecular weights are suitable
for use in the present invention, typically chitosan materials for use herein have a
35 molecular weight ranging from 1 000 to 10 000 000 grams per gram moles and
more preferably from 2 000 to 1 000 000. Molecular weight means weight
average molecular weight. Methods for determining the weight average molecular
weight of chitosan materials are known to those skilled in the art. Typical
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protonate the reactive sites of chitosan. 12 2 Cctober 2004 WO 01/80912
PCTI USO / 13157 Preferred acids can be represented by the? Dotamat 2004R- ( COOH) n
5 wherein n has a value of 1 or 2 or 3 and R represents a nono- or dival ent

organi ¢ radj§@spposed of carbon, hydrogen and opti onaldpusdi digast one of
oxygen, nitrogen and sulfur or sinmply Ris a hydroxyl group. Iére erred

acids are the nono- and di carboxylic acids conposed of carbon, hydrogen,
oxygen and nitrogen (also called herein after am no acids). Such acids are
hi ghly desired 10 herein as they are biologically acceptable for use
against 'or in proximty to the human body. Illustrative acids, in addition
to those prioethods| includat farnedamptel igbt scattering, oirtdrsd; d$dasity and dgelf or i ¢
aci d, acet igermeation NhasRatphRbiE] Reis 86M3rihys Mdst YdonGenia®t & okprREi |eaci d,
glycoll ¢ aShfheclydt WP GPL! hiBSaf matcf A ldimths Js&%tghg PG flo wedlithe! €
acid, malic_acid, ni otlnllc ac% o -@A/rro |€f§)é?(§-_-car oyl'i ¢ acida,”salycilic
15 acid, sREFHEAWEAS JOULQLEl AT Wi @ Broekiinig viscameter- lissemmendgi d,

gl ut am & adndirectly| measire tei discorityool theachidosany maleréal doy dneasukihgripedi acet i c
aci d, benzajigcosRy 8f a cORGNERARG dhitbsA 4k, saeh B By agind.a § 1ol welpRCHirtantaci d and
thi ogl ycol 'a%éﬂ&'a@id éﬁ%oug @bh%ﬁﬁ.n?ﬁ@s%ﬁ thtengd ﬁf%xft%tf&elé%?e@z 'ﬁgrﬂegéntcm tosan
with any of, t ?'Sewﬁ@ (sﬂbfre sui.table for use herern: a 657 of

chi tosan sdPYENUPBMIEBHIRPYINAYR 4 YiRFaginine A& weiphidrarernt agheous folutiastat i ni t ed
to, chitosab°Gydr eml ardulld, mita: tsoblanettipdised to mbdet 86000 osRa: spBOHPNAat €,

chi tosam tsudeahpmaé)emo@é\snmﬁfrsﬂn! aPoRs Bh PR ad @80 @éwub@igt@no sHyuero@oet ate a_ng
m xt ures of.. c 0 .0rgani ¢ aci
i ncl ude, bhﬁﬁé{é‘(aﬁwi@bﬁﬁgg@ 'oguebh@_ﬁ%s%ﬁlla#}gr n‘g{] reg,% drg}%"t gs‘%ﬁ °§§%‘?°3?%§

chi tosan | 4et2Rost 100 @Ean SoRA9) candipoies) ped aposteulaly drome H00.®RA" S
epoxysucci a0e centiioised fnabdut b0 atRa- (500 osalipaistilpat e, chitosan citrate,
chitosan salicylate, chitosan propionate, chitosan nitrilotriacetate,

hi t it ' L.t .chit
cobutyPat 6. obyGsar At AR b B RS Blcbardich o ARG Rleferfi 052"
suitabl e t&TE ‘fﬁdac'ﬁt’f‘???'bé'%ﬁ{e%%{? tfo"u'é‘?%ae’;?”'l’rhﬁ‘(%?@ G Ay YPIERilY| 'ﬂd‘hﬁg, for
exanpl e, baahge nb3 ¢mhi moempretaragizinifromad tal8.5 dddghviep morefprefesably fromokan salts
for use hergigs, aHighly pesterré® pAES abundH 51 WRieh icBtesonabitd &faskimpHNBRN am no
acid. Am n%@%“ @ﬁit@sraﬂ rggéeﬁgluilt % n’Fe%m Abrdin the pH of a 1% chitosan solution (1

20 gram of chitosan material dissolved in 100 grams of distilled water) measured by
pH-meter.

By using more acidic pH, the cationic character of chitosan materials will be

increased and thus their antimicrobial properties, absorbing ability and gelifying

25 ability. However too high acidity is detrimental to skin safety. Thus it is highly

" preferred herein to use chitosan materials with a pH in the range of 4.5 to 5.5,

thereby delivering the hest compromise between odor control and fluid handiing
properties on one side and skin compatibility on the other side.

30 Particularly suitable chitosan materials for use herein are chitosan salts,
especially water-soluble chitosan salts. The antimicrobial properties, absorbing
ability and gelifying abilities of the chitosan salt are available immediately after

- exposure to bodily fluids. A variety of acids can be used for forming chitosan
salts. Suitable acids for use are soluble in water or partially soluble in water, are

35 sufficiently acidic to form the ammonium salt of chitosan and yet not sufficiently
acidic to cause hydrolysis of chitosan, and are present in amount sufficient to
protonate the reactive sites of chitosan.
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35 both an acidic and ami no functional group. The use of amno acids is
highly preferred as those chitosan anmino salts have hi gh@rtobki 2004
conpatibility. Indeed nobst of the.am no acids are naturally present on the

skin. ChitogghRisdids of pyrrolidone carboxylic acid arep@ffiQchiNe
noi sturi zing agents and are non-irritating 13 2 Cctober 2004 WO 01/80912

PCT/ US01/ 13157 to skin. Am no acids for use herein include both |inear
and/ or cyclo am no acids. Exanples of am no acids for use herein include,
but are not limted to, alanine, 5 valine, |eucine, isoleucine,
prol i nephenyl al anine, triptofane, netionine, glycine, serine, cysteine,
tyrosi ne, asparfagfered agidgicanibeaepreseried by thecfodnulgl ut ani c acid, 1ysine,
arginine, istydine, hydroxyproline and the like. A particularly suitable
exanpl e of cyclo am no acid iﬁ_(‘gbg | idone carboxylic acid, whichis a
carboxylic acid of pyrrolidin-2-one as per followng forrmula: 10 CH
Reference is made to W98/ 07618, which describes in details processes for
15 the ptepar ahefeibm Ragch valwetdslaer 3 ar 8anddR epresents esmanoradredivaient
sui tabl e f osrgasie radical bomposadief camon; hidrisgen a0li sptivhaly ankaspdnki ¢fd
chitosans. QqeHi &iRbh ﬁﬁ&’%ﬁllfdrrﬂ?'s'ﬂﬂ;[)l. FERLS hi@ox oﬁ}f.rFerbfén%Beﬁc g4l C
conpounds hﬂa_.w nﬁ at gast tV\P fugc ona%ﬁﬁg ﬂu or gécj[nctlona I't1es capable
of reacting Wi TH %c? ":;g?némfsa‘l" © SPRROBTH PhEVORNt BEGRIPR RYPEP $NdExanpl es
of such actPifedeyr falpe calledt hawdn afiet amine adds). iSvich eatidsoarec bightyxgesiredaci d
(- COOH)10 anierein(ad\tidy, arebidlygitsiyyicceptable) fol luey RgainsK 8FTH BloxMhityStecCliesui t abl e
crossl i nki ng, BB&y.'u'lilFs‘tx‘r-Aﬁ\?e g&&é, i@%ﬁdip&‘i tttho é%‘ré\ﬁcﬂJsic,ngﬂfi dfiSude,
pol yam nes, _diols Esgc}lto S,. tﬂcar ox{g | c.acl ds Sapo ar, o>c%§| iﬁ?ﬂae] ds,
ami nocar box3/NP9 Sl e ARG, IMNSAEY aPElE ag] ih_]' ,Cebé@'%'%?' isaicHige 1 ke.
One way to #qid,rbnacie acidr glysolicnieidgirsigediacetict cid.hisacomia esidn lanticadicdn is to
m f( t he Crmsl@Kidngr_lzﬂig&iﬁid,\/\hrtbtirg@Iatk:m@p)dtmidﬁlge-ﬂfcﬁﬂﬂfyﬁ& Ia@,m,ca‘alwchre o
sol uti Aned Sk e : . .on Wit
nor e tﬁgjn;tvio 'Eoglgégive('I .b%‘gt{cg@(’ss,blguéé#é@g etdﬂr%g%é%g@égg{gi@fé&Oe4+,
Ti 4+, zr 4+ 9URHC GO Mafonic: apke PYEMS 6. siviienyldigeelic Beids Peazelntadcr obi al
proper ti es, efoxysucciniefasid; eatlipier adith thiodiagetic ugad aarst disglyeticngcidgémy
reacting tochitbsart aaitPfiBmed ftops the earlibre bn shitosBn GlilS ahy BKinkge keids are
suitable for use herein.
20
Examples of chitosan salts formed with an inorganic acid include, but are
not limited to, chitosan hydrochloride, chitosan hydrobromide, chitosan
phosphate, chitosan sulphonate, chitosan chlorosulphonate, chitosan
chloroacetate and mixtures thereof. Examples of chitosan salts formed with an
25 organic acid include, but are not limited to, chitosan formate, chitosan acetate,
chitosan lactate, chitosan glycolate, chitosan malonate, chitosan epoxysuccinate,
chitosan benzoate, chitosan adipate, chitosan citrate, chitosan salicylate,
chitosan propionate, chitosan nitrilotriacetate, chitosan itaconate, chitosan
hydroxyacetate, chitosan butyrate, chitosan isobutyrate, chitosan acrylate, and
30 mixtures thereof. It is also suitable to form a chitosan salt using a mixture of acids

including, for example, both inorganic and organic acids.

Highly preferred chitosan salts for use herein are those formed by the
reaction of chitosan with an amino acid. Amino acids are molecules containing
35 both an acidic and amino functional group. The use of amino acids is highly
preferred as those chitosan amino saits have higher skin compatibility. Indeed
most of the amino acids are naturally present on the skin. Chitosan salts of
pyrrolidone carboxylic acid are effective moisturizing agents and are non-irritating
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2 Cctober 2004 WO 01180912 PCT/ US01/ 13157 agent is available. In the
enbodi nent herein where crosslinking agents are used, a ZOtfohél Z004anount of
crosslinking agent is from0.001 to 30 wei ght percent based on the 5 total

dry wei ght L{,0san used to prepare the crosslinked-ch re
speci fical I‘?BTD?%%ZO. 02 to 20 wei ght percent, nore speci 1&?}%:1; ?/???-glr)n 0.05to

10 weight percent and nost preferably fromO0.1 to 5 wei ght percent.

Modi fied chitosans for use herein are any chitosan where the glucan chains
10 carry pendant groups. Exanples of such nodified chitosans include

car boxymet hyl chitosan, nethyl pyrrolidinone chitosan, glycol chitosan and
the |like. tskinyl pyrrolidone chitosan is for instance described in US 5
378 472, incorporated herein by reference. Water-sol ubl e glycol chitosan

and carboxyne i L.osan . .ar Qr. | e cribed | 7/ 07618,
i ncor por at ed 'h%qél'!&r_? %ﬁ UFS gf}gerrée'ﬁéréé'g’gér_t%p ghuprge%?yang Eoﬁ't%}rg[%ea | %’_‘g%
chitosans flofampies er?gl"’?? gﬁ‘i@? (RIS pinSBEUgR. out @5 Aok Initgd iy kAINShi t osan
deri vat iSvesvaline, tenicingl lisoldusirede draimepbemytalarine,v tiptofarse, mbtianime dglipgine,
contacting éia@ihb,h ejstemb! &ﬁ@élnéqﬂt 4dpaRAREd,” QBRIMING, SHpBARk foitle g%ig-ac%{f:hhm
wat er - sol u - va [ escribed. in EP- ichis
her ei n in?g&'ﬁrﬁ%r g{ R‘g& %dfntaer’ eﬁr?}ég&yéﬁ?ﬁip gb%'ac{ é’Fee;ﬁF ?'C_) PEF'EPSFiﬁaW%‘%\@eagents
sui tabl e f dPefe PoFYde8riIREY it PYFPigene camlbpkyisacidlaynighisia earbesvlicai n from
2 to 18 cardnichofyyoradidior2-ome es per fohmbieg fdrendmad 25 typically from2 to 10
carbon qf ons per nolecule. In addition the electrophilic organic reagents
contain groups, which are reactiHge—i—eCHcapable of formng a coval ent
bond wi t'h a nucl eophile. Typical /el ectrgphilic organic reagents include,

for exanple, ethylene oxide, praopylene oxide, butylene oxide, glycidol,
3-chloro- 1, 2-propanediol, nmethyl chlori ethyl chloride, isatoic

anhydri de, succinic 30 anhy@me, octe sugci ni_ c.g@nhydri de, acetic

anhydri de, gama-butyrol actone, b-\pnoppaifgl\:ﬁ}ﬁn%l, 3- propanesul t one,

acryl am de, glycidyltrinmethyl anmoni ‘Jm chloride, glycidyldinethyl

al kyl amoni um chl ori de such as lauryl,, sodium orosul fonate, dinethyl
sul fate, sodi um chl oroet hanesul fonate, nonochl oroacetic acid, alkyl phenyl

glycidyl ethers, glycidyl trinethoxysilanes, 35 1, 2-epoxy dodecane. One
preferred class of electrophilic organic reagent includes those

el ectrophilic RegRand kMFARNbWOBBIFH18WHieH deRRAbEPPIdRIsTrocHbsedtor | east
one acH% grtRé'Brep%rrﬁfoqul%LXh ghi%sgﬁlsgﬂsgroup and have from3 to 18, preferably

Other chitosan materials suitable for use herein include cross-linked
chitosans and modified chitosans.

20 Suitable crosslinking agents for use herein are organic compounds having at
least two functional groups or functionalities capable of reacting with active
groups located on the chitesan materials. Examples of such aciive groups
include, but are not limited to, carboxylic acid (-COOH), amino (-NHz), or hydroxyl
(-OH) groups. Examples of such suitable crosslinking agents include, but are not

25 limited to, diamines, polyamines, diols, polyols, dicarboxylic acids, polycarboxylic
acids, aminocarboxylic acids, aminopolycarboxylic acids, polyoxides and the like.
One way to introduce a crosslinking agent with the chitosan solution is to mix the
crosslinking agent with chitosan during preparation of the solution. Another
suitable crosslinking agent comprises a metal jon with more than two positive

30 charges, such as Ca®™, AP, Fe*, ce®, ce®, Ti*, Z**, and Cr*. Since the
cations on chitosan possess antimicrobial properties, it is preferred herein to not
use a crosslinking agent reacting to the cations, unless no alternative crosslinking
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from3 to 6 carbon atons per nolecule. Qther preferred electrophilic
organic 15 2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157 r ea@etobsr 20 ude
cis-electrophilic organic reagents and trans-el ectrophilic organic

reagent, Ww§Hefkosi:6! €ctrophilic organic reagents being e§(‘pﬁ¢;§ 4
preferred. The e1 ectrophilic organic reagent may react wt Og’?tl 7er t he

free amne or the wunderivatized hydroxyl groups of the chitosan. It is
known that the amne 5 functionality of the chitosan is generally regarded
as a stronger nucleophilic site than the hydroxyl groups. Consequently
weaker electrophiles will tend to react nore readily with the am ne groups
t han with tégenbischvaitgblegr oups of the chitosan. Preferably an effective
anount of electrophilic organic reagent is substituted 10 onto the

m ! . _ LS s o Cor Dval Lve.
s ey BRI B icd Dol 2300 O .
sui tabl e f o?MOYNdLfrEesslinkipgsigent @df”?,‘ﬁid{@%‘bfﬂ 30 wRight nascest basgtham B8 to 10

nol es of5 t hietal edrgoveighthiof icbitosagansed rtegqueparepthe owkslinkedghilomamore nononer
unit. The tgjedificam RomSObtbt 20 maiight NRlcerfEMBFe SPECifi S'rdh? a@tlbﬁd ngphilic
organic re | er nmol.e of glucosam ne
nonomner unia‘tgaaﬁltr{) a(g’edlﬁ;éﬁgkﬁt#sﬁﬁ:ﬁ]q%r%&%gﬁ ﬁgdbgﬁﬁé}g@%ﬁ%ﬂﬁ' be prepared which
contain other substituent groups, such as hydroxal kyl ether group (e.g.,
hydroxyet hyl oModiiiedramtgsarsipt use herirgareury) chitosarbwky thlghetahashasoups
(e.g., 1?]6” m@fmémianeogwugw)o) Ex@fibids @ 0uneh ( enciifieds USHoRdhs ggrewaé), ester
groups (e. S r nQ. grou e, - (.t ri et hyl amoni um
o ort dey - ZAAELANE ot imeifls ARCItpEnS thilorel, Bivenb Ritgen and' e

chl ori de) - Jkgy Medop rypsrlidens, shitepaguissier iipstars depsrtibedont U8 21FSt #6bhi | i ¢

or gani c r edgemporgteplipbereihedy oefarencalbsVatensalublgr oglysolineghitoban | mindoduced

prior to orcFpdgakUNchidsahhfe f&RRkaARe Wbédibbd o YVEgHOPO, indorsirdRai ¢ 25
reagent,rs Orhérﬁhrbgqg%?&c? mul t aneously by reaction of the chitosan salt with
the eleécirophil’Pc organi c reagent and the other derivatizing reagent.

Typi cal |y such coval ently bonded chitosan derivative m ght be obtainable by
a process whi cRarticoladdesitabiie nsidiffedochitbedngdios pee dierdin inchalet watkr-sdlublesan

(53, oy o shd oSl i SLsobtan] Sl puaf dsifu s
free am'qne %brao'ﬂ%@,w (:B‘itargﬁr?ﬁ gg‘hé@?'ﬁ@s ﬂ%ﬁe%%?_tmﬁﬁi Oég%?i éﬁg%enfse%%ht [ % t he
sl urry %hd Waisr-seluble piesey desvatias are fegeribediin M3 1, P32 avhich isthereinf ect i ve
t o pronot e in¢reperatest byt nieferemceof the el ectrophilic organic reagent onto the
chitosan to forma coval ently bonded
Suitable electrophilic organic reagents suitable for use for the preparation of -
chitosan derivatives contain from 2 to 18 carbon atoms or more per molecule and
25 typically from 2 to 10 carbon atoms per molecule. In addition the electrophilic
‘organic reagents contain groups, which are reactive, i.e. capable of forming a
covalent bond with a nucleophile. Typical electrophilic organic reagents include,
for example, ethylene oxide, propylene oxide, butylene oxide, glycidol, 3-chloro-
1,2-propanediol, methyl chloride, ethyl chioride, isatoic anhydride, succinic
30 anhydride, octenylsuccinic anhydride, acetic anhydride, gamma-butyrolactene, b-
propiolactone, 1,3-propanesultone, acrylamide, glycidyltrimethyl ammonium
chioride, glycidyldimethyl alkylammonium chloride such as lauryl, sodium
chiorosulfonate, dimethyl sulfate, sodium chloroethanesulfonate,
monochloroacetic acid, alkyl phenyl glycidyl ethers, glycidyl trimethoxysilanes,
35 1,2-epoxy dodecane. One preferred class of electrophilic organic reagent
includes those electrophilic organic reagents, which contain an epoxide group, at
least one acid group, preferably a diacid group and have from 3 to 18, preferably
from 3 to 6 carbon atoms per molecule. Other preferred electrophilic organic
15



35 chitosan derivative and the dissolution of the coval ently bonded
chitosan into the aqueous nedium The chitosan derivat i Z@stoban2d pr epar ed
in either salt form i.e., ionically bonded, or in the coval ently bonded

from Procegs@ssdgy the preparation of such chitosan depdMadoh YRS, are
described in depth in EP-A-737 692, 16 2 Cctober 2004 WO 01/80912

PCT/ US01/ 13157 i ncorporated herein by reference. Suitable chitosans are
comercially avail abl e from nunerous vendors. Exenplary of a commercially
avail abl e chitosan materials are those available 5 fromfor exanple the
Vanson Conpany. The preferred chitosan salt for use herein is chitosan
pyr r ol i donere@gensiydludeccig-giestiophilic erganisireagams and pyns-electiophilic cmabioxy| at e) ,

whi ch has aedgenteevithf cislerebyhind bRaNRS reageetst g %p%ral@r ¥rRtRfed, JpkUbi ity
of 1% (1 gr@a&trc? gl oy ,a re%g%%t dhayeale Wil bl bl ahide>of fgd, one

at nosphere) hus 10

cosI

chi t osoni uny 'B%r" %e&oH% roxy b%fWP%u% ?'é’ E%Fﬁ?@PCI”allef 9‘”8\’}"& Thébltaelﬁfa@ﬁ t he
name Ky& angn¢tionalitg of thenchitesastis eGeali regardatd aTppitonpeynudénphiictsitel es | i ke
?Ih S pos?bl te thhs and eptiroxylt groLps G&Eﬁéﬁhérﬁly@ﬂééi@@ect@hﬂ&é Il Rhdao rﬂaééturlet

ereof a m 0
200 gm 2, n@?teeﬁé(rsg @;’% h%%nég tt;é};[ ﬂ?&%md%rwfﬁ{?ﬁh%g t)ﬁe]c%'t%(’aa(r?]abl y from
4 gm2 to 50 gm2 Anionic absorbent g IPling. materials 20 Accordl ng to
the present i nVeeferably ameffeglive amesint ohgledtenphilic aigards smgentis substitpledent  an
ani oni mmbsam@ené cBiRbddnn® S&iieve fﬂe dé‘éirléﬁtprﬁpérhé@fdfrth@@hﬁ@sa@lsderwatlve

" super - sor r? %rt§¥v s%'Ub‘Fe 8hf %tﬁé}c %'d@k atlvbs sﬁ{t{a@g% herein
"Sr%1

absor bent H? rri nega
charged. T He e‘gé%“!‘??ﬂj‘ ‘&fa O'P?e ﬁyto @éT'P&P‘ ¥alieng
super absor tﬁﬂmtrqphwpemgams reagenhipeh mdie of glucosaroinal mgnaugrsurat. Fhenfeani c,

nanely sul phelat CsustBcn (M8)PAéshsT HR Dboles pdiméréaﬁbﬁmmr Qir'@é’n@rre‘égérﬂoxw
groups. 1d3r u%%fi‘tg ecﬂﬂtgédngﬁillmtﬂé 8P@§cc?sraﬁ1mé;ﬁ{o 8?'% %{oups_ Particularly

preferred anlonlc absorben eria use herein are
synt heti ¢ ani oni ¢ absor bent gel ling materials. Synthetic anionic absorbent
gel I i ng mat eri & edditien furtifes medifi dtbclaitqsaas:anrlm/pt@la’rexbmrhh:hgctmtaimdﬁrerand

fluid absorqibsmeneigtdupsanien A4 Hydey@kyl s BfRp &R et to the
absor pti on At L OLEHIF 2t SGoLELS Camdaiiit Hidh &Bu;?d" (8 gabéé}BQ%etHﬁ' ling
20 group), amide groups (e.g., succinyl groups), ester groups (e.g., acetate groups)
or amino groups (e.g., 3-(trimethylammonium chloride)-2-hydroxylpropyl or 3-
(dimethyloctadecylammonium chloride)-2-hydroxpropyl ether groups) in addition
to the electrophilic organic reagent groups. These other substituent groups may
be introduced prior to or subsequent to the reaction with the electrophilic organic
25 reagent, or introduced simultaneously by reaction of the chitosan salt with the
electrophilic organic reagent and the other derivatizing reagent.

Typically such covalently bonded chitosan derivative might be obtainable by

a process which includes the step of (a) dispersing a salt of chitosan (e.g., any

30 one of those described herein before) in an effective amount of an aqueous
caustic medium to form a neutralized chitosan containing free amine groups, (b)
introducing an electrophilic organic reagent in the slurry and (¢} maintaining the
slurry at a temperature and time effective to promote the substitution of the
electrophilic organic reagent onto the chitosan to form a covalently bonded

35 chitosan derivative and the dissolution of the covalently bonded chitosan into the
agueous medium. The chitosan derivatives can be prepared in either sait form,

i.e., ionically bonded, or in the covalently bonded from. Processes for the
preparation of such chitosan derivatives are described in depth in EP-A-737 692,
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materials |ike anionic polysaccharides when used in the sanme absorbent
article. 35 Generally the functional groups are attached Ootohes2(i0ght | y
cross-linked acrylic base polymer. For exanple the base polynmer may be a
pol yacryl a l'yvinyl alcohol, ethylene malefic an ol ymer,
pol yvi nyl etr“’hgr@mg%l yvinyl sul phonic 17 2 Cctober 2004 bt

PCT/ US01/ 13157 aci d, polyacrylic acid, polyvinylpyrrolidone and
ponvinyInDrphoIine. Copol yners of these nononers can al so be used.
Particul ar base polyners include cross- |inked polyacrylates, hydrolyzed
acrylonitrile grafted starch, starch polyacrylates and isobutylene nmaleic
anhydri de dmpw@t&dshe@ln&yohfmwn als formhydrogels on contact with water
(e.g., with urine, blood, and the like). One highly preferred type of
hydrogel - form BQitatsh Sa{:iae ddo%er%%‘ilféﬁklaﬁ!é P&ﬁegurﬂgro%gl ¥&ﬁ1og§

especially crylic acr mat er of this
type are tr%‘seé|¥ i %Hha GHURETSRHY A ”W“f Y F‘Pstﬁ%dg‘a(qr%‘@ ar‘%L@‘qSPq@rYQ!@?esuch as
wat er or bdim ffpmeaemplawﬁiebyaemqorrmads dhel preferredyctiiiosan saltdioogisks. These
preferred amghbiemtgﬁd moumherdaﬁbcscymé kalgsRane] LiitdseRii $ rrolrdone

subst anti a aYtFH I’1‘£§ § degréfeggf dé(ac(e'iy?é:ﬁnl 6%893' th%ﬁ water
neutralize are
pol ymer i saiosb! f?r(atgé%fn '%g b‘eé%nﬁ{’%gﬁmfgo rﬁbﬁ@ﬁ%?"@terlaﬁ 2§ﬁ@ I@"ﬁﬁ’!"érl al s,

t he pol yrreratmoemmeheat pPHoofedi5f rameh B5 visessityu batvesbn d@0eB0fortpai riihug
NONOMEM® MEhit6SHNirh S&riciGorfN bhmex@ate! is bnRBERIaIP favaildble RRJSF &fd AREmENt O
ot her typeq(ﬂ mBe g@*errop{rgllgrg]'édhgfcéﬁgybﬁﬁﬁ starch or cellulose. . Acrylic acid

grafted starch materia atter type. Thus, the preferred
absorbent gelling materials include hydrolyzed acrylonitrile grafted
starch, acryl i éypiaglyd thg afticed likeatispnsaplel stmorhdnitagticlesradrapisachifadande- based
copol yners rﬁél@r@%r@ﬁ‘ﬁbttﬂ\%tth@@%f bhanaef of frsAars ghi-2 10560 %rnﬂ'édpr%'l’erﬂﬂ c

absorb o r I 7 S grafted
star chelr&V\hgl?Jevefrlq?he ngbﬁ m%{g qg&il%?aq‘ﬂg%ﬁ?% ﬁ%%etﬁts o%%lt; ’E‘F qﬁéﬁr ed
absor bent’ Rj&Er3hiy rﬂ’ﬁt"egma Oﬁﬂih materials wll in general be slightly
cross-linked. 25 Crosslinki ng serves to render these preferred

hydr ogel - f or mi ng absor bent adEtieaha i wat er -i nsol ubl e, and

cross-linking also in part det erm nes t e gel vol une and extractabl e

pol yner, characéerl stics the hy drog{el s formed there from Suitable
cr oss- ¥Onki ng §%9¥E"§‘gatpe presgMolRMention: e ajficles fPMPKISE (Rfe anf @gsential

component an anionic absorbent gelling material (sometimes referred to as
"super-sorber").

By anionic absorbent gelling materials it is meant herein absorbent gelling
25 materials, which are predominantly negatively charged. These absorbent gelling
materials can be any material having superabsorbent properties in which the
functional groups are anionic, namely sulphonic groups, sulphaie groups,
phosphate groups or carboxyl groups. Preferably the functional groups are
carboxyl groups. Particularly preferred anionic absorbent gelling materials for use
30 herein are synthetic anionic absorbent gelling materials. Synthetic anionic
absorbent gelling materials are preferred herein as they deliver higher odor and
fluid absorption performance, this even under pressure, as compared to the
absorption performance associated with natural anionic absorbent gelling
materials like anionic polysaccharides when used in the same absorbent article.
35
Generally the functional groups are attached to a slightly cross-linked acrylic
base polymer. For example the base polymer may be a polyacrylamide, polyvinyl
alcohol, ethylene maleic anhydride copolymer, polyvinylether, polyvinyl sulphonic
17



exanple, (1) conpounds having at |east two pol yneri sabl e doubl e bonds; (2)
30 conpounds having at | east one pol yneri sabl e doubl e bdanOctaher 20041 east one
functional group reactive with the acid-containing nonomer material; (3)

conmpounds hayisghedd | €ast two functional groups reactivep(wnltjgal,tlﬂg,,
aci d-containing nononer materials; and (4) polyval ent nmetal conpounds

which can fromionic cross-linkages. Cross-linking agents of the foregoing

types are described in 35 greater detail in Masuda et al; U. S. Patent

4,076, 663; |ssued February 28, 1978. Preferred cross-linking agents are

the di- or polyesters of unsaturated nono-or polycarboxylic acids with

pol yol s, t hecithi privaopyligraci paiynvinvigysrotidener and pelyvigyimanphatise. Césppoemsl | y
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0.001 nol e isgbitylege B ?@”B@Fﬂ%@ﬁgﬂ Y"eRe preferred materials. Mre

preferafy, the cross-linking agent will conprise from about 0.01 nole
per]gent 5 0 3, IBukh nRAEGAS forAf hyidiegeliehbh cogtabBbiaT waleh (él.g.tedJitheriﬂbpbloéd,The
referre - ef i . I ch have a
IrOeI atively hi p{% 'ye glé![nE ‘?@F'Vﬁ* | B'lg!rjﬁy#§€Q@é§%‘gﬂﬁ{'lgg’e§8§rﬁb%e@% z@_ﬁ@or bent
articles; 'Pﬁﬁ%é'aﬁ% @?‘F‘ijl °6‘aﬁ°'¥€°'a%laﬁ‘?qe|°|3@ﬁ RRlyacerlier a4 Hydiogel-fogBingy ol une"
of sai d abskyesic maddrialsgf this tipeadre thaed, whichy rapooaronkest aéthi fhads {ie.,t er s of
the ?nmmb f}g IRfuidsy rHURRt &€ Widle bF MRd@DRAAL) Cithiibe 30kh Jitid aARSBERDY foafl | } ng
agent bu d?&% C f s ic e 0
gel ling ag?ry . Iﬁ ’ V%an%jefegl%g 3%? %&%ﬁ%ﬁﬁ%@%‘gﬁﬁg n?_’?ae"? %%f%’%g} ow) can
be determ n%&’StWauyoWﬁﬁeﬁ'@SS ublgs fygwosstlindggupartatly. peutralged. Jvdfoagh ed
absor bent detringgpuolpner i mbtetislst praparadeStopul pulyrheridable, @tsahanted, aicidsynt heti ¢
urine. Thi seatEMAg PhéHbridrs TR SUchi M8MrialB! thRNfdiANbrd eoMBbRdtTemiesmaent | e
Sti T g, { QnaBRla Tal8UESRd Ao aEL hBY cofBHLL L LM LayAl LaLeg- The
gel vol unme gr ms Of S npﬂeﬁ urine-per ra_n?o# a so?%gn&ﬁ%eg%i ng
mat eri al )’ i'89Y Eérgr %féﬂdcgﬂtatoé’l?rftmﬁ% e X%?’dﬂ?‘e\"?%%{qhoﬁ'? Pard cedpf-ng agent
i n the suspierglicoacidrgiaftdtk siaseh matdriaisharel digthisdlattet type. dhus,uilecbrbfened20 t he
fgr rreg h%’dré!&@_}befn@gé?@g hﬁ%fté\’ialé/mcwa@_r@ﬂrcﬂﬁ%dw&ﬂ_ ﬁﬂ@@ra_ﬂlgfi%té?&l%feﬁ!ﬁli%lcl |
absor ben L n . ] a vol ume
of from agagdlﬁ Eggﬁ‘%aca) S%'JCRT }r?&% E rteeé’ F’tgig éra%ﬂwgﬂf?érédﬁw&aébﬁogf) p@g%? _55 é'ﬁgrams,
of syntdfet i OMRIPFHoRS thgregl Eapedialyrysiered @nigsid Jbsgruent gelling materials are

the polyacrylates and acrylic acid grafted starch.

Whatever the nature of the polymer components of the preferred absorbent

geling materials, such materials will in general be slightly cross-linked.

25 Crosslinking serves to render these preferred hydrogel-forming absorbent
materials substantially water-insoluble, and cross-linking alsc in part determines

the gel volume and exiractable polymer characteristics of the hydrogels formed
there from. Suitable cross-finking agents are well known in the art and include, for
example, (1) compounds having at least two polymerisable double bonds; (2)

30 compounds having at least one polymerisable double bond and at least one
functional group reactive with the acid-containing monomer material;, (3)
compounds having at least two functional groups reactive with the acid-containing
monomer materials; and (4) polyvalent metal compounds which can from ionic
cross-linkages. Cross-linking agents of the foregoing types are described in

35 greater detail in Masuda et al; U.S. Patent 4,076,663; Issued February 28, 1978.
Preferred cross-linking agents are the di- or polyesters of unsaturated mono-or
polycarboxylic acids with polyols, the bisacrylamides and the di-or triallyl amines.
Especially preferred cross-linking agents are N,N'-methylenebisacrylamide,
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25 Another feature of the nost highly preferred absorbent gelling materials
relates to the level of extractable polyner material preés@eipbem2ddi d
materials. Extractable polyner |evels can be determ ned by contacting a

sanpl e of ‘%g{{@gﬁed absorbent gelling material with a syhthgliGsHrine
solution for the substantial period of tinme (e.g., at |least 16 %ours)

which is needed to reach 30 extraction equilibrium by then filtering the
formed hydrogel fromthe supernatant liquid, and finally by then

determ ning the polyner content of the filtrate. The particular procedure
used to determ ne extractable polynmer content of the preferred absorbent
gel | i ng agdrimethyld! epropareg diiacrylatesand ftoaityh amindr aneltcrogsalindingn agentdwilingl i n;
UbS- Eatfntgeﬁi*eféi!@, &&Hpridesﬁn%@usalbﬁfécdloﬁﬂ,rﬂ&§7per&§it5@u§ mide GFcent& e bent
absor ben a | Lad | . rben
articles ﬂﬁr g{'gzggre ﬁ hfg'se vr\%vl% 5% aﬁ)\fyg ‘@%?&ﬁ%*‘ﬁ?%ﬁ?ﬁ@f“’rQ%ri’grﬁﬁegﬁ‘i ntent in
synt het i ¢ (HACHED-04iMelE Prisest to3mo gent-pighegeing matejialsysed heraihan about
10% by Wei ght of the absorbent gelling material. 19 2 Gctober 2004 WO
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neutralized acid group-containing nononers, is referred to as the "degree
of 10 neutral i Get volone iG@Eynthetc alihg (saeaBtamol, ot ahi bedove) camsie determiped! | ng
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o Hi r r r i.onj.
mat or 4P RATRAEE il Bl 46 BeAF LR e Fhg sTRgianis ol
pr ef er abl’y atrsmvigootempesaivre yadergentls sy forgiiout dgheritsa that swedingi n
bef ore descquiiibdumris atigmaralThe geleblume (greend of symtheliti sdnetper geaarniafl es.
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- - |.d . S

having a | e&@‘sggrgé’z‘? Ee}'s{heaslqJ %ﬁﬁ#@#% rs’%‘%f {aastlfj oﬁit ghiﬁmgg’%ﬁ"&ﬁ %’tt&?q%(d?? edl es
and fI ®Bes thefermed Jydipaedipl teetrtalorolyge pEMae SUspERRiThe e d¥elrredbsor bent
20 gel | i ng absbdentpelfieg triabdrizds usefuldh $ius reveni@dwill have a gel volume of from

about 20 to 70 grams, more preferably from about 30 to 60 grams, of synthetic

urine per gram of absorbent gelling material.

25 Another feature of the most highly preferred absorbent gelling materials
relates to the level of extractable polymer material present in said materials.
Extractable polymer levels can be determined by contacting a sample of
preferred absorbent gelling material with a synthetic urine solution for the
substantial period of time (e.g., at least 16 hours) which is needed to reach

30 extraction equilibrium, by then filtering the formed hydrogel from the supematant
liquid, and finally by then determining the polymer content of the filtrate. The
particular procedure used to determine extractable polymer content of the
preferred absorbent gelling agent buffers herein is set forth in Brandt, Goldman
and Inglin; U.S. Patent 4,654,039; Issues March 31,1987, Reissue 32,649, The

35 absorbent gelling materials which are especially useful in the absorbent articles
herein are those which have an equilibrium extractable content in synthetic urine
of no more than about 17%, preferably no more than about 10% by weight of the
absorbent gelling material.
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The size of the absorbent gelling material particles may vary over a w de
range. For reason of industrial hygi ene, average parti cl20siobes2G04al | er
than about 30 mcrons are |less desirable. Particles having a snall est

di nensi on | Lhan 25 about 2nm may al so cause a feel ttiness
in the abs‘ﬁ%eﬁ{ article, which 1is undesirable froma c%%gﬁ%%rggtsthetlcs
standpoint. Furthernore, rate of fluid absorption can be affected by
particle size. Larger particles have very nmuch reduced rates of
absorption. Preferred for use herein are absorbent gelling material
particles substantially all of which have a particle size of from about 30
30 microns to about 2mm "Particle Size" as used herein means the weighted
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20 gelling matenal partlcies may also be used.

The size of the absorbent gelling material particles may vary over a wide

range. For reason of industrial hygiene, average particle sizes smaller than about

30 microns are less desirable. Particles having a smallest dimension larger than

25 about 2mm may also cause a feeling of grittiness in the absorbent article, which

is undesirable from a consumer aesthetics standpoint. Furthermore, rate of fluid

absorption can be affecied by particle size. Larger particles have very much

reduced rates of absorption. Preferred for use herein are absorbent gelling

material particles substantially all of which have a particle size of from about 30

30 microns to about 2mm. "Particle Size” as used herein means the weighted
average of the smallest dimension of the individual particles.

The amount of absorbent gelling material particles used in absorbent article
will typically range from 0.5 gm? to 500 gm™, preferably from 1 gm™ to 250 gm?,
35 more preferably from 7 gm™ to 150gm, and most preferably from 10 gm™ to 85

gm'z.

The present invention is based on the finding that the addition of anionic
20



20 the conbination of two materials results in inproved absorbency due to
the following facts: Both chitosan materials and the ahDober 2lgElor bent
gelling miterials are in salt formthat is the formin which they act as
fluid absornpgpisedhiere is a reduction of salt poisoning effgsdehfianks to the
capacity of the 25 cationic chitosan material to link anionic nolecules in
contact with bodily fluid (de-ionizing effect) Furthernore the use of

ani oni ¢ absorbent gelling materials, nanmely synthetic anionic absorbent
gelling materials as described herein (typically having a degree of
neutralization of from25%to 90% on top of 30 chitosan materials
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ani oni c Sabdgieseidhad kpseinibgioreat eri al are present in the absorbent article at
a weight ratio of chitosan naterial to absorbent gelling material of from
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ef fect but ohftesanmmeterial are ereseot ousalt &t (heive e highr peraerdage wilebdrgedr t her
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t he contzact Il LOhe Lt R It I its odor
cont ol perT ectdy M dipbsile of M AhE o b, B R W pred B D,
excess of CRMaYURG, splutigns ap%ﬁq% %ffar%?'eng%we%:qﬂme ehiheride byebgrial to
ani oni ¢ abssebent gelling material) is in favor of an increased odor 15
control -performance (as the contact of the m croorgani snms and nutrinents

t hler glof ‘li"' tnh CRNMISSAR WRARG 1862 boundsy §AF dkicBidt o, it REHARVEE that
get- %CO ! tﬁe combination of two materials results in improved absorbency due to the
following facts:

« Both chitosan materials and the anionic absorbent gelling materials are
in sait form that is the form in which they act as fluid ahsorbent

« There is a reduction of salt poisoning effect thanks to the capacity of the
25 cationic chitosan material to link anionic molecules in contact with bodily
fluid (de-ionizing effect)

« Furthermore the use of anionic absorbent gelling materials, namely
synthetic anionic absorbent gelling materials as described herein
(typically having a degree of neutralization of from 25% to 90%) on top of
30 chitosan materials (preferably chitosan salis), in an absorbent article,
exhibit high gel strength during fluid absorption. Indeed this combination
results in improved absorption capacity under load conditions, in reduced
rewetting and wetting through and hence improved comfort.

35 in a preferred embodiment according to the present invention chitosan
material and the anionic absorbent gelling material are present in the absorbent

article at a weight ratio of chitosan material to absorbent gelling material of from
21



effect. Indeed chitosan material have an extraordinarily high swellability,
the swelling time being in the range of approxi mately 2 @elobadi04whi ch
results in formation of barrier |ayers, thereby preventing | eakage
t hrough. HoygyEsmePon 20 subsequent discharge of fluid thesgshasikt ers
resul ting fromtﬁe rapid swelling of chitosan material have the
di sadvant age that they may prevent the chitosan naterial particles not yet
swol len fromcomng in touch with bodily fluid, these particles no |onger
functioning as swellable material or odor control material. 25 It is
typically within the weight ratio ranges nentioned above that the anionic
absor bent gHl1 ;g 18gpieferably froenbdtod 4, maoregtreferably frompht to 8 arfd mbst
chitosan rmeRraly et hoed 1421 dden it fromdirect contact with bodily
fluids, thereby resulting in optinmmodor control and optinmumfluid
handl i ng propetties. 30 | i anal ents The artjcles according to the
present inventi ﬁs%rr%tfcl?r%ﬂ pr ?Ifqtﬂg‘Pf%r?ﬁr itd withip thgseofationfanges thatat eri al
and t he Sabsentisuum  duelrformanaeat isr i abtainegdt | fonalboticomdent icontadl agmht dluidr
m xtures t hemeimg/absorbiivn prapbmias einddstd bperatihg AURidec Bl FRlgeal @xkesy of
conbi nat | Or?ni’éﬂ?@ra%%f)rbelﬁf'%[‘gﬁin Nm fetf'ﬁ eré Qo .to?!lﬁ%‘%uﬂ'%ﬂs :1"6&)5{ S
herei n. -These ag[erpts can ISJ cl assB 1€ ccording to { e type of
S

a y . .
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(e.g., saditlfeshydihnshitosan mpieralsels  inerepsed), pht alsoq NciRsser aximiarkings) |
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andt Lral ei g Sdlifhg timethensy ﬁﬂtr@gf BSof AYpAEmatedPbi $@Bnds| WhieRSesdlisainomaceous
earth, an e re
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20 subsequent discharge of fluid these barriers resulting from the rapid swelling of

chitosan material have the disadvantage that they may prevent the chitosan

material particles not yet swollen from coming in touch with bodily fluid, these

particles no longer functioning as swellable material or odor control material.

25 it is typically within the weight ratio ranges mentioned above that the anionic
absorbent gelling agent will enhance the cationic properties of the chitosan
material without hidden it from direct contact with bodily fluids, thereby resulting
in optimum odor control and optimum fluid handling properties.

30 , Qutional agents

The articles according to the present invention preferably further comprise
on top of chitosan material and the absorbent gelling material, optional
conventional agents or mixtures thereof.

35

For instance additional odor control agent or combinations thereof, known in
the art for this purpose may be used herein. These agents can typically be
classified according to the type of odor the agent is intended to combat. Odors
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and for exanple in EP-A- 348 978, EP-A- 510 619, WD 91/12029, WD 91111977,
WO 91112030, WO 81/01643 and WO 96/ 06589. Suitabl e odor ZOoibbed 208gent s al so
i nclude chel ating agents and may be 20 selected from am no carboxyl ates
such as forygypimeie ethyl enediamine tetracetate, as descgihggd; 4L, exanple
In US 4356190, am no phosphonates such as ethyl enedi am netetrakis

(met hyl ene- phosphonat es), polyfunctionally- substituted aromatic chel ating
agents as described in US 3 812 044 and m xtures thereof. Wthout
intending to be bound by theory it is believed that the benefit of 25 these
materials is in part due to their exceptional ability to rempve iron,
copper, cadnay bachemigalisclassilasasbeiogacdie, bagicoprasdaht in t he absorbed
fluids and their degradation products by the formation of chel ates.
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as those dEOEYTEEIEKH2 %& Ulilieedherein 4~ Us 3340875. 23 2 Oct ober 2004 WO
01/80912 PCT/ US01/ 13157 Maski ng agents such as perfunes nay al so be used as

ogor ct:)om% rol agehélse duer etontroll ygemts! foy usk Neeraint lyFlc@ﬂy Iimdi@dstiicamaiélste
apsor pen C I | RN or a
m xture t hg(ré' of é@tj{iu a eV | f%fcra‘(')%%gt% %%!ZE{)&[]@OBQQ%{O%;%I él?(%nggﬁe from5
to 500 gm AeGroradig 8t8$93‘8¥ SRk SNE FNESOPPEHFIPLAHENELLONES or abl y
f rom 20 ‘gmaridsosad0ag raitdc Eell, dawir beidt barig iacide adpicCiacidogath maleieracid, and t he
ani oni ¢ abssitstetl cemonsPayR zeslited, sieys, ifatomAcesROEAH Ginki yBlolidarimds or bent
)L S, Sl RN o SFUBRELS iSed s mond ey a0 o1
Sbsor bent' @giddor example in £PA- 348 978, EPTA 510 819, WG 9112020, WO 91/11977,

WO 91/12030, WO 81/01643 and WO 96/06589.

Suitable odor conirol agents also include chelating agents and may be
20 selected from amino carboxylates such as for example ethylenediamine-
tetracetate, as described for example in US 4356190, amino phosphonates such
as ethylenediaminetetrakis (methylene- phosphonates), polyfunctionally-
substituted aromatic chelating agents as described in US 3 812 044 and mixtures
thereof. Without intending to be bound by theory it is believed that the benefit of
25 these materials is in part due to their exceptional ability to remove iron, copper,
calcium, magnesium and manganese ions present in the absorbed fluids and
their degradation products by the formation of chelates. '

Another suitable odor control agent for use herein is an acidic pH buffer
30 system, such as citric acid and sodium bicarbonate, sodium phosphate and
sorbic acid buffer systems. Such acidic pH buffer system will contribute to the
benefits of the present invention by further enhancing and maintaining the
cationic properties of the chitosan materials herein, even upon aging of the bodily
fluid, i.e., upon prolonged wearing time of an article by the user.
35
Alternative odor control agents are ion exchange resins such as those
described in US 4 289 513 and US 3340875.
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15 Chitosan material and the anionic absorbent gelling material as
described herein and optional additional odor control &yécbba)20@de
preferably incorporated between two |ayers of cellulose tissue. Optionally
t he systemgyf8ponded between two cel lul ose tissue |guefiMikh, for
exanple, a hot nelt adhesive or any 20 suitable bonding system as
described in WO 94/ 01069. In one enbodi nent of the present invention
chitosan, the anionic absorbent gelling material and optional additional
odor control agent are incorporated in a |ayered structure in accordance
with the disclosure of WD 94/01069 or Italian 25 patent application nunber
TO 93A 001028. MaakigAgeoEIRRhdEsmriupes reay alge bedised tasision centsal lageatst i al |y
as descri bdgerein. WO 94/ 01069 with the exception that TO 93A 001028
conprises a nuch higher quantity of absorbent gelling material in the

I nternmedi ate | gyer i.ch is between the fibrous |ayers (120gm 2) that would
be i ncor por at eg-xP'ﬁam&hi)Pét?@?tm‘len shRsegls. a%qutﬁq{%myecq%wge ®8npri ses
in 30 pdrtiadditionahogor gastrolagant op@ixturadhereef alopllevet btfromt @Bigh2 tahi ch i s
31 xed \l/)vi fj h 600hgmeR)igreferablyBémrs & S?IIQn'ﬁb,Sﬁbrl@?]ﬁrbf@ﬁéI%r irf]rﬁtm Eﬁﬁ@m—ﬂlqb 3tzsﬁ |

escri be - &) ; -suc a e pol yet hyl ene
nelts and uesé}{%'ﬁggf%&ﬁgétbyﬁ?ﬁ]a;zgr@ﬁ?otggtaggr. Adhesive lines are

preferably al so placed on the edges of the lamnate to ensure that the
edges of the |ami nate stick and Ieyabsorbeet atlicieosan 35 material and
absorbeygt gelling material and optional additional odor control agent

present do not it l,am tLvely, p et hyl ene
boudor mmy be Ciapserdhahal i B8, SAbAe AR by mygfal Rl b1
PCT/ US01/ 13&@3793%6?@ inl P 2beaiBent Tligle &Y ammnab g aeihpda disiclossr én theaft. ATO

Fi ndl ey under exdmpla dayered2Ch@ldord of thegibserbehtaitiahei anatired withingha fibkérsr
conponent s dfagehberbentdgant ageously this nmethod step allows to avoid the
heat i ngsstep necessary when using pol yet hyl ene powder. 5 The chitosan
mat eri al” and anj oni c absor bent gell ] n% material may be . distributed

t oget her ‘or seggft%&%l mat%hﬁﬁ‘éﬁ'g%ﬁg'lc’?‘ oRPSOEREN Sietige Tedigdehas doegribeghe
entire absdeeintangr optivinal additionahbdbreewitrobagents)swe grralerably corpiratelde
topsheet  aRAkesn A6 1S of QEIIIGseAtisduURATPLIBARIYOtheSEMSBIM mbyayer sorfedt he core
or any m XtyuhGedPrid EAfRe Tl LSRR FXEHOY, W RACKIRENE Gl N9

mat eri al masy_ e dr st | . .
20 vitable bonding system, as described in WO 94/01069.

In one embodiment of the present invention chitosan, the anionic absorbent

gelling material and optional additional odor control agent are incorporated in a

layered structure in accordance with the disclosure of WO 94/01069 or ltalian

25 patent application number TO 93A 001028. TO 93A 001028 describes a layered

structure substantially as described in WO 94/01069 with the exception that TO

93A 001028 comprises a much higher quantity of absorbent gelling material in

the intermediate layer which is between the fibrous layers (120gm-2) that would

be incorporated in the present invention. The intermediate layer comprises in

30 particular a polyethylene powder as thermoplastic material, which is mixed with

the chitosan material and absorbent gelling material as described herein. The

mixture is then heated such that the polyethylene melts and glues the laminate

layers together. Adhesive lines are preferably also placed on the edges of the

~laminate to ensure that the edges of the laminate stick and any loose chitosan

35 material and absorbent gelling material and optional additional odor control agent
present do not fall out of the laminate.

Alternatively, the polyethylene powder may be replaced by a conventional
24



honbgeneously or non honpgeneously on the whole surface of the desired
| ayer or layers, or on one or several area of the surfd&®@cbhyerQldayers to
which it is positioned (e.g. central area and/or surrounding area |like the
- edges of a\kgxggwﬁf t he absorbent article) or m xtur esdl;&%sg%ﬂs,,ﬁ In a
preferred enbodi hent of the present invention optinmum odor control and
fluid handling performance are obtai ned when the chitosan material and
absorbent gelling material are in close physical proximty within said
absorbent article. C ose physical proximty as used herein enconpasses
particul ates, 20 granul ates, flakes, noodl es and extrudates containing the
chi t osan negles falinstaragethbss cavhinbrdidlly svaisyd o ABD IFindey'didritie nalfeose

e sp;g"e'?"?% 18} Yo SUROTIARRER PRYERS hdibh Sofihohtits! BgsmBRY At ©
et cal ot KoVBEgaiy i meliBh i ol o dhou it Aeaing Brepiagedbany. ¢

wi t hout beiWRETHYSIRG pRlvetiWeaapewgderr ti cul ates, 25 granul es, flakes, noodl es
and thesike). By 'close physical proximty' it is actually neant that the

chitosan mater irgh anﬁsén%g%ﬁag%at adiBhic! Qﬂe[d?ﬁérﬁr @lind"RateRald i Che contact
w th each och%}eg as .o sed to eLng hysically separated b folr exanple a
layer and tHiRIGPWER 1G0HPEI-Q-senarals hemadenacusi, NaR fameaenespSlyy, ovet

di r ect /i nt ithaitestire: absaibent Bliclaias i 14t depshonadwr ceveanal fgyere ot Hentogshratei n, t he
absorbent gaid/dmgacketiestiorlin abREsDPie onsbvapaldayaronf titd cagenitaryf meeaent may
0e 1 NCORPOTRbRAL heAiBYEIP natdlial 8hAMSEHEN GRIRRT MbfraRinEy e didfoiiggSPr ayed

in the formof Tor exa e chitosan- coptalnin oluti.on w.thin the
absor bent | J1PeqeBeoRE AT D8n RomROS RSN Soibe WP SHrERe (o (1F SFReSdPYAT he

chit osan neardeyeis, as oneens pheaveral aiea afnthet $isfagp Jayardayers dewhiely itnigt er i al

as wel |l as pusitioped 063 carfiel areNindidr Ag@UhdiNg \arée iy thielddijes bf ssiapearraft el y and

then m xed : her. 25 2 October 2004 WO 01/80912
PCT/ USQ 1&%%8%%8%?1%%%%&@2{#?%ﬁg%sor bent gelling material is

posi ti d such that at least a portion of the fluid discharge cones into
contact with s @ pisissiegdeembodiment aftheapresent inyrittioncoptinuire ifidob santretat er i al .
I'n particuland filibenamaing peforgaidel 8@ obRinediwhen thd ehidsaf av@ialiainthe

topsheet wharegst BewRl SR IBLEIRL Askacaosthil {ittih el a¥@¥pddiom the
topsheet thahce. %nc?sges% Sical 8%%?& agaaé?a %?efeﬁ-&icon%p%vé’é‘éz%spamcmates,

20 granulates, flakes, noodles and extrudates containing the chitosan material
together with the absorbent gelling material. Close physical proximity also
encompasses powder mixture of the two separate materials, wherein the two
materials are individually in the form of particulates, granules, flakes and like,
adjacent to one another (i.e., without being part of the same particulates,

25 granules, flakes, noodles and the like). By ‘close physical proximity’ it is actually

' meant that the chitosan material and the absorbent gelling material are in direct
contact with each other as opposed to being physically separated by for example
a layer and thus being present in different layers and thus not in direct/intimate
contact.

30 . -

The chitosan material as described herein, the absorbent gelling matenal

and optional odor control agent if present may be incorporated as a powder, a

granulate, a particulate or can be sprayed in the form of for example a chitosan-

containing solution within the absorbent article. When used in a granulate or

35 particulate form the chitosan material as described herein and the absorbent
gelling material as well as an optional odor control agent may be granulated
separately and then mixed together or granulated together.
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t he backsheet. Preferably the absorbent gelling material is |located in the
core and the chitosan material is |located in the core BOchbet2i®d away
fromthe topsheet than the absorbent gelling material. For exarrpl e when a
| ami nat e ofydWhseefsl Prous layers is used as the absorbent, 9%| t osan
material is typically |ocated 10 (for exanple sprayed) on e rous | ayer
directed towards the backsheet (both sides of the |ayer are swtable

al though the inner side is preferred to ensure close physical proximty of
the chitosan material to the absorbent gelling material present between
the two fibrous |layers) and the absorbent gelling material is |ocated

bet ween the twn bagembodimertichd absanbdre gelling mateitsl o pesitidrieticsued that dthe 15

[ opsheet andadthe RARIbf i, Alia" Astbfyd 261F88SAH0) T;or;'fg'étswfﬁf( S6H Lbrbéht

illustrated in teria

absor bent g%qnlnlgn@a%é'?g befare "}fa?tl'ﬁoé?ré@aﬁ?r it '”HPW'WF B ﬂ?@t‘ﬁ‘?rﬁ 9elipgr se
gradi ent conglenariaidaated tomaudshtheepshiebt whmas tied cliifosaa ipsxterixd i located- Thi s

R on Q'fﬁ“ﬁ& Q’Va‘ﬂ*’ﬁm S‘“Eé fiafhe ARAEH eRbirdbid, &8, Wwddds 0N A
call ed z-di B@%@FB%‘&’I ot oF % thﬁk‘?&ﬁ@’ bgnt ﬁ%’ %H@Wﬁ'aﬁ ilfatedin theeCURi t osan

mat eri al s iangr ﬂmssbltcﬁaaomrtaltmat us flacatecbfin tthe @los drivefinttheoaway daimghet he
topsheet t Qopdteet wamﬁ@ aB§orBE'ﬁt ARG rnhﬁ?ﬁalc%leexgﬁg»lé)%hgﬁ SRAFhAR dfigoge! I ng

absor bent %t eria es _so .as | ent concentratlon t hr ough

the thick é%”%ﬁy?fﬁés i ?%mabémb@"t GPTE; PSR alerinl i bPEBILACHED  he
absor betx Aforgxbiripiysprayed)i el thedibcowsalaysr diracied toevasds thedmokéhddbébatbsor bent

core faci ngyddicor thoRyaPSHe émbi&%a@&% fifertdifs RRPOEREAT0 GRRe LRGLNT t he

Dacksheet . uSRah HrvTb 3 i Bent AU G, Rel b Sher el A0S0 o1
wi t hout anwremagmem theg bwa fibrauswiayers hgnd dberabsarbent Ghling dtesatnis mat er i al
flue to . Ls o8 1&%& BHeﬂaGeé?f @r%fgm e?%g?h@ |atRingf @al fg.é Maoarraaaélts *."?ZIE[ .
diO\évgosZ "eei%%ﬁfn (St"&‘? fre #@’é@é@%?‘&‘? hagisgeé)ie 'ﬁ? %gﬁzﬂt'of‘rﬁéﬁ‘ﬂ%ﬁg Mnel ude
t hose descrfiigere AsAlsol thitesan 3patedal2p@ticled aand? @4 abedroantsgatiny R&Terd$01/ 13157
Absor bent éé.cwgw{l he .ﬁ&rwﬁteer rﬁse%%rsbngl%méne r&on&é]ﬁraﬁ@ﬁ %#&%ﬁﬁ than
:jlnglt lrjldgut Ihgﬁ ? rofptﬂgf%:}snﬁcr t%tB%'et I%E%s can 83 ac |eved %y dlspt}gmg (L:jhr%san
matenal particles so as to form a gradient concentration through the thickness of
20 the absorbent core, a so called Z-directional gradient, wherein the concentration
of the chitosan materials increases from the surface of the absorbent core facing
the topsheet to the surface of the absorbent core and by disposing the gelling
absorbent material particles so as to form a gradient concentration through the
thickness of the absorbent core, wherein the concentration of the absorbent
25 gelling materials decreases from the surface of the absorbent core facing the
topsheet to the surface of the absorbent core facing the backsheet. Such
executions are particularly beneficial for optimum odor control and optimum fluid
handling, i.e., optimum absorption and retention without any leakage through or
rewetting occurrence. The chitosan material due to its gelifying properties forms a
30 so-called impermeable layer towards the backsheet thereby preventing any
leakage through.

Suitable disposable absorbent articles according to the present invention

include those described as follows:
35
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5 wth a secondary optional fluid distribution layer; (b) a fluid storage

| ayer; (c) an optional fibrous ("dusting") |ayer under|%Dagpbeh20®t or age

| ayer; and (d) other optional conponents. According to the present

i nvention t bent may have any thickness dependi nd use
envisionedﬁwﬁfg aﬁérinary/Secondary Fluid D stribution [E§x§%0 liEgsﬁptional
conmponent of the absorbent "according to the present invention is a
primary fluid distribution |ayer and a secondary fluid distribution |ayer.
The primary distribution |ayer typically underlies the topsheet and is in
fluid 15 comruni cation therewith. The topsheet transfers the acquired fluid
to this primary distribution | ayefAbdasbenticofarate distribution to the
storage layer. This transfer of fluid through the primary distribution

| ayer occurs n and
o )ét ooTeene. ogis cgllleﬂgn{onthEZﬁ %@t?@éﬂﬁ% Qé'ta&)g&l%g?t AP B?iuﬁg?hé ?@%@%ﬁgr oferred
secondary dFUPPPNSHS: cfﬁ Iaay‘?-,‘ﬁ'of‘?t PVHE? Wi st 'i't?‘ﬁ@“t'ﬁ%e’p?rﬁf%é?@y Jegeth

di stri bl i owith aysacondaryioptipnal ffluid dlstrtbnmm layat;i(bha tiuisk goragk. layére (¢)anpose of
this seconggionan rrstdwsbenausmg'f)awgér uBdélyiricP Ak |slbr§§éll!é)fe? tahul @) fdtﬁéF t he
primary di S{JE;SI e?%er c@&'ﬂ ytgqﬁé glresbﬂttlﬁ\?ec?#hgtﬁhé gbé

storage | a L he Gnox y|n s orage

| ayer to bea'?yutf‘f ”ﬁ?q ‘(F?‘?pgéemg'ﬁ’?é ¢ epd H%P@Y'?'PB@H ion | ayers can be conpri sed

of any material typical for such di strlbutlon layers. In 25 particul ar

fibrousig ayers mai nt ai n 4 pgmasisd Rt IHE DS AR onheksr even when wet are
useful as distri but ion layers. b Fluid Storage Layer 30 Positioned in fluid
comuni cati on h, and tX i cal | der | the primary. or secondary

di stribution I s°pt"P%a a (?maw t%{I %l nt Tﬁécqfﬂ'ﬂgdt%t‘tﬂ?a@f@sﬁ%/er

typi cal |y ciowgntiopeis a pemary ﬂu@aﬁlsmum myeaadﬂca seqoydaguilid abistobldent
gel l'ing malb?éri The phimady afeibatioy | mbicawfuﬁa&msnmé%gs%ét Ay BAAMLRAL T on
o182 dinmRER S herelin thd RBLFodnsRS e Mol ARNTE It gnmwryoch are

convention ructur €es as na dified

or synt het i ¥sfiPuigrslaygrfpr vitimels 1"9‘"*’%‘& fq 1o S&ﬂra%wy%a nis; teanster) of fuids
fibers, in thraghothen pimdry uidtritition dayeri sxussnothody in fheé thickoéesdH) dut 201@4 WO

01780912 PCFioASHE kA arpr ety dirsttisheof ﬂhésab@,o%nf bRAUE. TRERRY! Gtiohal t he
cont ext of ﬁﬁn'pﬁ‘@f&%e@agéﬁoﬂﬁal@nqjlstmlto}‘ Eéﬁ?r Erplcally underties the primary
20 distribution layer and is in fluid communication therewith. The purpose of this
secondary distribution layer is to readily acquire fluid from the primary distribution
layer and transfer it rapidly to the underlying storage layer. This helps the fluid
capacity of the underilying storage layer to be fully utilized. The fluid distribution
layers can be comprised of any material typical for such distribution layers. In
25 particular fibrous layers maintain the capillaries between fibers even when wet
are useful as distribution layers.

b Eluid Storage | ayer

30 Positioned in fluid communication with, and typically underlying the primary
or secondary distribution layers, is a fluid storage layer. The fluid storage layer
typically comprises the chitosan material andfor any usual absorbent gelling
material. It preferably comprises such materials in combination with suitable
carriers.

35

Suitable carriers include materials, which are conventionally utilized in
absorbent structures such as natural, modified or synthetic fibers, particularly
modified or non-modified cellulose fibers, in the form of fluff and/or tissues. Most
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An enbodi nent of the absorbent structure nade according to the present 5
i nvention may conprise nmultiple layers conprises a doubl£Ottaber2tidssue
| am nate typically forned by folding the tissue onto itself. These |ayers

can be | oi Rggolserzeach other for exanple by adhesive or RpRehasy cal
i nterlocking or by hydrogen bridge bands. Chitosan materials and/or

absorbent gelling materials and/or other optional materials can be
conpri sed between the layers. 10 Modified cellul ose fibers such as the
stiffened cellulose fibers can also be used. Synthetic fibers can al so be
used and include those nade of cellulose acetate, polyvinyl fluoride,
pol yvi nyl i dEReITeH| Aeitissue £ tigsue danisaien imdhencpaiext of panitary napking endt e,
non- sol ubl epamdt Knersiyl  al cohol , pol yet hyl ene, pol ypropyl ene, 15 pol yan des
(such as nylon), polyesters, biconponent fibers, triconponent fibers,

er surf

m xtures thereqf and | i Prefer C r

hydrophi lic orR reéantﬁrgg?te@‘ktﬁg ?P?OFR‘?&?B{S#W ma%@cg?rg;%é ﬁ'ﬁy@?s‘?ﬁn al so
i ncl ude & i IiMg@ntinpmeay eampriseyvHitiplgdayrss cpmprisesi adonble dayes tissye laminate

Ver mi cul i t dypiedlly. forrhed ibyrfolding thedisisde loateeitdalfo Thedd ldyierd lBen dbi jbivedrio

mat er Bﬁ:o Ze%%éw’é’@ e eyhhh%&at thebnitafirtle iR %Qb%/ %Fro
ocal 1y holgeits GhifoRap rtenais Fudbr B asrty !l'aséﬂ@tewﬂ%ﬂﬂ 05 ek r a
di r ect i ons QRtigngimaterls gamba spowEsest bQ*Wée%ﬂtﬂlag@SI ayer. Non- honbgeneous

distribugion can also refer to | am nates of carriers enclosing chi tosan

material s _and/ gq g %@eﬁ@l%e apLd 'Q.th gém@ﬁét@fbhéa %emééel ﬁﬂyérg h 448 b
tha

Pusi
the absor biREdcSYRINSHE BbAR e aRIoF used SAdErlids (00t Mae: o GeliPpous |

| ayer adj acwatate.opolyvayh Jpireie, | Bolirddidens wglorfde @rcmha‘gdsudy@s Ortliank

under | yi ng goyjvirgb sickiyer nmsbmplecpblwnylefaﬁblﬁcﬁd ﬁo@eﬂ@l@e ow;tpra;gﬂend ayer
atori oF iNeSfiehth SIgIR). ShEAS. bith F@%actuﬂ”b Sﬂdh )EB B o e
et i Miess ekt S 468 ﬁ'ﬁe éefﬁr?g"v Srgees Al EORIICAT 48 i n 1 he

form of rradfe@t%i tolher biydseptai®s. Jhetsterage jdyer ean elﬁ@emqtuaﬁ fillor maierials,fsiughf i br ous

"dusting" layrerliteedidtonticebes emeh, wihiculitdoue), @5 improve ligult sétemn. | ayer
provi des sone additional fI ui d- handl i ng capabi lities such as rapid w cking

PCT/ USED) 13157 dhaIReRspatarias elfighALTIEe NG TRUgILAT JEPHeEd ¢
non-homogeneously m a carrier, the storage layer can nevertheless be locally
homogenous, i.e. have a distribution gradient in one or several directions within
the dimensions of the storage layer. Non-homogeneous distribution can aiso refer
to laminates of carriers enclosing chitosan materials and/or absorbent gelling

25 materials partially or fully. '

¢ Onional Ei ("Dusting"} | ayer

An optional component for inclusion in the absorbent core according to the
30 present invention is a fibrous layer adjacent to, and typically underlying the
storage layer. This underlying fibrous layer is typically referred to as a "dusting”
layer since it provides a substrate on which to deposit absorbent gelling material
in the storage layer during manufacture of the absorbent core. Indeed, in those
instances where the absorbent gelling material is in the form of macro structures
35 such as fibers, sheets or strips, this fibrous "dusting" layer need not be included.
However, this "dusting” layer provides some additional fluid-handling capabilities

such as rapid wicking of fluid along the length of the pad.
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The absorbent core according to the present invention can include other
opti onal conponents normally present in absorbent webs. FOctobacifide, a 5
reinforcing scrimcan be positioned within the respective |ayers, or

between th ctive | ayers, of the absorbent core. rcing
scrinms shoﬂ‘m gse@%f such configuration as to not formi nter%g‘(h:irﬂryl0 barriers

to fluid transfer. Gven the structural integrity that usually occurs as a
result of thermal bonding, reinforcing scrins are usually not required for
thermal | y bonded absorbent structures. 10 The topsheet According to the
present invention the absorbent artrcle conprrses as an essential
conponent a topsheetd Otfes Ontipri € A j¢ glpsombeit s or a 15
multiplicity of Iayers In a preferred enbodrnent t he topsheet conprises a

Luon 1ayer ApebBiRA gsﬁe e HAE T RS g, rr.r\ee%?oafctah*rﬁgha ptegt and a

second | ayer I"'ayer and

t he absor be?R“og‘@'t COBPRPENE opX ﬂ@s‘?'ﬁp@héeﬁ rhent; WRks: O&n%meaeach
| ayer iridi wiethiercing sveigdsan be ipesitionerpivithintthe sesniecieslayag, oabetwesm-ther i t at i ng

to L he \t/\/ea{réépéctﬁéllﬁyerétofalthéoat%@l’béﬂ@\éére @@ﬁtreﬁmf&hmgaé;drﬁre Sduich bal dfowi ng i t
o be stre C Be

i nvention t%&ﬁ?c(gfn@g@r%ﬁor? tﬁ% ?%rﬁ] ﬁ"’%&%’ gﬁﬁ%?% ‘i’c% fitha t?ar{ Eef? g %a(l}ar | abl e
for this p %E’éa dﬁ@gHWo%ﬁt bghafiy ecelyre ass*hfﬁ?”ﬁé’ \N@ﬁf@!@ Bagding, "ﬁlﬂfp"ﬁkWen

fabri cs andsdimsage usnally ot eégined doreénbrothllybotded abdmebenteradurdsnventi on  at
| east ofge of the layers, preferably the upper |ayer, of the topsheet

conprises a hydrophobic, liquid pé@%%ﬁpert ured polyneric film
Preferably, the upper layer is pr a filmmaterial having
apertures, which are provided to facilitate liquid transport fromthe
wear er - f aci ng #wucérding toother preseritdnadrdion Hbatab36rbent adicler com@isds apent ured -
pol yrrerl c téﬁ%éh@tcofdﬁbh@ﬁtra ]gt%heal PRS @SpshBet! MBy @EMpriss adindhe IRPeFRt . | f
presen Wi r r

bper turiz oy ey dPiRier R i £ rérf?%%sﬁﬁénﬂné‘?@e“@é?@eﬂgﬁﬂ% L
backsheet’ d?Y%WNC{? pPudenthe yseefacing siitasce 0y kpghestPrdoheesanddaysl  t he
absor bent dglsoctalled fecamdant topsheet) tbethhrm ttima tfirstolayar tant hirea bissurbentt

product sughicifepdbder pants, pants, pyjamas and undergarments. The
backsheet is 29 2 Cctober 2004 '

20 The topsheet as a whole and hence each layer individually needs to be
compliant, soft feeling, and non-irritating to the wearer's skin. it also can have
elastic characteristics allowing it to be stretched in one or two directions.
According to the present invention the topsheet may be formed from any of the
materials available for this purpose and known in the art, such as woven and

25 non-woven fabrics and films. In a preferred embodiment of the present invention
at least one of the layers, preferably the upper layer, of the topsheet comprises a
hydrophobic, liquid permeable apertured polymeric film. Preferably, the upper
layer is provided by a film material having apertures, which are provided to
facilitate liquid transport from the wearer-facing surface towards the absorbent

30 structure. Such apertured- polymeric topsheet further participates to the odor
control benefit. If present the lower layer preferably comprises a non-woven layer,
an apertured formed film or an air laid tissue.

The backsheet
35
The backsheet primarily prevents the exirudes absorbed and contained in
the absorbent structure from wetting articles that contact the absorbent product
such as underpants, pants, pyjamas and undergarments. The backsheet is
29



WO 01/80912 PCT/ US01/ 13157 preferably inpervious to liquids (e.g. nenses
and/or urine) and is preferably manufactured from a thizOpioast 2604fi | m
al t hough other flexible liquid inpervious naterials can also be used. As

used herei Ry bfpgoherm "flexible" refers to materials that RpBigePl i ant
and will readily conformto the general shape and contours of 5 the human

body. The backsheet al so can have elastic characteristics allowing it to
stretch in one or two directions. In a preferred enbodi nent the backsheet
conprises a first layer, which provides the garnent-facing surface of the
backsheet and a second | ayer (also called secondary .backsheet) between the
first | ayerprefigtlhémptryioubetat liquidaée.or slenses ant®r Turmed sarids Ise ptefergbliycal | y
ext ends acrmasufbdtéredhfodier #fthihNAadiestirDeithosdh BeH MexibRNRWi@ mpEhRd i nto
and f orm Papebis Qb Ao 81 4D ARLATERI She ferlr HBRibie® s 14 ABRIDG

el enents or ngs. ,_Ihe a& S &g't q%g? COH‘EI’I Se a woven Or NnONWOVEN
material %quoe‘ ipptRnd willdRadily GaniRTFbio) tas eperd phapsorngePRieYHAfene or
pol ypr ofy| dhe humandmdyo3he backsheet dlsb sap lhee siastic fchbractariatiesdalivavingiten

hrmt erial .tl?p@‘t@t@biny?né ke thragdﬁﬁdtﬂguhs.llﬁ a Préfehye dmtcitfent the Badrskadt! ¥ (2.0
aving a 0. : mm ( 2.
ml). 20 E%é’ %fe? ééaf[ﬁ‘é?%?eﬁ‘gﬁ%% |pg‘x};‘gdaﬁ§;1“(r?grﬁ%’f‘a“cb{‘%fragfc’i‘abgg%pg’fxotﬁé

Cor por at i orP3GKSNEE! GBF rth §PONdORYE! (dsrerlischeecandaryhackehpe) Betwest thad by

Et hyl Cor pdirsitiayen and thesghsosberdistrietutaicoref Terre Haute, |ndiana, under the
desi gngpi on XP-39385. The backsheet is preferably enbossed and/or nmatt

finished to preyi | ] E . acksheet
can por it vapors g enER Bafefl Sagme ddEARBTHR Ghine abbEn ghltgyd
br eat habl e @#hF3% e¥tend| injer a0% 40T h Paexeh aaal ¥ the qiefeprdstide leRpotigh t he

backsheet . wibpping etlemdrdbbewingsksheet s conpri sing several layers, e.g. film

pl us non-woven structures, can be used. Breathable may be preferred herein
2asoci Aed i t A FabiBnott oo oniRe 2 olalthrdtoR P el didrcHims o
di sposabl ‘e SUERsH} mﬁ%ﬁﬁﬂafé@%afveowhweae b?reBPWEIﬂpé'eﬁﬁclE’éh%?p%'fﬁ an
apertured pedtgnasisoch BB lanfiltmeqsitet nofwovehumatedal. Prefediy, the baeksbdelriscont r ol
per f or mance gdlydthfiedd filn® lypfoall{PHaving @thicRhedsasFtfroRP alBiR ROPZ nine QOIS THhiRN 1 S
measur ed b¥o‘:386ut@f@§ﬂ|nﬁ1 (a;_,rb Hi’i).v' tro sniff test. In vitro
20 |
Exemplary polyethylene films are manufactured by Clopay Corporation of
Cincinnati, Ohio, under the designation P18-0401 and by Ethyl Corporation,
Visqueen Division, of Terre Haute, Indiana, under the designation XP-39385. The
backsheet is preferably embossed and/or matt finished to provide a more cloth
25 like appearance. Further, the backsheet can permit vapors to escape from the
absorbent structure, i.e. be breathable, while still preventing extrudates from
passing through the backsheet. Also breathable backsheets comprising several
layers, e.g. film plus non-woven structures, can be used. Breathable may be
preferred herein as they contribute to further improve the odor control benefit
30 associated with the present invention. Even more preferred herein the disposable
absorbent articles have both a breathable backsheet and an apertured polymeric
film topsheet for further increasing the odor control performance of the articles.

Odor control test
35
The odor reduction is measured by for example an in vitro sniff test. In vitro
sniff test consists in analyzing by expert graders the odor associated with articles
comprising the ingredients to be tested (including references articles) when
30



sniff test consists in analyzing by expert graders the odor associated with
articles conprising the ingredients to be tested (i ncl WDnpbee2@ences
articles) when 30 2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157 contacted with

an odorous waRPeReNt S-contai ning sol ution. The expert grpdph&1EXBF €ss their
j udgment about (un)pl easantness of the odor using a (un)pleasantness

scale, typically from-10 (highest |evel of 5 unpleasantness) to 5 (nost
pl easant). Wth this procedure, each grader conpares MJ (Unpl easant ness)
in the test session. The relative MJ odor values fromdifferent products
are assigned nunbers. For exanple, in a test session, a sanple that is
per cei ved tePriRCtedwvil aapderquspmpongnistdentaining sglsligned twice as large a
nunber. One that is perceived to be one-tenth as strong as another is 10
assigned a nu x ; | rois
used to desd gﬁ%‘&%ﬁ%ﬁ%ﬁ%‘gﬁ%%@gqgﬁ?vé&aﬁﬁﬁ? (Ltrll Ekéi%ﬁg%%néé@? ned' in
ratio propdiFi OA"Po%t FOPERSHNNRSSp PEAIR AYRIGRLY HAR i) Eighest [ f the
odor. Suft prirpleagaptness)iter Kfﬁoﬁo@&sgfm-f Withesthis peengdotesdeash wgrader an

i n-house  Ilépnopipes MU dompeasantrizsepinttie tist gessidr tTherelabis MLEHEI NS
essential ‘mpRdRTAUR (BBIAE LR Lelinf AmBERSES SOMIE D BEPLASI, gdor

reducti on when c arrng .chjrosan .(e.qQ. itosoni um’ [ one

car boxyl at esa(nmg)?g r'e P Cet'%?éjle{‘?h%? IF% ﬁgaﬁﬂm“a@o@%?ﬁ” ASPIGAGY HuICe 3Sal
(e.g., croslage akeenbesdPnenthal is nersaivedeto)ye 986990 asastringads andthemisDow
lCherr} Ca‘!c(B) assignedia n[ﬂmbézesree-geﬁrgf aﬁii@glgé,%té.&k@écﬁh@lé%e@éipﬁ,%r@% ST o]E ot al
evel of a t nt n I.QR: ai.negd. for

this m xt u(r:&eés\};@at%i er ! éﬁgﬁ'%@é 5@%’83@@% e ’2@?1‘?%1%5%% ag'g'gﬁ?%nho i ned for
each of H%'OW@O? ﬁ‘gggd'ﬁ fygp gg@tgq!%,@dd{np?q?gagtgﬁgs ?{J‘EQIOdP%veI of active

in same articles. The Unpl easant ness val ues, for each sanple, were
obtained as a Suatisimgfly &t viteasthdiseodmie tyas icdhgudtdd Myodsig an h-gsrder s) .
These 15 ul ddff Bompandtfiélobitginiy b Richbdifitg. wfdl b&IAh! MBlofoldi dor
reduction/can also. b asured w In VI.VO Shi ests ~as described in
pat ent a;)'pﬁ?‘é‘gﬁt%’fﬂ'@ Eg?’ﬂ‘?%%@“fwﬁd %‘@W'ﬁtﬁg&’f FRAUETOP WheBLFQIR3NEd by
ref erence. @dogare (pgeshitnsoninrenyiraidone cathoxitlete (Hytarser®attegethsr witie ahol | owi ng
exanpl e. BExabzptemt gdfingxaaerial f.g., cross-linked sodium polyacrylate XZ 9589001

available from Dow Chemicals) to each of these ingredients taken alone at the

20 same total level of active. Indeed the % of unpleasantness reduction obtained for

this mixture was higher than the % of unpleasantness reduction obtained for each

of the two ingredients used alone at the same ftotal level of active in same

articles. The Unpleasantness values, for each sample, were obtained as a mean

of at least 15 observations (3 products, 5 graders). These results were

25  statistically significant.

Alternatively the odor reduction can also be measured with in vivo sniff tests
as described in patent applications, EP-A-811387 or WOQ97/46191, herein
incorporated by reference.

30 .
The present invention is further illustrated by the following example.

Examples:
35 Example A
The feminine pads used in the following examples were Always (Always is a

registered Trade Mark) as sold by the Procter & Gamble Company.
31



The fem nine pads used in the follow ng exanples were Always (Always is a
regi stered Trade Mark) as sold by the Procter & Ganbl e CoOp@abyr 2@ 2

Oct ober 2004 WD 01/80912 PCT/ US01/ 13157 Each fem ni ne pad was opened by
cutting th ound the perforated coverstock at itg face
approxinat§$§%gﬁgﬁg a longitudi nal edge of the release papertl ﬁ%lch covers
the external adhesive |layer. The side of the 5 absorbent fibrous core was

t hen exposed by slightly shifting the water inperneable plastic bottom

| ayer and subsequently, the fibrous core was split into two hal ves, each
havi ng approxi mately the sane thickness, along a plane, which is parallel
to the plane of the napkin itself. The chi tosan naterial and anionic

absor bent gel | imghrfeiiihé bad AN opkeicd BYOERERNBRUS A slbEhd tRUp&tbralkdbet ween

e s or bRt 8y AL Shorhl me“%épﬁ%%ﬁﬁ?e'@rﬁ ds E@%ﬁ*te%gree‘%o 2Lt Uback
o 15 VGe VBT ol Bel 998 cfsthee

into its orP§EAK pa%sﬂ“fn\,\%h C&H‘:c'fst theck was
seal ed @ orfpsprient utibroys ddenwass ﬂm‘n eamgoseﬁ dn)utﬂllghtb,q chiftiagl hthei watdrape.

Sanpl es vvlenmpﬂl‘rﬁéhm&bla&lbﬁﬁ)ttbhﬂd?‘@ﬁ Eﬁd stB Y o eth@'ﬂbrc?u@c&@%é@sﬁhtg) used
was crossli
Chem cal s aﬂléeﬂhl ﬁ%béﬁ“&%%ﬂ ?e@?ﬁ\ %aiargg?hl Sgn%loﬁ? [@g’%ﬁ:’l done 20

car boxyl até"’ Bi?rﬁ%rp@ir%gf é%lﬂaéﬁl @ff H?m%r‘@ﬁlﬁl Thgch 5?5?%"1 B’t@tfwﬁ’(’jé’r“ t he name
Kyt amer (r) aPt[OnltEx@bﬁ@rier gallingy hnatepalds(AGM)evqarerjmrmgduyomﬂylmmﬂbgteﬁhe

net hod 4ign  BeanpérethseXeR Bibrou hders, Vti@eerS thdh jdinédivigethdr RPRRIRGRAMES! Y the
t wo povxderéheggﬁ{ggﬁ{kd?@terl al  and AGM a chi osan sol ution was prepared
and sprayed on hal ve fibrous layer (i.e., the one intended to be
closer to the backsheet of the pad once reconstituted) and that AGM was
di stri but ed beflweevatehenpanmeable ihmdrddchsteset vas th& pdeback ibkedits ariginainpl e A

The wat er igHegibAeMal melvnasbr&ﬂ@wmteu@évé@%kws A AIBhPtHe Sutdyl 9i nal

posi ti a overstock was seal ed along the cut
by rregﬁs gﬂegﬁgeof\gg%oa% wg'dggéméﬂ‘%y g tape. 35 The AGM (0.5g) used was

cross- | i nked SOdI um pol yacryl ate XZ 9589001
Samples were produced using the method above, wherein the AGM (0.5 g}

used was crosslinked sodium polyacrylate XZ 9589001 available from Dow
Chemicals and chitosan material (0.5 g) used was chitosonium pyrrolidone

20 carboxylate commercially available from Amerchol Corporation under the name
Kytamer® PC.

Example B

25 Other pads were prepared by following the method in Example A except
that instead of distributing homogeneously the two powders, chitosan material
and AGM, a chitosan solution was prepared and sprayed on the lower halve
fibrous layer (i.e., the one intended to be closer to the backsheet of the pad once
reconstituted) and that AGM was distributed between the two air laid layers as

30 described in example A.

The water impermeable inner backsheet was then put back into its original
position and the wrap arcund perforated coverstock was sealed along the cut by
means of e.g. a double-sided adhesive tape.

35

The AGM (0.5¢) used was cross-linked sodium polyacrylate XZ 9589001

available from Dow Chemicals.

32



avai | abl e from Dow Chem cals. 32 2 October 2004 WO 01/80912 PCT/ USO1/ 13157
The chitosan solution was prepared by solubilizing 1 g dof Ocfebtozma um
pyrrolidone carboxylate commercially avail able from Anerchol Corporation
under the tamer(r) PCin 100g of distilled water @lr}gs L.ty ing at
40C over 1‘?\?9 %0.5% 10g of the prepared sol ution was spra]g/ed c??\ }3%{ he | ower
hal ve of the fibrous layer 5 (i.e., 0,1g of chitosan per pad) Exanple CC
Q her pads were prepared by following the nethod in Exanple A except that
10 silicate (odor control agent) was added on top of absorbent gelling
material (AGVY) and chitosan material in Exanple A Accordingly the three
i ngredi ents wdihe ¢litasge ssbuliviny was sprepanetiebly setubiizimgt heg eoft etitobominmu s
'ﬁg‘y?{] s “ﬂ! ?iyrmme éér_ﬂﬁxylzléf&gﬁirﬁ@ﬁ@gfhghiﬁaﬁleﬁﬁﬁﬁWﬁér&hﬁ!@érbﬁaﬁgﬁQﬁ&%nt core.
e cnli n.{éB,{ ® “ ! Vid.8l 1 .
car boxyl at éﬂé?aqner@%%‘éqy %}}%%%ﬁﬁ %@@%ﬁ%@ﬁﬁﬁ@%O{(%@ioggpﬂﬁb@}. t he
name Kyt-ametd@rg' tisPreparag suting) waksiavgresonte dieslower hale o the flrous er vi at e
XZ 9589301 (ho-alllglsif ehitésapmebpadCheni cals. Silicate used (0.7 g) was Silica
gel 123 available from Gace 20 Exanple D The fem nine pantiliner used in
the foll ow ng Eﬁaﬁ@-,[ee—é Is a nodified panty liner based on Al ways "Alidays
Duo Active" manufacCttred by Procter & Ganble, 25 Germany. The topsheet is a
filmnon woven conposite {fil msupplier code BPC -5105 CPM RP Chem cal
Ger many, non- wiikaer psdpplare prepaded BRBOCWBGBhe mdiiepd indhaampBpAiaxgeptThat cor e
mat elrl _a? It Ssiltatd $6dtR oMo dgent) Wwas? aged ch qufm ab§&6§ﬁ§@€lliﬁi rﬁatlg{iélﬁyer sdof
air |ai [ . . vai 0 I. / y under
the suppl i e(?‘@é@dg%%ﬁﬁ%a“ﬁg%?%f i Ealtbic A Aecdilr Gy LRirag ndbaph®, Vo
| ani nat e chﬁfsi'}%"Qﬂﬁ"FBé%m digitited bepwrsn W@ﬁe\nwmb&?n%lﬁverwﬁ@%mﬁ
gel | i ng natthen minedithgethecloshewistivdefire @serienbcoayers a first layer and a
second layer. The first layer is in contact with the absorbent tissue and

t he secggnd | ay 5 ' yer .S Jn. Aact W t. i | ayer
and thg'%u__nder zb%}ﬁ{ﬂ&oa% T%%g'\%gg)r@.&eﬁiﬁfza% %@?%'%e‘?moiﬂ%ﬁ%]g?{?@éﬁ%?ert ured
film (CPT) rg,ally_awnﬁg@}gsfrqrp Asperchol Corporation under the name Kytamer™ PC.

AGM (0.49) used was cross-linked sodium polyacrylate XZ 9589001 available

from Dow Chemicals. Silicate used (0.7 g) was Silica gel 123 available from

Grace

20
Example D

The feminine pantiliner used in the following examples is a modified panty

liner based on Always “Alldays Duc Active” manufactured by Procter & Gamble,

25 Germany. The topsheet is a film/non woven composite {film supplier code BPC

5105 CPM BP Chemical Germany, non-woven supplier code ARBO TB/Bi

Mequinenza Spain}. The core material is a tissue laminate (13.2 cm x 4.0 ¢m)

composed of a 2 layers of air laid tissue of 55 g/m2 basis weight {available from

Unikay Italy under the supplier code Unikay 303 LF}. Between the two tissue

30 layers the laminate contains chitosan material together with anionic absorbent
gelling material.

The backsheet comprises two layers a first layer and a second layer. The
first layer is in contact with the absorbent tissue and the second layer. The
35 second layer is in contact with the first layer and the undergarment of the wearer.
The first layer is a formed apertured film (CPT)} made of Low Density PE
{supplied by Tredegar Film Products B.V. Holland under the manufacturing code
X-1522}. The second layer is composed of a nonwoven laminate {13MB/165B
33



{supplied by Tredegar Film Products B.V. Holland under the manufacturing
code X-1522}. The second | ayer is conposed of a nonwovehObiatrem2(0g
{13MB/ 16SB 33 2 Cctober 2004 WD 01/80912 PCT/ US01/ 13157 manuf actured by

Corovi n GR{} bikebr many under the trade name MD 2005}. W paMeyven
| am nate i s conposed of 16 g/ n2 spun bond and 13 g/n2 neltblown. Each

backsheet | ayer is joined over the full surface by an extensively

over |l apped spiral glue application at a basis weight of approximtely 8
g/nm2. The 5 glue utilized for attachnent of both backsheet |ayers was
supplied by SAVARE SpA_ Italy (under the material code PML7). The AGM

(0. 5g) usedn@ridfactuessby Coravin Ssabhiin Gsirpary yndertheAraksoane MBV05abl e from
Dow Cheni cafte abgwoWir taninateisetbmbosdd 2g)16ugaH2 veprinlBosdidnas msriggmii?

Pyr 1 ol | d0NGnERIARE RhARENE iR i9/jofealdvaPlie. i MHAUPLS BRlextiidbly [ he
name Kyt aner L ~P El gure 1 Ee resents a sectlqnal vie aé&a 'liner
structure PY6f @{%ﬁﬂ'r@ glue Application ah pikagls welght Rl oproximately 8 gl Thessye

| ayers & cdiiys pilizeg far atachmend of hathn backshertidasiss wasssuppliay by SAVARED at

t hei r | ongiSpAliltal (uadgehe mdtdrizidbés PuvRI7area 11, a m xture 4 of chitosoni um
pyrrolidone carboxyl ate powder and absorbent gelling material is present

bet the first dair laid tj | 3 d ksheet
comprising a { THeRH, O Gedl Yres Btk po@Y AR xZossestald” 100
an adhesi veaveiighle fromndDew r Ehevigsie ard echilesan nematagial 2(0.8yharsedamag | i ners

can be tgadehitbsarium @yfrokdonexainpd gl abarerolyevailable dom ARrEHOT Bhd@ns

regarding tjjg gﬂgqﬁ@%{, i of the chitosan material and absorbent gelling
materi al as dgscri e értﬁ’@'anpl es Bto C. 25 For exanple Figure 2

represents a sectional view of a pantiliner structure 100 which conprises
a topsheet 20, Figiure 1 a¢preserds asectgral yiesofcopantilisemgirugture rsef ExampleaDsecond
tissue | ayastict3@emprisks38topshieBed, ait 1didgissud RRGist 31dbmplisiag getrsvsh laindadhesi ve
area 14, ARohdeRlisOf Ly jBRLE ' MeiPBhihfit <afes RRRIRACEL MREM 1,
first and’second aior 6\'9 ti'ssue _(g(%/ers a}l?gn , _Cchi osgm um .
pyrrol i doné BEUEEASNGIQEAIRPY OGN CATRORMRLe PRWEET 3R PRRIEH 98lil9second
air |aid tinsetgdaligpresgnt befwesndbe fitshapd isecony air faid Yesuedpperssid antti3 second
layer 60, afbsskihectanapritPg AMmet KPS apd aabesd el 8yaiheéiVeaiida 8 andmovabl e
rel ease |ingy 8ﬁ%dhe°éi\';e kOEr PBRY G ERBURNE figskaARRpEPent articles delivered
out st al}%l ng odor -
Other panty liners can be made starting from Example D above with similar
modifications regarding the incorporation of the chitosan material and absorbent

gelling material as described in Examples B to C.

25 For example Figure 2 represents a sectional view of a pantiliner structure
100 which comprises a topsheet 20, air laid tissue layers 30 comprising a first
and a second tissue layers 30a and 30b joined at their longitudinal edges with
adhesive area 110, absorbent gelling material particies 40 located between the
first and second air laid tissue layers 30a and 30b, chitosonium pyrrolidone
30 carboxylate 140 located on the inner surface of the second air laid tissue 30b, a
backsheet comprising a first layer 50 and a second layer 60, adhesive area 90

and 1000, an adhesive layer 70 and a removable release liner 80.

All the above-exemplified absorbent articles delivered outstanding odor

35 control benefits and fluid handling benefits when coming into contact with bodily
fluids like menses.
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35 control benefits and fluid handling benefits when com ng into contact
with bodily fluids Iike nmenses. 34 2 Cctober 2004 WO 017 80@b2r 2004
PCT/ US01/ 13157 WHAT IS CLAIMED I'S: 1. An article conprising chitosan

materi al argy @@yl Oni ¢ absorbent gelling 5 material. 21’019&(0%51'*?' e
according to cha?m 1 wherein said article is a disposable a sorEent

article, preferably a sanitary napkin, pantiliner, tanpon, diaper,

i ncontinent pad, breast pad, perspiration pad or interlabial pad or a body
10 cleaning article. 3. An article according to any of the preceding clains
wherein said article is a di'sposable absorbent article conprising a liquid
per vi ous t oyelAgelS CAINIER kI8:heet and an absorbent core internedi ate said
backsheet and said 15 topsheet. 4. An article according to any of the
preceding clains wherein the chitosan nmaterial has a degree of

deacetyl ation of mopre than, 75%. . referabl_g from 80%¢to about 100% even
more pref erabl N3 EFP RYBRSINEOBYEOSAR Mastial and FncpRipais| 3PSOFRARt I¥iNgo about
100% 55 An armatdral.accordi ng to any of the preceding clains wherein the

chitosan material is water-soluble. 25 6. An article according to any of
t he precedifng clai o%; Ln. the c¢hito rial . I di H
typically V\#t hi rﬁ\ﬂt e'cyg;%egérgpbﬁ} %‘ygB ia\mﬂ\%%ﬁ _t%l‘al(ﬂag#g@%dgng ﬁdg%éq%gggﬁy of the
precedi ng cl ai ARSAARRMATHCIEHRrefeRblY s Fanitaty &apkin. pantlinen; egweon. diarer,

typi cal ly a chincostnent pkd, bfeasi pad,cperspichtiongrad or indérthbidl (pagicet Acaayi d,
N-acet wipgl yci ngieamigtitickl i cylic acid, fumaric acid, glycolic acid,

I m nodi acetic acid, itaconic acid, lactic acid, nmaleic acid, malic acid,
nicotinic acid, salicylic acid, succinamc_acid, succinic_acid, .ascorbic
aci d, aspartic ABGATHC' grerding do ey af thgipreceding diims whrleiBald aticle is gy r uvi c
aci d, sul f onyl dispossthie absoibent bartidei corapnising ep diquidu qeirviowes dopsheegdapi ¢
acid, thiodi acgidighaét dnd 2 ABEAPEENE C&rd Gnidfrhédiat! 88 NEack¥Rddtnghd k&MCi ne,

i sol eugjzne, pr%pm&ghenyl al anine, triptofane, netionine, glycine, serine,
cysteine, ‘tyrosine, asparagi ne, glutamne, |ysine, arginine, istydine,
hydr oxyprol i ne, pyrrolidone carboxylic acid, and m xture thereof and nore
pref erabl y 4.s Ahiarbde rdceandpyy tcobnylohdhe preceding claims wherein the chitosan

material has a degree of deacetylation of more than 75%, preferably from
80% to about 100%, even more preferably from 90% to 100% and most
20 preferably from 85% to about 100%.

5. An article according to any of the preceding claims wherein the chitosan
material is water-soluble.

25 6. An article according to any of the preceding claims wherein the chitosan
material has an acidic pH typically within the range of 3 to 6.

7. An article according to any of the preceding claims wherein the chitosan
material is a chitosan salt, typically a chitosan salt of citric acid, formic acid,

30 acetic acid, N-acetylglycine, acetylsalicylic acid, fumaric acid, glycalic acid,
iminodiacetic acid, itaconic acid, lactic acid, maleic acid, malic acid, nicotinic

acid, salicylic acid, succinamic acid, succinic acid, ascorbic acid, aspartic

acid, glutamic acid, glutaric acid, malonic acid, pyruvic acid, sulfonyldiacetic

acid, benzoic acid, epoxysuccinic acid, adipic acid, thiodiacetic acid,

35 thioglycolic acid, alanine, valine, leucine, isoleucine, prolinephenylalanine,
triptofane, metionine, glycine, serine, cysteine, tyrosine, asparagine,
glutamine, lysine, arginine, istydine, hydroxyproline, pyrrolidone carboxylic

acid, and mixture thereof and more preferably is chitosonium pyrrolidone

35



35 2 Cctober 2004 WO 01/80912 PCT/ USO1/ 13157 carboxylate. 8. An article
according to any of the preceding clains which conprises2 Ocober 20 gm 2 to
500 gm 2, preferably from1 to 200 gm2, nore preferably from5 3 gm2 to
100 gm 2 angoPsdorpreferably from4 gm2 to 50 gm 2 of they %?h:i%’;san
material or a mxture thereof. 9. An article according to any o

precedi ng clainms wherein the absorbent gelling material is a synthetic
ani oni ¢ absorbent gelling material typically 10 having a degree of
neutralization of from25%to 90% and preferably of from 50%to 90% 10.
An article according to claim9 wherein the absorbent gelling material is
hydr ol yzed acr ghiwoxylate e grafted starch, acrylic acid grafted starch, 15
pol yacryl ate, mal ei ¢ anhydri de- based copol ymer and conbi nati ons t her eof

and nore pref enablye 5;&%@/&%@9 Eeaa@éeam %%wm%eoﬂ ﬁéésﬁﬁ’ ot arch.

11. A t | hit
raiertar and A GRSl S04, gud brclerablt o ok g o & Jpacireeny BB o he

article®0 at & Q@l e 10619 cﬁndcmpﬁto@rgfermlvémnam 904 ke 58107 @fn'thegel ling

mat eri al of 10chitosad Matéfal gpaehiiuddtherdofom 5:1 to 1:5 and nore preferably
nor e preferably from 3:1 to 1:3.-12. An article according to any of the

pr ecedi ng i,ch fur ses 25 an, additi onal trol
ent. Cypital AP STpP deoBidng o A Hohe rer T BoTeS BhPEa e SPIRIESEY | ne,
aci di ¢ pH buffgﬂﬂlﬂgsﬂ@tﬁﬂalclﬁeﬂi awnthgtlta@ewns: absﬂﬂberﬁmﬂmgmatewl gnicailyr f umes,

activatyd car baaging @l digréd ofndiitrslization bhR6®A5% IB0R Bl grefrsblpeERéMi Ng to
claim12, Wner§ ﬁ)%?‘ evel of the additional odor 30 control agent or a

mxture thereof is fromo. 5gm 2 to 600gm 2, preferably from5bgm2 to
500gm 2, nore preferably from 20gm2 to 200gm 2. 14. A nethod of

control | i ngilodén ardislecacnoedingvita ielairod? heesindbe ebsarhenb geliiogimateriall isi ds,
wherein sai d bagdilolyzes udetydsitdled/ @aftiéd UbEictar echlibt aeicedgmafted amreslor 35
controlygyst em, gagfgia%é ool 4038Ra8BASId Bbpdifife! SRS cBinbihalBnd BBt

absor bent el |
g more preferably IS a polyacrylate and/or acrylic acid grafted starch.

11. An article according to any of the present claims wherein the chitosan

material and the anionic absorbent gelling material are present in the article

20 at a weight ratio of chitosan material to the absorbent gelling material of 10:1

' to 1:10, preferably from 5:1 to 1:5 and more preferably more preferably from
3:1to 1:3.

12. An article according to any of the preceding claims which further comprises
25 an additional odor conirol agent, typically silicates, zeolites, diatomaceous
earth, cyciodextrine, acidic pH buffer system, chelating agents, ion

exchange resins, perfumes, activated carbons, clay or a mixture thereof.

13. An article according to claim 12, wherein the level of the additional odor
30 control agent or a mixture thereof is from 0.5gm2 to 600gm-2, preferably
from 5gm-2 to 500gm-2, more preferably from 20gm-2 to 200gm-2.

14. A method of controlling odor associated with bodily exudates and/or bodily

fluids, wherein said bodily exudates and/or fluids are contacted with an odor

35 control system comprising chitosan material together with an anionic
absorbent gelling material.
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