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This invention relates to articles, such as disposable absorbent articles,
comprising chitosan material together with an anionic absorbent gelling material.

Background of the Invention

A wide variety of materials have been described for use as absorbent gelling

. materials in disposable absorbent articles. Such materials include natural-based

materials such as agar, pectin, gums, carboxyalkyl starch and carboxyatkyl
cellulose as well as synthetic materials such as polyacrylates, polyacrylamides
and hydrolyzed polyacrylnitrile. While the natural-based absorbent gelling
materials are known for use in such hygienic absorbent articles, they have not
gained wide usage in such articles. The natural-based absorbent gelling materials
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
body 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
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
proportion of which are in the sait form when the ponnﬁer is dry but which
undergo dissociation and salvation upon contact with water. In the dissociated
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_ ause the Wearer of these articles embarrassment. Thus, the prevention of the
25 detectlon of malodor from such articles is highly desirable too.

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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performance in the presence of electrolytes, for exanple in the case of
menses or lactational fluid. 15 Wiilst the primry focuksOoPbahdddbent
articles, in particular fem nine hygienic absorbent articles |ike sanitary

napki ns, brggsi /sdaﬁzds and pantiliners, remains the abilig ,ﬁgwﬁﬂgjse
artlcles to absorb and retain fluids, another inportant area o

devel opnent in this field is the control of odorous conpounds contai ned
within 20 the absorbent articles during their use. The presence and
detection.., of malodorous conpounds from absorbent articles during their
use, partlcul arly those associated with nenstruation may cause the wearer
of these arti cMagoesioder geriral imatenialgshavehkear diselnsedin die BHeto @¥mbiagt ect i on

of mal odor $onemos uisd uaplehsartsodops éfghby t6 efolablmiebd Golutibng Feve tHeRn
absor bent g Hbﬁﬁhﬁr&ekﬂﬁ%@nf RcAREA 5&3@ ﬁc‘ﬁ@& 'hﬁé¥n :ngofrgo%gérinr% 3"

| | 'a
triethyl lﬁqw‘g B 2P TnOCBR SO Qlropd) BIEsRRL BB Suidsni das)
30 al coHol san

these)ge@erawa aftetidegradatione oypreventingl the fyrtheliombf tiie ader.ease
unpl easant odors These conpounds may be present in the bodily fluid or

Toohani s one Bf’g ng‘*ﬁftg‘* ﬁ'?ﬁtérp'@%gﬁ f“ea%%ftﬂh%fﬁb&?% LAY o) o

nmechani sms ce th he 1o
like for e Q! %Off FPHIYRES RY/GAnapRUnds yatg {CRE0RS, dlays dapite®n bodily

fluids us u&llioylt&ﬁo@vdoﬁemrm, don gachange rasivs and3Grions yniskire therecfaas &rso
gener?tw nPéx@dﬂjl@lmd@MbéH qduapsaaas agT@SEPtAisﬁo deqr oot bmznﬁgharv@fsrm l'i ke
put refacti \ at
degradat i oneﬁ t‘F‘é‘?fG E{@E %%%OV\%H gi%%éf’é&%ﬂ%@%fﬁ %(i'

Vari ous od&ge&‘ﬁﬁfeope 81 1PafToL 9EOR B nashaRisTEe Hheisby HBe PRl o@er%moat
sone of thecampsiusdsand tdr precertsers atk pbysitallyeabsontkek By stbe uagems dndve been

provi ded t hpérebg dirticr gy eXt oft 16 HALE RbmagHitles oL sbddrként REdéd) Hoviever,

cover ' t hsﬁjl u?ﬂ&h@\”ﬂs}% e?\'ﬁ?%rt ch !eté?y{ eggaﬁr{atgsr@etf&%dﬁﬂﬂrof%é gag,y!tsgqfesent in

t he bOdI| n, or preventin
t he forrratl'%ﬁob‘?ret’?féteﬁéﬂﬁj rS'F" teciipn 'Pd@ﬁ%c”?"ﬂe?e’r%a‘iﬂ’qed’r art |s f ound gn

the odor absorption technology. Exanples of these types of conpounds
i ncl ude acti vatrpds GRAORIS theb AYateridRObroligs  sonsd bAtdIaS, oddrs |Rd6xhteine, i on

b A 34 ' O 9%@9%“?%5*“%*{5 “L%*‘%ﬁ%f%?&"f?%@ﬂ?@ré%m‘ %E%ﬁ%@%@@ andsor
Vo 9112803¢onkef ofspalpirsaviiigihare gsneried by i human Bedih o frgpeoaslly Mdidey ¢ o
cont rol odauchyasvpetspinations uiner Eeges, hmenﬂl'unﬂcﬂums vaglnat 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.
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conpounds and their precursors are physically absorbed by the agents and
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material  gigsociation 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
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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
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absorbent. articles like panti I i ners, fem nine napkins, incontinent pads,
di apers, tampons, interl abial pa(mckggugg_iaﬁat i on pads, surgical pads,
breast pads, human or ani mal waste y
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



managenent devices and the like. O her articles suitable for use according
to the 15 present invention further include articles desi @atobiet 0de pl aced
against or in proximty to the body such as clothing, bandages, thernal
pads, acne pads, cold pads, conpresses, surgical pads/dressings and the
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training ﬂﬂgﬁﬁeééﬁghBQHM napkins and tanpons by the use of tr yceri des
and pol ygl'ycosides to en ance the mal odor absorption properties of

conposi tions and substrates such as natur ally occurring polymers |ike
chitos® or al ginates and Biafidase of {hexirgwingsat ed with surfactants. 30
W099132697 di scl oses that chitosan and chiti n- based pol yners exhi bit

i ncreased ant C aT-YoR e urface of.a
hydrophoblﬁﬁ rigltegh%?t%bu% %dﬁeéﬁeyprog%ﬁe%f%éh tpe r SRR IGher

di scl ose tHN&Y9& of chitosan materials in absor bent 35 articles like
W06120015, JPI 182302 or JP620648. None of these references discloses

agsortgent artF@Jﬁs1Qummwsl§bms®ettlﬁ@faanaeww@rplaahhrfe@gﬁwﬂ@ra ‘tﬂddgﬁ é\g'OgZ'E Vo
apsor pen 0

01180912 e f%g 1 Hgg é@é’g’rénggﬂ'% Sk}fg ‘l“wgt%% ! S%%"Z"S ORI s
conbi nat i cSIH rﬁj’ ?WB'P'S\/%}?O%%F @-eﬁ'ﬂgomﬁqu@h are despapted in t he

case of elt@b&'t?ftﬂ gqneﬁrséan@aecmndgssﬁveladsrs | i ke nenses and urine. Brief
description of the drawing The invention is further described vvith

referggce to f:@ﬁf‘ﬁ%‘ﬁmﬁ’b%s 5 E@dﬂapgéw s E'aﬂtﬁfn%r %agﬂg F?é’éﬁe . 8 an

secti onal ant

Iner hav
absor bent b@ﬁ?%‘a@ HB‘F |a§‘| orbent Fare %ﬁ‘g)r!?"!geggfﬁﬁ al“ﬂs%ﬁ%‘?qn&%@ﬁge lajeh® chit osan
mat er i al mf%tnltmabscnb@ﬁrg@@m mgdeiial gy distiboteddietaren thecfrsipancseambndbet ween

sai d firstissnsliayeroatt whemitetHeashtbsan Atdriali¥ Spplie8 NSt IRAESSurkRet | onal

view of apatdddpgs Vi a topsheet, a backsheet and an absorbent core
corrpr ing a félrst&e{%%% hg&cond ti ssue layers, wherein the absorbent

gel 1iRY material is distributed between the first and second

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



tissue layers and wherein the chitosan material is applied onto the inner
surface of the second tissue layer. 20 Summary of the I2@ebenzDiZ5 I n an
aspect of the present invention there is provided an article, conprising

chitosan magghiab2nd an anioni ¢ absorbent gelling materjalgohRs@hot her
aspect of the present invention there is provided a nethod o? controlling

odor associated with bodily exudates and/or bodily fluids, wherein said

bodi |y exudates and/or fluids are contacted with an odor control system
conprising 30 chitosan material together with an anionic absorbent gelling
material. Typically the bodily fluidslexudates nmay conme in contact with an
absor bent atptdomixéissl@hﬂ@ﬂﬁlnenatprialeandpﬂram@idniagb‘scurb&ntcgellinlg rpateralniThey térm t he
body of the'dipasstie” :sausbdagjaﬂeﬁi ® G@Q&}Me??rg@leg,nwh&ﬁOérecr%giﬁfélgdéd5(6Qi@ .
conpri sing r n | c rbent. gelling
mat eri al . E{??%%@??} escﬁéet ieg{r?)?%ﬁ?ﬁ%’s}g@\\?en |%'ﬁaﬁgné'amegcﬁrg"&g?g‘?d;{orreant
herei n any h ?éafﬂeﬂ;r §InSlo 5| aRg: Brefaliablyeionle sefvsledy compesisledr 2004 WO
01/ 8091% PCRthesslsd tisp®3ed ofcionpni swirohineotadly compatiblel memdegn Tavel tamine

gbsor _bgnt g@bbimn%@tg]] BlusedMerdigirina v'éﬁ!ﬁd%% %@hﬁl‘ inb@dﬁ@%y@{@é Rbie®

escri be arg.icl.e: n . n r o rwW se
restored ortbr%ug'%g gﬂlﬁp_agﬁ??%% tgk%ri é@?&ﬁt%iqgoraﬁ%amﬁfﬁ'é‘ﬁsdégd[fgf) e"ldaa 8Pscar ded
after a si iFPECELELAGY HudsdiodiyBXIAaes.be recycl ed; conposted or 5 ot her wi se
di sposed of in an environnentally conpatible nmanner). The term "absorbent

?(r) t irgl::iibvgs Us efefBREe| aniblasaaufﬁrmngrwdthéelas@;aht:qltwaﬁseg @_Fa'd @25%5,%2’? abl e
exudat es, éédé%%né?ﬁ%%%ﬁ@?ﬁé% Fﬁ@ﬁ%‘ g%g? I%’%g% 2 é‘?aecgwﬂh f%éij@fg{]? gaerart icles
accor di ng t¥% He reeise Hyids resd He@ Hiespedapiush ahparWdses. ssanitelves t hat
are desi gngwpkimsheatamneniale, ootienceai inbertdipadsy diapdrs,atangmoms, dmtérisldalr ecei ve
LL;JA?TZ di lscdb%Tsﬁl%rﬂ‘s[ Bféa%hﬁa@gl)rﬁma%%*hrﬁ}ﬁalﬂﬂé‘éeté |rﬁé?\%b§me§ﬁ8é\$i@é§’earl1d‘g\i%:: ns,
ade/ | riser ctke: DALY R bl PRt AR eont SRHERS comBiEt P20 ¢ ne
15 like. TyRvinQana e Ruda1anee surrernding tha anaiiver) iardreferably adhesiénpri se a
bag havi ngtaghmpet touhe vagendialfdrea gad/suthemenidnalgred ef apeatarr &ny taecal
preferably gdieel Managéhéihdeatle kbWt tHeOSR T Sakatid 86 asidhbreid. gudper i anal
area of a ‘é&?’g:?ghasrén%esfcﬁﬁér;&li% O eXampié RS 08 HWS Dolttdes. dindne art

I's suitabl e € hérern. . ) ) i
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.
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devices are described in.for exanple WO 99/00084 to WO 99/00092. O her 20
suitable articles according to the present invention al sbOctobkre#4ot her
articles designed to be placed against or in proximty to the body such as
clothing, +hgoegaeps., thermal pads, acne pads, cold pads,y LE$SES,
surgical pads/dressings and the like, articles for absorbing perspiration
such as shoe insoles, shirt inserts, perspiration pads and the |ike, body
cleansing articles like 25 inpregnated w pes/tissues (e.g. baby w pes,
wi pes for femnine intimte hygiene), and the like, and articles for
animals like litters and the like. By "bodily fluids and/or bodily
exudates" it i Bymshiiesane materiahniy is| meantekemin ehitpranduceetifnd kbiesansy ani mal
body occur rérosslinRéditiitdsgnoandelitodanisalid.y |i ke for 30 instance, in the case
of skin cutting, including for instance perspiration, urine, nenstrual
fluids, faeces,,vagi nal secretions, |actatignal fluid in the case of breast
pads for |act atqhﬁﬁg%ﬁ%ﬁ“ RAAl N fully. Sﬁﬁeﬁg‘%tﬁﬂ T{%H‘ePf &Rg'“e@ Rt ng to
t he predentodcHiing: Polisadsbaride. i lodesd, cehitpsarsés ap aminepsigsadchbride espalhent a
chi t osan ngireparet byrdeacetyktion ef ¢Hilet @oly-b&ad 4a1-a66t)1-BMcodbinileg) 80912
PCT/ US01/ 13157 By “chitosan material' it is neant herein chitosans,
nodi fied chito s, crossljnked chitosans.and chitosan salts, Chitosan is
a partially or %?'Ehnl CHERWidE I'BP@H”‘F'JtPFr?ﬁ?m@ﬁi 'L"itﬁ? cgl Wéﬂ%Pg}qr‘Q' ard fecur r i ng
pol ysaccharhaié shehgewgectcanid gvataceansai hanvasip dloys stuirhay;, iabstars asd csab
Fr eloar gmt b{se@&:&tﬂﬁhﬂhﬁiié@@p@:ﬁllyﬁ&bﬁthiﬁs about 10 to about 15 percent chiltin andis a

pol y-bet a - - r o ure,
for oxanpl &0y %\*aﬂﬁ%?é#“q@ﬁﬁ%&@ﬁ%%"aﬁ@ sl Rl el A1 2
crust aceans STl ket a7 PRSHIAKS mateny -%@Bé\s,fr%épec?adﬁpi‘@ Qetendens of
i ndustri es Grygaeednsy Theietiaigesery mo stliree asbwitht catonpiortbe weliwbsics,thaind is a
readi |y avabindugefabsiiapedadrticed itiout solitie aad r-plecipitatién of fé-hhtriggner al |y
occurs @nly in small flakes or short fibrous material, such as fromthe
carapace or tendons of crustaceans. There is generally no source, as with
cotton in the cellulosics, that forns useful shaped articles wthout
sol ution and T dose espptificaily.onchitin r & nat unigogolysacdiiaride,s ppaly-N-acdtyhD- chitin
is a mu cc Pdossameaiti thddolidwihy fddmaget yl - D- gl ucosamine with the foll ow ng
formula: 20 CH2OH

20
CH,0H
W
B 7
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



NHCOCH3 x wherein x represents the degree of polynerization. Al though x
cannot be determ ned precisely, x is believed to be condiOnlopei 2004he range
of fromabout 30 25 to about 50,000. Chitosan is not a single, definite

chem cal enRfphbysepist varies in conposition depending on ﬁéﬁsﬁﬂ’ﬁﬂg‘; i ons of
manuf acture. It may be equally defined as chitin sufficiently deacetyl ated

to formsoluble amne salts. Chitosan is the beta-(1-4) 30 pol ysacchari de
of D-glucosam ne, and is structurally simlar to cellul ose, except that
the C-2 hydroxyl group in cellulose is substituted with a primary am ne
group in chitosan. The | arge nunber of free am ne groups makes chitosan a
pol yneri c. weakobagst &Mioas)cgcfmsen/awge:zeranvrmgsmwa@wyrasemblingwmse

Sol uti ons off nahirsiqmts.are general ly highly viscous, resenbling those of
nat ural 'guns. The chitosan used herein is suitably in relatively pure form

Met hods for thi 5, manuf act yr e ,of. gurﬁ{ c.hi tos\?qu are %gell known. GCenerally,

chitin is nill &BeCREQaR yssddieren iriS\iaRivia relpfively Pure tormnMsthedsifer hei d such

as acet ifc doarufacirs: of pweagiitosan pralwelrkaowhe Generally edhitiy is mélseidniatd awi th a

:Jasei sutch m@ﬁdh@ﬁb?ﬁdﬁﬂ&bﬂ@vith sfrpzbﬂgamcécgysmlég dcetio Rt P'r@lbi'n@%nﬁyd -
r eat men : - | .oxi de. e

chi t osan f&%ﬁgﬁ ggﬁrhggegmd :B %}%@?W#‘HW Ia.P%See?egf%ﬁg%’sgé)ﬂwgﬁw(g{'&%ached.

The proper t'fl DY:HMR Seprahde % Eeatnent ity epacantiaien kasen guebP§ A8 i ¢

car bohydr atReresidsadiuer hydraxide. The ichitepanciorthey is washerb éthi wateatetil, then

al kal i @ siekiiéd pRYs pdachétl.l evel s above about 6.5, or in organic solvents.

It generally 15 dissolves readily in dilute solutions of organic acids such

as formc, ace{(' c, tartaric, glycolic, lactic and citric acids, and al so
in dilute nine é‘i’ Repgdies lecéngsaf‘oFe'at@x%ﬂiSePOL‘/GIGPHPWEQ &g polymegener al |
t he anount ocsfbahyihte exharacket. tldwdi st wenemly tiosaluble sinapptarx imediiedline

st oi chi onetsbiutions tdl PHaeds HbodE OAdbwt 6%,N6E it Mgt éc%ﬁenté_ he @{ﬁbfﬁn g(r]I oups
present, A n g n n : c I 0 ed in
o oo kS Ry B i HEeCEE S e el

cati oni ¢ ‘ndRTR"E. PCRliG Bchs 8Rd FYrirAcidsrand alsgrin givte Mgt acids, exeePLIR| s of
many of thexampisefsuifdriofacithi lnogameral, e eaimogtti bbsaid mequinedato dmsolve

consi der ed chfiogan is R@pfoxinfatbly SkAEHiGRbYEavith thE afild GRbupBasiiee BRNSIKA Jorwhi ch
can 1t eraghe vinlifo Al Yilont HI2NAGGNS I pERRSN 6 0KENP A Oy i B DY
interfering with th roternic, wa constructi'on oOf _ri’'cr oorgani sSns,

t her eb)?oact r(p;anggd 4R VERt pﬁt% Aagists 9r %@anlo%gngq peutral conditions, rendéring 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
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by reacting with the proteins present in bodily fluid, |ike nenses, thereby
acting as a gelifying agent for such fluid) or |ike anidficiobab3irbent
gelling mterials, thereby further enhancing the cationic properties of

the chitosagopkiid al s, or like anionic salts, thereby pedugiffisi he salt
poi soni ng ef?ect and thus provi di ng 30 outstandlng absorption properties

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

| actational fluid. Preferred chitosan materials for use herein have an
average degree of deacetylation (D.A ) of nore than 75% preferably from
80% to about 100% even 35 nore preferably from90%to 100% and nost

pref erably ks acigls tieadramee of degesetipationecarebe cleteraunest hy ditration,rdyeers to

t he per centagsorgtfon] DV S| IR, HUNMR speftedscape deacetyl ated. This
characteristic is directly related to the hydrogen bondi ng existing in

t hi s bi opol affecting its, strugt.u sol ubi | and ul t t el 10 2
ont obor 004 ehe Pt hakstpiahan Wilifines T httonts prpportig Obiogat of
deacet hyi at Byrinaaasing taetdagrenel depcetylation it caligric casanter pbehitesanvi S, 1R

and NVR spembttesist oyl incféasedegd druofits deaigtabial,i i abbbrbinghbblignaed tilke
cationic pr ind &ss9f chitosan. -5 By increasing the degree of

deacetyl ati'on the cationic character of chi.tosan material will increase and
thus its antl mcrobial, its absorbing ability and-its gelifying ability.
Sui t abl e chi t oSaiablat ahitosars materiais theisei hereincinglide Hwtth waleresolgte winde and

10 wat e1g i ngster insolublie chiteyan. As wEsachdreineianmateriah vl ival coMsiderd® te ®asi der ed
to be waterggal H@}J it Eu&éfgﬁfaﬂﬁlgls%lbé’smé&:%%él %tér%effu(ﬁﬁ’ﬁsd%t g Lo form

a cl ear and icul ate

t1
form and bedd na"’”@%eﬁl réjltm yioﬁ'ﬁge %I 'QV'P@V aleq iy &J"&h FOTRG wat er
sol ution. Fesseelialyd malenualyanisparsedi diroughmut uthe heatei solutienwdtreferred! ubl e,

i.e., at | eadibssh Mmagérds aircuskSharemf sreabater ablubeast., bkt aM0E gidie smal tosan

m:'élelrji)ﬂ 35:@@96:;9 QI \%éabm é@&n%fg‘t‘;@ cfi osasggﬁ@%fenﬁg a?é_’ go@lﬂfé d'ﬂ Oagl;ﬁgﬂfshe Eroun t

of said cor?ﬁ%tﬁﬁﬂ pLﬂ‘ﬂq‘? rr]c)ﬁptepere %Yn 'Wét‘ﬁla 9"&‘?"‘2@3‘@? ibigdo &Enospher e
i n absence widepsteed perein the @oou of sgidneamapound soluttilisediatderiosinédimlaterchi t osan

materi al s vdtlas°pentiope dimesphere mtseALS bRdresiptistes of crosslinking, as
crosslinking tends to render the chitosan naterials water insoluble.

Wat er - sg| ubl e ¢hitosan ter al s asﬁfgeflneg?hereln_are referred as they

25 havef® he behEfd BepgapBigghe watersAluble chilosan mategias, Wil & e osWar ds nost
of the nal cibstaotiaicdegres ofl crqssiydng, asncrossiinkibpdends todirider fihaucbifosandeed
such wat er -materials water insoluble.

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

11



sol uble chitosan materials have the ability to absorb and/or
electrostatically interfere with water-sol uble nmal odor c2i®ctbap2dEnts |ike

short chain acid (e.g., butyric acid) or I ow nol ecul ar wei ght al cohol
(e.g., ethapgllseep0 Chitosan materials (i.e., chitosan 3&@1‘ Jﬁtig),san sal ts,
nodi fied chitosans and cross-1inked chi tosans) may genera ave a w de

range of nolecular weights. Chitosan materials with a w de range of

nol ecul ar weights are suitable for use in the present invention, typically
chitosan materials for use herein have a 35 nol ecul ar wei ght ranging from1l
000 to 10 000 000 grans per gramnoles and nore preferably from2 000 to 1
000 000. Monethgdar ingkidghformexampleeilight scattering e intinsic wiscositgi ghd . gélet hods

f or get er mt pHrigatibe dhﬁdr@étbg@bﬁy aﬁeusnyémﬂltyarrnolsv\mogbéméﬁt kPl t'ﬁBt erials
are known r

01/ 80912 P(’Eﬁ?’%@?@@ O?Q c}]hqgéé]?n‘%l'i rﬁl-ﬂ’&lrﬁl@ o 'é"]vgq %?chaét ersrl ng
intrinsic W¥E a(q}/'e%‘ﬁjs °" %?ﬁng‘?ﬂ"l Y %WPB&FE’?%P%’B?%W It §s F%fnﬁ@ﬁetff’al ly
nmost cordverindiractly omerguresthet Migcosiyl el thearchitesaphmadérizh Imhinessaningetheri al in
terns of ltﬁscoswesatcﬁrregpo@dmgcbmas@malt REEIE 88 by VGG $.050EigRT SHitcait 25C

with a Br Ogarcf ki agid\r;éfi:lfe%ﬁgts%ruﬂohth %qjs(éﬂ'm&gnélg S%It%ltﬂg f&eﬁéel i) {E%i%g&tt he

Vi scosi ty SCcOsSI 1

cor r espondi'R 'HPt"‘G’L%‘Htagg'l Qavesqmepo&gy B2 44 wgjo t@‘@?’\h@ﬂ gerusidionat acetic
aci d aqueo Copfufrpmnabadhit o¥n sttt eentaioise} do tabbbie 86 60 UBBai 8 (BAMOPr esent

i nvent i1en WentipGise), eddry shitatiy ol SRS BO P4 A(3b &nfipbigl toPfIouend pagueous

2180 on0" [P AE TR0 SRAI, Aoyl o0 e 3B, £3568Hlpcilk 000 P

s (80, 000 Jt ent'i,gor se
cent i poi se)°t O&Bdtﬂ O105Pg08 (1H50- C%‘t'()?’@ebéﬂdé‘é@?ﬂl%‘ﬁ?@%)ﬁo%\)‘cgﬁ WbAeSsui t abl y

from 50 nPd108 céstipoisenta pwiut &R0 nRa- ab(G00 cent@dse)Pa- s (1, 000 centi poi se)
and nost suitably from 100 nPa- s (100 centipoise) to about 500 nmPa- s

500 ceft i 0i s r on of
Ehe chi tosIO IUg%]ers'la&?ll rﬁg{"ﬁ"g’l%zj1‘?-'er r eeg'dt%%lht%%"g? %%Pﬂq%q%fﬁﬂ’ #%sgég%@teéf n have
an aci dic %f—ﬂe ghitopgn imatenials forausfeheieimhaye gn arifie phh YRR 9 eom 4 to
5.5 and evdang® Dfe3|m 6f mpechpreferaldynindnbd ta 5.55r8. evdnghdrg pretefably &Edmptbi s
around pH &g WImbmgwfeﬁé@lpﬂsSbﬂ;dnh & b1 WhiBhlcofR¥spdilds @ thékiPpANBYRt eri al

itis gﬁagfsso Veiﬁ)é&ah%‘[ﬂ%{(}'ng 1 3y Wb Pl o oA BB 61t e

.
By usi rf® md |°t§‘?t€35}51-|“a é' ‘é‘ﬁ%‘?'\tﬁﬁ i 100 rams & dﬁ'ﬁ%W?@éhﬁeﬁﬂirﬁﬁ’ ¥l s \tMeI I
be i ncreaﬂH}nwlmT thus their antim crobial properties, absorbing ability
and gelifying _
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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25 ability. However too high acidity is detrinmental to skin safety. Thus it
is highly preferred herein to use chitosan materials wi@cabpi2i04 t he
range of 4.5 to 5.5, thereby delivering the best conprom se between odor

control andyploysdrandling properties on one side and sfipuHeaRgsibility
on the other side. 30 Particularly suitable chitosan materials for use

herein are chitosan salts, especially water-soluble chitosan salts. The
antim crobial properties, absorbing ability and gelifying abilities of the
chitosan salt are available imediately after exposure to bodily fluids. A
variety of acids can be used for form ng chitosan salts. Suitable acids
for use are solfigfeeref gcigatcan berrepresentad by thaoformile: i n water, are 35
sufficiently acidic to formthe amonium salt of chitosan and yet not
sufficiently acidic to causeR_(IgQggw)ysi s of chitosan, and are present in
anount sufficient to protonate the'reactive sites of chitosan. 12 2
Cct ober 2004 WO 01/80912 PCTI USO /13157 Preferred acids can be represented
by the fbrnul awhRgitodMsia yalueerdi or 2 ondend Raepresaits B mene grdiglentd R
L egr esents nz(gaminqadmal dbmgbﬁwﬂ of @B@aﬁ{?;yd!radé@ andceptionamd aDieasarohlé nof
ydrogen anglvashi Qghdy RFY : . r or
sinmply Ris g@ h¥dr O%i‘ﬂ%ﬁa&%g' . Prresﬁg@yedlsa%%&%gwe& bﬁé}%ﬁfgﬁ%ﬁ daaéndé érﬁ
di car boxyl i ©€dBPYE SERpxlc E%{P%{fﬂwpﬂﬂ BEEﬂﬁbOBxb&gﬂg%d’Xyﬁ?? @fen (al so
cal l ed her eﬁ“ﬁ?@ﬁf’t @'S%@BM heieds pitesgmincaacids). éii!@h hacigd gredbighiyedesbi@dher ei n
as theyi@r engreinl @gitegl drg HelogipdIRLic epRblelDe UBE AgaRist OF il ProaRindl it to the
huran body. har BbGAUhSTaRd dids, i gB8flb tPHhoLe rAAGRIPEENERILY cilBL! | oned
i ncl ude, arron& oﬁlgerst.mt.rlf acl d, or;nc acb , a)gptl_c acid,
N acet yi gl YR OWEE: UGS PRIy [qic 2id. cetie aaif; N-deefyiglygins, aseiisalieylig,
i m nodi acet&aid,aimarici acidoglyeoligcheld, Ireinediacetici acid, itadosia acidi dacticeddid aci d,
ni cotinic anbRic deifymalci sadieniootric keid, iXpaailidonsslastidylic ath, aslydilic
succinafg ¢ a6 tycaf ﬁﬁd“hﬁd?‘%ééini@%&i?rQé&r&&'aﬁid §8§rii{:'fa%io‘?‘§gﬁ’am%' aegm ¢
acid, glut ric actd, rrfq ohi C. acl ,ggyr_uw c acid,” sulfonyFdi acetic 'acid,
benzoi ¢ dci UVMe RIS s A eC}QCiH}'{UV 361 sytfpoy!dippetisy pSiE e RRZQE | 3Fdind
t hi ogl ycol i epoxgsukcinin acid; hadipis aacidathiodidestioeacid rand thieglyedict add. éinychi t osan
with any ofcHitbese saled fBmati Grons the addicBorl of chitahaliti dny éPthesaRldesarel
chi t osan sagutit%b%% l‘ﬂér%i'ﬂ an inorganic acid include, but are not limted
to, chitosan hydrochloride, chitosan hydrobronide, chitosan phosphate,
chitos sul phonate, chitosan chlorosul phonate, chitosan chloroacetate and
m xt ures t her eGkampiesngfl ehitosdn salts Hsmad ydth an frmrganic wicidninglnde, 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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25 organic acid include, but are not limted to, chitosan formate, chitosan
acetate, <chitosan lactate, chitosan glycol ate, chitosare gelob&a®®4 chit osan
epoxysucci nate, chitosan benzoate, chitosan adi pate, chitosan citrate,
chitosan s .6, chitosan propionate, chitosan nitr gt ate,
chi t osan |ta‘gg§%gotgie chitosan hydroxyacetate, chitosan bi)(%@% ’?ﬁ chi t osan
i sobutyrate, chitosan acrylate, and 30 m xtures, thereof. It is also
suitable to forma chitosan salt using a m xture of acids including, for
exanpl e, both inorganic and organic acids. H ghly preferred chitosan salts
for use herein are those forned by the reaction of chitosan with an am no
aci d. Am ndoaginds are nol ecul es containing 35 both an acidic and am no
functional group. The use of amino acids is highly preferred as those
chitosan amni no x Ve, higher { | it no
t he. am no aci dsﬁgbée%r?tazg for l"IIS re'ﬁlﬁh@u%ér)\%pﬁ" l"%ar an)é@{ gFagmg'ﬁ ?é'dgf

pyrroli dongs’@i?%%iw ?‘H"’?ﬁ:?ﬁ %f‘g W'&’?i“ﬁ@cmﬁﬁﬁf‘ilnﬁb"@ﬁ%ﬁ% aaningyr e
non-irri& atvalige, EBceQisoideine? podinagh@iyiaodae, WPIofu) Iimélitve,tgydhke,n. Anm no
Eﬁl dsI for ;&ﬁsnée&%t&nen‘ﬂ}rb‘ﬂﬁe bééd&rég.ﬁ@aglu@ﬁdﬁérascpﬁﬁlcoaam B?taﬁ*ﬁlbdécr

anples o n S n

al ani ne, %&ﬁ% Qrgﬁlﬁré%c'rsw;)e S@Id%{ h"g“b %rtc#"“ﬁe Réej gg’ﬁ\?‘ (raly stwtﬁﬁlgof ane,
met i oni ne, YEJHIGEL cyde apine agd is pyrrlid OP?PB@PP%'C ANig 18 Coybaryigi ne,
aspartic aoamt# ofghyumclidineZ-ane ds pen fplowieg fangiai ne, istydi ne, hydroxyproline
and theygike. A particularly suitable exanple of cyclo amno acid is
pyrrolidone carboxylic acid, whHgh—isacigarboxylic acid of |
pyrrolidin-2-one as per follomgﬁ forrrul\;;l: 10 OH Reference is nmade to

W98/ 07618, which describes in details pyocesses for 15 the preparation of
such chitosan salts. O her chit@san nmater ,@I s suitable for use herein

i ncl ude cross-1linked chi tog Mmyl Chl ans. 20 Suitable
crosslinking agents for use herein organré€ conpounds having at | east
two functional groups or functionalities capabhe of reacting with active
groups | dcated on the chitosan materj,als. Exanplogs of such active groups

i nclude, but are not limted to, carboxylic acid (-COOH), am no (-NH2), or

hydroxyl (-OH) groups. Exanples of such suitable crosslinking agents
i nclude, but are not 25 limted to, diamnes, polyanm nes, diols, polyols,

di carboxyl i ¢ aReftFendtok a8 Wwbbg/076¢8, d,aucrﬁa@s%ﬂséé fh%@(éllscpréé‘és@és for
am nopofgy caf bW GicA%r Lieh RRI0LSK 596 and the Tike.

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

14



One way to introduce a crosslinking agent with the chitosan solution is to
m x the crosslinking agent with chitosan during preparat Qotobef 2G0de
solution. Another suitable crosslinking agent conprises a nmetal ion with
nore than t ;tive 30 charges, such as Cat+, Al3+, Fg34# Ced+,

Ti 4+, Zr4+ wgnidm% 3+. Since the cations on chitosan poslgtgrsngsogﬁ??m crobi al
properties, it is preferred herein to not use a crosslinking agent
reacting to the cations, unless no alternative crosslinking 14 2 Cctober
2004 WD 01180912 PCT/ US01/ 13157 agent is available. In the enbodi nent
herei n where crosslinking agents are used, a suitable anount of

crossl i nki nepeadysravailablér om 0. 001 to 30 wei ght percent based on the 5 tota
dry weight of chitosan used to prepare the crosslinked-chitosan, nore

specifically fy h r eC|f|cIIy mO 05 to
10 wei ght ercrgqﬂ %OB%(%'Q h\g?%"grvglbqu Cﬁ%& m]ﬁﬁ@ g%':?lg "&fﬁ? Uét
Modi fi ed cHTodd R q"?ﬁs"l]%‘@g W@PB‘ 1§ fora Q;\ A EhBY reqight vﬂ’ﬁ!?@" %eél%"cté‘ﬁ chai ns
10 carryp petnmrﬁry oveights of Ekdosgsinessed tg Lprhparadihbl enbssinkedshitesann shoree

car boxynet hgfecribaltyosram. 0.0R11BY20 m@‘drﬁ'ﬂ%é?@nﬁno@'sbééﬁéﬁly%dﬁ?@ 05 psan and

the Ilike. \b@én{pdora%mgﬂhlnq&? q@asgﬁgo?%ggéomégﬁt pa&ge described in US 5

378 472, inc erel %1 e glycol chitosan
and carboxynet hyl chitosan are for instance described in W87/07618,
i ncorporated Modifiedaihitosansrief sse herirParet anyuthitosan wheteathk glunadi dhioing

ghl tos?ms f & S;?eri@l@hfv" grdups! ué%mabgrﬁogsuahe t&me%' eéﬁdoﬁaéi@g%ﬁ;d@h' tosan
erivatives.4 n n_ deriyvative ned by
contacti ng & ?’Jyﬂg’l‘l@ﬁ k.'}é%%ﬁ’ \?\ﬁ%ﬂﬁe’# %?&o ’H‘hf’ s&n & |08P g’@ﬂt@% r§ﬁch 20
wat er - sol utike- Mﬁﬂﬂﬂs}ﬁ’ﬁm&igﬁ"ﬁ%ﬁ% '&rf@fd%QQQ%QGSGFWeEPHAl?@ﬁ 698 40hich is
herei n i noocqporatasd hgreiref dyemeéerema. t AWbier-sblabler oglgtdli ccitogami antleagent s
sui tabl e f afarbgnieiyl ChfosahaRated hensd des& bl §$ WOSBOTE RS, in@spdraidiai n from
2to 18'a5car%9&n%§%¥req{&enore per molecule and 25 typically from2 to 10

ec

car bon atons per In addition the electrophilic organic reagents
contain groups, which are reactive, i.e. capable of formng a coval ent
bond wi t'h a nuPkdigplarly suitdhle ineadifies] ehitbsanshior iuse diegAm ircludeagatet-solublel ude,

; °th§?2‘°' Soovalehily BBRIAK bﬂﬁ)saﬁrdﬁ?wlafmﬁr&XbﬁféallybBéﬂéﬁ‘g?l%bﬂeder%ﬁﬁiféisdo' :
anhydri de, ]%DS%'Q%%B? cggfagh g& ?écht og?g ﬁ’sﬂ%@fﬁg'caq{ﬂ Flrﬁ%qe" céﬁcﬁ
anhydr i, WaRfER whm%?mﬁwam@s %ﬁ&sﬁ@!b&étraﬁg-ﬂ% %d’ﬁaﬁéﬁh‘iﬁ@'ﬁe
acryl am de,inqupmatbﬂ iy iefereigd. ammoni um  chl ori de, gl yci dyl di et hyl
al kyl anmoni um chl ori de such as lauryl, sodium
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



chl orosul fonate, dinethyl sulfate, sodium chloroethanesul fonate,
nonochl oroaceti ¢ acid, alkyl phenyl glycidyl ethers, glyZDdipber2004
trimet hoxysil anes, 35 1, 2-epoxy dodecane. One preferred cl ass of

el ectrophi Iyg ops@ani ¢ reagent includes those el ectrophipdgGuigag C
reagents, which contain an epoxide group, at |east one acid group,

preferably a diacid group and have from3 to 18, preferably from3 to 6
carbon atons per nolecule. Qther preferred electrophilic organic 15 2

Cct ober 2004 WO 01/80912 PCT/ US01/ 13157 reagents include cis-electrophilic
organic reagents and trans-electrophilic organic reagent, wth

ci s- el ect r opRDENts inlygentis-elastigehilic olganingeagards aad Itlganﬁrlebfcb'oplmhb ofgiasic
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with the hyamivé hgdupsgrelips NEordeiqiemth wedled sl wirl fepattb vBagmount  of

el ect rophi | msreorregg@ it FRASRhe bfoudd YRS it 8 hrybgo)&%r%yf)ggf fﬁa'c"hﬁ ap to

achi eve the desir properties~of "the chitesa nane yits
wat er - sol ubl e % erties. Typically the chitosan derivatives suitable for
use herein (no&iréfeeabhoan ebeciing amoust of elEctaiphilicatg@nio Bagentli® substdstedf t he

el ect r oghi lamo qn@@nit@sarrewgacﬁ.e@efhen@ésweafprg SHEBS VNthe cRRGYAEdeiative, The
term nol irg) i gEtEWétté Erop%ﬁ%?sﬂg{f?@a} eeﬁhlfgsaﬁld%ﬁ ét%g sl.lfté:DIé) F&am ¢

r eagent am ne

unit. In adfi® %"I?"T z"r“P ? PFaR avRi @(M nOfngﬂmb@ Oﬁr@p&ﬁ)éﬂo‘ﬁﬁl‘?fht 80nt a| n
ot her subsaléctiophilicproanis reagenh pas mojel 0b ghickgamiee reonamenupnit. hg. term

hydr oxyet hytolar sdmmmesrmmylm@éﬁ@e&h@rme@ef SRICRENIR lorgarfié hRBgdftoups

(20 2 RN 48 O oorBRIEE BLOUBRAE plingnb L 1V] 9700PS). est e

groups ) acet rou trimet hyl anmoni um
chl ori de)- 2 hydr oxyl propyl or 3- (dinethyl octadecyl amoni um
chl ori de) - 2- hy tir esigitiop jirtrer eediggdoditsan rcaade prapared whichecositaps totherhi | i ¢
orgamtc r eag@BlitughtOgRSups T RRR 84 hidrexalst Itetth@ngrcm; 0(@ nﬁawromtnyntdroduggd
prior to or, e iC
r eagent yﬁ @g}b p%'tﬁé? 'Jaﬁ gﬁéac%w&?%ﬂ’&dr gg‘%F e%’guﬁff: (%ﬁ rb{gﬁeﬁ@al t with
t he ’@ct rQSB'HFP ?E" GRHPE (¢-8aFEARIMNA r960 PRé SHIIIOWR: (ev%t ?%ﬁ FaURD
Typi caI | y sarcaminovgiosps| (. g@.oBdtrmnethylammmmrqhmme)f&hyd@hylplm)ybbr 68—nabl e by
a process Wainsdthyloethd&sanbmeniaieshiefidd) 2 hylir&RP6S) teheét gralips)ah fditbAsan
(9. any I8 WeckhohliE SfialE>RabBAbAGHSE TheRE idh sublidln ac_;{a 6 Ingg, amount
of an aque P q con ni ng
free amn eolﬁer:BHBguce@H)nor 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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I ntroduci ng an el ectrophilic organic reagent in the slurry and (c)

mai ntaining the slurry at a tenperature and tinme effectd Qetober i@not e t he
substitution of the electrophilic organic reagent onto the chitosan to
forma covalgpidionded 35 chitosan derivative and the f&ﬁ?ﬁﬁ/ﬂﬁgpn of the
coval ently bonded chrtosan into the aqueous nedium The tosan
derivatives can be prepared in either salt 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, 16 2 Cctober
2004 WO 01/80912 PCT/ USO01/ 13157 incorporated herein by reference Sui t abl e
chit osans dneorponatest kerainlby refes¢ncabl e from nunerous vendors. Exenplary of a
comercially available chitosan nmaterials are those available 5 from for

exanpl e the Va%%géb Qom?t%gé'ns 0 c%r grrcfa‘ﬂ% déﬂ%aﬁorﬁahﬂm%}% u§g do herein is

chi tosan pycrol i done car tosoni rro one

car boxy! at &% O fhﬁscoéi"rﬂ f’" & F‘gﬁa&t Mgierists A Q‘qsﬁa?l"aﬁﬁ g, a
wat er  Sol mmrfoy egampli the yaamn Sogylanpl &hé rprefedredr chitosad saditsfor [used wat er

at 25- C anchepsin rsmwhﬁvﬁf)lldoaeRidrﬁxylét&(al@d‘@a@ed/bﬁlmhb)’n PofrumRAe 100- 300

cps. Thus t c bal ail abl e
under the % {)@ge gﬂ%&qﬁgom rr&ﬁ ‘%W@ & raEer %'W /gcéaﬁa?e?‘ t he
articles | |519 é 6ﬂ§ 43, pojuble in, 100 grams ‘Efd?'rﬁi"?@@’aé%qt &(ﬁ a“ﬁﬁ’!"@rr al or
a mxture tai@ro@mera}, a pBvef 46, fandma0 viscgsity2 bebvesd0 19300 mpef ditmbl y 15
from 1 1o 2PRogimidm gypfoRdere tamaRyitel |§%ﬁ1§nﬂmaﬂ{)ta‘%aﬂéme er adnamst

preferably P I c absorbent g IPling. materials 20
Accordi ng t@i?‘ﬂg %E’éﬁﬂwg&ggfbgﬂ%{énam icles conprise as an essenti al
conponent an ani oni ¢ absorbent gelling material (sometines referred to as
"super - sor ber " Yypiggllyathe aiticlesdiker dispusablel bisegpemhtastidled somprises chitosan her ei n
absor bent Qﬁétbhélg)r a?ﬁuﬂﬁrteelhE@bﬁ at #vel oBfr &MU, @@ﬁﬁﬁ m@ebbxgnr*éggreré/rsbry

(S:Bgreggglsor”}m 0 éozert ph‘ geHO\/\%qj % e>‘ Ehl1‘)unct gonaltggr%mrgham

nanely sul ri’rﬁ%ftﬁf %‘E? gmsu OP4"8gr oups, phosphate groups or car boxyl
groups. Preferabl y the functional groups are carboxyl groups. Particularly
preferred ani oni ¢ absor bentagiGhik | b B _ Ise 30 herein are

synt heti c ani oni c absorbent gelli ng rrat eri as Synt hetic anionic absorbent

gel l'i n%gmaterr |s are t'%nﬁlferred herein as theg del i ver hi gher odor and
f1uid #sorpti ORCPENPIPEFcReseH; IBveRtion IRRIICIES comrise 35 3R RssePEA to the

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



absor pti on performance associated with natural anionic absorbent gelling
materials |ike anionic polysaccharides when used in the ZQoebalddbent
article. 35 Generally the functional groups are attached to a slightly

cross-1link 3¢k c base polynmer. For exanple the base, y be a
pol yacryl a?ngg po% yvinyl —alcohol, ethylene malefic anhy%)l%%e é%ﬁ& ymer,

pol yvi nyl et her, polyvinyl sul phonic 17 2 Cctober 2004 WO 01/80912

PCT/ US01/ 13157 acid, polyacrylic acid, polyvinylpyrrolidone and

pol yvi nyl nor phol i ne. Copol yners of these nononers can al so be used.
Particul ar base polyners include cross- |inked pol yacryl ates, hydrol yzed
acryl oni t ri #eid,gpalyacedicsacid, giolyvinvinyeeliguieyand polyvisgmosphbline.ocbopglyreers nal ei c
anhydri de carpmbymmonﬁr&t@h ami BEigkE. Pariduly 8698 PRt GRNIdRCEo¥E-t h wat er
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especi al | y FPe Mgl 'F‘S%@POWBF’Fﬁ ng poI erEI’I c materials of this
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pol yneri sam@ymw:sa:tater@dsedf thig e arerthedaniviichoponesontact withuflidaréieer i al s,

t he pol{oreriiquiddprevencas viemed Hodgniuds, Ulﬁﬂﬁﬁé”sabl‘?chumﬁﬁlaﬁdct%ﬁe%?”foﬂﬁ
a

mononer s a?@%@?% | sk e?er?lltedrgos%?é]ént &%”I gefﬂ%lte%ls myq#%ré}’& 'CI9 i???tcoacu d
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o af 1 ed” ot sSRAREY MaleE nsPlbi, STty Grar ikepy partalpruRualRe. dyereaer
absor bent detrhinggpolpuner i mbterialsc preparddy drood ypodginerisaplep nungsitdrategly adcndad

star fh acrdnitdining Ghéhoiets ! ﬁ\dsﬁl&hﬁﬂénalﬁoih\é%diwhéﬁ@éomﬁaﬂleﬁit%mfiémde based
absor bent qaky L depael el MofREe s ot ErtpAve beiirabhfle BB o1 e
st ar ch. \Aha‘f‘@‘(/g?%"?r‘% 00110 OIS tYRESeP ;ﬂ?ﬁ)%';'?\%rm‘é% Shh a8 %?fa"thﬂ! GsidIPEe-r ed
absorbent Awylid acd rguafted alasch satdtialmarer dfathis lattet tipe. Jonerthe frefestedght | y
cross- | i nkeghsodfen @ﬁﬁ hi&térms Riude hytlyRAR yI6METE gt atdres! ac lic
hydrogel - f of g p&%tcﬁﬁdt@é Smaf ét%&bﬁ&‘% Mas\.'&%t %8p6|Qr% n§ and
Cross- I|nk| tractabl e
pol ymer2l a“rog'&"é?tl%‘ﬁ ﬂ'a‘%e'aff Especiglyrreigeed af‘t??‘ﬁﬁi’soft}%‘i geling matesias ars| e
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(1) conpounds having at | east two pol yneri sabl e doubl e bonds; (2)
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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Sgﬁnf ng@; g Qlrin@ hsofbetPBE hhy @feASabsBFtRme g@ningt?bheﬁ%ffertggdgﬂg s{a)@&itﬂga %@} OIN)

. . see Brandt, et .at, belo can

%@%ms%gﬁlt%mﬁaerbseaégérﬂ ¥ gguu(‘;gf bg t

be determ ormmng ensi out 0.1-0.2 parts of dried
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formed hydrengéibriom shattaimidal Theogelmehahe t(pemnss spepsthetic. uiiine per efanrafd
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of synt het itb%ﬂﬁ'grza?gr?é?;ﬁ):er eggr”gﬁﬁg'&?"g@@%r eeﬁeﬁlog;e%lt?{? E{é'ﬂ%'?g‘ﬁirgafa?&%%ﬁ%mher

f eat ur @0of thormed Mdieds) oy teefatdly valpasy BEibe gaispeichal B? iRIFEITede| at es

to the | evelbsofbeekgeling atsteigiousaterin tits neatiopwiisave d gelsalwhnerat komal s.

Extract abl ppal 006 706y8hs, Ave Brefl@bRr oM ebolly 3¢ @068 Gramg, f Symmdte of

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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extractabl e polyner 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
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reason of i ﬁqqﬁ%;sapr% E'P 9@9@%@ d%/ﬁeth%%@ Jigalamergias et anﬂihe'ﬁbout 30
m cr on0ar @elllegsnaiesalmmc&s mayalsolb@s.lsieaw ng a snmallest dinension |arger
than 25 about 2nmm rmay al so cause a feeling of grittiness in the absorbent

B P rorot Nk Sid ol Alofbdt Yhing SRARHA SarREES Rl Gay BAPAARIR" -
range. or 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



absorption can be affected by particle size. Larger particles have very
much reduced rates of absorption. Preferred for use herZDntohee2@lEdsor bent
gelling material particles substantially all of which have a particle size
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absorbent article wll typically range fromO0.5 gn2 to 500 gnR2, preferably
froml gm-2 to 250 gm2, 35 nore preferably from7 gn2 to 1 50gm 2, and
nmost preferably from 10 gn2 to 85 gm 2 The present invention is based on
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%Ozi glée é;pp‘@&%tlon of two materials resulis in improved absorbe%cy due to the

following facts:

(de-io

« 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
articie at a weight ratio of chitosan material to absorbent gelling material of from
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Furthernore the use of anionic absorbent gelling materials, nanely
synthetic anionic absorbent gelling materi als as descri eGcthberc2094
(typically having a degree of neutralization of from25%to 90% on top of
30 chitosa j,al s (preferably chitosan salts), in any article,
exhi bit hi g%hagieﬁ'%zt rength during fluid absorption. | ndeed é|bg)i)cg';nb| nation
results in inproved absorption capacity under | oad condltlons i n reduced
rewetting and wetting through and hence inproved confort. 35 In a preferred
enbodi ment according to the present invention chitosan naterial and the
ani oni ¢ absorbent gelling material are present in the absorbent article at
a wei ght ratQ:btef18hprederably fermedildd 1t radreqrierabhytomi h tordit3eandaimostt from
21 2 Cct obgireféddhly W04 189422 PCT/ US01/ 13157 10:1 to 1:10, preferably from
5:1 to 1:5, nore preferably from3:1 to 1:3 and nost preferably from2:1
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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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material w thout hidden it fromdirect contact with bodily fluids, thereby
resulting in optinmmodor control and optinmum fluid harfdDcogepti®gerti es.
30 nlianal agents The articles according to the present invention

preferably {gbifpei, conprise on top of chitosan materi al p@ngkol/gsAbSOr bent
gelling material, optional conventional agents or m xtures thereof. 35 For

I nstance addi ti onal odor control agent or conbinations 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 conbat.
Qdors 22 2 Cctober 2004 WO 01/80912 PCT/US01/ 13157 may be chemically

cl assi fi ed @3y bechemigaliclassifingsascbeing addicr basic o neutrght i vel y, the odor
control agents may be categorized with respect to the mechanism by which

t he mal odor de ' ' . . control
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sodi um bi car %&g#s e.g., sodi um phosphate), phates (e.g.,
zinc and coFbEYMEH PRREE.PE W eif’di‘i’?' c acids such as citric acid, lauric

acid, boric acid, adipic acid and naleic acid, activated carbons, clays,
zeol i tFm, sili saaab;dimmaeuag@mgltafb; uaeqqewiﬁl @ﬁ?&ﬂ}f !imﬁudhaléa@d;ﬁgte@dor .
control agegts %gﬁ"ﬁy%z@%r% }b}ﬁn E}e 6%”38%&'\ ﬁ%@ gé:)e ?%gr an
for exanple itn EP:A- , - A- 0619, 9 Lg ’\/@%gg 977, WO
91112030, BB HEN BNGTRIARD SEPRISHE-O-sainE APALOBRBY SWRRAIPS! CABRKYS al so
i ncl ude ‘chedcids aychage raitsc aacid, fayridacid2boke asict edipic esidaanhonaleicbantd;| at es
such as f oractivatencarseohbydiays deaned) silkcas, [ateinateoussgartie 3ot dyeiddéarnngxanpl e
'(“net’ﬁ’yf@ﬁﬁ.%o@%ﬁgfé‘s oS Srayine oot ot gf%“ﬁgt?@gf%’%ﬁ*ﬁé?ﬁéﬁegha ati ng
agent & ad CUCIPT Batiie MUEPAo6S S ERrr 1O 8 O S1hzo2dr Wapthady?,

i nt endi ng tWORRK!/ bRV 81 H364F and W 966668%.ed t hat the benefit of 25 these
materials is in part due to their exceptional ability to renove iron,

copper, calci [ I N ' bed
THESI e il e e B et
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 jons 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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Anot her suitabl e odor control agent for use herein is an acidic pH buffer
30 system such as citric acid and sodi um bi carbonate, so@coreq@i@dphate and
sorbic acid buffer systens. Such acidic pH buffer systemw || contribute to
the benefiygopfeoiNe present invention by further enhancidgy@ihifRi nt ai ni ng
the cationic properties of the chitosan materials herein, even upon aging
of the bodily fluid, i.e., upon prolonged wearing tine 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. 23 2 Cctober 2004 WO
01/ 80912 PCT/ USO1/ 13157 Maski ng agents such as perfunes may al so be used as
odor control adéasking dgentsi suchPgmieciimes mayhalsabeiusked ais|ddoe cantsp @geablise

absor bent -didreial es may conprise the 5 additional odor control agent or a
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are preferably incorporated bethhesabsohent aficles of cellul ose tissue.
Optionaglg y the system may be bonded between two cellulose tissue |ayers

with, for exa I SLV.E .Qr 0_ Skl -bondj system
as descri bed P?%%h?ﬁifs(g% grl]dr?qgﬁe,éiﬁﬁ%gd?%yn?e%f géhﬂegt gﬁéetgg%t_ ﬂ%wgﬁt i on
chitosan, tRECTEARL iBtohegbaenent Fliele by @nyef de Betheda dsstassd d theitt i onal
odor cont r dbr exgample dayerédenthecrone efitherebaorbleat anticld o tmixed witkinithe fibersr dance
w th the digfghestErbart chfe. 94/ 01069 or Italian 25 patent application nunber
TO 93A 301028. TO 93A 001028 describes a |ayered structure substantially
as descri bed i&q\/\o 94/ 01069 with the exception that TO 93A 001028
conprises a nmulHRSEHERIGRLARY d)e SRioRIFRIVERRNt gelling HHatsteles dpseribed: he
i nt er medi ather¢inyand optioohl addifimahvedar cordrd iapeot(s) areyrefergol Ogor@y¥atedat woul d
between two layers of cellulose tissue. Optionally the system may be bonded
between two celluiose tissue layers with, for example, a hot melt adhesive or any

20 suitable 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



be incorporated in the present invention. The internediate |ayer conprises
in 30 particular a pol yethyl ene powder as thernopl asti c 2atiebera2004whi ch i s
mxed with the chitosan material and absorbent gelling material as

"~ descri bed r\fﬁ@i/ﬂ) The mxture is then heated such that ﬁ(ﬁﬁ]ﬁﬂiﬁ?ft hyl ene
melts and gl ues Ke 1'aninate | ayers together. Adhesive lTines are

preferably also placed on the edges of the lamnate to ensure that the
edges of the lam nate stick and any | oose chitosan 35 nmaterial and
absorbent gelling material and optional additional odor control agent
present do not fall out of the lam nate. Alternatively, the polyethylene
powder nay gme fcﬁﬁd\sm&xé thysedcorameridliycivallable fioa AT Fheiley2068er 2 Adm80912

PCT/ USO1/ 1 Ugs f Qfiud “3% Bg fnﬁ@e F@EER ot | %o%é%fnéﬁt@' etogé@}%}o ATO

Fi ndl
component s t%&g posly Asmeth gw‘*ﬁwﬁwp e, PEaing PERLeS 8 o ¢ he

heating st epheieusingpelyeinwrea PowHely pol yet hyl ene powder. 5 The chitosan
mat eri als and ani oni c absorbent gelling material may be distributed

toget her or Seﬁﬁéa&tﬁﬂ ;nhrﬂgié%f‘%%sbb{noﬁi& Qﬁ%rﬁlé?ﬁn ﬂfq)ﬁétﬁr;aloﬁ?d;y bghe

entire absochlét gr(t&qé %I ﬁ one I I

t opsheet 'k ‘l’te 3 Helr FPAHEY prggg%negHgyd:fr rkcé'v'é‘?rﬁ?g NePUPY. ‘E)‘fert he core
or any nixttheemicz ebgareent. arfitle o fin b deast vAE arisevezhipyals of Bentopgleati ng

mat eri al  meghdier sHckEtigdd Wi &6l at RABDAGN ©P BSaraldaydrs f innbgensoars! mixuret he

whol e sy f Eiﬁﬁre%f’ T ecrﬁ’t%§ér{ Rrfht Vé]r%‘( %ﬁd a%orb@b{teie?lm %@Pﬁ‘ﬁy% &&Yﬁu{]t@ﬁ area of

e o e hamgeREoRE o7 noR homRdensausly oprhe WholeSsuriaes ¢ fhe deueidRrd -

article) orornhax@rar 85 onheneof seudal area off hiesurtage dayrydayasitio orhiehhd igr esent
i nventi on quistisded @@lgr cafird bRa araiféh durtdiudding eda e therddyesrif eelapareofobt ai ned

when t he Ch:hé%ﬁét?’ éléﬂorarﬂ tur Qetb?nt gelling material are in close

physi cgj proxim | n sal sor ent article. C ose physical proximty
as use 5ner ein encorrpasses artlcul ates, 20 granul ates, flakes, noodles and
ext rudat €s conﬂraarmrn@rmadeemgwdlmgahOhﬁwepneaent mwgénphecrpt\mttrh adpe capisdlr bent

gel I'ing mataid alid Kanaseg Payfsimaicepa®Xbbialngdalien tienchiasseatavaed n xture

of the two 5o F‘Je"i‘ﬁ? oith %ét@ﬁa’i arl@hﬁ f“ds@ étﬂ@ﬁ‘é‘fwxiﬁ%ﬁ\fgfﬂ% ssagf Sbddiénti dual I'y

in the form at.e ran an cent to one

anot her (i . ceWl lpRSL PHYRIFR] g P éFTL" 1ast H%e a*?'l‘%f’&‘maé?%% Uatehul es,
f 1 akes,20hocthegatesd flakes, | nqmyes Bpd’ e*lﬁmtqshygnt@mhnmﬂhﬂlwtpwn irpatesialact ual | y

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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meant that the chitosan material and the absorbent gelling material are in
direct contact with each other as opposed to bei ng physl ©ellobyr Zidar at ed by
for exanple a layer and thus being present in different |ayers and thus

not in di r%&ﬁi/ﬂB{%mte contact. 30 The chitosan nateri gl-@Agofesss i bed
herein, the absorbent gelling material and optional odor control agent if
present may be incorporated as a powder, a granulate, a particulate or can
be sprayed in the formof for exanple a chitosan- containing solution

wi thin the absorbent article. Wen used in a granulate or 35 particul ate
formthe chitosan material as described herein and the absorbent gelling
mat eri al as wekn ons embodipent tizd abstobert gellinglImatgeitis pasitidredogsurh thattatd

separately Ridh t l:at e Maic? ober
2004 WO 01/ gﬁ%llézrbgc'f?iu gfl etlﬁ%@?&?ﬂhag%eegg'?r’%gdﬁ%eg?ﬁt?ﬁg‘&’@ﬁssg?dbg%{m%| i ng
material i 9§ PPEHELPERM, henchitogen materdl. 15 pasticulayy thsy absaebent @elingi schar ge
cones i nt o roaletialds lavatdd aiatdsathedofshett whelehs tige olitosan atatdrid ¢y lecated
chi t osany ng,8kér2dway RoRahd tédsh sy, | L.0g en LS
| ocat ed t owar q}%ﬁfﬁ:ﬁ? f)l?S eewm/ﬁ%%ggg%%e cﬁ?‘f\r{gtsgaeﬂﬁhaﬁée}??%{rg P’é t+‘g%rglt’.; ed 5
further avv\gf)lef & RE: e (BhsorbrBt geling materia)ds lecaledhiny thei eare e g. |
towards trandhifekshitesan Patdrial dbllgcaté ialiberdvemtbug efuttherg away efrdral thes
| ocat ed i N tbfheelifan tAE AbtdiBefYcifg il SEoxahbid ARGH & trhflald i 1p © but
further awg% frolmthe t%)shﬁle?t t han Lhe absor bent %e |1 ng_ materi al . For
exanpl e whelP"HS 1g¥5TR 4% 4Sest 3% s absp coregghitosan anqieral isyPicaly 19p38f bent
core, CWitdfurexaapl spriayed) aryfhiediroys laperadisttetDtoands thecbgrkshespi(lgted) on
the fi broussidey@inglidy8F bR diBbR AP obiiPRamiahan ig(pb@fbhed%dg @bigkhe | ayer
are sui tablﬁ_‘ al t ho%%? iisge :‘Fﬁner .side | %ﬁpr eferred to, ensure cl ose, physi cal
proximity JPYEe PHPBLAST g (hitgFan aterd! Js thenahsorent pellpargalenial
present bethresant thetweew the bwo dibrdusyleyss) and thé ebsbbenb galiing @hdtera isat eri al
Lo the 15 tomnd Behecieitielfuc TR of ind Mmndl 12 oy o arbdRa 1608 2T on-
o 1T B ABeeE and e, bnS seed 0 I Bautshenth B arerdin s ibstrdied e
absor bent dégureng Alsoechitisan paateiial partidiegrandbihe absorpentageling mateniatr se
gradi ent CopeRIMY HigiRNbé MMEdtatdatin fNbRENGSRicAt coRberfaton RRflughahe- Thi's
can be achi ﬁvg"?ﬁ by fd%nSpCI:??l ﬁhl tosei.ﬁ. mat Sr |qa9]l_|.e§aétd¥cclj.es so a5, to forma
gradi ent coNERIRSSRT Gh 4 P%@' PR RS0 ashieypd Y JISpASHIGERfosEBr e, a so
called z- d!m@etialcnmﬁd@ aaliae e formegeadient henceptration thacugimthedhickdessaiii t osan
mat e 2os itRe Eﬁ@@rﬁérfmtf 8] ? e c‘éﬁé% zroﬁfrgeﬁoﬁah@ra@hé@,r\bﬁérbiéﬂﬁé%ohe&h%ont h|e| _
topsheet tOofttheecf%l’cj)rsaraz1 (ﬁ?atgrialg Pnecrt%s?ag rfro?nn&ecs%r ac(?:21 rc':?th absb?r%%? |Ccr)1|% ftagﬁgge 'ng
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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absorbent material particles so as to forma gradient concentration through
the thickness of the absorbent core, wherein the concer OatobenZ@i4 t he
absorbent 25 gelling nmaterials decreases fromthe surface of the absorbent
core faci ng,gbtaﬁsoghopsheet to the surface of the absorbenj.cae,f2fi ng the
backsheet . executions are particularly beneficial Tor optinum odor
control and optimumfluid handling, i.e., optinmum absorption and retention
wi t hout any | eakage through or rewetting occurrence. The chitosan materi al
due to its gelifying properties forns a 30 so-called inperneable |ayer
towards the backsheet thereby preventing any |eakage through. Suitable
di sposabl e absorbent articles accofbiamenteothe present invention include
t hose described as follows: 35 26 2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157
Absor bent core RecRifl ROk Prldlnt RIVGHE ,th@‘éﬁgéﬂb% cénhﬁcsﬁﬂéff@%’?dhéwﬁ%“
i nclude the follown cO ?_nents._ a).an QS{)_I onal prinmary ui
di st ri but i ofPTRNENS, (@} &P LRUPNSlPrimary; flusd \gistiibution deyss Rreterably itesaiher | i d
di stri buii owith @ysacondary aptionalifwids distribgtion kayer;;(b) 8 fluiinstoragei layar] (d)idmr ous
("dusting”)opteyar fibrder ("Nusiggt)hRysi Ahaafind)iRe starige ()erobhaT (d) Ahéonal
component s. ofiehal ehrfibbrlets ABcAifRABind BYRBH iRVLrRS tRPIIREL lypdAve  any
t hi ckness d rgﬁtgcgng on t %qen H e envi si oned. a Primary condary
Fluid Di st r#BUNIGKRCISYRAENERE A9ghe SRALSE 6RYSRERH- of t he absorbent " according
to the present inventionis a primary fluid distribution |ayer and a
secondaggy fluid distribuypes SRhdarlFRuil DidEbMticaiLSlved buti on | ayer
typically underlies the topsheet and is in fluid 15 comruni cati on
therewith. The topsheet transfers the acquired fluid to this primry
di stribution |&§)‘@r opbPnal] COTRRIENG; Of ey ARSOIPAND BREPTEINgY igydhe apiesentTh s
transfer ofinténtiog istapomary flhid ¢istribation Biyst ant @t secondagyefiuid adistrisutioot  onl y
| B thg t hi clp&s The Prinany 8RtribatieN Bybh§plcamgtidernst th dgsneit 8¢d isanurf bt [1?
absor p : e o] r r . . ution
ayer i cofitBhialCHingleditn: he Miheetdsngt el deais iR ks ety 1 Oy
communi cat i‘!iﬁt”\Fl’H'é‘?be?frf.‘” fitimaly distbution to the storagr ayera Misdransferifiuign | ayer
i s to readithoughathierprinfdryidistfibudiontlagerprdcoes gotdordy i thet ihivhnessa\bet atsod
transfter I]Ealbﬁcj)thﬂ Mnglfh dridewidtri@iFd b o therA88real Ioduaih!‘l'{ie faeécmpt&)hs:f}‘l _wd d
capacity. o or AQE er, . [ : ui

B BHES Yodiasho AN STkl Bicell | dnckhles; T8¢ oy,

distribution . ) _rﬁp.rlse of "an i or ¢
di st ri btft i o¥{SRYars laven apsg s dp iuid, cammunisation thespwithy RUEose ¢fethis
capi | | ari essdsendayrdidtiiidios [awesis tohreadilyegcquire 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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are useful as distribution layers. b Fluid Storage Layer 30 Positioned in
fluid conmmunication with, and typically underlying the pOnebgr20pd
secondary distribution layers, is a fluid storage layer. The fluid storage
layer typiwghisbezonpri ses the chitosan material and/or giyyyddpias; absor bent
gelling material. It preferably conprises such materials I n conbination
wWith suitable carriers. 35 Suitable carriers include materials, which are
conventionally utilized in absorbent structures such as natural, nodi fi ed
or synthetic fibers, particularly nodified or non-nodified cellul ose
fibers, in the formof fluff and/or tissues. Mdst 27 2 Cctober 2004 WO
01/80912 PEreiened /are fissug osftissue daraipatesiis $he context of ganilanyinApkies and t he
cont ext of sy ey, napkins and panty liners. An enbodi ment of the
absorbent structure rrade accordi ng to the present 5 invention may conprise
mul tiple | ayer co ses | ayer tissue.lamnate caII forrred
by fol ding the "Bﬁ't"togf'g orbﬁqgg{guqt%aemgdgéwcgr "]90{‘%@8 Rach

ot her fd& éR\éﬁWjP@"Wmﬁe\ﬁéu’@pleﬂ?)f%@ﬁ@ﬁﬂwaﬂﬁﬂ@ﬁl'@&tﬂ(lhﬁw&)l’aﬂmﬁtﬁydrogen
bri dge bandgpicallyi fooraec byebidingathe tesdé antcaltsal Thvte §Mlcrs BgN IvetjBinedlts and/ or

other  optiQpAlHES dhth I&Bf'a@ﬁemﬂﬁﬁ? rﬁﬁdﬁ?ﬁ@e L&meﬁy ydﬂoagh/bd'fied

|1 ul fl the stiff d.
cel 1195 L SoE esbh Al S8y SELO b e ARG Rl G
acet ate, pdRfionzlynaterals canbe cpmplisehietiveendechyesi de, acrylics (such as
Orion),10 pol yvinyl acetate, non-soluble polyvinyl alcohol, polyethylene,

pol ypr opyl ene, M%ﬁnf@@'déﬂ Q@?ibéz%%haa% fhg! Q“‘i’fbn Pk jﬁéieeﬂ?erﬁ%ﬁgér%?jegm

fib t bly,
thett her " ufRARSURMENE RS, tam Alsp b6 fioed @ndtlpe,laﬁ% hoss BEdRyof GlHio . The

storage | ayasetatanpelywayli Aedrisige galyvinidens: ehlogtle, asuties (ascfP@SI Drlen),

di at omaceoqmlya&iyt laceldes, rThchrbebBbe pblgvinylt Qlcbmmrcpoqeknymnei peeopyiens, 20 |f

the chids0s aiaRligEd @lueh 38%fin) SRARIRES bifhporidht FBER! tidbo %ﬁn jbaper sed
ic

PSQaf‘f’S"ge ?%steq A faf?gafv Enﬁgﬁﬁs%rfaa?csiﬁae ereasT Tever

di recti ons twatad te be hydrephilsJihersiorage i’q'Yéf garbalagenqha;feﬁller Wegteniaisrsgeheous
di stributi e Ralitepdismazbens edith, \amnfvaliesetef, te migroes iqaacstestiong chi t osan

materi al s and/ or absorbent gelling 25 materials partially or fully.-
20 If the chitosan materials and/or absorbent gelling materials are dispersed
non-homogeneously in 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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c Optional Fibrous ("Dusting")") Layer An optional component for inclusion
I n the absorbent core according to the 30 present invertt Ooobers20®4fi br ous

| ayer adjacent to, and typically underlying the storage |layer. This
under | yi ng {i layer is typically referred to as a "gUsdelighisy | ayer
since it pr&o{\??ggehgﬁa substrate on which to deposit absorbent §52ﬁ1|57ng
material. in the storage |ayer during manufacture of the absorbent core.

| ndeed, in those instances where the absorbent gelling material is in the
formof macro structures 35 such as fibers, sheets or strips, this fibrous
"“dusting" layer need not be included. However, this "dusting" |ayer

provi des sone addi t ico@tiler Optidoki Compidnantsco fiebatbdarberd stractafe as rapi d wi cki ng
of fluid along the length of the pad. 28 2 Cctober 2004 WO 01/80912

PCT/ US01/ 13157Tﬂe%lngbe‘HPtch{gtco%ﬂg%etﬂé j:rQé rit Wﬁve%*i’s?smc%ﬁ”ihgﬁ&é ‘q‘gﬁéﬂ e The
absor bent core according to e present | VERT L on can i el Ude ot her

opt i onal coqpak?ﬂ@'nfeﬂwevﬂ%ﬁm@orw&ge%sw B 3BPHERRt Webs. FebreX@nipl 8, a 5

r ei nf or & ngeidorcimgcsonimbearp bg iposiioret withini the tregpectieg Eyersy @r lbatvezen, ther

bet ween th h&esﬁ%ﬁipéqwé@, bither shsoffent Bred SiRADRMORMG CscriféCEhdufd !&faodifg ing
scrinms sho . Iy r | arriers
to fluid t;gau%gfcgjrnﬁ&ﬁa\ﬁgﬁgﬁ ﬁtgq{og?cﬁ hﬁt":ﬂ%tﬁiggg’be?ﬂtgﬁﬁ ﬁﬁéﬁgﬁaﬁe@%@urs as a
resul t of tHewcHsE?! iplegrnhat PRIy OFeYra @S & FeauiOf dhermad handing.§iNtereiRgi r ed f or
t hermal | y bewnideceralvsuallyentt rexjuired fartbermallp bdhded aipsinkett sfhoctaredi ng to t he
presentqg nvention the absorbent article conprises as an essenti al
conponent a topsheet. The topsheetgﬂgégé%%i se a single |layer or a 15
multiplicity of layers. In a prefe i ment the topsheet conprises a
first layer, which provides the user-facing surface of the topsheet and a
second | ayer @atodingatd the presentdavantioopbéabsprbeet adiele torapfisassas laayer and

f he absor begysentd rcﬁﬁiﬂéh@ﬁtf@f@sﬁ@e{”ﬂﬁ? &&ﬁﬁ@é@ﬁ? %]gﬂleiQé’ besiglé! 1dyerep aea;:ht _
ayer indiv A | on-d rritatin
to”the Gearppiigicey i ks & roPER ohielymaft he 1B coMbisdio 1t 1o 17
to be st ret'B¥RfdWhichdifavides thpgisgr-facing sitace ohdhe fasheptiapd: yeeqangdayar

I nventi on t{hsot calede sécamdanb @psbeety hetwesn dimy fiost tdyer amdt tei absorberdi | abl e
for this pwiRearesd known in the art, such as woven and 25 non-woven

fabrics and filnms. In a preferred enbodi nent of the present invention at
| east one of the layers, preferably the upper |ayer, of the topsheet

compri R a  hyhedabRinet 35| 7 qthiole pBd hease &agpdayer Biivisupliapeds 1q b
Pr ef er abl y,cantpdiaop @eft 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

a5
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



| ayer is provided by a filmmaterial having apertures, which are provided
to facilitate liquid transport fromthe wearer-facing suOtaber 26ar ds t he
absorbent 30 structure. Such apertured - polyneric topsheet further
parti ci pat §po hisebfie odor control benefit. If present tfﬁnl,‘%\@?{s layer
preferably conprises a non-wven |ayer, an apertured forne |I1m or an air
| aid tissue. The 12ackabeet 35 The backsheet prinmarily prevents the
extrudes absorbed and contained in the absorbent structure fromwetting
articles that contact the absorbent product such as underpants, pants,

yj amas and undergarnments. The backsheet is 29 2 Cctober 2004 WO 01/ 80912
PCT/ US01/ 13rsfergefrepeityiopsi tepkiquidso (&gt oenisesiiand/of eirine) rands iss paafietfbly ur i ne)
and is prefraamhhotureaamha@whqﬂaétrcomra authda hobet iflexiblel Mauidlidpeniysot her

flexible | 'H:iilﬁeﬂaib%gﬁra\'éo%bsus tA%ﬁ.L/ z ?é)rnp"?le#ﬁ%d TeIA?s fésrﬁgﬁehglge' n, yt he
F'btc'otf1

term "fl.exip readi
conf orm t o i3 aéHB}Péi?" e geppie ﬁhﬁ%a%awoww
backshedt dheduown bogye The @acksheehalrsac:aemase ietastialchersctegistits allcovisg itet ch i n

]g_ne ?rl t wo tdisteedt MGne lof tAoPBiRicAbRL AN éﬁ@@terﬁﬂtﬂuﬁé\ﬂkﬁl@e@écksﬁé&pL' Stes a
irs ayer ar shee

and a seco ?Sgg itﬁé’ﬂ(ﬁ%ﬂ%ﬁ 2@'&5?&@‘5 g%é"%Hﬁet ﬂge urtfgc% 0Eatﬁgfl rst

| ayer and t rﬁ Sg?qu?claéi?'éf ?Pr@a ghget} b B‘i"‘@&l‘"ltyeextends
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part offgor all of the preferred side flaps, side wapping elenents or

wi ngs. 15 The ?ﬁ&'ﬁéaﬁsﬂbeﬁ?ﬁicg éﬁcfs &tr Vtﬁ@ vﬁ'{oléﬂ \éﬁg?%};\? tpﬁ tre

pol ymeric fil ns ene

pol ypropy! &7, C3t eXtREdatc; and PP of ol ofdng mﬂ%ﬁﬁeeoﬁﬂ%dlaﬁénwaeen

mat eri al . Wrrebﬂngbieyoem&er\bmgksheet is a polyethylene filmtypically

havi ng a thickness of from about 0.012 M (0.5 ml) to about 0.051 nmm (2.0

m | Exe I
Oor|)oor a? i on g? lrﬁ%g?fg{%hg %:ﬁp st sﬂgo@ern ?{%ﬁg{'fso?&‘naa?%ﬁ?éfg "8% 1ﬂrgﬁd by
Ethyl CorpSH&Ri%h e’(ﬂ"?gﬁ@!%rf i ofs Peethylens ¢or 808@'{9@&'9”%&" HRANPQRHBer t he
desi gnat i onmatpriall9386h a3 laefiimbensiteth setwivenpnatiedala Praferaltyo shve Hackstitelris mat t

i ni shed t @ psipatheena i iyRicallP hBviRg al thicRneuRNST forh 6Boutf001 1 8im (6.5eniackshee
finished t ¥l ihbalié 101D eim (6.5 ksheet
can permt ¥ apats 44y ﬁﬁ?&p@mfusomt
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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



absorbent structure, i.e. be breathable, while still preventing extrudates
from passing through the backsheet. Al so breat habl e back®©hbes2@npri si ng
several layers, e.g. filmplus non-woven structures, can be used.

Br eat habl e §BY1/8@12 preferred herein as they contribute t Pt oAk, | nprove
t he odor control benefit 30 associated with the present i1nvention. Even
nore preferred herein the di sposable absorbent articles have both a

br eat habl e backsheet and an apertured polyneric filmtopsheet for further
i ncreasing the odor control performance of the articles. Odor control test
35 The odor reduction is neasured by for exanple an in vitro sniff test. In
vitro sni f¢oniaded wihanaoerqus compopeniagopipiningpeolutiar. ader s t he odor
associated with articles conprising the ingredients to be tested
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as strory aasshjmtjmenumberl&eamugaethr@e reETlig leath €edt @BbSloRSzar@ i¥@sedeoC. | N
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repr oduci ng th@uqsrmyly ot viRd (eiegLReSsMi asAs todhtiedted Dy lising e m-sdigeed

;g;‘f{)lg:ﬁ) h?% SfghéA c&@@m.wa{ D rGaURE e S6sehiaCiilddBRls M

mat eri al rac %’§§ q? rﬁﬁ'\é%’ Ss J ﬁthyPQ‘Pr r@@Yc@%’B q C%%ﬁ’%&bl e from
Dow Chemi camysarb(eeacnhltﬂsonms QYﬂ"Pi@ﬂ@@llC@I’hosﬂlew&ﬁﬁVt@heﬁé tegethérewittd apane

total |evelabsbriasit igeting! meesdl (e, %dsis litked @aaiant PeIyScriyREd Xz 9segDpt ai ned
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Povel "o acmool 164 o7 Sl boas P CpPEZSaRT Ao S SHAIRDNSY [acn
sanpl e, wertBisdnixiire was digher thamrihe 8 otunpleasentness rirsstiomoblained & gacbducts, 5
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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



25 statistically significant. Alternatively the odor reduction can al so be
measured with in vivo sniff tests as described in patent Oappét 264 ons,
EP- A-811387 or W97/46191, herein incorporated by reference. 30 The

present i ngRY| s further illustrated by the fol |l ow ng-gx&
Exanpl es: 358E¥ghgnb% e A The fem nine pads used in the foI?Covm ngmel%arrpl es

were Always (Always is a registered Trade Mark) as sold by the Procter &
Ganbl e Conpany. 31 2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157 Each fem nine
pad was opened by cutting the wap around the perforated coverstock at its
bottom face approxi mately along a | ongitudi nal edge of the release paper,
whi ch covers the external adhesiveé |ayer. The side of the 5 absorbent

fibrous core waachifemimidpae Ivazyopenedyl dutfidy il Wept AABUNBYRY pedidragidneabl e
Pl ves.  eacl psuthC b, AS bondhe R Bhanbinkatly o H0RGR B Lo ot g M 1 0
is paral | el™{€gS¢n rar‘l@’%}T comersn sk external caghesivee layRr. + Haarsidmtetr thgl and
ani oni ¢ Sabsabsperent gtiprobis georat sasakthgnAGYposedt ebyh calighitlyn exhiftihg  thhies watdrut ed 10
bet wee tn : hteiﬁ@etrﬁé\alilé tpianss t{o@tbﬁf ReyeiMBhg BubBERuichlR Nthi ih&ss b&ﬁ%ﬁ@%ﬁﬁtﬁ t
reconstitute. t&he r re. . | i nn eet was
t hen put bal@tl? t|§Ajr§)t %5\?%52 é(%(rélﬁ hlz']rq{ﬁ]ilg a;ﬁT&ﬁ?ﬁ%ygﬁd%ﬁ%q@wagﬁgg? %"Bﬁ% apé(ré?%’r at ed
cover st ock ‘WS 4% DAgrjlel %ﬁ@e tq??é'ec f?tsr@ynaalgn ftsglhs The cbitgsany madeiial @ndi ded
adhesi ve t @néioniGaagsioseniegalling odatedal (AGM) Wees ninhagbnabusie, dishibuteidn t he

AGM (049 g)betwsSititheas 16w BBus MRes, SEHER WeROhEA (Hid Pidgethér BPRBAGGsal | abl e
from Dow qﬁ%gb&?r'b%n qe_chl tosan material (0.5 g) used was chitosoni um
car

pyrrolidone oxylate comrercially avail able from Amerchol Corporation
under the name Kytaner(r) PC. Exanple B 25 O her pads were prepared by
foll owi ng the rehetter miSueepble idnanimepshedt nats thers pebblaak inthi #¢ oiiginali ng

honmpbgeneousgiogitioh earidihie MA4E eF SundqitirfoPRad cBRér8ldcR wasatdictiQ@tbngtHeldbdtdyan
sol uti qg V"a}ﬁezg‘fse td&%ﬁ@ﬁ,@&ﬁg{‘gg?tﬁ%@o!&@% ower halve fibrous layer (i.e.,

the one intende oser sheet of the pad once
reconstituted) and that AGM was distributed between the two air laid |ayers
as 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.
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30 described in exanple A. The water inperneable inner backsheet was then
put back into its original position and the wap around petcber 210ad
coverstock was seal ed along the cut by neans of e.g. a doubl e-sided

adhesi ve t ,The AGM (0.5g) used was cross-linked s acryl ate
XZ 9589001qp§3%%?abl e from Dow Chemi cals. 32 2 Cctober 8‘%‘2‘3%9%%80912

PCT/ US01/ 13157 The chitosan sol ution was prepared by solubilizing 1 g of
chitosonium pyrrolidone carboxylate comrercially avail able from Amerchol
Cor poration under the nane Kytanmer(r) PCin 100g of distilled water and
stirring at 40C over 1 night. 10g of the prepared sol ution was sprayed

onto the | ower Theal ¢hitosen tsodutionbwaasprepgred b splubdizing01 1g «ff chifosbrismn per

gad) a?”?h;gjr@dé@&ﬁ;rbme%hﬁn@bﬁﬂﬁéwlabhé fréth |P9H\érﬂﬂo!é¢tﬁ' poRtiGe dndér Exanpl e
excep on

absor bent gﬁ;:;'rjﬂ? trl(grgl&t[g QSP@M@EM %’t\@fng:% ﬁﬂc&’ﬁhg%eq%ﬁ

Accor di ngly hPieDargeysalifionvas sriayed o lews( bakye ¢f therfibrRsdayet ween

t hese t o f(i.6s 649 qf&?é@@%ﬂ"@ladhere then joined together to reconstitute

t he absorbent core. 15 The chitosan material (0.4g) used was chitosonium
pyrrolidone ca e commercially available from Anerchol Corporation
under the nanme Kytamer(r) PC. AGM (0.4g) used was cross-linked sodi um

pol yacryl ate XZ 9589001 available from Dow Chem cals. Silicate used (0.7
g) was Silica &dherpe@saxesé bedplaged byfollo@ngdke g@tiodinthanpid Aexteptithatne

pantA: litper girat '(cﬁddr%nftr@{ |a@\éﬁﬂ)9m@§<%6§é@%nhﬁ)paofr%%6rb8ﬂt Bamh métbﬁar based
on Al ways a r

Cermany. T éblt é’lﬁee%ﬂoé%?\ ?ﬁnﬁlgxa@be%nﬁcéﬂ\%og r@y Fﬁgg B%f%f"g Scode BPC
5105 CPM RIVEER diAreedenegpshy sistribisad hshesensthspe itep l?é%‘i J&RB@ whych| were

Mequi nenza tSpajoiried tfﬁg\dhelotoereqm%tutatha apsarbenssere. | aminate (13.2 cmx 4.0
cm) conposed of a 2 layers of air laid tissue of 55 g/nR basis wei ght

(avail ghl e fro I u
Bet vvee?l'%t he two y@@t}g‘a\l‘ﬁhgﬁr%l Wj@h Stepgﬂn"ﬁ?s n@ﬁé@ﬁ)ﬂ'&'ﬁr&%k@é@%gﬁﬁer| al
t oget her wqomfa?fp@ﬂy é"%l'l??l?rfffé!ﬂt'“mﬁg’ﬁm iGRIPoFatien unger the name Kytamer® P
AGM (0.49g) used was cross-linked sodium polyacrylate XZ 9589001 avallab[e
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



The backsheet conprises two |ayers a first layer and a second | ayer. The
first layer is in contact with the absorbent tissue and 2 fetobeczitd | ayer.
The 35 second layer is in contact with the first |layer and the undergarnment

of the weangygysedfie first layer is a fornmed apertured fijapdfisyade of
Low Density PE {'Supplied by Tredegar Film Products B.V. nﬁ@?% under the

manuf acturing code X-1522}. The second | ayer is conposed of a nonwoven
| am nate {13MB/ 16SB 33 2 Cctober 2004 WO 01/80912 PCT/ US01/ 13157
manuf actured by Corovin GrbH in Germany under the trade name MD 2005}. The

nonwoven | am nate is conposed of 16 g/ n2 spun bond and 13 g/n2 neltbl own.
Each backsHeatufaeiywed by Cosvire Snaekd in Geesmany lunder thectsadsy namedbeiiistel y

over | apped @ hahwglere lapiphieC &t compated obald g/MmBigpiin BHnERMGOXS r’giﬁﬁ' y 8
g/ n2. The EmSIiHI'&NNtEéth&@kM{ ; ?%@E Rbr ﬁ%tiﬂn'%aﬁg Bgﬁﬁjz
il Sbl e from

| d by SA S t
C0"E L) s etpaaPhao A ik chplaic A a&a\;%cv?%@@{%%kz fQuBes

Dow Che® calde giliredfpt attanhmant of bath backshgetsyars weas supplied tbwéiﬂcvmli
pyrrol i donespraialynhaddrethe omatenaticatdd PVaTai | abl e from Arerchol under the
name Kytaner(r)~PC. Figure 1 represents a sectional view of a pantiliner

structure 1 of h co shee I tissue

| ayers 3 conpri %@@Q @%QQ ‘?ﬁ%l S?@E‘B‘ﬁ&"@'@"} PQ@GE‘ME’S é%s]b’%?or%d at

t hei r | ongiavatitiel edgdaowi Chepdtalsi ard aghilgsan | maaerralx(mﬁ@) a1sefl ad@st osoni um
pyrr ol lmona:masdmm threlammbm&t@b@amllywanamg froffARTer&tol UAddir esent

bet ween thgpf r @gend air laid tissue layers 3a and 3b, a backsheet
conprising a tirst Iayer 5 and a second | ayer 6, adhesive area 9 and 10,

an adhesive |ayer 7 and a renovable release liner 8. 20 Qther panty liners
can be made st higurend reproseris amsctomnl yiswel awaniilisemstiugture rhoefitxaople Bns

regar di ng tditdch Bo@pHsysas itepshebt Rhair ¢did tieaaniapeises ica}npﬁadg@ﬁn@t Bgﬂind gelling

mat eri gls as.se@@ﬁ@@b}?@gfé @y@gﬁﬂpka%t lﬁu—ftuOIP ltu%%%f g?:%j ggél %

represents a I on COITpI’I Ses

a topsheet aZW'X?‘é[Pr rﬂfo??@‘éﬂé’ﬂ@ﬁ ne ebxylnte PQYVHSr gnq AP rﬂ?"@gs econd
tissue | ayem%tewas arﬁﬁest)betmenélde &rst endisecorsngir laidiissue lederes3amnchdb.adhesi ve

area 110, @mbm: coflprising dbERyed 5 BAd bisekesd e+ ec@r@@wbarweranahe
first and s,%c Né \%gg fﬁ%g wg[; ré’tQ egﬂ?\% chi tosoni um

pyrrolidone 3 Iocate "hRer surface of the second
air |aid tissue 30b a backsheet conpr|5|ng a first layer 50 and a second
| ayer 60, adheSithas p@ngalirms 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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and 1000, an adhesive layer 70 and a renovable release liner 80. Al the
above-exenplified absorbent articles delivered outstandia@cmtber 2085 contr ol
benefits and fluid handling benefits when conmng into contact with bodily
fluids lik . 34 2 Cctober 2004 WO 01/80912 PCT/ U T 1S
CLAI MED | Squ.ﬁﬂ%\ﬁﬁart icle conprising chitosan materi al %@%@%Fﬁc
absorbent gelling 5 material. 2. An article according to claim1l wherein
said article is a disposable absorbent article, preferably a sanitary
napki n, pantiliner, tampon, diaper, incontinent pad, breast pad,
perspiration pad or interlabial pad or a body 10 cleaning article. 3. An
article acAWHATIS COABMED §3: t he preceding clains wherein said article is a
di sposabl e absorbent article conprising a liquid pervious topsheet, a
backsheet and an absorbent core internediate said backsheet and said 15
topsheet. 4. An article according to any of the preceding clains wherein
the chitosah RBtFFE Cm'sw%é@%ééndﬂaéaa'céwagt ARANiST alworkent aelings oy
preferay fromatd8@¥oto about 100% even nore preferably from90%to 100%
and nost 20 preferably from95%to about 100% 5. An article according to

any of the precedi ng. ' erein.th | . Lal_ i

wat er - sol uble. g\g @g"’%n%ﬁ?@f"\@@e Oagcmérbd?_n‘gn%ggﬁg%)g/'do%ﬁ !ﬁ(ﬁ% 'graech%qoﬁab'g | ai nB
wherei n the chPPubent 3ricler piaferally & saaitaryiners: Paplitgr) MRcthidiePEhe range
of 3 to 6. 7. iwostineintpedabreastpad, perspiratioofpadher prtertabifl mpdcbman®dyher ei n
t he chifgposan gBa@hGatides a chitosan salt, typically a chitosan salt of
citric acid, formc acid, 30 acetic acid, N-acetylglycine, acetylsalicylic
acid, fumarjic acid, glycolic acid, _imnodiacetic acid, itaconjc acid,
lactic aci & maPBidlde pacordiRg te agy: phithe precading caimscyviprelnaaidtticke iga; g,
succi nam ¢ aci dispssabls rabsodent], arise ocdmprising &  lEejEhmendousadopishegk,ubani c

aci d, glutaricpagisHeetTBh® RInCalidrbent R3OreVihterA&didte SaibfRaxERdacald saidaci d,
benzoi Ggaci d, %gﬁgaucm nic acid, adipic acid, thiodiacetic acid,

t hi ogl ycolic acrd, “al ani ne, valine, |eucine, isoleucine,

prol i nephenyl al ani ne, triptofane, netionine, dglycine, serine, cysteine,
tyrosi ne, abpafagride acgbudirgrioeny loy shenerecadipgnélaiens waeraih thes chitosan

hydr oxypr ol i nemaptal Bbé FoAEyrea dp Pextdtglatiit bfl moPd thdA X564 prdfBRIbROfomnd nore
preferably is 56%[ QS%B&WOB%,rQJeH%B% 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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