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ABSORBENT ARTI CLES HAVI NG AN ODOUR CONTROL SYSTEM

COVPRI SI NG A CHELATI NG AGENT AND AN ODOUR ABSORBI NG -
AGENT WO 97/46191 Field of the Invention PCT/USTIN8971
present invention relates to absorbent arlticles in particular sanitary
napkins and panty |iners conprising conpositions providing odour control
benefits. Background of the Invention Wi | st
the primry foABSORBENTARTICLES MAVINGAN OPOUR CONTROL SYSTEM:

articles to absorb and retg,j : L TRO area of devel opnent
inthis field is the cont r%ﬁ%?“ggﬁ?(ﬁgﬂi%%gms&?gﬁ%i ned within the
absorbed fluids or their ANOPOUR ABSORBING AGENT a wi de range of
conpounds whi ch may be present in an absorbent article during use which
result in the formation of nal odours. These conpounds include fatty acids,
ammoni a, am nes, sul phur containi ng conpounds and ket ones and al dehydes.
The art is replete with descri ptipjaid 6f thellnveHio@dour controlling agents
for use in absorbent articles in order to address the problem of nal odour
formati on. These agents can typically be classified according to the type
of odour the afhetpresenttinvertibr celatesdd .abisdobent articlés irpaticdlacdapitafyei ng

acidic, basglgc.: t idi C . CO - a . hav p ter
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and sul phalerefitBasi c odour controlling agents have a pH of less than 7 and

I ncl ude conpounds such as citric acid, boric acid and nal ei c acid.

Neutral odour controlling agents have a thof approxi mtely 7. Exanpl es of

t hese types of conpounds i ncl ugac D clays, zeolites,
silicas and starches. For exanple EPO 348 978 di scl oses an absorbent
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and nol ecuadicles toabsorb and retain fluids, another important area of development in -
this field is the control of odourous compounds contained within the absorbed
fluids or their degradation products. There are a wide range of compounds
which may be present in an absorbent article during use which result in the
formation of malodours. These compounds include fatty acids, ammonia,
amines, sulphur containing compounds and ketones and aldehydes.

The art is replete with descriptions of various odour controlling agents for
use in absorbent articles in order to address the problem of malodour formation.
These agents can typically be classified according to the type of odour the agent
is intended to combat. Odours may be classified as being acidic, basic or
neutral. Acidic odour controlling agents have a pH greater than 7 and typically
include inorganic carbonates, bicarbonates, phosphates and sulphates. Basic
odour controlling agents have a pH of less than 7 and include compounds such
as citric acid, boric acid and maleic acid. o

Neutral odour controlling agents have a pH of approximately 7. Examples
of these types of compounds include activated carbons, clays, zeolites, silicas
and starches. For example EPO 348 978 discloses an absorbent article
comprising an odour control system wherein the neutral odour controlling
particles are selected from carbon, clays, silicas, zeolites and molecular sieves.
EPO 510 619 relates to absorbent article comprising odour control complex



EPO 510 619 relates to absorbent article conprising odour control conplex
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the ni cPBbE telyoeliinatedhr eby reduci ng mal odour production. Thus, the
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system which provides effective odour control over a wide range of malodourous
compounds. In patticular, there exists a nee(_i to provide a system which hinders
and preferably prevents the formation of od@urous compounds themselves and

which absorbs any residual odour. -

It has now been found that the above rieeds can be addressed by the use
of a chelating agent in combination with at least one conventional odour
absorbing material such as zeolites and silica. ' -

It is believed that the chelating agents link with the metal ions present in
the discharge thereby preventing chemical reactions and the formation of
odourous degradation products. Furthermore, the chelating agents also interfere
with the microbic metabolism thereby reducing malodour production. Thus, the
combination of these chelating agents with conventional odour control agents
allows them to absorb the remaining odours effectively and thereby prevent the
detection of any malodours from the absorbent article.

The use of chelating agents for the reduction of odours has been
described in the art. US 4 356 190 discloses the use of aminopolycarboxylic



detection of any mal odours fromthe absorbent article. The use of
chel ating agents for the reduction of odours has been described in the art.
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am nophosphonat es for inhibiting the production of undesirable products on
body surfaces and their use in catanenial products. EPO 524 581
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Summau of the Invention

The present invention relates to an disposable absorbent article comprising
a liquid pervious topsheet, an absorbent core and a backsheet. The core is
intermediate said topsheet. The absorbent article comprises an odour control
system comprising the combination of a chelating agent and at least one
additional odour control agent. -

Detailed Description of the Invention

According to the present invention the absorbenf articles thus comprise as
essential components a chelating agent and at least one additional odour
controlling agent. ' -

Chelating agents

Suitable chelating agents can be selected from the group consisting of
amino carboxylates, amino phosphonates, polyfunctionally-substituted aromatic
chelating agents and mixtures therein, all as hereinafier defined. Without
intending to be bound by theory it is believed that the benefit of these materials
is in part due to their exceptional ability to remove iron, copper, calcium,
magnesium and manganese ions present in the absorbed fluids and their
degradation products by the formation of chelates.
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Wthout intending to be bound by theory it is believed that the benefit of
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A preferred biodegradable chelator for use herein is ethylenediamine

~ disuccinate ("EDDS"), especially the [S,S) isomer as described in U.S. Patent
4,704,233, November 3, 1987, to Hartman and Perkins.

Preferably the chelating agent are: selected from ethylenediamine-
fetracetate, -triacetate, -diacetate, and -monoacetate, N,N, disuccinic acid
(sodium sait), ethylenediamine penta (methylene phosponic acid) (sodium salt)
ethylenendiamine tetra (methylene phosphonic acid) or mixtures thereof. Most
preferably the chelating agent is ethylenediamine tetracetate.

According to the present invention the absorbent asticles typically comprise
from 5gm2 to 300gm2, more preferably from 10gm-2 to 180gm-2, most
preferably from 35m-2 to 65gm2 of said chelating agent.

Odour control agent

According to the present invention the absorbent articles comprise in
addition to said chelating agent, as an essential component at least one odour
control agent. Suitable odour control agents for use herein include activated



According to the present invention the absorbent articles typically
conprise fromb5gnfierr] to 300gnferr], nore preferably from 10gnferr] to
180gni err ], Wpst46%kf erably from 35nferr] to 65gnierr] of sai BCTNSPTRENYy —__
agent . Qdour control agent Accordi ng
to the present invention the absorbent articles conprise in addition to
said chel ating agent, as an essential conponent at |east one odour control
agent. Suitable odour control agents for use herein include activated
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herein is available forma nunber of conmmercial sources under the trade
nanes such as CALGON Type "CPG', Type SGE., Type "CAL" and type "OL". Oten
such material is referred to as Carborvedeur cartrdl@aents " acti vat ed" charcoal .
Typically it is available in the form of - :

The carbon material suitable for employment herein is the material well
known in the art as an absorber for organic molecules and/or air purification
purposes. Carbon suitable for use herein is available form a number of
commercial sources under the trade names such as CALGON Type "CPG",
Type SGL, Type "CAL" and type "OL". Often such material is referred to as
"activated" carbon or "activated” charcoal. Typically it is available in the form of
an extremely fine, dusty particles having large surface areas (200 - several
thousand m2/g.) It is to be understood that any of the "air purifying” or
"activated" carbons of commerce can be used in the practice of this invention.

Zeolite odour control agent

The use and manufacture of zeolite material is well know in the literature
and is described in the following reference texts: ZEOLITE SYNTHESIS, ACS
Symposium Series 398, Eds. M. L. Occelli and H. E Robson (1989) pages 2-7;
ZEOLITE MOLECULAR SIEVES, Structure, Chemistry and Use, by D. W.
Breck, John Wiley and Sons (1874) pages 245-250, 313-314 and 348-352:
MODERN APPLICATIONS OF MOLECULAR SIEVE ZEOLITES, Ph.D.
Dissertation of S. M. Kuznicki, U. of Utah (1980), available from University of
Microfilms Interational, Ann Arbor, Michigan, pages 2-8.
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are crystalline alumnosilicates of group IA and group Il A elenents such as
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of the zeolite. Structurally, zeolites are conplex, crystalline

i norgani c pol ymers based on an infinitely extending framework of Al err]
and Si g er r Stiusturaliydzeolites jase acomplgshcrystalling jnorgapicpplymesk pgsed s .

Thi s fr aperdihitelyt éxtehding frafieWwork 6hAIDS!dnd SiD4! lRrahBERS liAked RbdBadmat are
occupl e

d, by th t d_.wat | es,. Th t t f I
of o zoBHcbY ShBRRGM! GpIBRR RS IbE TAMEWORK struphue SHRIRbS AR pT |
- st ruct uirdercormeetexhveidsithat are occupied by the cations and water molecules.

The structural formula of a zeolite is pased on the crystal unit cell, the
smallest unit of structure, represented by

Mxi/n [(AIO2)x (SiO2)y | . wH20

where n is the valence of cation M, w is the number of water molecules per
unit cell, x and y are the total number of tedrahedra per unit cell, y/x usually
having values of 1-5.

Zeolites may be naturally derived or synthetically manufactured. The
synthetic zeolites being preferred for use herein. Suitable zeolites for use herein
include zeolite A, zeolite P, zeolite Y, zeolite X, zeolite DAY, zeolite ZSM-5, or
mixtures thereof. Most preferred are zeolite A and zeolite Y or mixtures thereof.

According to the present invention the zeolite is preferably hydrophobic.
This is typically achieved by increasing the molar ratio of the SiO2 to AlO2
content such that the ratio of x to y is at least 1, preferably from 1 to 500, most
preferably from 1 to 6.

_The absorbent article preferably comprises from 40gm-2 to 90gm-2, more
preferably from 55gm-2 to 85gm-2, most preferably from 60gm-2 to 65gm-2 of
said zeolite.
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zeolite ZSM5, or mxtures thereof. Mst preferred are zeolite A and
zeolite Y or m xtures thereof. According to the present invention the
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preferably from 60gm-2 to 90gm-2, most preferably from 60gm-2 to 65gm-2 of -
silica based on 100% purity.
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Absorbent gelling odour control materials

As is well-known from recent commercial practice, absorbent gelling
materials (sometimes referred to as "super-sorbers”) are becoming broadly used .
in absorbent articles. AGM's are materials which have fluid-absorbing properties.
Such materials form hydrogels on contact with water (e.g., with urine, blood, and -
the like). One highly preferred type of hydrogel-forming, absorbent gelling
material is based on polyacids, especially polyacrylic acid. Hydrogel- forming
polymeric materials of this type are those which, upon contact with fluids (i.e.,.
liquids) such as water or body fiuids, imbibe such fluids and thereby form
hydrogels. These preferred absorbent gelling materials will generally comprise
substantially water-insoluble, slightly cross-linked, partially neutralized, hydrogel-
forming polymer materials prepared from polymerizable, unsaturated, acid-
containing monomers. In such materials, the polymeric component formed from
unsaturated, acid-containing monomers may comprise the entire gelling agent or
may be grafted onto other types of polymer moieties such as starch or
cellulose. Acrylic acid grafted starch materials are of this latter type. Thus, the
preferred absorbent gelling materials include hydrolyzed acrylonitrile grafted
starch, acrylic acid grafted starch, polyacrylates, maleic anhydride-based
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(1) conprmatdsatéd \rogo-ar patpcdarbowplip atidsewith gidiyolsothie bisacnylamided and
the di-or triallyl amines. Especially preferréd' cross-linking agents are N,N'-
methylenebisacrylamide, trimethylol propane triacrylate and triallyl amine. The
cross-linking agent will generally comprise from about 0.001 mole\'peroent to5
mole percent of the preferred materials. More preferably, the cross-linking agent
- will comprise from about 0.01 mole percent to 3 mole percent of the gelling
materials used herein.

The preferred, slightly cross-linked, hydrogel-forming absorbent gelling
materials will generally be employed in their partially neutralized form. For
purposes described herein, such materials are considered partially neutraiized
when at least 25 mole percent, and preferably at least 50 mole percent of
monomers used to form the polymer are acid group-containing monomers which
have been neutralized with a sait-forming cation. Suitable salt-forming cations
include alkali metal, ammonium, substituted ammonium and amines. This
percentage of the total monomers utilized which are neutralized acid group-
containing monomers is referred to as the "degree of neutralization”. Typically,
commercial absorbent gelling materials have a degree of neutralization
somewhat less than 90%.



compounds having at |east one polynerizable double bond and at |east one
functional group reactive with the acid-containing nmononmer material; (3)
conpounds h¥@AY4EP1| east two functional groups reactive w th RCEUSOI08971 -
cont ai ni ng nononer materials; and (4) polgyval ent nmetal conpounds which can
fromionic cross-linkages. Cross-linking-“agents of the foregoing types are
described in greater detail in Masuda et al; U S. Patent 4,076,663; I|ssued
February 28, 1978. Preferred cross-linking agents are the di- or polyesters
of unsaturated nono-or pol ycarboxylic acids with polyols, the
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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
extraction equilibrium, by then filtering the formed hydrogel from the supernatant
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
absorbent gelling materials which are especially useful in the absorbent articles
herein are those which have an equilibrium extractables content in synthetic
urine of no more than about 17%, preferably no more than about 10% by weight
of the absorbent gelling materiali.



Gel volunme in synthetic urine (see Brandt, et al, below can be determ ned
by form ng a suspension of about 0.1-0.2 parts of dried absorbent gelling
mat eri al wootrestbested with about 20 parts of synthetic uri reT/USHI/G8971
suspension i s maintained at anbi ent terrperature under gentle stirring for
about 1 hour so that swelling equilibdPumis attained. The gel vol une
(grans of synthetic urine per gram of absorbent gelling material) is then
calculated fromthe weight fraction of the gelling agent in the suspension
and the r at ikheoabsosbent gellihgymiateniale hereidcuiefore destribéd are typisallyaged t o t he
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PCT/ US9 aresatrsorbent gelling material s particles substantially all1of which haue: a
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pol yhedpaiticles.c. Shapes havi ng a | arge greatest di nension/snall est

di mension ratio, |ike needles and flakes, are also contenpl ated for use.
herei n. Agglonerates of absorbent gelling material particles may al so be
used. The amount of absorbent gelling material particles used in absorbent cores

will typically range from 20gm-2 to 150gm-2, preferably from 40gm-2 to 110gm-
2, more preferably from 55gm-2 to 85gm-2. '

According to the present invention the weight of the odour control agents
which may be used in the absorbent article can be readily determined by the
skilled person bearing in mind the absorbent article dimensions. For example
the absorbent article may comprise from 0.5g to 5g, preferably from 1g to 3g,
most preferably from 1.5g to 2.5g of said odour control system.

The odour control agent may be incorporated into the absorbent article by
any of the methods disclosed in the art, for example layered on the core of the
absorbent article or mixed within the fibres of the absorbent core. The odour
control agén'tmi'é preferably incorporated between two layers of cellulose tissue.
Optionally the system may be bonded between two cellulose tissue layers with,
for example, a hot melt adhesive or any suitable bonding system.



The, size of the absorbent gelling material particles may vary over a wide
range. For reason of industrial hygi ene, average particle sizes smaller

t han about WP ¥#46i¥Uns are | ess desirable. Particles having a BODUS2HIBITI
di mensi on | arger than about 2nm may al so ﬁause a feeling of grittyness in

t he absorbent article, which is undesi rabfe from a consuner aest hetics
standpoint. Furthernore, rate of fluid absorption can be affected by .
particle size. Mg‘grger Fart{ycl es have very mnmuch reduced rates of absorption.
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The chelating agent and odour control agent may be incorporated as a
powder or a granulate within the absorbent article. When used in a granulate or
particulate form the chelating agent and the odour control agent may be
granulated separately and then mixed together or granulated together.

The chelating agent may be distributed homogeneously over the entire
absorbent article or in the secondary topsheet or in at least one layer of the core
or any mixture thereof. In a preferred embodiment said chelating agent is
positioned such that at least a portion of the fluid discharge comes into contact
with said chelating agent before said odour control agent. In particular, said
chelating agent is located in a separate layer from the odour control agent. More
preferably the chelating agent is located towards the topsheet or is located in
the topsheet itself and the odour control agent is located further away from the
topsheet than the chelating agent. Most preferably the chelating agent is

- positioned in at least one of the topsheet layers and the odour control material is
positioned in the core. In particular, the chelating agent is located at the fluid
discharge entry point of the absorbent article. '



absorbent gelling material in the internediate |ayer which is between the
fibrous |ayers (120gnierr]) that would be incorporated as an opti onal
conmponent Wn9%48&91pr esent i nventi on. The internedi ate | ayer BPOHPBY8%71 n—_
particul ar a pol yethyl ene powder as thernoplastic material which is m xed
with the prem xed odour control agent ¥nd chel ati ng agent of the present

I nvention. The m xture is then heated such that the polyethylene nelts and
glues the lanmi nate | ayers and conponents together. The bridges which form
the bond poi hhe Bbelatiba apent iandtbel ador scontiall ageptirmay| be distitiieds wel |
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and any gulsstantialiyon teenetdges ohts absorbent Brtiold.| Ng agent does not fall out
of the | am nate. The chel ati ng agent and odour control agent may be

I ncorporated as a powder or a granulate within the absorbent article. Wen
used in a granul ate or particul at e Amsorbehtcareel ati ng agent and the odour
control agent may be granul ated separately and then nixed together or
granul at ed t oget her. The chel ating agent may be distributed
honogeneous| Acearding e thet praseat Javentian, dhei abbsorbent core care include \the
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| ocat ed ¢aretmay thaverany thickness depending oo ¢he endusecenvisjonedi s | ocat ed
further away fromthe topsheet than the chel ati ng agent. Mst preferably
the chelating agent is pogitioned in at |east o of the topsheet |ayers
and the odour control @ BAMANV/Secend wd\Distribution-bayer | n particul ar,

the chelating agent is located at the fluid discharge entry point of the

gg-sr? ngg} Ogg 'ingl gptional c:orr\{%)or?e7r/|t4tt)3t‘1 811e absorbent core accdrdigg to the pregent

chel at i ripvention isuadptimaryduid disttibuliondayer and absectndary Huid distributioneous| y

through |bQgr 2PRE fififAn bistfion IdeY t9Pially UndRricy/ e topShédt and is in
fluid communication therewith. The topsheet transfers the acquired fluid to this
primary distribution layer for ultimate distribution to the storage layer. This
transfer of fluid through the prirhary distribution layer occurs not only in the
thickness, but also along the length and width directions of the absorbent
product. The aiso optional but preferred secondary distribution layer typically
underiies the primary distribution layer and is in fluid communication therewith.
The purpose of this secondary distribution layer is to reauily acquire fluid from
the primary distribution layer and transfer it rapidly to the underlying storage
layer. This helps the fluid capacity of the underlying storage layer to be fully
utilised. The fluid distribution layers can be comprised of any material typical for
such distribution layers. In particular fibrous layers maintain the capillaries
between fibers even when wet are useful as distribution layers.

b Fluid Storage Layer



or may be distributed substantially in the centre of the absorbent article
or substantially on the edges of the absorbent article.

Absor bent cow 9746191 According to the present invention, the abpspubeEwisemior e
can include the follow ng conmponents: (a) an optional primary fluid

di stribution | ayer preferably together w tl3 a secondary optional fluid
distribution layer; (b) a fluid storage |ayer; (c) an optional fibrous
("dusting") layer underlying the storage |layer; and (d) other optional
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comuni cation therewith. The topsheet transfers the acquired fluid to this
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utilised. The fluid distribution |ayers can be conprised of any materi al

typical for suciaglepibodirient of thesifsorbéntostiddtare Made REcdingdocthe prélsBhfli N

e o2t AL CSnian Mhay comBras miufible layars Gompiaes & puRlsoyas Besue lamingls
97/ 46191 formed by folding the tissue onto itself. These layers can be joined to each other

PCT/ US97/ 08?3|1example by adhesive or by mechanical interlockinglgr by hydrogen bridge
bands. Absorbent gelling material or other optionat material can be comprised
between the layers.

Modified cellulose fibers such as the stiffened cellulose fibers can also be
used. Synthetic fibers can aiso be used and include those made of cellulose
acetate, polyvinyl fluoride, polyvinylidehe chloride, acrylics (such as Orion),
polyvinyl acetate, non-soluble polyvinyl alcohol, polyethylene, polypropylene,'
polyamides (such as nylon), polyesters, bicomponent fibers, tricomponent fibers,
mixtures thereof and the like. Preferably, the fiber surfaces are hydrophilic or are
treated to be hydrophilic. The storage layer can also include filler materials, such
as Perlite, diatomaceous earth, Vermiculite, etc., to improve liquid retention.

if the absorbent gelling material is 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 faminates of
carriers encifosing absorbent gelling materials partially or fully.

¢ Optional Fibrous ("Dusting") Layer



Positioned in fluid conmunication with, and typically underlying the
primary or secondary distribution layers, is a fluid storage |ayer. The
fluid stowrpendgpter can conprise any usual absorbent materi gcT@wss708971 —_
conbi nations thereof. It preferably conprises absorbent gelling materials
in conbination with suitable carriers. 14 Suitabl e carriers include

mat eri als which are conventionally utilised in absorbent structures such as
natural, nodified or synthetic fibers, particularly nodified or
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PCT/ Uss7; %%%slare usually not required for thermally bonded absor?felnt structures.

The topsheet

. According to the present invention the absorbent article comprises as an
essential component a topsheet The topsheet may comprise a single layer or a
multiplicity of layers. In a preferred embodiment the topsheet comprises a first
layer which provides the user facing surface of the topsheet and a second layer
between the first layer and the absorbent structure/core.

The topsheet as a whole and hence each layer individually needs to be
compliant, soft feeling, and non-irritating to the wearer’s skin. it also can have
elastic characteristics allowing it to be siretched 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
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



An optional conponent for inclusion in the absorbent core according to the
present ‘invention is a fibrous |ayer adjacent to, and typically underlying

t he storagewiompas191Thi s underlying fibrous |ayer is typicallypcefossrasdrt o —_
as a "dusting"” layer since it provides a_ substrate on which to deposit
absorbent gelling material in the storagé’layer during manufacture of the
absorbent core. Indeed, in those instances where the absorbent gelling

material is in the for%}‘lg{ maaro structures such as fibers, sheets_or
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respective layers, of the absorbent corBacksheetreinforcing scrins shoul d be
of such configuration as to not forminterfacial barriers to fluid
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The backsheet can comprise a woven or nonwoven material, polymeric
films such as thermoplastic films of polyethyliene or polypropylene, or composite
materials such as a film-coated nonwoven material. Preferably, the backsheet is
a polyethylene film.

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
clothlike appearance. Further, the backsheet can permit vapours 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. ST
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by a fil nwo®tggonl havi ng apertures which are provided to fetiuspresea | i-gqui d
transport fromthe wearer facing surface towards the absorbent structure.

| f present the lower |ayer preferably ¥onprises a non woven |ayer, an
apertured fornmed filmor an airlaid tissue.

Backsheet The backsheet primarily prevents the extrudes absorbed and
cont ai ned i nAceerding 4o taatpresenicinvention the abisorbent articlel maytfing utilitnimct t he
absor be : GRS Hﬂbgeé s. The
backshetra%arﬁfsﬁgg%%rby | .%ggﬁ,(ﬁg\ﬁﬁgcﬁfﬁgﬁﬁnﬁyg g.. m%ﬁges. nd’?gé’@jrﬂ'lR ne)
and is prasticuias thepresenti onfindsaapplicatipnyity sanitary Rapkins,andpantyier

f I exi bl dirjdrgui d i npervious materials can al so be used. As used herein, the
term"flexible" refers to materials that are conpliant and will readily
conformto the general shape and contours of the human body. The backsheet
al so can have elastic characteristi cExdrhplgsng it to stretch in one or two
directions. - The backsheet typically extends across the whole of the
absorbent structure and can extend into and formpart of or all of the
preferred sitioe sapitans napkinsdisednia thedollowingexamples. were Alwaysc(Always heet

can comsié?egiﬁvg}#gnwdenmwsg S5id %y e PROUIYFB! Ganibié r@oyﬁ.ﬁgg.g%ach

it or | 6| GORKIG WA ORSMPRI GHIDD HerWEAR: AN 1S perteiated caNPLRIOT Bt s

bac ka he ?ioﬁ%n&abgaﬁﬁrbmhﬁtelyf él?ﬁg a lc}ngguﬁifﬁmhg_é)bfﬂhé yeréasb%pteih whigh ar e
manur actur e Loor.at,0on o ncj nn |- | er e . :
fos! gnatETe e bRl BRI eVerd Tha B Aty sbsbthent Hirbys Brg s o, o
Haut e, Ithénhaexposedday slightiyshiftingtheowatep-ispegteablecplastic botiem layepand er abl y
enbosse 'ﬁ.gy ttgfd Ny t [ : tptidsd R

Furt her,ds e%{:‘@hete o cgﬁnﬁ%r m&grg\rlgél)u shﬂt (i)mfégé_\ggg dgr'%ér%t he ag;or ent

st r uct uraRPIPXENalely e semauhicknass, alosgia plapeavhinh i Barliel tatheciane of

passi ng thr iapkir NitselfiC Thee Sheldling® djetit! binal ehda6d6de Sontdd NEYstémnGs
several { SHehsneSudly islrBUibl Detweeh”Hidbe” b FFoSs 15l Which"Sit then

joined together to reconstitute the absorbent core.

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

Samples were produced using the method above, containing the odour
control systems as described hereinbelow. A commercially available Always
sanitary napkin without modification was used as a reference.

The chelating agent used was ethylenediamine tetracetate available from
BASF AG, the odour control agent used comprised a mixture of zeolite A,
Wessalith CS, available from Degussa AG, silica available as Syloblanc 82 or

Silica Gel 123, from Grace GmbH and charcoal available from Chimviron.

Odour control test

Principle of the test
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PCT/ US97/ 08971 16 According to
t he present WRP#A¢¥bn t he absorbent arti cI e may find utility RCHEST087y -
napkins, panty liners, adult incontinence -f)r oducts and baby diapers. In
particul ar the present invention finds application in sanitary napkins and
panty liners. Exanpl es: The
sanitary napkins used in the follow ng exanpl es were Al ways (Always is a
regi stered Trade Mark) as sold by the Procter & Ganbl e Conpany. Each napkin
was opened by cuTbeé iy va\mesmffatesalconansts b ppavidingathedtest \prodacts toathei iisers,

b f
ot Lom { aceweBpg e bRt A Fehfil! iph Tor SAARGL i SxpElogRRERIEL,
core is theﬁ"B‘}Gﬁ?stBG"' W@FPQHPP?%‘H& nigleagantaessofitheadesiiof thepad: i c

bottom | ayer and subsequently, the fi brous core is split into two hal ves,

each having appgoxjimqately the sane thic s, along a plane which is
parallel to theé(éFbgés%‘f"ymﬁﬁs% ¥§ §eps ?15 98% chel ating agent and the

odour control systemis honogeneously distributed between these two fibrous
| ayers which ar r to reconstitute the absorbent core.
The wat er |nperﬁeb§ﬁ§'qn%%ﬁd‘gtﬁg§ﬁg§ I's then put back into its original
position and th@. V¥easing ofipreduets or at ed coverstock is sealed al ong the cut

by means of a 939Pr&dlﬁ§‘|@hﬁn%‘ e@grﬁﬁn"@fﬂegﬁgam Sanpl es were
produced usi ng thgpgﬁe od above, ntaining t ur control systens as

descri bed her ei fib SA comercially available A ways sanitary napkin

wi t hout nodi fi c8t Seatistieal arsaigsie oftheé dagd ence. The chel ati ng agent
used was et hyl enedi anmine tetracetate avail able from BASF AG the odour

control agent used conprised a mxture of zeolite A, Wssalith CS,
avai | abl e fr om Cegsignmer ofthéipradactai | abl e as Syl obl anc 82 or Silica Cel
123, from Grace GrbH and charcoal avail able from Chi nviron.

Qdour control test Principle of the test
Women are chosen who are known to have an odour control problem.

Each of five women selected were given one product per test sample
individually packed in an anonymous bag.

Wearing of the products

Each woman wears the products in an alternating way. For example: if the
first woman wears the product A, then product B and then the product C, the
second woman wears the products in order B, C, A and so on. This is to ensure
that the products are worn under the same conditions. The products are worn
for as per habit and are frozen (at least at -20°C) immediately after removal.

Product retumn and preparation of the test samples

The products are collected every day and are kept frozen (-60°C) until all
the used products from the same women have been collected. The used pads
are thawed to room temperature for 2/3 hours before testing. The products are
then weighed to estimate the loading of menstrual fluid. Among the products,
one reference pad which has not been worn is added. The used products are
then placed into an aluminium tray covered with a perforated aluminium sheet.
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vivo sni Wobmsdioronsi sts of providing the test products topChusemossr, -
wearing the products and returning them for analysis by expert graders that
express their judgnent about the (Un) p‘l easant ness of the odour of the- pad.

Each test conprises five separate stages: 1. Consignnent of products
2. Wearing of products 3. Product return and preparation of test
sanpl es 4. Sniff test 5. Snifftesti cal analysis of the data

Consi gnnment  of the product Wnen are chosen who are known to have an
odour contro &r em Ea h of five vvo[ren sel ect ed e given one_product
per test san%T‘ sessien ?l§e§JH n; 3, lagge ArrAndifienes pom with relatively

V\lé?rl ngtrabnd air tpmmuerF tand is perfnﬁmédt by ratriesstagin g?éuerﬁrwﬁuwa&eltads’rﬂftf 2“ o
alterna roauc en
oroduct RETHOBRES O e’ jﬁé&ﬁ%ﬂ i Bach s I SRsAoR. Tre YinBef M use | 1
order B ar(y cmwnieebsn ingrstrategy tduringsthisotimieabut is apked dothe comsistent under
t h t

0 ATIRSHG O S OB S e G i A ol
return &heelr ig5apppPraximately 12~ seeands; thecgraders sniffs prastucts sataseveral | ect ed

every daeciisFnterva! frofiP2ach (thefl. an thebe WhrditiHs eléig; siffdr kvaflistés 1 om
t he sami ggn ha}( E‘en col | ected he ysed ? S are %room
t enper attifeCHQNT 9F £acH FLMGR é"’?@%‘i‘? iEINg 17’ @Pl&!ﬁ%&%ﬂ BP%S tﬁ‘?@ Whighed to
est i mat @ahges fromli-10 (higheshievel of uhpleasanthessito 5 émpsbpleasant)oWith tHier ence
pad Wh' ProBBaufY 'eddhYraliBF Bommpa?Sdfhls (URBIeUSEMnRESS ICthe B5fsession. The
relative MU odour values from different products are assigned numbers. For
example, in a test session, a sample that is perceived to be twice as strong as
another is assigned twice as large a number. One that is perceived to be one-
tenth as strong as another is assigned a number one-tenth as large, etc. In each
test session, zero is used to designate neutral hedonicity, and + and - numbers
are assigned in ratio proportion to the relative pleasantness and unpleasantness
of the odour.

The Unpleasantness values, for 'each'éample. is obtained as a mean of at
least 72 observations {six women, two _pr'oducts each, six graders).

Statistical analysis of the data

The resuits collected from the test is then analysed by statistical analysis
software (SAS). The data is processed to show statistically significant
differences among untreated and treated products. The difference is shown in
the tables by means of a letter near every mean value. Results with the same
letter are not statistically significantly different. Duncan's multiple range test is
used to form multiple comparisons.

Results:

Using the above method values of the (Un)pleasantness of the odour (MU)
are obtained. Generally MU values are negative i.e. the higher the negativity the
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Sniff test Sniff test session takes place in a large air-conditioned
roomwith relatively rapid air turnover an‘% is perfornmed by at |east six
graders who have to sniff all the products of the sane woman in each sniff
test session., The ader nmay yse any convenient sniffing strategy during
this time, bﬁjf°'19°e'§§§éﬂ‘&'%a¥?éﬂeﬁ$§ Pgtiﬁpdpﬂf-o%&w vale gives indigation ofithe
test, gradereffestivehess of ba qdoureoatrelisydtei.ni um sheet for approximtely 5
seconds; the graders sniffs products at several seconds intervals from each
tthem 1In these conditions every sniffer evaluates the odour of each series
of products using a (Un)pl easant ness scal e which ranges from-10 (hi ghest

| evel of ungbRRRREt NESS) inMOSt " i rog each

gr ader corrpffr,es MJ (Unplggse!'aa?i"tnﬁess) ﬁrﬁﬁgﬁbﬁrg{ Vyé'@%%gna?’tghe fgjfgﬁ??fe MJ
odour val ues from differ@®ntpr oduct s38@RE assi gnedessinbers. Fradustiamblye, i n
a test session, a sanpl Kihs Per G 0 be fayy ce as st not her
is assigned tw ce as Iare(gclaﬂl?ﬁ‘s nt’rsrber.%%ﬂﬁﬂ;t IS %gr cei ved t%‘qﬂgogénség tenth
as strong as another is assigned a nunber one-tenth as large, etc. In each
test sessi orRefeeence s used t® designate @eutral hedoggity, and ¢ and -
nunbers are assigned in ratio proportion to the relative pl easantness and
unpl easant ness of the odour. The Unpl easant ness val ues, for each
sanple, is obtaihhed as a medh7et at 1.8ast 72 observa@ns (six vBOKN, two
products each, six graders). carbon+ . Statistical

anal ysis of the data The resul(ts ,corrlected fromthe test is then

anal ysed by statistical analysis sof2a@#@50503).  The data is processed to
show statistically significant differences anong untreated and treated.

products. The difference is in, khe tables by of a letter near
every nmean val u€. Results w@?%mhe s%he letter are g'gfélétati sti cég‘iy
significantly different. Duncan's m(silicatzeoliteye test is used to form
mul tiple conpari sons. 50:50) i ‘ '

3 071 o0 288 30%

4 0 10 . -2.88 30%
(silica + |
zeolite 50:50)

5 0 1.0 -2.88 30%
(silica +
carbon 50:50)



Resul t s: Usi ng iival ues of the (Un)pleasantness of the
odour (MJ) are obtai nH I]mll Ival ues are negative i.e. the higher

t he negawopiasidhe * WO97/M6E91* PCT/US97/08971 - __
PCT/ US97/ 08971 19 stronger the

unpl easant ness of the odour. The MJ vaQe gives indication of the

ef fecti veness of an odour control system Pr oduct Chel ati ng
Qdour ¢ asant- % Mal odor agent agent
maoa" CWHAT ISTELATMED 15,

(g/ napki n) ( g/ napki n) wMJ
In vivo tests Reference 0 0 -4800/
0 1 e . I I 5
Ccarbons’” AN absorberit- dititle co&\.p?ismg a Jiguig ep??f!%‘ﬁé’psmeé an at%Bent
0. 7-1 1. ¢ore and a backsheet, saig,core being iptermediate said topsheet and said

(() SI7| Ilc a+ Z eqalackeheet and said absorbent article comgﬁ@méoén odour ontrol sygtem,

10 said system cgglpnsmg the mbmaﬂon of a chelatmg agent and atdeastca +
zeol i t e 50: Bhe additiobal odour control agent. 1.0 -2.8B

30% (silica + car bon
50: 50)

An absorbent article according to claim 1, wherein said odour control agent
is selected from silica, zeolites, activated carbon, absorbent gelling material
or mixtures thereof.

3. An absorbent article according to any one of the preceding claims, wherein
said odour control agent comprises silica and zeolite or zeolite and
activated carbon. |

4. An absorbent article aecording to any one of the preceding claims, wherein
said chelating agent is selected from, aminocarboxylates,
aminophosphates, polyfunctionally substituted aromatics or mixtures
thereof. | |

5. An absorbent article according to any one of the preceding claims, wherein
said chelating agent is selected from ethylenediamine tetracetate, or N,N,
disuccinic acid, or ethylene triamine penta (methylene phosphonic acid), or
ethylenediamine tetra (methylene phosphonic acid) or mixtures thereof.

6. An absorbent article according to any one of the preceding claims, wherein
the ratio by weight of said chelating agent to said odour control agent is
from 1:10 to 10:1.

7. An absorbent article according to any one of the preceding claims, wherein
said ratio by weight of said chelating agent to said odour control agent is
from 1:5 to 5:1.

8. A disposable absorbent article according to any one of the preceding
claims, wherein said absorbent article comprises from 5gm-2 to 300gm-2 of
said chelating agent.
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pervi ous t opelkwed191 an absor bent core and a backsheet, saiRCHHSWOBYIng—
i nternedi ate said topsheet and said 2 cksheet and sai d absorbent
article conprising an odour control syst i} said system conprising the

conbi nation of a chelating agent and at | east one additional odour
control agent. 2. An absorbent article according to claim1, wherein said
odour. control agent is selected fromsilica, zeol ites, activated
carbon, abgor bA”anﬁ@'sbbl&Q abBsbfert! article Oécdﬁrd rdna‘ of the bf’ecedm

absor bent article acc ng recedl
sai d odour con®PBTS:Y gﬁfe"é'oﬁ?a %@%"'@PP? 8&“{![ e’n %P%@Wrrlﬁzt E)V\gﬁ
activated car bofsaid4dotm cobtrol Bgent.arti cl e according to any one of the

precedi ng cl ai ns, wherein said chelating agent is selected from

anlnocarboxylates -+ am nophosphates, polyfunctionally substituted
aromati cs dD. nixdispesable abserhent article saceasding, &otany tang of stheo prrceding
any one of theclagﬁ§e\9ha&.ﬁkasdramd@&rs'samtag RabKIn @l panfidinaent | S
selected from et enedi am ne tetracetate r N, N, uccinic acid, or
ethylene triam ne penta (nethyl ene phosphonic acid), or ethylenedlanine
tetra (methyl ene phosphonic acid) or m xtures thereof. 6. An absorbent
article according to any one of the preceding clains, wherein the ratio
by wei ght of said chelating agent to said odour control agent is from
1:10 to 10:1. 7. An absorbent article according to any one of the
precedi ng cl ai ns, wherein said ratio by weight of said chelating agent
to said odour control agent is from1l:5 to 5:1.
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