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vgl atile conmponents or volatile deconposition

p1 oducts of such excretions can cause disconfort,
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di sposed tA aggg problem arises in the tenporary

st or SFRUBFULEHREIFEY articles, be they 25
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semi-liquid excretions which they are intended to prevent from soiling underwear or

other items of clothing.

20  Even when the article is disposable, malodors caused by volatile components or
volatile decomposition products of such excretions can cause discomfort, already

during normal wear before the article is disposed.

A related problem arises in the temporary storage of such soiled articles, be they
25  disposable or washable, before their disposal or before laundering, as applicable.

Malodors emanating from such stored articles are highly undesirable.

A permeant, contaminant or volatile in the meaning of the present invention is a
substance that can exist in the atmosphere at a substantial detectable concentration
30  and can escape from such an article. A large variety of such permeants or volatiles

are known.
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Disposable diapers have met with increased commercial acceptance in recent years
and many different constructions have been proposed and used. Usually, the moisture
20  absorbing functions are accomplished by a multilayer diaper comprising a liquid
pervious top sheet or facing layer, intended to be facing the wearer during use, in the
form of a nonwoven material for example a spunbond material. Moreover, disposable
diapers often have a liquid acquisition layer between the topsheet and the absorbent
body, said liquid acquisition layer having the ability to quickly receive large amounts
25  ofliquid, to distribute it and temporarily store it before it is absorbed by the
underlying absorbent body. This is important especially in today's thin compressed
absorbent bodies often with a high amount of so called superabsorbents, which have

a high absorption capacity but in many cases a too low absorption speed in order to
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A nonwoven web or nonwoven material usually is a fibrous material formed from
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20  polymeric fibers or filaments. Nonwovens can be formed from polymérs like
polyamides, polypropylene, polypropylene copolymers, polyethylene, polyethylene-
terephthalate, combinations thereof. Suitable materials include dry laid and carded
materials, air laid and random materials, spunbonded materials, meltblown materials,
spunlaced materials, and through-air or calendar bonded materials. Alternatively, the

25 nonwoven web can be latex-bonded or may be bonded with combinations of the
above techniques, such as latex bonded and calendar bonded materials or other

suitable combinations.
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used in the manufacture of the aforenentioned sanitary
Many of the materials used in the manufacture of the aforementioned sanitary

20  products are fibrous materials. Beside cellulosic fiber materials, materials derived

from synthetic or thermoplastic fibers are useful for a wide variety of applications in

diapers, feminine hygiene products, incontinence products, towels, medical

garments, medical and pharmaceutical products and many others.

25  Ttis clear that the problems indicated above with respect to soiled diapers apply to
the same extent to other articles, e.g. incontinent products, medical dressings,

sanitary napkins or any other article emitting volatile substances.
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inth
1\/‘laorgove1y it 1s known from WO 97/30122 that the barrier properties of a
thermoplastic polymer can be improved by forming a barrier layer with a dispersed

compatible cyclodextrin derivative in the polymer.

20 WO 93/10174 is directed to thermoplastic films containing one or more metal
powders selected from aluminium powder, magnesium powder, zinc powder and
manganese powder.

The application is directed to a thermoplastic film which is characterized in that the
film comprises at least 0.1 wt. %, preferably 0.5 to 6 wt. %, based on the total weight

25  of the mixture of thermoplastic and filler, of at least one metal powder, selected from
the group consisting of aluminium powder, magnesium powder, manganese powder
and mixtures thereof. According to WO 93/10174 the average particle size of the

metal powders is in the range of 5-20 um.
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scavengi ng properties Nbre specifically, it has been
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partlcle? S0d/oc: a cyc oaclljextrin material into fibers creates a"reactive"material having excellent
malodor scavenging properties. More specifically, it has been found that the presence of -
nanosized metal or metal alloy particles and/or a cyclodextrin material in a fiber material,
preferably a synthetic polymer material and more preferably a synthetic thermoplastic polymer

fiber material is advantageous in achieving excellent malodor scavenging properties.

In one important aspect of this invention, the fiber material used as absorbent and/or as
constructive material in a hygiene or personal care article, comprises a cyclodextrin material or
metal particles or a combination of cyclodextrin material and metal particles, capable of

scavenging malodor-causing volatiles and permeants,
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liquid-absorbing layers or regions of e.g. diapers, napkins and pads.

The invention includes methods for manufacturing such articles, comprising the
incorporation of such absorbing materials and/or sheet materials.

20
The metal particles in the meaning of the present invention are preferably “nanosized
particles” having an average diameter generally in the range of 10 to 500 nm, or in
the range of 40 to 250 nm or even in the range of 60 to 150 nm. It has been found in
the present invention that the use of particles having an average diameter of more

25  than 1000 nm may be disadvantageous, where the fiber thickness is reduced. Of
course, where the fiber thickness is sufficient to incorporate bigger particles, the

metal particles may be bigger than nanosized, as above defined. Additionally, larger
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According to the present invention it may be

advanf agetidsxififi maReiglSs aisyerde® inkB€inventive fiber material, it should have

some low moisture content, preferably a moisture content of about 1 wt.-%, based on
the cyclodextrin material.
20
According to the present invention it may be advantageous or necessary to use
cyclodextrin material having at least a low moisture content. As can be gathered
from WO 03/016148, the barrier properties of a material made of cyclodextrin
having pendant moieties or substituents and a matrix material are not maximized if
25 dry cyclodextrin material or cyclodextrin material having a moisture content below
0.3 wt.-% is used. The presence of some moisture in the cyclodextrin reduces
complexation during the compounding and conversion processing steps. When

cyclodextrin with an appropriate moisture content is uniformly dispersed into the
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I nvention, "scavengi ng"
The inventive fiber materials are able to at least partly permanently scavenge the
20  permeants reaching the fibers. In the context of this invention, “‘scavenging”
comprises destructive as well as non-destructive neutralization or bonding of
malodorous volatiles. Scavenging may e.g. involve chemical reaction with volatile
molecules which leads to changes in their chemical characteristics or just bonding,
complexing, chelating or other processes which fix the volatile molecules, more or
25  less permanently, at or in the fibers without permanently changing the molecular

structure of the volatiles. .
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poly(ethylene-co-tetrafluoroethylene) copolymers, (tetrafluoroethylene-co-

20  propylene) copolymers, polyvinyl fluoride polymers, etc., polyamides such as nylon
6, nylon 6,6, etc.; polycarbonates; polyesters such as poly(ethylene-co-terephthalate),
poly(ethylene-co-1,4-naphthalene dicarboxylate), poly(butylene-co-terephthalate);
polyimide materials; polyethylene materials including low density polyethylene;
linear low density polyethylene, high density polyethylene, high molecular weight

25  high density polyethylene, etc.; polypropylene, biaxially oriented polypropylene;
polystyrene, biaxially oriented polystyrene; vinyl films including polyvinyl chloride,
(vinyl chloride-co-vinyl acetate) copolymers, polyvinylidene chloride, polyvinyl

alcohol, (vinyl chloride-co-vinylidene dichloride) copolymers, specialty films
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extr C(I)I crzliﬁeda' mm?tb}own fi gr%r g.rrg Ibeargtfolrr(r:uad by extruding a molten thermoplastic

material through a plurality of fine, usually circular, die capillaries as molten threads

20  or filaments into a high velocity gas (e.g. air) stream which attenuates the filaments
of molten thermoplastic material to reduce their diameter, which may be to
microfiber diameter. Thereafter, the meltblown fibers are carried by the high velocity
gas stream and are deposited on a collecting surface to form a web of randomly
disbursed meltblown fibers.

25
Meltblown fibers can be incorporated into a variety of nonwoven fabrics including
composite laminates such as spunbond-meltblown-spunbond ("SMS") composite

sheets. In SMS composites, the exterior layers are spunbond fiber layers that
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diameter fibers.

So-called "nanofibers" are fibers formed by electrospinning processes. Nanofibers or
20  nanofiber nonwoven webs usually have fibers in the range of from about 0.04 to
about 2 um in diameter. Nonwoven nanofiber materials are used in the manufacture

of e.g. medical and pharmaceutical products, barrier fabrics and air filters.

Electrospinning uses an electric field to draw a polymer melt or polymer solution
25  from the tip of a capillary to a collector. A voltage is applied to the polymer, which
causes a jet of the polymer to be drawn toward a grounded collector. The fine jet

forms polymeric fibers, Which are collected on a web.
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: ed
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combined with fiber additives, pigments, binder material, secondary binder materials
or other components. Cellulosic materials can be made both from primary sources of

20 fibers and from secondary or recycled fibrous materials.

According to a preferred embodiment of the invention, a disposable hygiene or
personal care article comprising the inventive fiber material is provided. In this, it is
preferred that the article’s top-sheet and/or absorbent layer incorporates the inventive

25  fiber material in order to prevent or reduce the emission of malodors.

Depending on the use of the inventive fiber material e.g. in a top-sheet of a diaper, it

may be advantageous to modify or treat the surface of the fibers or the fibrous

28 DEC 2006
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Principally, a surfactant may be incorporated into the starting material for a fibrous

material or a top-sheet (commonly known as "resin incorporated surfactant") or may
be sprayed onto the surface of such material or a top-sheet.
20
It is also known in the art to provide different top-sheets which are rendered
hydrophilic to different degrees by treatment with different surfactants to provide
superior fluid handling properties. The use of different materials or top-sheets is e.g.
described. in WO 96/32913. According to WO 96/32913, it is especially preferred
25  that the first top-sheet is rendered hydrophilic with a silicone-based surfactant (like
polydimethylsiloxane). Also other water-soluble compounds containing hydrophilic

functional groups are suitable for use as a permanently hydrophilic coating material.
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improved, e.g., by adding between the absorbent and the coverstock material an
intermediate layer of higher hydrophobicity than that of the coverstock. This
described in US 4,798,603. Such an intermediate layer exhibiting a higher

20  hydrophobicity than the coverstock isolates the absorbent from the coverstock

thereby preventing the flow-back of the liquid.

US 5,273,596 describes a method for producing a thermobonded dual-layer
nonwoven fabric having its one side comprised of both hydrophobic and hydrophilic
25  fibers (such as polypropene and viscose rayon fibers, for instance), while the other
side is principally comprised of hydrophobic fibers. Then, the hydrophobic side of
the nonwoven fabric prevents liquid from flowing back from the absorbent to the

hydrophilic outer side of the fabric.
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Cyclodextrin is commonly produced by a highly selective enzymatic synthesis. It
generally consists of six, seven, or eight glucose monomers arranged in a donut

20  shaped ring, which are denoted alpha-, beta-, or gamma-cyclodextrin, respectively.
The specific coupling of the glucose monomers gives the cyclodextrin a rigid,
truncated conical molecular structure with a hollow interior of a specific volume.
This internal cavity is a key structural feature of the cyclodextrin, providing the
ability to complex molecules (e.g., aromatics, alcohols, halides and hydrogen halides,

25  carboxylic acids and their esters, etc.). The complexed molecule must satisfy the size
criterion of fitting at least partially into the cyclodextrin internal cavity, resulting in

an inclusion complex.



15 the single primary carbon hydroxyl and/or one 28 DEC 2006
substituent on one or both of the secondary carbon
hydroxyl s. Cycl odextrin is commonly produced by a
hi ghly sel ective enzymatic synthesis. It generally

[ of six, seven, or eight glucose no
'ggpgﬁéglwin a donut 20 shaped ring, which a?gﬂﬁéﬁg@g‘ﬂ
al pha-, beta-, or gamma-cycl odextrin, respectively.
The specific coupling of the glucose nononers gives
the cyclodextrin a rigid, trlincated conical nolecul ar
structure with a hollow interior of a specific volune.
This internal cavity is a key structural feature of
the cyclodextrin, providing the ability to conplex
nol ecul es (e.g., aromatics, alcohols, halides and
hy dr dipensehathegessent dfyentionbibx pydladextcin derivative isipesifgrably based on
ester : 0 | .S -
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based on al -cyclodextrin (al pha-CD), beta

cycl 55%S>t(atnf‘fsnd%?€ee‘ft¥qwd? gamma- cycl odextrin (gamma- CD)
or m xtures thereof. A preferred cyclodextrin
derivative | inter. ali
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as thermal stability in the manufacturin 0Cess. :

T ConpRPIEY < RELATESY indbe PRI SF LP U BIPIE AN FicepYREne
mat erpr@lertizan be unifornmy di spersed into the fiber
material, can retain the ability to trap or conplex
pernmeant materials or polynmer inpurity, and can

resi drednd, thi eydisdleytiTs imbrhQitySiHeti e, ipa)) mhRebedonsided. Any

'ns Cd%X\?art]igfle nfu%ctioelralogprg{pt llngc?iﬁcation must be suitable for forming an inclusion
complex with targeted volatiles or impurities. To achieve a specific result, providing
more than one cavity size and functional group may be necessary. For example,
blends of o and/or  that contain y—cyclodextrin have greater complexation

20 efficiencies for some volatile substances than blends without y—cyclodextrin.
Computational modelling indicates that the type and number of functional groups on
the ring provide different complexation energies for specific ligands (i.e., complexed
substances). These complexation energies (AE™"® and AE®**"") can be calculated
for a specific derivative, cavity size and ligand. Hence, inclusion complexation is

25  predictable to some extent. For example, the inventors found out that acetylated
a—cyclodextrin, acetylated f—cyclodextrin and acetylated y—cyclodextrin are very
effective cyclodextrin derivatives for improving the scavenging properties of the

inventive fiber material.



15 Second, the cyclodextrin's internal cavity size
(i.e., a, (3, y) nmust be considered. Any derivative 28 DEC 2006
functional group nodification nust be suitable for
formng an inclusion conplex with targeted vol atiles

] tles To achi eve a specific result
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W t hout y-cycl odextrin. Conputational nodelling
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groups on the ring provide different conplexation
energies for specific ligands (i.e., conplexed
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cyclodextrln derivative can contain one substituent on
t he bereacted to obtain a derivatized molecule having a certain number of hydroxyl
groups derivatized with a single substituent type. Further directed synthesis of a .
derivatized molecule with two different substituents or three different substituents is
also possible. These substituents can be placed at random or directed to a specific
20 hydroxyl. For the purposes of this invention, a broad range of pendant substituent
moieties can be used on the molecule. These derivatized cyclodextrin molecules can
include alkyl ether, silyl ether, alkyl ester, including cyclodextrin esters such as
tosylates, mesylate and other related sulfo derivatives, hydrocarbyl-amino
cyclodextrin, alkyl phosphono and alkyl phosphato cyclodextrin, imidazoy!
25  substituted cyclodextrin, pyridine substituted cyclodextrin, hydrocarbyl sulphur
containing functional group cyclodextrin, silicon-containing functional group

substituted cyclodextrin, carbonate and carbonate substituted cyclodextrin,

carboxylic acid and related substituted cyclodextrin and others.



single prinmary carbon hydroxyl and one substituent on .,g pec 2006
one or both of the secondary carbon hydroxyls.
Because of the geonetry of the cyclodextrin nol ecul e,
and the chem stry of the ring substituents, the
%Q50‘3?6¥J1189.r0uD3 are not equal in reactivitypedpnoss:
wever, wWith care and effective reaction conditions,
the cycl odextrin nolecule can be reacted to obtain a
derivati zed nol ecul e having a certai n nunber of
hydroxyl groups derivatized #th a single substituent
type. Further directed synthesis of a derivatized
nol ecule with two different substituents or three
di fferent substituents is also possible. These
substituents can be placed at randomor directed to a
speci fic 20 hydroxyl. For the purposes of this
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20  Sulfonyl containing functional groups can be used to derivatize either of the
secondary hydroxyl groups or the primary hydroxyl group of any of the glucose
moieties in the cyclodextrin molecule. The reactions can be conducted using a -
sulfonyl chloride reactant that can effectively react with either primary and
secondary hydroxyl. The sulfonyl chloride is used at appropriate mole ratios

25  depending on the number of target hydroxyl groups in the molecule requiring

substitution. Sulfonyl groups can be combined with acyl or alky! groups.



10 al kyl ated cycl odextrin include nethyl, propyl,
benzyl, isopropyl, tertiary butyl, ally], trityl,

al kyl - benzyl and ot her conmon al kyl groups. Such al kyl
groups can be made using conventional preparatory

WELASHSgSUCh as reacting the hydroxyl gr ouchﬁ;Q(%m 2862
appropriate conditions with an al kyl halide, or ke

an al kylating al kyl sulfate reactant. 15

Tosyl (4- net hyl benzene sul fonyl), mesyl (methane

sul fonyl) or other related at or aryl sulfonyl

form ng reagents can al so be used in manufacturing
conmpati bilized cyclodextrin nolecules. 20 Sul fonyl
cont ai ni ng functional groups can be used to derivatize
either of the secondary hydroxyl groups or the
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substltuted am no conpounds by reduction. Large 5
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Gort vk Selade i e o BB SRERfrastc pyere including
ni t r ggedenciniit@oRighgpg histipiae, tliﬁ&iazd]agrobpis praiiinel and Bubistitated
|nvenéﬁgn i nclude acetylam no groups (--NHAc),

al ky ARS8 &%BY - udi ng net hyl ani no, et hyl ami no,
bist yl am no, i sobutyl am no, isopropylam no, hexyl am no,

and Oéy@?orde)al'irll( Xénavg}.i\lf’]eg can be modified with sulfur containing functional groups to

introduce compatibilizing substituents onto the cyclodextrin. Apart from the sulfonyl
acylating groups mentioned above, sulfur containing groups manufactured based on-
sulfhydryl chemistry can be used to derivatize cyclodextrin. Such sulfur containing

20 groups include methylthio (--SMe), propylthio (--SPr), t-butylthio (--S--C(CH3)3),
hydroxyethylthio (--S--CH; CH; OH), imidazolylmethylthio, phenylthio, substituted
phenylthio, aminoalkylthio and others. Based on the ether or thioether chemistry set
forth above, cyclodextrin having substituents ending with a hydroxyl aldehyde
ketone or carboxylic acid functionality can be prepared. Cyclodextrin with

25  derivatives formed using silicone chemistry can contain compatibilizing functional

groups.

28 DEC 2006



substituents. The am no or al kyl am no substituents can
further be reactive with other 10 conpounds that react 28 DEC 2006
with the nitrogen atomto further derivatize the am ne
group. The cyclodextrin nolecule also can be
‘559@%)0%451}8ed wi th heterocyclic nuclei incl udi, 20041002862

I'm dazol e groups, histidine, imdazole §roups,
pyrldlno and substituted pyridino groups. 15
Cycl odextrin derivatives can be nodified with sulfur
cont ai ni ng functional groups-2lc i ntroduce
conpati bilizing substituents onto the cycl odextrin.
Apart fromthe sulfonyl acylating groups nentioned
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(al kyl or aryl) substituents. Silicone substituted

mat erPigesmebyahanyl silyl oups §ier eased t hermal and
opl dative stability and chemi cal inertness. Further,

the silicone groups increase resistance to meatherlng,
add In preferred embodiments of the present invention the cyclodextrin material

comprises substituents having a silyl ether group, an alkyl ether group and/or an
alkyl ester group. According to the present invention the alkyl ester substituents
preferably comprise acetyl moieties, propyl moieties and/or butyl moieties and/or
20  maleated polyethylene having a (CH,),—chain wherein n = 8 to 15,000, the alkyl
ether substituents preferably comprise methyl moieties, ethyl moieties and/or propyl
moieties and the silyl ether substituents preferably comprise methyl moieties, ethyl

moieties, propyl moieties and/or butyl moieties.

25  The fiber material according to this invention can also contain other additives, which
do not adversely affect the performance of the metal particles and/or the

cyclodextrin. According to another preferred embodiment, the inventive fibers or the



dielectric strength and i nprove surface tension. The
nol ecul ar structure of the silicone group can be 28 DEC 2006
vari ed because the silicone group can have a single
silicon 10 atomor two to twenty silicon atons in the
?bg&gﬂﬂgwnolety, can be linear or branChed’pcﬂﬁﬁﬁuﬂosm

e nunber of repeating silicone-oxygen groups an
can be further substituted with a variety of
functional groups. For the purposes of this invention
the sinple silicone containi2iy substituent noieties
are preferred including trinmethylsilyl, mxed
nmet hyl - phenyl silyl groups etc. 15 In preferred
enbodi nents of the present invention the cyclodextrin
material conprises substituents having a silyl ether
gr OUpresultingeibéymatelidl @tin gidiopalBItd/i@hte@le.g. abdad) wéthtugihodified (or
group. ﬁ% ?rdln to the present invention the alkyl
est ermMeifed cYRAF¥En. preferably conprise acetyl
noi eties, propyl noieties and/or butyl noi eti es and/ or
20 naleated pol yet h ain
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particles and/or the cyclodextrin. According to

alHbt her preferred enbodi ment, the inventive fibers or
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-22- res ber material can additionally
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b) producing fibers from the material obtained in step a), preferably by melt

spinning, wet spinning, electrospinning or dry spinning.

20  If the fiber material is a synthetic thermoplastic material, the inventive fiber material
comprising at least one thermoplastic polymer, a nanosized zinc or similar
scavenging metal and a modified cyclodextrin can be created e.g. by the following

procedure:

25  In afirst (optional) step a cyclodextrin-containing thermoplastic material is prepared
by physically mixing and dispersing the minor constituent, i.e. modified cyclodextrin
into the major constituent, i.e. the polymer, e.g. by extrusion. Suitable extrusion

techniques include the so-called “direct incorporation” and “masterbatch addition”.



evenly di spersed throughout the polymer matrix. This 34 DEC 2006
honogenous material is fornmed into fibers by
conventional methods as used in the industry. The
manufacture of textiles or non-wovens from such
[ al so conventional. 10 In principl

‘%\?@n %4\1/12z fiber material can be obtained byS(;:\T/{Bg(%‘“oo2862
manuf acturing nmethod conprising the follow ng steps:
a) physically mxing the particles of zinc or simlar
reacting nmetal or nmetal all-@-and/or the cycl odextrin
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fibers 15 (fiber-building material), wherein the
physically m xing preferably.is achieved by
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However, it is also possible to add the zinc or metal particles to the polymer material
and subsequently add the cyclodextrin material in order to obtain fiber materials
according to the present invention.

20
The material comprising the polymer and the scavenging actives is then subjected to
conventional processing for the manufacture of textile fibers or non-woven fibers. It
is especially preferred to produce fibers by using spunbond processes or meltblowing
processes.

25
Such fibers may then be processed into textiles or non-wovens and may be used to
manufacture top-sheets, absorptive layers and other components of hygiene and

personal care articles with improved olfactory performance in and after use.



5 conbination with other suitable additives or

adj uvants. After mxing or dispersing the cyclodextrin 28 DEC 208
material into the polyneric material the nanosized

zinc particles are dispersed in the resulting nolten
WhaskhsigThe reactive zinc particles to bepaddgthsooss:
usuall'y are dispersed in a mneral oil to protect the
zinc 10 from oxygen and noi sture. At |east sone

portion of mneral oil is stripped fromthe plastic
e.g. in the extruder using heXt- and vacuum The
resulting material is e.g. punped out of the extruder
and pelletized. Alternatively, the netal particles can
be dry blended with the polynmeric material or 15

pol yneric powder. However, it is also possible to add
the zinc or netal particles to the polyner materi al
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to conventional processing for the manufacture of
textile fibers or non-woven fibers. It is especially
preferred to produce fibers by using spunbond

processes or neltblow ng processes. 25 Such fibers
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if ﬁl/ 'e havind .a%éag%)rrlfedsengtr)]'%ng A T R XSRS e 8810 min. A
weight loss feeder is used to deliver PP into the barrel. The polypropylene was
starve fed into the first zone, melted in the second zone using 60° offset mixing
15  elements followed by 90° offset mixing elements and a reverse half feed screw. In
the third zone, the zinc suspension (1 part zinc to 2 parts oil wt./wt.) was fed through
a port in the top of t_he extruder using a low injection rate pump (Ministatic Pump
manufactured by Manostatic). During processing, the zinc/oil suspension was
constantly agitated using a stir plate and stir bar. The zinc mixture (pumped at 63.6
20  grams Zn/hr) containing 0.467 grams Zn/milliliter of mineral oil. In the fourth zone,
the zinc was mixed into polypropylene using the same mixing elements as in the
second zone. The fifth zone consisted of cdnveying screw elements to pump the
resin through the die. The feed rate of the resin was 2 kg per hour, all zone
temperatures were set at 150°C, the rpm of the screws were 130, the melt
25  temperature at the die was 230°C and the torque was 60-75% of maximum. The
strands pass through a water bath and two air wipes before entering the strand cutter.

The finished pellets are placed into a nitrogen purged Mylar/foil composite bag heat

sealed with a bag sealer to prevent atmospheric contamination until use.
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nanozi nc nmasterbatch was dry pre-blended with virgin

PP3153 and the bl end
A second masterbatch formulation was produced with triacetyl alpha cyclodextrin

without zinc. The triacety] alpha cyclodextrin was dried at 105°C for 12 hours. The
20 5% triacetyl alpha cyclodextrin in PP3155 was produced using a 16mm Haake twin
screw extruder with a 28:1 L/D and the same screw configuration and conditions as
the zinc masterbatch. The PP3155 and triacetyl alpha cyclodextrin were dry blended
and fed into the port in zone 1, and the port in zone 3 was closed. The strands pass
through a water bath and two air wipes before entering the strand cutter. The
25  finished pellets are placed into a nitrogen purged Mylar/foil composite bag and heat-

sealed.
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meter Reicofil IT Spunbond Line. Weight loss feeders were used to deliver PP3155

11

15  virgin pellets and masterbatch pellets into the extruder feed zone based on the weight
percents in Table 2. The target of 22um fibers in 25 gm/ m* mats were produced and
confirmed on each formula. All formulations were produced under the same process
conditions and no measurable differences were observed in the process
measurements. Fiber diameter is an average of 10 measurements with the exception

20 of Mat #4 where 20 measurements were taken. The diameter of non zinc fiber
(control PP and cyclodextrin containing fiber) is 22.0pm, and the zinc containing

fiber is 21.4pum.
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5 manufactured by Wacker Bi ochem Cor porati on.
Mast er bat ch Conpositions (wt. -%in PP3155)
Mast er bat ch Nanozinc Triacetyl a CD Formul ati ons
Particle size 80 - 100 nm Degree of Substitution = 3.0
I j.on #1 0.35 wt.-% Fornul ation #2 5 - 0
@6‘5@@“%%155 mast er bat ch fornul ati ons. ,\%@W@ﬂ/oozsa
Fi ber Mat Preparation 10 A series of nonwoven fi ber
materials using virgin PP3155 and the two nasterbatch
formulations in Table | wereZonverted into nonwoven
fiber mat (Table 2) using a spunbound manufacturing

process. The nonwoven fiber mat was produced on a |

meter Reicofil Il Spunbond Line. Weight | oss feeders
were_used to deliver PP3155 15 virgin pellets and
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COfT'pﬂfibteIZOfSi@)unbound nonwoven fiber mat test samples.

Organic Vapor Sorption. The term sorption is generally used to describe the initial

5  penetration and dispersal of permeant molecules into a polymer matrix and includes
both adsorption and absorption as well as cluster formation. Sorption behavior is based
on the relative strengths of the interactions between the permeant molecules and the
polymer, or between the permeant molecules themselves within the polymer, or
immobilization of permeant molecules by sites (e.g., zinc and cyclodextrin) in the

10 polymer. The sorption test method is most easily explained in terms of a nonwoven
fiber mat structure surrounded by a fixed volume (e.g., glass jar). The fiber mat
structure and the volume are initially completely free of the test solute inside the close-
volume jar. At time zero, and at several subsequent times, the test mats are exposed to
a known concentration of test solute. The headspace concentration in the fixed volume

15 surrounding the test structure is quantitated using gas chromatography. The sorptive
rate and capacity of the nonwoven structure is determined from the headspace
concentration in the closed vessel. The effectiveness of the fiber for reducing the solute

headspace concentration is directly related to fiber sorption.

20  This experimental technique is designed to quantitatively measure solute headspace

concentration in the fixed-volume cell. High-resolution gas chromatography (HRGC)
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Desorb time: 1 minute at 22

Column: Retention gap

Dimensions: 3M x 0.25mm i.d.

Film thickness: Uncoated

Carrier gas: Helium

Headpressure: 8 psi (0.35 mL/min)

Injection mode: Splitless

Detector: Electron Capture (ECD)

Detector temp: 290°C (60 mL/min Nitrogen)

Injector temp: 220°C

Initial temp: 50°C

Initial hold: 3 minutes

Temperature rate: ~ 0°C/minute

Final temperature:  50°C

Final hold:

Total analysis time: 3 minutes

10 Table 3. Method condition for gas chromatograph and solid phase
microextraction. '

28 DEC 2008
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operated with electron capture detection (ECD) is used 2
to nmeasure the headspace concentration. The solute in

t he headspace is quantitatively collected by solid
Moesdeso2hgr oextraction (SPME) fromthe test ggl b and .o
anal yzed by HRGC/ ECD. Solute concentration is
determned fromcalibration standards and neasured in
mcrograms 5 (g) Instrument Conditions. The foll ow ng
SPME HRGC/ ECD i nstrunent condi?fions wused in the

anal yses are provided in Table 3. Method: Chloroacetic
acid Target perneants: Chloroacetic acid Sanpling
techni que: Solid Phase M croextraction (SPME) Fiber:

Car bowax/ Divinyl benzene (70my) Sorb tinme: 2 m nutes
at r oDAPYVeYEP EPsit i sampless@iapeut itiga 12.7¢m ¥ e demsqurpotgving 22um

Col umpperfRBit£13t dnf i Diededsi At IMuke 0 i | trafort
Filmt h?rcknessg:ngUng?g)taéd “Carrier gas: Hol ?%J?n é‘g‘dce (refer to_

pr essFigare 13 Thsiclos@i-wiumg gellimethod|hap Byt glans compretments (i.c., cells).

Split kﬁéﬁrg@%&?ﬁﬁ@ﬁab aEbRfe 0P W,ZE?-megnS theEER sid@%_gl?gg‘g%ne of

tenp: 290 60 nL/mn N trogen I njector tenp:

| n? t i B§0-mendwoseomats gietplaged ieidel thedargd ¢elitsisls; the cells are assembled
using soft, aluminum sealing rings to provide a hermetic seal between the glass cells
as screws around the sealing flange firmly pull the two cells together forming the air
tight seal. The sorption standard for evaluating the nonwoven test mats contains

chloroacetic acid. The physical and chemical parameters of chloroacetic acid are

10 provided in Table 4.

. Molecular | Boiling Diffusion' | Lissociation Constants in Aqueous
Permeant Weight | Point [°C] | D, [m%sec] Solutions
: & ’ K pK | Temp. [°C]
Sc}i‘:fmace"" 94.50 189 | 698x10" | 1.40x107 |-2.85 | 25

' Calculated by lag time in HDPE blown film.

Table 4. Chloroacetic acid physical and chemical test permeant parameters.
15

Example 1

Quantitative Sorption Performance of Nonwoven Mat.

Nonwoven mat reactivity and capacity was measured by placing test mats into a

~ glass jar which is subsequently sealed and then filled with a reactive test vapor. Over

20  the test time period, the headspace vapor partitions into the fiber. The vapor

concentration is measured in the headspace of the glass jar as a function of time.

These data are used to quantitatively measure the sorptive performance of these

active nonwoven mats. The measured effect of the active zinc and/or cyclodextrin in

the fiber matrix is a reduction in the vapor concentration in the jar compared to PP
25  fiber without the active technology. The partition coefficient and diffusion

coefficient will be identical for test mats since the PP polymer is identical. The
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per me@héd cdddositedaRipR-every five minutes after the chloroacetic acid injection using
10 atwo minute SPME sampling interval. The SPME headspace samples are analyzed
by HRGC/ECD (method conditions Table 3). Quantitative results are provided in

Table 5 and plotted in Figure 2.

Chloroacetic Acid Jar Headspace Concentration
(Headspace concentration in micrograms — pg)
Chloroacetic acid Additions | Inj. Inj. Inj. Inj.

Elapsed Time (min) 0 S {10 1520254130 35] 40
Sample Conmc. | pg |pg |pg |pg |pug |pg [pg [pg |pe
Mat #1 (Control) 4.09(4.16|7.21|7.19(9.78 (9.67|12.1|12.0{11.3
Mat #2 (0.035 -% nano Zn) 2.7112.70|4.66 |4.7116.59|6.57 |8.05 |8.08{7.95
Mat #3 (0.5 % TA-a-CD) 2.4312.4614.29(4.30|5.63 (5.75[7.13|7.12|7.05
Mat #4 (0.05 % nano Zn) 2.4912.5314.29(4.5316.07{6.11]7.33(7.50|7.47

5 — -
| Mat#5 (0.5% TA-a-CD+0.035 |5 6315 5814.63|4.54]6.19]6.20]7.77|7.69 | 7.51
% nano Zn)

15 TableS. Headspace concentration of chloroacetic acid (in pg) as a function of
time for jars containing mat compositions containing nanozinc and/or
cyclodextrin. Four sequential additions of 9.90 g each of chloroacetic acid was
added to sealed glass jars containing nonwoven mats at time = 0, 10, 20 and 30
minutes.

20
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15 Exanple 1 Quantitative Sorption Performance of 28 DEC 2006

Nonwoven Mat. Nonwoven mat reactivity and capacity was
neasured by placing test mats into a glass jar which
i s subsequently sealed and then filled with a reactive
r. Over 20 the test tine period,
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Example 2
Sensory Evaluation of Nonwoven Mat for Malodor Reduction.

20 A synthetic diaper malodor concentrate (produced by Bush Boake Allen, Ltd.) was
used to evaluate the odor reducing performance in the nonwoven mats in Table 2.
Analysis of the “neat” malodor concentrate by gas chromatography mass
spectrometry indicated approximately fifteen major compounds (Table 6). The
general classes of chemicals contained in the synthetic malodor are organic acids,

25  sulfur, nitrogen and aromatic alcohol compounds. Most of thé compounds identified
in Table 6 have human sensory thresholds in the low parts per billion, and for one
compound, 3-methylindole (skatole), a threshold in the low parts per trillion. Skatole

is a common fecal odor. Research literature on volatile malodor-causing substances
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Table 6. Compounds identified in synthetic malodor by gas chromatography
mass spectrometry.
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Detection of the synthetic diaper malodor compounds in the standard static sorption

test at concentrations that represent real world unpleasant sensory values is not

feasible because the human sensory threshold for these compounds is well below the

15  detection limits of these compounds by instrumental methods.of analysis. While gas

chromatography equipped with various detectors will give specific qualitative and

quantitative measurements on malodor components, odor perception is based on the

component stream, not just individual components. The instrumental analytical

techniques were abandoned and sensory techniques (i.e., human nose) were

20  substituted for odor intensity detection.

Experimental mat diaper malodor reduction performance was measured in static

permeation cells constructed from Mason brand glass canning jars. Each jar hasa

volume of approximately 450-ml. Two screw cap lids are attached top-to-top with

25  epoxy adhesive allowing the two jars to be attached as shown in Figure 3. One of the
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mat than 0.5 w.-%triacetyl a cyclodextrin nonwoven
mat over the tinme-period from O mnutes to 40
mnutes. Simlar slope concentration differences were
measured for 10 the other nonwoven nmat sanples

nanozi nc and cycl odextrin/ nanozi
\ggn‘@?ﬂg‘tﬂﬁgns The nonvvoveﬁ fiber exanples |ﬁ&fg‘6?°é”0%2862
clearly denonstrate PP fiber containing adsorptive
sites (nanozinc and/or cyclodextrin), sorb and
i mobi | i ze nore headspace-8dtute nol ecul es than PP
fiber without adsorptive or reactive sites. The
effect of a faster solute sorption rate is to reduce
t he concentration of mal odor 15 compounds in air
surrounding the fiber. Exanple 2 Sensory Eval uation
of J‘dfmsmeas d\dagerfoirrfolvat didpar nﬁknﬂucaddanachﬁ@nubfsmhdwi c
di aper .mal odor con entrat g roduce
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ni t pRGIA thRRedsProdiatsemdlyae E@hremohmjd& dufisthe ekt t he
conpounds identified in Table 6 have human sensory

thresholds in the | ow parts per billion, and for one
CONpRd/digher Araltabiohédnbiak & aé gikaddol, Eoo X and TI5ESH eéldmtda vidte.
| ow parts per trjllign. Skatole nmon f ecal
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mass of actlve malodor compounds injected is greater than the capacity of the test

mat used in the method. The odor evaluation jars were maintained at 38°C.
Deionized water dilutions of the malodor provided water vapor in the malodor
reservoir side to simulate the environment of a used diaper. The odor evaluation jar
20 s unscrewed and evaluated for odor and quickly replaced. Generally, two (2) odor
evaluations are made over the test period for malodor intensity. An eight-point
malodor intensity scale from 0 = no malodor to 8 = very strong malodor was used.
Randomized test samples are provided to the panelist who independently ranks the
malodor intensity. Samples yielding an odor ranking below about 2 would barely be

25  perceived by the general public.
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Organic Acids Sulfur Nitrogen Aromatic Al cohol Acetic

acid Carbon disul fide Amoni a 4- Met hyl phenol Butyric 28 DEC 2008

aci d Mercaptoacetic acid 4-Methyl norpholine Isovaleric
aci d 2- Napht hal enet hi ol e 4- Met hyl - 4- oxi de nor phol i ne

| c..acid D nmethyl hydantoin Octanoic agj
‘gs?@?ﬂ%ﬁ?}sndol e Hexanam de Table 6. Corrpoung{%&]now002862

identified in synthetic nmal odor by gas chromat ography
mass spectronetry. 10 Detection of the synthetic

di aper mal odor conpounds in3the standard static
sorption test at concentrations that represent rea
wor |l d unpl easant sensory values is not feasible
because the human sensory threshold for these
conmpounds is well below the 15 detection limts of
these conpounds by instrunental pethods of analysis
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@ttwba{hrﬂ,%tsﬁmgn in Figure 3. One of the 2 8 DEC 2006
WO 2005/ 024118 PCT/ 1B2004/ 002862 - 33-

Nonwoven Fiber Mat Malodor Sensory Score*
(Test mat: 12.7 cm x 12.7 cm square , 22 um fibers in a 25 gm/ m? mat)

Time | Mat #1 Mat #2 Mat #3 Mat #4 Mat #5
(mm) (control) | (0.035% Zn) | (0.5% TA-a-CD) | (0.05% Zn) | (0.5% TA-a-CD +0.035% Zn)
60 5 4 3 3 2

Key: 0=Noodor; 1 =Justdetectable odor; 2= Very slight odor ; 3 = Slight odor; 4 = Slight-Moderate
odor; 5 =Moderate odor ; 6 =Moderate-Strong odor ; 7 = Strong odor ; 8 = Very strong odor

Table 8. Sensory malodor intensity scores for nonwoven Mat#1 (control) and
four active nonwoven fiber mats. Tests were conducted with approximately 315

10 ng of active malodor compounds. Odor evaluation jars were maintained at
38°C during testing.

The tests results in Tables 7 and 8 show a significant odor intensity improvement for
active fiber Mat #2 through Mat#5 over Mat #1 (control) for the malodor test

15  concentrations and odor evaluation times. The combination of a nanozinc and
triacetyl alpha cyclodextrin show better malodor reduction for the synthetic diaper
malodor concentrate than cyclodextrin or nanozinc alone. However, also the
incorporation of nanozinc or triacetyl alpha cyclodextrin leads to a significant

malodor reduction for the synthetic diaper malodor concentrate. The effectiveness of
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jars serves as a reservoir for the diaper mal odor and

attachment of the mat by stretching the mat over the 28 DEC 2006

jar mouth and screwing the |id over the nat.
| Mmedi ately under the mat is an absorbent filter

to the dianeter and used to rele
‘g&g@é’?ﬁ%ﬁ odor standard during testing Thﬁ%@@?(ﬁﬁﬂgpssz
serves as a collection reservoir 5 for the perneating
mal odor compounds. This jar is screwed to the opposing
lid and is renoved periodiéatly during the test to
eval uate odor. Teflon tape is used on the glass jar
threads prior to assenbly to securely seal the jars
during the test. The di aper mal odor concentrate was
diluted 1,100 X and 715X in deionized water. 10 An
al i dwattivefnoteventiberd oreladily bie¢enalembsstiated msteens of dinetic mte of
filter paper e.n the .0d reservoif sj .
Next oo R B b ey et el e L RRRE SBRIRistEpe wrein
j ar hwhinfodosyepceptiomizdsed gn adboopleafsynthdticenik recif ngrlddey ond
t he Aar'stlip. Then the doubl e-sided cap is screwed
dowh"tH°gR Ty fol | owed by the odor evaluation jar. One
$1) milliliters of the dilution correspond to a nass
of active mal odor conpounds of approximtely 15 200 tg
for the 1,100X dilution and approxi mately 315g for the
715X dilution. The nass of active nal odor conpounds
injected is greater than the capacity of the test mat
used in the nethod. The odor evaluation jars were
mai nt ai ned at 38C. Deionized water dilutions of the
mal odor provi ded water vapor in the mal odor reservoir
side to sinulate the environment of a used di aper. The
odor evaluation jar 20 is unscrewed and eval uated for
odor and quickly replaced. Cenerally, two (2) odor
eval uations are nade over the test period for mal odor
intensity. An eight-point nalodor intensity scale
fromO = no mal odor to 8 = very strong mal odor was
used. Randoni zed test sanples are provided to the
panel i st who i ndependently ranks the mal odor
intensity. Sanples yielding an odor ranking bel ow
about 2 woul d barely be 25 perceived by the genera
public. 2 8 DEC 2006 WO 2005/024118 PCT/ 182004/ 002862
- 34-
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Nonwoven Fi ber Mat Mal odor Sensory Score* (Test mat:
12.7 cmx 12.7 cmsquare, 22 mfibers in a 25 gm nmZ ;g pec 2006
mat) Time Mat #1 Mat #2 Mat #3 Mat #4 Mat #5 (min.)
(control) (0.035%2n) (0.5% TA-a-CD) (0.05% zZn) (0.5%
TA-a-CD + 0.035% 2Zn) 75 4 2,4 11 1254 2 0 1 1 Key:
O = No odor ; 1 = Just detectable odor ; 2 =
Veryslight odor ; 3 = Slight odor ; 4=Slight-Mderate
odor ; b = I\/bderate odor ; 6= Mbderate-Strong odor ; 7
Strong odor ; 8 = Verystrong odor Table 7. Sensory
rral odor intensity scores fGEA ven Mat#1 (control)
and four active nonwoven fiber mats. Tests were
conducted with approximately 200 g of active mal odor
conmpounds. Qdor evaluation jars were maintained at 5
138C duFb&Ankteshli HagingNpYsa Mdfdbdoe %chBﬁgd\@b%@ftne&&ﬁé Bia¥erial
Score* (Test mat: 5 cmx 12.7 cm square,
cfohflib‘ﬁﬁﬁlg' na?225gm nZ mat) Tine Mat #1 Mat #2 I\/at #3
#4°Mat #5 (mn.) (control) (0.035% Zn) (0.5%
éfBD}g O 05%Zn) (0. 5%TA— -CD + 0.035%2n) 60 5 4
ia O = No odor ;1 = Just det ect abl e odor ; 2
Ver sli or Sli ht odor ;
SI { Hg gl“hihé ﬁbsaso?n effg;tl_ve WMOQF@VS%% amguni of particles of
I\/bderate Strong odor ; 7 = Strong odor ; 8 = Very
st r orgncodsimitariybacti@g nsal oo metatalloy seledted it the/group cemprising
for nonwoven Mat#1 (control) and four active nonwoven
f i beralkatins carllesietlsaxiaransindn aieedls, wr b leyelpdexorin matetiay, wherein
315 10 gg of active nmal odor conpounds. dor

eval Y ERodeRlrth 19Ele8 ofR ﬂfcﬁisﬂﬁn@oﬂ{plexet%%ﬁ%ﬂ Qﬂd the cyclodextrin
testlng The tests results in Tables 7 and how a

A T -
the gl BaJu‘% m‘&%&% QSt&ashbé%R&en?!‘t‘Eat 48 er‘?P(eaJ: {deRfin
; i, fodtais

t1nmes. Ion o nanozi nc an

?Ihghﬁ? Cll?lggﬂﬁéqthﬁgﬁgr%vatggglto?r mal odor reduct| on for

a combination of said particles and said cyclodextrin material.

2. The material of claim 1, characterized in that the particles of zinc or similar
reacting metal or metal alloy are nanosized particles, preferably nanosized particles
having an average diameter in the range of 10 to 500 nm, more preferably in the range

of 40 to 250 nm and most preferred in the range of 60 to 150 nm.

3. The material of claims 1 or 2, characterized in that the particles are zinc particles,

preferably zinc particles being essentially free of zinc oxides.
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mal odor concentrate than cycl odextrin or nanozinc 2 8 DEC 2006

al one. However, also the incorporation of nanozinc or
triacetyl alpha cyclodextrin leads to a significant
mal odor reduction for the synthetic diaper mal odor
concentrate. The effectivenegs of 2 8 DEC 2006 WO
2005/ 024118 PCT/ 1B2004/ 002862 -35- the active nonwoven

fibers is clearly en denpnstrated in terng, of
SRR b maont oL e GBI oEhar et fbin Spat the amount of
quantitative cl osed-volunme sorption test and also in
Pattieias ob@bic opsineitassasHng mstad opmetsl aldpppinghe Eherimaterial is in the

m xture of nmal odor conponents. 5 2 8 DEC 2006 36
riigalfivitn aiout A.(FliSel wieloepre teratiia fiomgationp®.dMédo frel0owtelo, based on
scavengi ng properties, the material 5 conprising: (a)

the fedrnatédid. (b) di spersed in the fibers, an effective

mal odor scavengi ng anount of particles of zinc or

simlar reacting netal or netal alloy selected from

the group conprising alkaline earth netals and

ro isi ine cart s and

510 Rt b oo e e ey et Bl
d and the I ' [

Y FHIBETRIRUS el odlext ri . a y- cyel odext rin or

m xtures thereof, having pendant nvieties or

substituents that render the cyclodextrin conpatible
with the fiber material or a conbination of said

pdht mateem] afdaigad hayadtadsed ini thantht dierabplasticomteridlne selected
material of claim1, characterized in that the

R tHeGdr&p QImprisi PUlySkfdsapolyester, polyamides, ethylene-vinylalcohol-
copolymers, ethylene vinyl acetate copolymers, polystyrene, polystyrene copolymers,
polyvinyl chloride, polyvinylidene chloride, (vinyl chloride-co-vinyl acetate)

copolymers, polyether ketones or mixtures thereof.

7. The material of claims 5 or 6, characterized in that the thermoplastic material is a

polypropylene.

8. The material of any one of the preceding claims, characterized in that the amount of
cyclodextrin material in the fiber material is in the range from about 0. 01 to 5 wt-%,

preferably from about 0.1 to 1 wt-%, based on the fiber material.

9. The material of any one of the preceding claims, characterized in that the
cyclodextrin material has at least a low moisture content, preferably a moisture content

of about 1 wt. -%, based on the cyclodextrin material.
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reacting netal or netal alloy are nanosized particles,
preferably nanosized particles having an average 28 DEC 2006
di aneter in the range of 10 to 500 nm nore preferably
in the range of 40 to 250 nm and nost preferred in

the range of 60 to 150 nm 2Q¢;3. The material of

clains 1 or 2, characterized In that the particles are
zinc particles, preferably zinc particles being
essentially free of zinc oxides. 28 DEC 206 37 4.

The material of any one of the preceding clains,
10ndhameteripzelany one Rathetrieceding pimss chapagterizqdoin that thenc

or simlar reacting netal or netal alloy in the fiber
cyelbdextah maseriahcorhprises avlgptitifentsrhasingutsilfl &hdisgroap, Bnwatkydgther
preferably fromabout 0. 015 to 0.20 wt-% based on

g\ dndiagrantityeestal grolp.5. The material of any one of

the preceding clainms, characterized in that the fiber
material is a thernoplastic material. 6. The materi al

of claim5, characterized in that the thernoplastic

fryo et,erlalsofS c(fl ecfda [ arlacétefrr i rt]lgat%e 5Eylce%{&p substlpu%nts

i nes yés er, po ya
| ene- Ialcohol eth ne viny
1§q %ce&)\é '51@/ §/tf‘ﬁ§r grop dp?,lg{) mﬁlﬂtlﬁggﬁgﬁ@alemed polyethylene
copolyners pol yvi nyl chlorlde pol yvi nyl i dene
heriing e -(fetl2)gahaipl Weareiami T8 12 b3.00Gy|  acet at e)
copol ynmers, pol yether ketones or m xtures thereof. 15

7. The material of clains 5 or 6, characterized in
that the thernoplastic material is a polypropyl ene.

18. THOSarteibPsf MinPf0, RNraefe izl ih BeatRhe AR dkr GLiBdti®onts
characterized in that the anount of cyclodextrin

Hﬁ%ﬁ%é f%'etH Pirfoftfiel| BBl nfERiRE gég/ofr Q%’ngl ,?,Q,@tlgsange from

ut 0. 1 to 5 w-9% 20 pr romabout 0.1 to
-% based on the fiber material. 9. The naterial
of any one of the preceding clains characterized in
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methyl moieties, ethyl moieties, propyl moieties and/or butyl moieties.

14. The material of any one of the preceding claims, characterized in that the material
comprises meltblown fibers, spunbonded fibers, electrospun fibers, nanofibers or

combinations thereof,

15. The material of any one of the preceding claims, characterized in that the particles
of zinc or similar reacting metal or metal alloy and/or the cyclodextrin material are

uniformly dispersed in the fibers.
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of about | wt. -9% based on the cyclodextrin material.

2 8 DEC 2006 38 10. The material of any one of the 28 DEC 2006
precedi ng clainms, characterized in that the .
cycl odextrin material conprises substituents having a

silyl ether group, an alkyl gjher group and/or an

al kyl ester group. 5 11. The material of claim10,

haracter.i zed in th the gl kyl .ester sybstituent
(BoThe Fatal &y b B el Seefing aimRuar Ferized fRAT the iber
noi eti es and/ or mal eated pol yet hyl ene having a
nogten rAmpEsesichlWREE &ibarsn = 8 to 15,000. 10 12. The
mat erial of claim 10, characterized in that the alkyl
et her substituents conprise nethyl noieties, ethyl
noi eti es and/ or propyl noieties. 13. The material of
161 Aimethéd foe haanaticairing@dnatsridlatorting t6 tlajths £td1e6, the method
substituents conprise nethyl noieties, ethyl

cBRIpeiking $he RIIBRYlg et i es and/ or butyl noieties. 15
14, The material of any one of the preceding clains,

char a¢ct ar .| 1N, | . j

ot B ot el g e s EB o s syl or meta
fibers, .nanofibers or, conbi nations ereof . 20 15. .
The. o SIBREISGRALTRS BTGRP vy Bkl €1t e aid transition
characterized in that the particles of zinc or

si m | ar mekcandiy thesgyglodgktrigamatpria |intoyheymaresal torhe manufactured
cyclodextrin material are uniformy dispersed in the

fi bers.inp 8b&®EC 2006 39 16. The material of any one

of the preceding clains, characterized in that the

fibem) pmtesih@fibedmm temaeidl dbosied if klepap. 17. A

met hod for manufacturing a material according to
clainms 1 to 16, the nethod 5 conprising the follow ng
st eps:

18. Method of claim 17, characterized in that the physically mixing preferably is

achieved by extrusion.

19. Method of any of claims 17 or 18, characterized in that the fibers are produced by

melt spinning, wet spinning or dry spinning.

20. Method of any of claims 17 to 19, characterized in that the particles of zinc or
similar reacting metal or metal alloy to be added to the fiber material are dispersed in a
mineral oil.

21. Hygienic article comprising a fiber material according to claims 1 to 16.

22. Hygienic article according to claim 21, wherein the article is a disposable diaper.
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a) physically mxing the particles of zinc or simlar
reacting metal or nmetal alloy selected fromthe group 78 DEC 2006
conprising alkaline earth nmetals and transition
netal s and/ or the cyclodextrin nmaterial into the
material to be manufactured 4nto fibers, 10 b)
producing fibers fromthe material obtained in step
a). 18. Method of claim 17, characterized in that the
physically mxing preferably is achieved by
extrusion. /15 19. Method of any of clains 17 or 18,
23hHy aiepisrartcdel agserding o ¢lpian 23, ty@}eselaﬂ@ fasinalayenansy or thel t
spi nning, wet spinning or dry spinning. 20. Method of
agpyberft layeaphthe Hisppsablddiapdraomptiessi the Abénmathmal hakimg improved
particles of zinc or simlar reacting netal or netal
mdlbdut stovehging@eaidrticd t he fiber naterial are di spersed
ina 20 mneral oil. 21. Hygienic article conprising
a fiber material according to clains 1 to 16. 22.
Hygienic article according to claim21, wherein the
article is a disposable diaper. 2 8 DEC 2006 40 23.
Hygi enic article according to claim 22, wherein the
facing layer and/ or the absorbent [ayer of the

di sposabl e di aper conprises the fiber material having
i nproved nmal odor scavengi ng properties 5



