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Fi ber material having i nproved mal odor scavenger
properties The invention relates to fiber materials
heosiong1s npr oved nmal odor scavenger properti esPanaBm04/002862
process for the manufacture of said materials. The

i nvention especially relates to fiber materials usable
in the manufacture of disposable or washabl e di apers,

i nconti nent_products, sanitary napkins and ot her such
hygi ene andiibsameasersl having iaproved malogpr seayspgepR@gertics
mal odor scavenger properties, and to nethods of

manuf acturing such materials. The present invention
also relates to corresponding articles, and nethods of

manuf acturing such articles, Besides havin one
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somspaimlyrmplaiesdo fiagravateyals osabiminghemainefaetntd of disposable or
contagqgng.the Jiq#id or ieni-IL ui d xcretiﬁg§ whi,ch. d
t heyAShRUe FiRPERdBEOR BB RIGEHHS, FHUnS ARk il ST A Vgfene an
ot hRtsohhieake ficiet WithiiMProvey f1a10HdE eal/Bifze bfdpettRs| hd to methods
di sposabl e, mal odors caused by volatile conponents or

voladmdngfagbrimgsueh magnalsr oduct s of such excretions can
cause disconfort, already during normal wear before
the article is disposed. Arelated problemarises in

t herHegiiReneinyerdiofrab@aecfes $d6direponditl atities, @8 mdigodsEy

di sposabl e or washabl e, before their disposal or
befroaraifacayHgesuch giticles. appl i cabl e. Mal odors emanati ng
fromsuch stored articles are highly undesirable. A

per meant, contam nant or volatile in the neaning of

t haBggides haing seatiquid-imperdncabiledtasiar dilmhatshesdrhygians tind personal
the atmpsphere at . a substantial detectable

corf@ETHEES Biehan diapghs, BSRUment RTaM St SaRitay maRirias arg often
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wn. Usual I'y soi di apers are stored 1n a | ocka
c orstmii-hignidoaxcreéisrawhich ¢hayardamgendbd tp prevent from soiling underwear or

other items of clothing.

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
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
and can escape from such an article. A large variety of such permeants or volatiles

are known.



which is e.g. placed in the nursery, before
transporting themto an outdoor storage vessel. It is
wowid@pngad to use plastic diaper pails havi nBCaIBi0g4002862
lid for the tenporary storage of the soiled diapers.
Sai d bags or diaper pails reduce the release of the
unpl easant odours when seal ed. However, the barrier
properties of e.g. thernnplaé&ic gar bage bags known in
the art are limted and are not satisfactory. In our
co- pendi ng application WD 03/ 025067 entitled "Barrier
mat eri al havi ng nanosi zed netal particles”" we have
di scl osed an i nproved barrier filmor sheet materi al

t halsuaA séiled-didRrki8 ot iRfQ8kEBIel JBRTaMEL dr FRE1 18 gﬁrﬁa%e bag,
and i nproved constructive conponents for articles suc
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proposed and used. Usually, the noisture absorbing

functions are acconpli shed | t.i ] ayer .di aper. :
conPOrEFIgeTEng o tw‘g’?&%%ﬁﬁw anrlarapﬁarlal having
| a%ﬁﬁosiié&trﬁ&gﬁ%ﬁ&e@%é Rfveikclidigd M&?ﬁﬁﬁf)vm&rﬂ& fiffor dhBet
the formof a nonwoven nmaterial for exanple a spunbond

10matmeatemd] thavoar ogebe usdi $ppodbteingiraysdrconpintesnandampreyved
liquid acquisition |layer. between the topsheet and the
abSBPHBI Ve 5aPPorenls O} FHERHS U AAPETon T ayer havi ng
the ability to quickly receive |arge anounts of

liquid, to distribute it and tenporarily store it

befWhide we will hatesafigediselpsa and exparplifyythe invabker wehreference to

body. .Fhis. is i nportant, e cial ly.in today' hi, 0 -
compralEeRohfulPRan ABhiFRBRH Ehi gibsbat Ao e Lnpod that s

150f disldsatd HPlisdrperadb anitdmding s allwitiet BoMpaabid afidds suffering from
absorption capacity but in nany cases a too | ow
absyppanmHodygEeblems.or der tobe able to absorb the
| arge anount of liquid that can be di scharged. The top
sheet or
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



facing layer often is nmade of a porous material and
its fibers have less wettability for water than the

wo baobered10f t he absorbing material, resulting PEI/EB2004/002862
tendency for liquid to flow fromthe facing |layer into
t he absorbing unit. Liquid which m ght pass through
t he absorbing unit during discharge (when flowis
rapid) is held back by an iﬁﬁ%Tvious backi ng sheet or
filmfor sufficient tine to permt absorption to take
pl ace. However, the outer or backing |ayer does not
prevent vol atile substances or odours from perneati ng
through said layer. A suitable topsheet should be soft
f eald dtle RNWBsaBMhd Tafdetadddunfof I@qulid mawe@fwdlgch&igeﬂ The top sheet or
Further, the topsheets nust be |iquid pervious
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materials, nmeltblown materials, spunlaced materials,

andfipateriakhsugh s Bioveminshiepaw oyem Seéeriel as el sapertured formed
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A nonwoven web or nonwoven material usually is a fibrous material formed from
20  polymeric fibers or filaments. Nonwovens can be formed from polymers 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.



wearer and into a retentive structure, while resisting
fluid transfer in the reverse direction either toward
WO tdvs/ondas er or toward external garnents or supPCBEIBE2S04/002862
Accordi ngly, the body facing surfaces of a diaper
usual ly are hydrophilic so as to help liquid to
transfer through the topsheets faster than if the body
faci ng surface was not hydrdﬁhilic. Vari ous approaches
in the art have attenpted to address these issues,
i ncluding the use of topically-applied surface
treatnents, especially on the wearercontacting surface
of such webs, and the application or incorporation of
surtt ﬁicgeﬁélfaﬁ?/ dé’difabﬁhs Prdirstt rdpadifluidaranster ¢ a ditgction away from the
conventional kind. Exanples of commpn a sorptlon
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di sneluding itluse ab sapicajlysapdli¢d s}mfade swmg‘é, pfa@hly ¢n the wearer-
Convent j.onal abs rbent .| ayer bodi es .have
oGRS S TAER T B gisb: 8 1R AR egion b i of surfactants
used in the manufacture of the aforenentioned sanitary
products are fibrous materials. Beside cellulosic
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ot her arti .g. Incontinent products, I ca
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di scl osed 1 n our said co-pendi ng

Ul

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  Itis 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.



application, it is possible to further inprove such
articles, in terns of their olfactory properties both
woRoswgaiand in storage after use, by a differpar/1B2004/002862
approach based on our present invention, as disclosed
herein. In WD 97/33044 the use of cyclodextrin in
rigid or sem-rigid cellulosic sheets is disclosed.
The cycl odextrin acts as a barrier or a trap for
contam nants. The barrier properties of the nmateria
di scl osed in WD 97/ 33044 are based on entrapnent of
the respective perneants in the internal hydrophobic
space of the cyclodextrin nolecule. The cycl odextrin

matwWhil@borh&oS88 fabddoy préb@ing daubddebyf uichs@iedeh glene and personal
conpati bl e, derivatized cgclodextrln According to WO

97 /caRoMticleheandrecvsraoms tyyibe sarIRYements disglogreyin\war paid go-pending
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bonrd 1 reover,

kn Q)wpd‘rﬁi@r‘ﬁomn% 30d APstotage aftdraishdyra (ﬁffemht)ﬂﬁmbachsbaﬁn‘d on our
a thernopl astic ner can be inproved by formng a
Spar¥§sspt IP&%anﬁstqiS‘i ogfl &8ss ed conpati bl e cycl odextrin
derivative in the polynmer. WD 93/10174 is directed to

t hernopl astic filns contai ning one or nore netal

povndve 99613644 et fse ofivydledex trinuimrigidwlieseminegid esllulosic sheets is

owder, zi and nmanganese powder. The. )
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10t otreﬂpevte{egimnga‘nts ilméhmrmrualélydtOphhlep mfmeaﬁ theccyslodextrin molecule.

fil one selected f.r

tnd "ot e el Rorr RO s g P S et ferivatized
POWEtElbdeXTHA. gae@c&am?QM 9ar3d 044 ﬁfelwﬁsrr&mey&&fextrm is a derivatized
According to WD 93/10174 the average particle size of

t h é}’ﬁl@ﬂ%ﬁm% bexing at least ope substifugifgoss baudpd tarihe cycladerdrin
%{orenentloned docunents of the prior art,
flber faterial s containing reactive netal particles
15and/ or nodified cyclodextrin, or articles nade from
such
Moreover, it is 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.



fibers are disclosed. According to the present
invention a fiber material having inproved mal odor

WO s@awengs ng properties i s provided, the materPel/1B2004/002862
conprising: (a) fibers; and (b) dispersed in the
fibers, an effective mal odor scavengi ng anount of
particles of zinc or simlar reacting netal or netal
all oy, or a cyclodextrin naré{TaI; wherein the
cycl odextrin is free of an inclusion conplex conmpound
and the cycl odextrin conprises an a-cycl odextrin, a b-
cycl odextrin, a g-cyclodextrin or m xtures thereof,
havi ng pendant noieties or substituents that render
the cyclodextrin conpatible with the fiber materi al or

a conbi nation of said partlcles and said %%Iodext
rat BrioaF of theAgNPEFRIANA pEURE® YE BEGTAT JBRHMEIeRe IS RBtaining

' ”01%58% gﬁ%%gn/aﬁrcleseﬁl%? 'ngJedl)l(ﬁE{e %ﬁb)@tﬁﬂa?%ﬁles made from such

partic a cycl naterl Into fibers
cr efiieesare discksed.i ve" material havi ng excel |l ent mal odor

scavengi ng properties. Mre specifically, it has been
ound that the presence of nanosized netal or netal

al |Ré’co‘?&iﬁ%'t&ih%%ré%@ﬁ’tllﬁ{?enﬁoﬁ)i(Hbedﬁl)éfeHaf‘hM TnkpRbvddm@odor
ber rial, preferably a synthetic polyner

rmt :E:lava:igngpjopmha 1ppefved®1bthy nzateyal chmpiigingher nopl asti ¢
pol ymer berf nmat er i s advant ageous in achieving
excelleﬁ? mal 05T 28 avenglng properties. In one

i mpor t ar(bz)as RE&ersefl it theFibeRY BMEffQflive itd@odor B&tve@Ehe hindlint of
used as sorbent and/or as constructive material in a

lbhygi ene Rﬂfthd@ﬂrcsfdﬁm or, csaméararpth“u@g anctal grpretal eoy or
cycl od ext ( Ic'l’]od,re aﬁr Wng%l%l tPQ g*cth]l)cfeg(ﬁ‘g'n 1 rﬁieg of an inclusion
cyc

conbi natd % extrln ma
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c onpiclidextoin, ay- cy@aéextxpmpt ingtunee therealf i heaiingagrenddnt sgiefies or
vol atiles a rrmeants. | n, anot her.
o7 ety BRGTRE et ialip P fy e RREE 1 or

15cycl odexd Ednbination of said particles and said cyclodextrin material.

Surprisingly, it has now been found that the incorporation of, especially nanosized,
metal particles and/or a cyclodextrin material into fibers creates a “reactive” material
having excellent malodor scavenging properties. More specifically, it has been found
20  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.

25  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,



materials are conprised inside of the said fibers. In

anot her aspect of the invention, said netal particles
wo and/opriigycl odextrin materials are di spersed pOT/mR2gMNRS62

said fibers. In yet another aspect of this invention,

the said netal particles are nanosi zed particles. The

i nvention includes a nethod produci ng such fi bers,

whi ch conprises incorporating such netal particles

and/ or cyclodextrin materials in the fibers when the

fibers are produced. The invention also includes

articles made using such fibers e.g. in

| i qui d- perneabl e | ayers and sheets such as top sheets

I N sAidscatingPRy Gusing el compdaelopatdeast pardalateviralization of said

quUid absar bi ng Iayers or regions of e.g. diapers,

napiélddesand RSERSNSThe i nventi on i ncl udes met hods for

manuf acturing such articles, conprising the

i ncorporation of such absorbing materi al s and/ or sheet

matleranathsr inffioetantetspéct pﬁtheiin‘r@sfon,rsutlh metnd amitin@s efid/pheyclodextrin

resent invention era nosi art
shavsigr s ciesepigRe B EE e Gabery 1 frpffashh b g fivention
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in the range of 60 to 150 nm It has beeh found in the

pr dgem. In petenothenaspeeitof thiginysetian, theesatd metekparaslphire aanosized
averggi di aneter of nore than 1000 nm may be
?ﬁageous where the fiber thickness is reduced
O course, where the fiber thickness is sufficient to
i ncor por at e bigger particles t he net al particles may

10pe Biegawntion aiclyriscs 8 snetes ofpsodusingesugh fibasgwhich comprises
Ad qhédr?&%h!lé’ sucgi %ﬁ rpq}gt ﬁ a@ﬁfo& élg exltrm)f'?ﬁ{eng{g 1{1 lhﬂ%?fabne{/s when

col or gatlve aspec
perteofibérs amrprodyretli cati ons. According to the present
invention it is especially preferred to use zinc
particles i.e. particles substantially consisting of

met@ll 1h\‘?en¥i'oﬁ Qlso iRk 14HYs %ﬁ&qi%,qn{d%rdﬁnﬁe"s'gw}’iﬁfrf %] ermeable
use of sim reacting meta t al par Pes
15i nsi&msjarmf s,hects suah adap sheets ib ©.8. dlapcrs,pmpkms lhed padss and/or in

r e aui[i{ﬁ aﬁ?ﬁ-’{”&g faé‘%rg%r rg?osnes% elgn %Sérls orpapklns an<l] 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



nmetal alloy particles are selected from substances

havi ng a chem cal behavior simlar to zinc, which are
woemislo2dno®wn to a person skilled in the art of PCT/IB2004/002862

chem stry, knowi ng the chem cal correlations of the

el enents of the sane or different groups and peri ods

of the periodic table of elenents. Particularly

preferred nmetals and netal al9oys are selected from

the group conprising al kaline earth netals and

transition nmetals. Especially preferred transition

netals are selected fromthe group conprising the

transition elements of the 4th and 5th period of the

1stmétal firficlsibgaciygh fibdr colr fiteeh darketlcdlbta relstivel aspecdin many

other netal particles are essentially free of

CorCEOPAITArs#PPYLAtiNs. If a cycl odextrin material is

di spersed in the inventive fiber material, it should

have sone | ow noi sture content, preferably a noisture

comieotding toathe ptesdntitventipn Bas especinlly prefaryed| todexting particles i.e.

material . According to.the present invention.t be
SaovaH G S e Seu it e 106 2 S B Ao B e, lso

havth st st refttin® Well 08 itk aROPh&fitles ABtcadBf,RB in addition to,

gathered from WO 037016148, the barrier properties of

a reéncepartadlesiadentofmplayesl iodlesceresemt aentig. Senderreacting metal or

noi et i.es, or _substituents and matrix materjial. are not . .
e RIS PP T i TR s ol BTy SRt Ry simitar
Mt zind| whih iafOwell-kRoWwh W £p&sst killeddifltiard o BchitknistP, khowing the
used. The presence of sone noisture in the

10cy shemiort earrelationg o hesnmanisedithe saner e differengroups and periods of
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cyc N W th an approp ure con
unistiettat Yroth Sieeragconiiridinghdipding emth wetllgdndgrameitién metals.
cycl odextrin nol ecul es essentially free of an
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significantly I nproving t arrier characteristics o

15t hehdtithezincrat etheahetalGomrdesat gssentmalyoinge afasasspohdingoaides.
of dry cyclodextrin can be preferred or is
advant ageous. If the purpose of the cyclodextrinis to

STPYE 810450 T 0| S ML Pl e
t hesome 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



fiber material then it is advantageous to use dry or

al nost dry cyclodextrin material. It has been found in
WO tdvs/opriesent i nvention that the inventive fi bR€T/IB2004/002862

materials containing netal particles and/or

cyclodextrin derivatives are particularly suitable for

the nmanufacture of diapers, incontinent products,

nmedi cal dressings, sanitary ﬁ apkins etc., since the

fiber material functions as an effective scavenger of
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mal odor ous vol at i
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.



The polynmer material of the fibers according to the

present invention can be a thernoplastic material or a
WO eospdtiimkabl e t hermopl astic material s i ncl udP@TLIB2004/002862

pol ymers made from nononers including ethyl ene,

propyl ene, butyl ene, butadiene, styrene and others.

Mor eover, such thernoplastic polyneric materials

i ncl ude poly(acrylonitriIe-C&%butadiene-co-styrene)

pol ynmers, acrylic polynmers such as the

pol ynmet hyl met hacryl ate, poly-n-butyl acrylate,

pol y(et hyl ene-co-acrylic acid),

pol y(et hyl ene-co-net hacryl ate), etc.; cellophane,
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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



preferred material is polypropylene. The inventive
fiber material or the fibers nmay be in the formof a

WO p@sAonaven materi al contai ni ng spunbound, conPOLEL26044000862
bi -constituent fibers conprising said netal particles
and/ or cyclodextrin material. A nonwoven fabric or web
is a web having a structure of individual fibers or
threads which are held or boudd t oget her. Nonwoven
fabrics or webs have been fornmed from many processes
such as for exanple, neltblow ng processes,
spunbondi ng processes, electrospinning and bonded
carded web processes. So-called "neltblown fibers" are
f i baE1sding HOBAuliyneSyélplitinyiena s@tﬂaé Sidlyphenylon @&dé,¢iquid crystal
mat eri al through urality of fine, usually
ci rroliyesters, @pb/e%apkqto@m I@zaly‘aaylh’etwé 8t hr eads or
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whi ch attenuates the filaments of nolten thernoplastic
matlara préfetred e@bodimenhhef the ﬁieamhlﬁrentwﬁﬁm tpotyayer beatértal is a
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So-called "meltblown fibers" are fibers formed 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



drawn, usually pneumatically and deposited on a noving
foram nous nmat, belt or formng wire to formthe

wO naseMen fabric. Pol ymers useful in the spunbontB2004/002862
process generally have a process nelt tenperature of
bet ween about 200 C. to 320 C. The fibers produced in
t he spunbond process are generally in the range of
from about to about 100 nm in'Zdi aneter, dependi ng on
process conditions and the desired end use for the
materials to be produced from such fibers. For
exanpl e, increasing the polyner nolecul ar wei ght or
decreasi ng the processing tenperature result in |arger
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range of from about 0.04 to about 2 mmin dianeter.
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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 yum 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.



n anot her preferred enbodi nent, the inventive fiber
material additionally conprises cellulosic materi al s.
WO @alsloediasi ¢ materials are conprised of bondedpCemsdoh4/002862
di screte cellulosic fibers. Such fibers are typically
hel d toget her by secondary bonds that, nost probably,
are hydrogen bonds. To forma_cellul osic sheet, fiber
is formed into a rough web orl3sheet on a fine screen
froma water suspension or dispersion of fiber,
conbined with fiber additives, pignents, binder
materi al, secondary binder materials or other
conmponents. Cellulosic materials can be nade both from
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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



hydr ophi lic or hydrophobic properties by treating them
with a surfactant such as is described in US

w0 4085041264. Principally, a surfactant may be PCT/IB2004/002862
incorporated into the starting material for a fibrous
material or a top-sheet (commonly known as "resin
i ncorporated surfactant”) or may be sprayed onto the
surface of such material or "d4% op-sheet. It is also
known in the art to provide different top-sheets which
are rendered hydrophilic to different degrees by
treatnment with different surfactants to provide
superior fluid handling properties. The use of
di frh@&e@iltin BRlctd hfevelthd dRiréhe@tesial sroperfies. deShértidALd hbove, it is
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esEeaeally jesyablede peameth zapid Huiditranster g dissrsion apagy from the
re

A R R N R i B
c ormmumeidmntoa@and tig weatierapoward ekteneal gameaintsgirauifacear e
suitable for use as a permanently hydrophilic coating
Smat eri al . Mor eover, an arrangenent of different
At B4 Ghé ARtHBAS H(sﬁ%i&bm%ﬁ St d§ hekiBlk ve hﬁrous materials,
hydr ophobi c materi a osi tioned adj acent the
we aspecsallykhatenalslusedrie tlzet mmalfycttmycdxf dpipetsj are meengioned balew:
positioned adjacent to the absorbent core providing
fast liquid acquisition and isolation of the wearer's
SKi@Ond Wl hétHb @ for@&ﬁﬁﬁ% A&vdvend M&Qﬁ’%%ﬁﬁls GPbRed on the use
Such arrangenent and hods for nuki ng
100orqfé@p@ﬁilorrapghﬁfhwfacaFrgamn@@madle/d)r)et gweawr-Emt@ctgwurface of

. sucl\ll\é"gpe girsggtbc SUFaes tr%img ggﬁ;gﬁrvtgﬂlegg% é)qpr#a hont% surfactants

f orvmla{ aré cohtared SHitin mespfcany apliad by slichphadyidls. Rt exdndple, the
in a palyneric material. EP Q 794 280 descri bes a

mettedy facHe &%@cqwqféb%@ntshmt oh @ apeeernthegnedified withypspeet to the

SRS e OB T ok I B

ISSudesarmaﬂumgsmﬂm. may be applied to thernobonded,
spun- bonded, nelt-blown, water-jet bonded and ot her
types of nonwoven fabrics that are intended for use in

di SRERAALIG SRtab@AYmBY BEHEbSorated 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.



The dry- feel confortof absorbing disposable sanitary

products can al so be inproved, e.g., by adding between
wO tévs/oatisor bent and the coverstock material anPCT/IB2004/002862

i nternedi ate | ayer of higher hydrophobicity than that

of the coverstock. This described in US 4,798, 603.

Such an internedi ate | ayer exhi biting a higher

hydr ophobi city than the coverlstock isolates the

absorbent fromthe coverstock thereby preventing the

fl owback of the liquid. US 5,273,596 describes a
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intermediate layer of higher hydrophobicity than that of the coverstock. This
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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.



secondary carbon hydroxyls. Cyclodextrin is commonly
produced by a highly selective enzymatic synthesis. It

WO gmame4dls y consi sts of six, seven, or eight gbaDIERE04/002862
nononers arranged in a donut shaped ring, which are
denot ed al pha-, beta-, or gamma-cycl odextrin,
respectively. The specific coupling of the glucose
nononers gives the cyclodexrﬂ%ﬁ arigid, truncated
coni cal nol ecular 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 nolecules (e.g., aromatics,
al cohol s, halides and hydrogen halides, carboxylic
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conpatibility with the thernoplastic naterial as well
10as thermal stability in the manufacturing process.
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nmodi ficatio st. be suitable for form ng an inclusion
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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.



conplex with targeted volatiles or inpurities. To
achieve a specific result, providing nore than one

WO e@sioe4118i ze and functional group may be neceBEBIBR0OF@RS62
exanpl e, blends of a and/or b that contain
g-cycl odextrin have greater conpl exation efficiencies
for sone vol atile substances than bl ends w t hout
g-cycl odextrin. Cbnputationéﬂ rnodel | i ng i ndi cates that
the type and nunber of functional groups on the ring
provi de different conplexation energies for specific
ligands (i.e., conplexed substances). These
conpl exati on energies (DE and E ) canbe cal cul ated for
a Sqee@kd inthel presstatinwetion,ald ¢ycl@iexeinatetivhiiga qirefd:ﬂabllg@,ased on
i ncl usion conpl exatigon is pre |ctabI&Fto sone exte
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clodextrin are ver ective
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ertl of t he i.nventive {iber materi al
S orfat B ey elogeib Fa bR HHF A dNiSoh Gragler iprweeted
pr esﬁgﬂgndeglgﬁmel&ﬂerl}ﬁn@ conmpound substantially free of
an inclusion complex. In this invention, the term

substantlally free of an inclusion conplex nmeans

kg LBt B £ B30y SRR materia
f r agdli anhéadl BEbiiyEinade xlahiifActufife pRfcess. COMPATIHIEheans that
permeant or other 1nclusion conmpound in the interior
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durimpgritye and ee&il‘dﬁlee 1rhthB bbly&riep wethotifwabstaeiiat Ee‘cﬁdtlons in scavenging

cycl odextrin derivative can contain one substituent on

t hrePSHEFSe primary carbon hydroxyl and one substituent

on one or both of the secondary carbon hydroxyl s.

Because of the geonetry of the cyclodextrin nolecule,
15andechtd, clivagyickideytriafs ihteenal congtysidesi.ef aepl mushbe con51dered Any

hydr oxyl groups are not equal in reactivity. Howe

wi tderiadiie Tangiiopet wrevp Pwdiiaen stchsrigitable ¥, formpiag an inclusion

Cy%o%?@&tv(/ th taqgét&iswlgtll&a& 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 BB 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.



be reacted to obtain a derivatized nol ecul e having a

certain nunber of hydroxyl groups derivatized with a
WO so@baisubsti t uent type. Further directed sy,Pthesioss/mbse2

a derivatized nolecule with two different substituents

or three different substituents is al so possible.

These substituents can be placed at random or directed

to a specific hydroxyl. For -t#8e purposes of this

i nvention, a broad range of pendant substituent

noi eti es can be used on the nol ecul e. These

derivati zed cycl odextrin nol ecul es can include al kyl

ether, silyl ether, alkyl ester, including

cycl odextrin esters such as tosyl ates, nesylate and

other related sulfo derivatives, hydrocarbyl-am no
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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, imidazoyl

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.



Tosyl (4- net hyl benzene sul fonyl), nesyl (methane
sul fonyl) or other related al kyl or aryl sulfonyl

wo b@se4igs r eagent s can al so be used i n nmanuf acPOT/IBAY04/002862
conpati bilized cycl odextrin nol ecul es. Sul fonyl
cont ai ni ng functional groups can be used to derivatize
ei ther of the secondary hydroxyl groups or the primry
hydr oxyl group of any of thé]§¥ucose noi eties in the
cycl odextrin nol ecule. The reactions can be conducted
using a sulfonyl chloride reactant that can
effectively react with either primary and secondary
hydroxyl . The sul fonyl chloride is used at appropriate
nol e rati os dependi ng on the nunber of target hydroxyl
groups in the nol ecul e requiring .substitution.
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reduction. Large nunbers of theSe azido or am no
cycl odextrin derivatives have been manufactured..
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et hyl'am no, butyl am no, isobutylam no, 1|sopropylam no,
10hexafkdetedoycledeatrot inelude methyhrarerylshaneyl sopiepsl, tertary butyl, allyl,
am_no.on, . alkyl amni ' fur,
ol AR REEAEIM ol SHEA R By can be made
Ni tusfgedonadmidhilprépiritbsr methodsy aidhze rédteang fherts/dgsxgligroup under
The cycl odextrin nolecule also can be substituted with
hetapppyiate; conditienewith ge jalkyl hyjidseprdwith an alkylating alkyl sulfate
gr QURSaneNi stidine, imdazole groups, pyridino and
substituted pyridino groups. Cyclodextrin derivatives
15can be nodified with sul fur containing functiona

r s to introduce tibilizi substituents opto
Pl B ratbibsereryTRET o treedBheriRom) Sothé: 18ated atytor
aryl sulfonyl forming reagents can also be used in manufacturing compatibilized

cyclodextrin molecules.

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 alkyl groups.



acyl ati ng groups nentioned above, sul fur containing
groups manuf actured based on sul fhydryl chem stry can
WO bwsnosad t o derivatize cycl odextrin. Such sul P@I/1B2004/002862
cont ai ni ng groups include nmethylthio (--SM),
propylthio (--SPr), t-butylthio (- S- C(CH) ),
hydr oxyethylthio (-S--CH2 CH),. i m dazol yl net hylthio,
phenyl t hi o, substituted phenj#&hlo am noal kyl t hi o and
ot hers. Based on the ether or thioether chem stry set
forth above, cyclodextrin having substituents ending
with a hydroxyl al dehyde ketone or carboxylic acid
functionality can be prepared. Cyclodextrin with

der Theadull f68§ dedifvaistd UsE108exatin nolstalecdadbeSikéd/tog@nerate the amino
contaj n conpatibilizing functional groups.Cyclodextrin

der depevetiveEomithasul {payk srewmsubstwitsseve lodedirinimglecule via nucleophilic
si | dlgﬁgc%meg?{iﬁhg s&l%rla §uﬂ B)ﬁ%‘aflfl@ ﬁfn’ 5992195 derivatives are

prep i cone S ‘gener a er to groups
Wi tdubseqaemty eonseiat mtqubshtatekllaﬁnm adimmumds by rajnetdn. hgrge

silicone- en backbone wi sub i tuent groups.
Sty IR of e aiorar AR ¢ o degiebyes JAF S BsRananufactured..
aﬂgﬁn‘lﬂiest &f‘:hll% ée'n%@ﬂﬁnﬁﬁ’é)ﬁohﬁ éJt%Qtt ca*ﬂ%rusg'ﬂlganﬁ@ frR¥htion include

or aryl )  substituents. Silicone substituted
mat ze:net}dadrmng gnapa (-YHAy, alkylammasecduqlmg methylamigio, ethylamino,
oxi datl ve sta and che cal . nertness. r
© S s Bhslaiting eopEerSin Qg ey, g ot g
adds @b &as. e aflifhe8941ky1aMeho srmagtﬁuel@wﬂ‘ @ﬁﬁeﬁ&%h&ﬂe with other
The nol ecul ar structure of the silicone group can

10y ar ¢ompayadsnibisireadiavith thy sdregey piouptocirtheralpa vatizsi the) areme group.
silicon atomor two to twenty silicon atons in the
silicone noiety, can be linear or branched, have a

| arpie dyergdextriaimelenaailse arsbd Subﬂi’t&tedwgﬁlﬂ’et@bﬂytﬂlﬁ naeldi including
can be further substituted with a variety of
f urkenden amidgeelg gEoupsdistidies, ymdaé@legr%ms,tnﬁr@mwéﬁvb%ﬁuted
the g?} g§ i cone containing substituent noieties
areppre erred i ncl udi ng trinmethylsilyl, m xed

15met hyl - phenyl silyl groups et c. h preferred

enb dinments of the present vention_ the cycl odextri
Yolaflextign i vatiesSan b ModitRsV i WAy cantaining ueftwé\apgroups to

9 r oMﬁ‘od&@ c@}nl&{ ibifiLinE SutktiRkRsHAHE B c§odextrin. 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(CHs)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.



al kyl ester group. According to the present invention
the al kyl ester substituents preferably conprise

WO a@siyd118oi et i es, propyl noieties and/ or but yPCTVIB204/@23862
and/ or mal eated pol yethyl ene having a -(CH 2) chain
wherein n = 8 to 15,000, the al kyl ether substituents
preferably conprise nmethyl noieties, ethyl nvieties
and/ or propyl noieties and t#d -silyl ether
substituents preferably conprise nmethyl noieties,
ethyl noieties, propyl noieties and/or butyl nvieties.
The fiber material according to this invention can
al so contain other additives, which do not adversely

af f @0 deRBilPRIvali VERRFih Rhclidil BRUAY cRdihing|sAR oA teRin called

the cycl odextrin. According to anot her préferred , )
emoldionesthier, dahdeipnaperadi Sdicondgospogenetadly eefigr toi grgumsi widl a single
mat eri.al, can. addjtionally be treated (e.q.,.coate .

Wi RO RicBNelogt SptspyangR p ST Bousep e SR substient

N dirh i RATGMi6AIBH @%ighi fitagild pRpoftida oT3NREhe 28mé iimtheGflicone
simlar scavenging netal may preferably be dispersed

5i n sabstiteenibpardydrasamiybealkyd of pyDrigbsituesits. Silicomp gubstituted
t hataehE s AN Rl SR B TR B T SRy g brica

t hrinetgtees tFutther, fiel syligdhe BRdups ¥hcrehbd fesamogwnotsshering, add

material is formed into fibers by conventiagnal net hofol?1

as diglegirip strengh andimareye surige ieaMan aticupelegtlag tucfureef the

or Fr - i | i T

o DAL PSR B% R 0, PAPNRDE Ll st
100btadmed thy teatwentyudi hatniatomgyimtbe kididoreompietys cargbe hgear or branched,

followi ng steps: ag) physically mxing the rticles, of
21 HEVER [ERPYEper A 4Bt HEE HHFec-G ERD DS PP R BT
theg,uahREWNSH d YarlBR] & fuRdtiondt Gohpte FERIME huRdosésdh MKis invention the
manufactured into fibers (fiber-building material), _
whesimple siliveng byrgaioaigl sybstitwent gropaties ereghitiprred inehiving/eicnethylsilyl,
by extrus%oq, gbdpﬁqducing?fibers fromthe materi al
obtBiXGE ey Pheay IV Slows G 'y by melt spinning, wet
15Spi nni ng, el ectrospi nning or dry spinning.
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



If the fiber material is a synthetic thernoplastic
material, the inventive fiber material conprising at
WO bmase41iohe t her nopl astic pol yner, a nanosi zedP@I/TB20@#002862
simlar scavenging netal and a nodified cyclodextrin
can be created e.g. by the follow ng procedure: In a
first (optional) step a cycl odextrin-containing
thernopl astic material is prefared by physically
m xi ng and di spersing the mnor constituent, i.e.
nodi fied cyclodextrin into the nmajor constituent, i.e.
the polyner, e.g. by extrusion. Suitable extrusion
techni ques include the so-called "direct
' n%§ﬁ9ﬁ€ﬁb8‘?ﬁat M calRadigsRAl bR R4 (€. coatdd) Rlithiimodified (or
method iT 1s preferred to usé tw n-scréw co-rotating
segnedified) dyalodektriext ruders. O course it is also
possi bl e to use counter rotating or single screw
extruders for mxing or dispersing the cycl odextrin
mat B Abdikied Sydl6xBa MWdrithe ABoSIzE@Linc bf sihfilat k@@Endih@inetal
the nodified cycl odextrin can be added Lndividuall% or _
5i n maypiciraatlp he dispersed iner themnapdastie fiherbuildjeg material. The resulting
adj uvant,s.. After m xin r.di [N . .0de I
G % 5 et e Al b PP i R BBt POttty
Zi nevepirdidpetses tlabeghbus hepdBandr mdtie THeShbhogd@otidmberial is
plastic, The reactive zinc particles to be added

usuarmsd infeflibrrs by pemgniionah methads a5 ussdiin thy ipfeiye The panufacture
rB“f.téftH&J' &’i%g?\{?m%ﬂgfrﬂm st H?Bers"i‘z! ﬂk@@nﬁfveﬁt‘?&ﬁl.pm thon
al ol e pla

Zi
of mner I's strippe rom-t stic e.g. in
10t he extruder using heat and vacuum The resulting

ol Parisiale, Ui BiucrRAE TAPeY ieriRkeatibe APk Bayariugs method
Sg%ﬁﬁg&qhw&m‘ﬁﬁ%wym” c material or polyneric

However, it 1s also possible to add the zinc
or net ala)phyticailyasixing thtpanpioley nEzinerat gmiilal reapishg metal or metal

sub uent |y add the .cycl odextri.n terial in order t.0
bt aEN A BE e RS MRS A1 GReBRERE 1 e gBRglacured o fibers
150 NVE@BE-BM1didd R aBh B! WidreinQRPpiyEicaly hliginp prafemblyapdeHid by
scavengi ng actives Is then subjected to
extrusion,
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”.



conventional processing for the manufacture of textile
fibers or non-woven fibers. It is especially preferred

wot@speadsice fibers by using spunbond processeBCDIB2004/002862
nmel t bl owi ng processes. Such fibers nmay then be
processed into textiles or non-wovens and may be used
to manuf acture top-sheets, aagorptive | ayers and ot her
conmponent s of hygi ene and pérsonal care articles with
i nproved ol factory performance in and after use. The
foregoing discussion illustrates various enbodi nents
of the invention. The foll ow ng exanpl es and data
further exenplify the invention. Nano-size Zinc and
Tr ilaehatl m@h@haiyrefcnddxs nientwifsirew katrotatiy samusntidigirdl
segnented barrel (seyen barrels), co-rotating .
corfsBUARIB-fof coursedtis plspmesstrle 1B Hin GORNST EXatEg QRisinglescrew
28: : [ ' s : ;
£ or *HEAE S Rt By B R A e Bpfheric
nomagereal. Tt isdear alpg thecabddifingd Pydiedaxig eanhenddéd m@ividually or in
densi and a ne]t fl rar.e (230¢/ 2. 16Kg) of 36 g/ 10
St oM e ks spisdhle PRV SRl ver PP i ot o
the barrel. The pol ypropyl ene was starve fed into the
first zone, nelted in the second zone using 60 offset
m XA fiey nekgem dsspeusingahe dydhydegdinohtsaal infotheigolyingrie magerial the
and a reverse half feed screw..ln the third zope,.the .
21 MERRTES A e 5 58 egnEit e Betipe arcifen pfgdlis cyteactive
wagifcshriidésad B8 addgiDisuallyateespbbd @f a infveer@Xdil to @estect the zinc
using a lowinjection rate punp (Mnistatic Punp.

10 dtpma ex ygee ang navwss Ahlepg somppertivg qf myperakeihts stiipped from the

élt Irf)(rfésgf, lgtg:H]Sth Q)%ﬂtr\?dr’ér \égfﬁg ﬁ%’ﬂséﬁl@ D8P eht %sﬁﬁ%lgﬁn%%{gn% tis e.g

and st Zzinc mxture
63.pangeanst dnhdedtnieniual pellegzdd. 467 grans Zn/mlliliter
of mneral oil. In the fourth zone, the zinc was m xed

i nto pol ypropyl ene using the same m xing el enents as

I n AgnaRe ) ﬁle%f?&?g)amesféaﬁtbla dﬁ%ﬂlt%ﬂ&éﬁ%ftﬁ 1t'h%q)o%tmerh: T%tgrial or

conveying screw el enents to pu e resin throug

15di golyfineicfpoeder.at e of the resin was 2 kg per hour, all
zone tenperatures were set at 150C, the rpnof the
screws were 130, the nelt

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.



tenperature at the die was 230 C and the torque was
60- 75% of maxi num The strands pass through a water
WO basi2eaml two air wi pes before entering the sSPCEIBR004/002862

cutter. The finished pellets are placed into a
ni trogen purged Mylar/foil conposite bag heat seal ed
Wth a bag sealer to prevent atnospheric contam nation
until use.The 3.2 wt .- % Haakeé?4manozi nc mast er bat ch
above was further let down to a 0.35% nano zinc
mast er batch using a one (1) inch Killion single screw
extruder. The 3.2 w.-% nanozi nc nmasterbatch was dry
pre-bl ended with virgin PP3153 and the blend fed into
the feed zone using a volunetric feeder. The finished
pellets are placed into a nitrogen purged Ml ar/foj
confissforagoingglissassionidlipteatesyariouacphedigeatsef theonpensipanthe
- f&gﬁg&}%{ 'e?cal%gfgs %Ha gﬁg ep Q)Eénllopdl}fg?he IAOerﬂ{oBer native
manu pr ocedur e a hanozi nc
nasterbatch |s dry pre- blendlng the nanozinc with
pol ypropyl ene powder (20 to 500 mcron particle size).
The nanozi nc powder is added to the PP m cro-powder at
a 0.25 wt-%to 1.0 wt.-% The PP mcro-powder is used
as a binding agent for the nanozinc. Standard
dr yNémeside Aincomd Priecdtyl(alplubQyclodextrtibr Mlasferbatdh £oanpounding
action m xers, V-shell blenders and cone m xers) is
used to honopgeni ze the polymer and nanozinc prior to
extAy tSOCHRRY [Nl Et0barrtih§, doRYoRAM ?%bﬁ@o@x%’iﬁ’@éxti’ﬁc?é? H ke 16mm
is fed directly into the throat of the extruder usin
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trlacetyl ha cyclodextrin in PP3155 was produced
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zone and the port in zone 3 was cl osed. . The strands

paske thirdgoge the AdE EHSPBRSON Gt RS &% Pagisikw et g s fed through
entae;gdr{]ﬁi tfl@ﬁ)p%tf RNk e ot sing a TG i 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 conveying 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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finished pellets are placed into a nitrogen purged

Myl ar/foil conposite bag and heat seal ed. Mast er bat ch
basmediag i on #1 contai ned 99. 65% PP3155 and OPGBH82004/002862
nano-si ze particle zinc (80 - 100 nn). Masterbatch
formul ati on #2 contai ned 95. 0% PP3155 and 5% ri acetyl

al pha cycl odextrin. The nanozinc material was obtained
from Argoni de, the heavy m néfal oil from Al drich

Chem cal and triacetyl alpha cyclodextrin was
manuf act ured by Wacker Bi ochem Cor porati on.

Mast er bat ch Conpositions (W.-% i PP3155) Masterbatch
Nanozinc Triacetyl CD Formul ations Particle size 80 -
100 nm Degree of Substitution = 3.0 Formulation # 1

0.35 wt.-% Fornulation #2 5 wt.-% Table 1. PP3155

masEher bt Hof Bralisiranpzing masieaish ahova was fuggher let down to a 0.35%

Preparation sernies o 0 ven-.fij ber ' [
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percents in Table 2. The target of 22mmfibers in 25

gnt n2 mats were produced and confirmed on each
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process conditions and no neasurable differences were
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is an,ayerage of 10 .neas t ith the exception. q
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of e, ZTREPP herb-powast is@ked R Ahiddiay abatd ¢¥it the Aanozine. Standard

containing fiber) is 22.0mm and the zinc contaij ni nH
dry-blending equipment (ribbon blenders, fluidized action mixers, V-shell blenders
and cone mixers) is used to homogenize the polymer and nanozinc prior to extrusion

compounding. The PP/nanozinc powder mixture is fed directly into the throat of the

extruder using a volumetric or weight loss feeder.

A second masterbatch formulation was produced with triacetyl alpha cyclodextrin
without zinc. The triacetyl alpha cyclodextrin was dried at 105°C for 12 hours. The
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
finished pellets are placed into a nitrogen purged Mylar/foil composite bag and heat-

sealed.



fiber is 21. nmm Nonwoven Fi ber Conpositions [%y w. |
Nonwoven Triactyl Fiber Mat Masterbatch PP3155
wo bensmz4ing Cycl odextrin sanpl es Forrmul ati ons MCTAB004/002862
100% Mat #2 Formul ation #1 99. 965% 0. 035% Mat #3
Formul ati on #2 99.5% 0.50% Mat #4 Fornulation # 1
99. 95% 0. 050% Formul ation #' s Mat #5 99.465 0. 035%
0.50% 1&2 Tabl e 2. Spunbound2fonwoven Wper mat test
sanpl es. Organi c Vapor Sorption. The termsorption is
generally used to describe the initial penetration and
di spersal of perneant nolecules into a polyner matrix
and includes both adsorption and absorption as well as
cl Wb RErbhieh mﬂu@ﬁron%rﬁhiaﬁﬁd@@r@% PP3153 RaeTEpRaddIfize particle
relative strengths of the interactions between the
perzm;z(ﬁt) —nidl0ee). ddassertiateln é)rpmlaylne #2 containst B é¥¥o PR2155 and
ant lLecul es .t hens ves Wi t hi
BT Mg wEogerraare fip bt Malris] of BTl rght Argonice,
Zi RRe m%%ﬁé@ﬂ@ix ﬁbtrnAldheh Ohempal ¥iEtriacetealsiey ¢fciodBxtrin was
test nethod is nost easily explained in terns of a
Snorpsudstyredby WaskesBiogleny Corppsatiodunded by a fi xed
volune (e.g., glass Jar) The flber mat structure and

ol —ar ‘,
t he—~veoture—are—pttt+at-ty—<comtetety free-of thetest

sql ute inside thg closevol une Ni"}“erh pteh; Gempesigonsy g
at| several subsehuent times.  the t &% "4REFE3155 exposed

t Q Masterbatch Nanozine Trlacetyl a CD
Formulations Particle size 80 — 100 nm Degree of Substitution = 3.0
Formulation #1 0.35 wt.-%
Formulation #2 5 wt.-%

Table 1. PP3155 masterbatch formulations.

Nonwoven Fiber Mat Preparation
10
A series of nonwoven fiber materials using virgin PP3155 and the two masterbatch

formulations in Table 1 were converted into nonwoven fiber mat (Table 2) using a
spunbound manufacturing process. The nonwoven fiber mat was produced on a 1
meter Reicofil IT Spunbond Line. Weight loss feeders were used to deliver PP3155
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 22.0um, and the zinc containing

fiber is 21.4um.



a known concentration of test solute. The headspace
concentration in the fixed volune surroundi ng the test

wogtaswedias e i s quantitated using gas chromat ograpiBoodtneses2
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sorptive rate and capacity of the nonwoven structure
is determ ned fromthe headspace concentration in the
closed vessel. The effectivengss of the fiber for
reduci ng the sol ute headspace concentration is
directly related to fiber sorption. This experinental
technique is designed to quantitatively nmeasure sol ute
headspace concentration in the fixed-vol unme cel
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Organic Vapor Sorption. The term sorption is generally used to describe the initial
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
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
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.

This experimental technique is designed to quantitatively measure solute headspace

concentration in the fixed-volume cell. High-resolution gas chromatography (HRGC)



Injection node: Splitless Detector: Electron Capture
(ECD) Detector tenp: 290C (60 nL/mn Nitrogen)

WO bovseeties tenp: 220C Initial tenp: 50C I niti abChod204/@2862
m nutes Tenperature rate: O0C/ m nute Final tenperature:
50C Final hold: Total analysis tinme: 3 mnutes Table
3. Method condition for gas chromatograph and solid
phase mi croextraction. Nonwoved® fi ber mat sanples (mat
cut into a 12. 7cm x 12. 7cm square having 22mm fi bers
ina 25 gm n2 nmat) are tested in a cl osed-vol une
vapor sorption cell (refer to Figure 1). The
cI osed-vol une cell method has two gl ass conpartnents

- Sherat&@BWitS dlectidi®a t@feg&tééﬁbtll pﬁ')lﬂ)els N t8 nié@!sd#@ﬁle‘hfeadspace
20 mL and the small side cell a volume of 280
T\/\momegttrahm sTherseluté mdh@hﬁadmad@lsmn@mt@trvgb/ @élmte%b)d@hd phase

i e tion ST RaFifny Ra"BuaR b etV PO GRE AL Sotue

cel doncérai6n B\WetehDbd doinnRliBatbn §ighdaldd REE mehduiddyinPiitlograms
the two cells together formng the air tight seal. The

5sor(pg)-on standard for eval uating the nonwoven test

mats contai ns chloroacetic acid. The physical and

chem cal paraneters of chloroacetic acid are provided

i N Thatueheht an8Rivns 2The follgwing SPME HRGEIBEDUSstrument conditions

Mol ecul ar Boiling Diffusion 1 Perneant Sol utions
used in the analyses are provided in Table 3.

Method: Chloroacetic acid
Target permeants:  Chloroacetic acid

Sampling technique: Solid Phase Microextraction (SPME)

Fiber: Carbowax/ Divinylbenzene (70mm)
Sorb time: 2 minutes at room temperature
Desorb time: 1 minute at 220°C

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.



Weight Point [ C D, [m/sec] K pK Tenp. [ C

Chl oroacetic 94.50 189 6.98 x 1 -13 1.40 1 -3 2.85 25
WO a@s@2411€al cul ated by lag tinme in HDPE bl own PCT/mB2004/002862

Tabl e 4. Chloroacetic acid physical and chem cal test

per neant paraneters. Exanple 1 Quantitative Sorption

Per f or mance of Nonwoven Mat. nwoven mat reactivity

and capacity was nmeasured by placing test mats into a

gl ass jar which is subsequently sealed and then filled

with a reactive test vapor. Over the test tine period,

t he headspace vapor partitions into the fiber. The

vapor concentration is nmeasured in the headspace of
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Scl}:loroace"c 94.50 189 6.98x 10" | 1.40x 107 | 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



at , 20 and 30 m nutes, respectively. The headspace
was neasured by taking a tine conposite sanple every

wo poog@24misiut es after the chloroacetic aci d i nj BCT/IE2004/002862
using a two mnute SPME sanpling interval. The SPME
headspace sanpl es are anal yzed by HRGC/ ECD ( net hod
conditions Table 3). Quantitatjive results are provi ded
in Table 5 and plotted in FiglUre 2. Chloroacetic Acid
Jar Headspace Concentration (Headspace concentration
in mcrograns - ng) Chloroacetic acid Additions Inj.
Inj. Inj. Inj. Elapsed Tine (mn) 05 10 15 20 25 30
35 40 Sanple Cone. nmg ng ng ng ng Mat # | (Control)
4. Otadsphbe dontentfativh der'the Qesﬁfn'eriloll (40 hinPdélor3trivet théZffectiveness
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Table 5 and plotted in Figure 2.

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

Elapsed Time (min) 0 S {10 15|20 | 25130|35] 40
Sample Conc. | pg |pg |pg |pg |pg |pg |ug [ug |pg
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 4.716.59|6.57 |8.05|8.08 |7.95
Mat#3 (0.5 % TA-a-CD) 24312.4614.2914.30|5.63|5.75|7.1317.12|7.05
Mat #4 (0.05 % nano Zn) 2.4912.5314.2914.53|16.07{6.11|7.33(7.50|7.47
(yxa;niszf](;j % TA-0-CD +0.035 1 5315 5814.63|4.54(6.19]6.20|7.77|7.69| 7.51

15 TableS5S. 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 ug 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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respectively. The chloroacetic acid concentration
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Example 2

Sensory Evaluation of Nonwoven Mat for Malodor Reduction.

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,
sulfur, nitrogen and aromatic alcohol compounds. Most of the 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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Ni trogen Aromatic Al cohol Acetic acid Carbon disulfide
Ammoni a 4- Met hyl phenol Butyric acid Mercaptoacetic

acid 4- Met hyl nor pholine Isovgleric acid
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Table 6. Compounds identified in synthetic malodor by gas chromatography
mass spectrometry.

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
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

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

epoxy adhesive allowing the two jars to be attached as shown in Figure 3. One of the



epoxy adhesive allowing the two jars to be attached as
shown in Figure 3. One of thejars serves as a
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mat by stretching the nat over the jar nouth and
screwing the |id over the mat. | nmedi ately under the
mat i s an absorbent filter pgper cut to the dianeter
and used to rel ease the di apet” nal odor standard during
testing The other jar serves as a collection reservoir
for the perneating mal odor conpounds. This jar is
screwed to the opposing lid and is renoved
periodically during the test to evaluate odor. Teflon
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Ve eidpizeSeaced diluthasof fhe malodor provided water vapor in the malodor
reservoir side to simulate the environment of a used diaper. The odor evaluation jar
is 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

perceived by the general public.



(Test mat: 12.7 cmx 12.7 cmsquare , 22 mfibers in a
25 gm n2 mat) Tinme Mat#l Mat #2 Mat #3 Mat #4 Mat #5
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(0.5% TA-a-CD + 0.035%Zn) 754 211112542011
Key: 0 = No odor ; 1 = Just detectable odor ; 2 = Very
slight odor ; 3 = Sli ght odo4_ = Slight-Mderate
odor ; 5 = Moderate odor ; Moder at e- St rong odor
7 = Strong odor ; 8 = Very strong odor Table 7.
Sensory mal odor intensity scores for nonwoven Mat #l
(control) and four active nonwoven fiber mats. Tests
were conducted with approxi mately 200 ng of active

mal odor conpounds. Odor evaluation jars were
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Nonwoven Fiber Mat Malodor Sensory Score*
(Test mat: 12.7 cm x 12.7 cm square , 22 pum 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-0-CD) | (0.05% Zn) | (0.5% TA-a-CD + 0.035% Zn)
60 5 4 3 3 2

Key: 0=DNoodor; 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
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
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



concentrations and odor evaluation tinmes. The
conbi nation of a nanozinc and triacetyl al pha
wayobozext ri n show better nal odor reduction foPCT/iB2004/002862
synt heti c di aper mal odor concentrate than cycl odextrin
or nanozi nc al one. However, also the incorporation of
nanozi nc or triacetyl alphadﬁyclodextrin |l eads to a
signi ficant nmal odor reducti Tor the synthetic diaper
mal odor concentrate. The effectiveness ofthe active
nonwoven fibers is clearly been denonstrated in terns
of kinetic rate of reduction as established in the
gquantitative cl osed-volunme sorption test and also in
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sceomepugieng. amount of particles of zinc or simlar
reacting netal or netal alloy, or a cyclodextrin

mat eri al ; wherein the cyclodextrin is free of an

i ncl usi on conpl ex conpound and the cycl odextrin
conprises an a-cyclodextrin, a b- cyclodextrin, a
g-cyclodextrin or m xtures thereof, having pendant

noi eti es or substituents that render the cyclodextrin
conpatible with the fiber material or a conbination of
said particles and said cyclodextrin material. 2. The
material of claim, characterized in that the
particles of zinc or simlar reacting netal or netal
all oy are nanosized particles, preferably nanosized
particles having an average dianeter in the range of
10 to 500 nm nore preferably in the range of 40 to
250 n and nost preferred in the range of 60 to 150 nm
3. The nmaterial of clains 1 or 2,



characterized in that the particles are zinc
particles, preferably zinc particles being essentially
wo 2ee0pfiii nc oxi des. 4. The material of any orer/m2064192862
precedi ng clains, characterized in that the amount of
particles of zinc or simlar reacting nmetal or netal
alloy in the fiber materi al }fcf in the range from about
0.015 to 1 w-% preferably ftom about 0.015 to 0.20
W -% based on the fiber material.. The material of
any one of the preceding clains, characterized in that
the fiber material is a thernoplastic material. 6. The
material of claim5, characterized in that the
thernoplastic material is ed.ackepsfromthe group
conpri sing pol yol ef res, pol yester, polyam des,
et hyl ene- vi nyl al cohol - copol yners, ethyl ene vinyl
acet at e copol yrrers pol ystyrene, polystyrene
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15 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.

20
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.
25 4. The material of any one of the preceding claims,

characterized in that the amount of particles of zinc or similar reacting metal or
metal alloy in the fiber material is in the range from about 0.015 to 1 wt-%,

preferably from about 0.015 to 0.20 wt-%, based on the fiber material.



et her group, an al kyl ether group and/or an al kyl

ester group.. The material of claim, characterized in
wa tms/02nes al kyl ester substituents conprise acEtTyiB2004/002862

noi eti es, propyl noieties, butyl npieties and/or

mal eat ed pol yet hyl ene having a -(CH ) chain wherein n

= o 15,000. 12. The naterlaI,Pf cl ai m 10,

characterized in that the a1%y1 et her substituents

conpri se nethyl noieties, ethyl novieties and/or propyl

noi eties. 13. The material of claim, characterized in

that the silyl ether substituents conprise nethyl

noi eties, ethyl noieties, propyl noieties and/or butyl

noi eties. 14. The material of any one of the preceding

cl aims, characterized in that &1e naﬁeri | conprises
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mat er 1 al any one of precedi ng cl al ns,
characterlzed in that the particles of zinc or simlar
reactin t al | oy and/or the cyclodextrin
mat eri af" are %H%ﬁ? WBersed in the fibers. 16.

ThéharaéeeFizéd intfhafihe tH&%onasﬁé‘ﬁlaﬂ:hﬁpﬁ db1B&ted irdhiMhe group
characterized in that the fiber material conprises

cmdmpmmgpdlyﬁeﬁ@s polyestest podyhnfiides, peuylehavinylalpghod-copolymers,
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net al éand/or t he cycl odextrin material into the

10 rram(éy‘?thfrrkte nggoraRiREe theredd i nto fibers, b) producing
fibers fromthe material obtained in step a). 18.
Met hod of claim 17,
7. The material of claims 5 or 6,

characterized in that the thermoplastic material is a polypropylene.

15 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.

20 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.

10.  The material of any one of the preceding claims,
25  characterized in that the cyclodextrin material comprises substituents having a silyl

ether group, an alkyl ether group and/or an alkyl ester group.



characterized in that the physically m xing preferably
is achieved by extrusion. . Method of any of clains or
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melt spinning, wet spinning or dry spinning. 20.

Met hod of any of clains to characterized in that the
particles of zinc or S|n1lar&$eact|ng nmetal or netal
alloy to be added to the fiber material are dispersed
inamneral oil. 2 . Hygienic article conprising a
fiber material according to clains 1 to 16. 22.

Hygi enic article according to claim 21, wherein the

articleli.s arudimpessabifelagthaper. 23. Hygienic article
according to claim22, wherein the facing |ayer and/
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wherein n = 8§ to 15,000.

12. The material of claim 10,
characterized in that the alkyl ether substituents comprise methyl moieties, ethyl

moieties and/or propyl moieties.

13.  The maternial of claim 10,
characterized in that the silyl ether substituents comprise methyl moieties, ethyl

moieties, propyl moieties and/or butyl moieties.

14.  The matenal 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.

16.  The matenial of any one of the preceding claims,

characterized in that the fiber material comprises cellulosic fibers.

17. A method for manufacturing a material according to claims 1 to 16,

the method comprising the following steps:
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a) physically mixing the particles of zinc or similar reacting metal or metal
alloy and/or the cyclodextrin material into the material to be manufactured into
fibers,

b) producing fibers from the material obtained in step a).

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.

23.  Hygienic article according to claim 22, wherein the facing layer and/
or the absorbent layer of the disposable diaper comprises the fiber material having

improved malodor scavenging properties.



