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ABSORBENT ARTICLES FOR’ODOR CONTROL WITH
POSITIVE SCENT SIGNAL

The present invention relates to an improvement in absorbent
artlcles such as catamenials, dlapers, and adult incontinence
garments, with a means for malodor - contro] and a means to provide
a “scent signal®™ in the form of a pleasant odor which signals the
removal of odor during use of the product The odor-controlling
agents herein are designed to combat a broad spectrum of odorif-
erous materials, including sour “ammonia-type" odors. The scent
51gna1 materials release a fleetxng perfume in use, e.g, in the
presence of body fluids.

ACKGROUND OF . TH v N

A wide variety of f1u1d absorbent structures known in the art
absorb body fluids such as blood urine, menses, and the like, and
are sanitary and comfortable in use. Disposable products of this
type generally comprise fluid- permeab]e topsheet material, fluid
_absorbent core, and fluid- 1mpermeab]e ‘backsheet material. Various
shapes, sizes and thicknesses of such articles have been explored
in an attempt to make their use more comfortab]e and convenient.

" Odor control in sanitary : products has been under
invest1gation for many years. Many body fluids have an unpleasant
odor, .or develop such odors when in contact with air and/or
-bacter1a for prolonged periods. ;

L Var1ous odor- controII1ng agen
I1terature For example, U S. Pa
al., 1<sued June 25, 1985, teaches
bacter1c1da1 catlons) assertedIy 3
1ncorporat1ng some portion .of mel e fibers in the web. and
applying heat. These compos1tions§IfuIbe used as the "outside
CQVEr Iayer 1n, e.g., “"general san1tary goods. "

have been disclosed in the
0. 4,525,410, Hagiwara et
lite particles (doped with
b]yiheld in a fibrous web by
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U.S. Pat. No. 2,690,415, F. A. Shuler, issued Sept. 28, 1954,
teaches particles of odor-absorbing materials uniformly affixed at
the interstices of a permeable web by adhesive to provide an odor
absorbent medium for, e.g., catamenials. Particulate carbon,
silica gel and activated alumina are noted. Shifting/displacement
of the particulates is assertedly avoided and the sheet is
flexible. -

ABSCENTS;(odor-controldmo]ecu]ar sieve from Union Carbide)
for use in dﬁ;oers and catamenials are specifically noted in Union
Carbide brochure (A. J. Gioffre 1988). The brochure indicates
that UC’s market research shows potential benefits in such
products. U.S. Pat. Nos. 4,795, 482 and 4,826,497, relate to
ABSCENTS used as an odor-controlling agent, generally, and’ 1n
sanitary products, in particular.

Zeolitic materials are generally quite sefe, and while they
do effectively control many odors associated with body fluids,
unfortunately, they do not provide optimal control for ammonia
odor and similar odors, presumably associated with short-chain
amines and/or urea. This, is particularly true of the so-called
"high ratio” (Si02:A102) odor-controlling zeolites. Certain

"intermediate ratio" (Si07:A102) zeolites are more effect1ve for
adscrbwng amine-type odors.

Some consumers prefer catamenial and diaper products, etc.,
that have a “scent signal® in addit1on to odor control. A "scent
signal® is a’ pos1t1ve perfume odor whuch signals the removal of
odor during use of the product. Thls scent signal is normally

difficult to provzde because -odor absorbents can react with and/or

deplete the perfume in the article pr1or to use, and the absorb-
ents themselves can become inactive.

A consumer s ab111ty to notice the1r own body odor, both good
and bad decreases after prolonged exposure to the odor, making it
difficult . for them to eva]uate the efficacy of odor removal
products. In other words, consumers become habituated to constant
odors. Therefore, the poszt1ve odor 1s preferably fleeting and is
delivered in. "bursts" during use. to avoid habituation to the
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positlnefsignal ffThe scent signal™ signifies the removal of odor

so the consumer can feel. greater self—confidence.

A ordingly, the present invent1on provides an improvement to
the ar by 1’corporat1ng odor-absorblng agents for malodor control
and mo,_ture act1vated encapsulated ~perfumes for an in-use “burst
of fragrance_ ‘or "scent signal," into absorbent compositions and
article“Lofjalnufacture

T refore, the present 1nvention relates to compositions
which n1m1ze the odor that can be caused by bodily fluids and
which ﬁﬁ_ tde a ‘scent signal ind1cat1ng that the odor is bewng
removed, :comprlsing

I.;_“an effect1ve amount of moisture- -activated encapsulated

B} perfume'
II;g;an effectrve amount of odor-controlling agent  selected
" from the group consisting of:

“A. .zeolite,
B, act1vated carbon;
C k1eselguhr‘
D. water -soluble ant1bacter1al compound; and

CE. mlxtures thereof; and
] '?an effect1ve amount of fluld absorbing material.

Thegpresent 1nventlon also relates to consumer articles of
manufacture conta1n1ng the above compos:tions, such as dtapers,
catamenials, pantil1ners, adult 1ncont1nence garments, and
"'“ whwch decrease odors associated with bodily
aafblood urine, and the 1ike, and which provide a
nt s1gnal Moisture- act1vated encapsulated perfume
1ncludes;any encapsulated perfume system which will release the
perfume when wetted by water. Preferably, moisture-activated
udes'cyclodextr1n/perfume inclusion complexes, poly-
t }k perfume mxcrocapsules, and mixtures thereof.

" ining absorbent core or
the fluidfﬁ_ e1v1ng front face (topsheet) of these articles.
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Cyclodextrin/perfume inc]usionﬁeomplexes are very stable in
the dry state. Even the very volatile perfume molecules are bound

. in the cavity of the_tyclndextrin hm}ecules and do not provide

perceptible odor. Upon wetting by an'aqueous fluid such as a body
fluid, the perfume is released to provide a burst of fragrance. A
greater varietyjof perfumes can be'used to accommodate a variety
of consumer preferences. |

In ponsaccharide matrix perfume'microcapsules, the perfume
is dispersed:as'minute droplets in, ‘e.g., a starch/dextrin solid
cellular matrix Moisture swells and softens the polysaccharide
matrix to re]ease the encapsulated perfume

Preferab]y, cyc]odextr1n/perfume inclusion complexes and the
po1ysacchar1de matrix perfume m1crocapsules contain volatile
perfume

D ESCR PTION OF THE INVENTION

The compos1t1ons and methods for odor control and pleasant
scent signal in the manner of this invention involve the use of
odor- contro?Ting agents, and moisture activated encapsulated
perfumes, as described more fully heretnafter

The art1c1es which employ sa1d composxtions of odor- cnntro]-
ling agents and moisture-activated encapsulated perfumes can be
prepared usxng constituents that are well-known in current com-
mercial practice, and reference is made to the general sanitary
products patent 1iterature and trade catalogues for such items.
Such items typlcally compr1se a mo1sture absorbent "core" (e.g.,
pad) 1nterpos_ .jetween a 'topsheet"{and a "backsheet." Likewise,
methods and apparatus for assemb11ng disposable diapers, cata-
menials, and: the Tike are known in the art.

While the constituents used in- the assembly of catamenials,
disposable d1apers, and the like, . are well-known, the following
may be mentioned by way of example. ; The present invention relates
to the novel combinat1on of odorico: rolling agents and matrix .-
perfume microcapsules into the mat 'x=of these articles, rather

than in the const1tuents_gf the art;_:es, per se.
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The compositions and artic}ei_',_"“.:of this invention contain an
effective - nt of various moisture activated encapsulated
perfume part -cles, as an essential ingredient. Such materials
include, for ‘example, cyc'lodextrin/perfume inclusion complexes,

polysaccharlde cellular matrix perfume microcapsules, and the

Jdike. Encapsulatwn of perfume minimizes interaction with, and/or

depletion by, jodor-absorbing mater i1s before use of the product.
Perfume is re]eased when the materia]s are wetted, to provide a
pleasant odor signal in use. Especia]‘ly preferred are cyclo-

" dextrin inc]uswn complexes of volatﬂe perfumes, with a particle

size of less than about 12 microns.
I. A. gerfum

The perfumes and compositions of this invention are the
conventional. ones known in the art Select'con of any perfume
component, or amount of perfume, is based "on functional and
aesthetic cons1derat1ons Preferred -perfume components useful in
the present mventwn are the higlﬂy volatile, and the moderately
volatile perfume ingredients, more p_r:eferab]y the highly volatile, -
Tow boﬂmo perfumes

The h1gh1‘-y_ volatile, Tow boﬂmg, perfume ingredients typic-
ally have bos i'__ng pomts of about 250 C or lower. These highly

_ volatile perfumes are f‘leetmg and are quickly lost as they are
released. Many of the more moderat ly volatile perfume ingre-

dients are a‘!so quickly lost. Th

oderately volatile perfume
soints of from about 250°C to
about 300°C. - ny of the perfume gredvents as discussed here-
inafter, alorjg"’ h their odor characters, and their physical and
chemical properties, such as boilir j o1nt and molecular weight,
are given in’ "Perfume and Flavor cals (Aroma. Chemicals),"
Steffen Arctander, published by t author, 1969, incorporated
herein by reference. _

+ Examples.of the highly volatile; low boiling, perfume ingre-
dients are: anethole, benza'ldehyde_ benzyl acetate, benzyl alco-
hol, benzyl _formate, iso-bornyl acetate, camphene, cis-citral
(nera]), citr_ 'e1'la1 citronellol, citroneﬂﬂ acetate, para-
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cymene, decanal, dihydrolinalool,_dihydromyrceno], dimethyl phenyl
carbinol, eucalyptol, geranial, gerﬁn{ol, geranyl acetate, geranyl
nitrile, cis-3-hexenyl 'acétate, hydhoxycitronellal. -d-1imonene,
Tinalool, 1linalool oxide, '1ina1yﬂ; iéetate, Tinalyl propionate,
methyl anthranilate, alpha4¢ethyl ipnone, methyl nonyl acetalde-
hyde, methyl phenyl carbinyl acétate, laevo-menthyl acetate,’
menthone, iso-menthone, myrcene, "ﬂyrcenyl acetate, myrcenol,
nerol, neryl acetate, nonyl ‘acetate, phenyl ethyl alcohol, alpha-
p1nene, beta-pinene, gamma- terpxnene. alpha-terpineol, beta-ter-
paneol terpinyl acetate, and vertenex (para-tertiary-butyl
cyciohexyl acetate). Some natural oils also contain large per-
centages of highly volatile perfume ingredients. For example,
tavandin contains as major componenté; linalool; linalyl acetate;
geraniol; and citronellol. Lemon oil and orahge terpenes both
contain about 95% of d-limonene. '

Examples of moderately volatile perfume ingredients are: amyl
cinnamic aldehyde, iso-amyl salicylate, . beta-caryophyllene,

- cedrene, cinnamic alcohol, coumarin, dimethyl benzyl carbinyl

acetate, ethyl wvanillin, ‘eugenol, iso-eugenol, flor acetate,
heliotropine, 3-cis-hexenyl salicylate, hexyl salicylate, lilial
(para-tertiarybutyl-alpha-methyl hy@rdcinnamict aldehyde), gamma-
methyl ionone, nerolidol, patchouli alcohol, phenyl hexanol, beta-
selinene, trichloromethyl phenyl carbinyl acetate, triethyl
citrate, vanillin, and veratra]dehydé "~ Cedarwood terpenes are
composed mainly of alpha-cedrene, beta cedrene, and other CjgHag
sesquiterpenes. ]
lod?firin

As used herein, the term “cyclodextrin” includes any of the
known cyclodextrins such as dnsubstiﬁﬁiéd cyclodextrins containing
from six to twelve glucose units, e§pécially, alpha-, beta-, and
gamma-cyclodextrins, and/or their derzvatlves, and/or mixtures
thereof. . The alpha- cyclodextrin cons1sts of -6, the beta-cyclo-
dextrin 7, and the gamma- cyc]odextr1n 8= glucose units arranged in
a donut-shaped ring.. The spegafxc coupling and conformation of
the glucose units give the cyclbdéxtrins a rigid, conical
molecular structure with a hollow 1nter1or of a spec1fic volume
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The *lining -0f the interna1 cavity is formed by hydrogen atoms

“and - g1ycos}d1c br1dging oxygen atoms, therefore this surface is

fairly hy opquic These cavities can be filled with all or a
of: n organic molecule with suitable size to form an
*fnclusion n@pjex." Alpha-, beta-, and gamma-cyclodextrins can
be obtaingg_from,,among others, American Maize-Products Company
(Amaizo), Hammond, Indiana.

Cyc1odextr1n derivatives are disclosed in U.S. Pat. HNos:
3,426,011, Parmerter et al., fissued Feb. 4, 1969; 3,453,257,
3,453 »258, 3 453 259, and 3,453,260, all in the names of Parmerter
et al., and all also issued July 1, 1969; 3,459,731, Gramera et
at., lssued Aug 5, 1969; 3,553,191, Parmerter et al., issued Jan.
5, 1971; 3 565 887, Parmerter et al., issued Feb. 23, 1971;
4,535,152, . SzeJtll et al., issued Aug 13, 1985; 4,616,008, Hirai
et al. 1ssued Oct. 7, 1986; 4, 638,058, Brandt et a1 issued
Jan. 20 1987 4,746,734, Tsuch1yama et al., issued May 24 1988;
and 4,678, 598 - Ogino et al., issued Jul. 7, 1987, all of said
patents be1ng 1ncorporated herein by reference. Examples of
cyclodextr1n derxvat1ves suitable for use herein are methyl-beta-
cyclodextr1n, hydroxyethy] beta- cyc]odextr1n, and hydroxypropy1-
beta- cyc]odextrun of different degrees of substitution (D.S.),
available from}Amaizo, Wacker Chemicals (USA), Inc.; and Aldrich
Chemical Cor 'hy. Water-soluble derivatives are also highly
desirable. .

The i
e.g., using
etc. Examp
Amaizo and f
chiorohydrin.

dual cyclodextrins_fgin also be linked together,
unctional agents: f@ form oligomers, polymers,
£ such materials are: available commercially from
Aldrich Chemical Coﬁpany (beta-cyclodextrin/epi-
lymers).

ed cyclodextrin is beta-cyclodextrin. It is also
"ixtufés_of cyclodextrins. Preferably at least a
5tﬁe cyclodextrins afé‘aipha-, beta- and/or gamma-
more preferab]y alpha- and bété—cyclodextrins
N m1xtures are commercia11y available from, e.g.,
fip1ng Company, Yokohama, Japan.

| SﬂiefﬁiilfeenlllﬁaCM

major portion
cyclodextrins
Some cyclode%
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. Formation of Q! lodextr n(Pgrfumg Inclusion Complexes

The perfume/cyclodextrin mc'lusion compiexes of this inven-
tion are formed in any of the ways ,,[cnown in the art. Typically,
the c0mp1exes are formed either by‘]bfinging the perfume and the
cyclodextrin together in a suitable solvent, e.g., water, or,
preferably, by kneadmg/slurrying the ingredients together in the
presence of a suitab]e, preferab]y minimal, amount of solvent,
preferably water. The kneading/s'lurrying method is particularly
desirable because it produces smal]er complex particles and
requires the use of less solvent, ehmmating or reducing the need
to further reduce particle size and separate excess solvent.
Disclosures of complex formation can be found in Atwood, J.L.,
J.E.D. Davies & D.D. MacNichol, (Ed.): Inclusio |
111, Academic Press (1984), especially Chapter 11, Atwood, J.L—
and J.E.D. Davies (Ed.): Proceedings of the econd Intern tional
Symposium _of Cyclodextrins Tokyo, Qapan, (Ju]y, 1984), and J.
Szejtli, Cyclodextrin Technology, Kluwer Academic Publishers
(1988), said publications incorporate_d' herein by reference.

In general, perfume/cyclodextrin complexes have a molar ratio
of perfume compound to cyclodextrin of about 1:1. However, the
molar ratio can be either higher or lower, depending on the size
of the' perfume compound and the identity of the cyclodextrin
compound. The molar ratio can be determmed by forming a satu-
rated solutwn of. the cyclodextrin and adding the perfume to form
the complex. In general the complex w111 precipitate readily. If
not, the complex can usually be precip1tated by the addition of
electrolyte, change of pH, cooling, et . The compiex can then be
analyzed to determme the ratio of perfume to cyclodextrin.

As stated hereinbefore, the actua1 - complexes are determmed
by the size of the cavity in the cyc]jodextrm and the size of the
perfume molecule. Desirable complexe can be formed using mix- -
tures of cyclodextrins since perfume are normally mixtures of
materials that vary widely in size. It is usually desirable that
at least a majority of the material: be alpha-, beta-, and/or
gamma-cyclodextrin,’ more preferab]y beta-cyclodextrin. The
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content of the perfume in the beta -cyclodextrin complex is typic-
ally from about 5% to about 15%, more norma]ly from about 7% to
about 12%. :

Contmuous .complexation operation usually involves the use of
supersaturated solutions, kneading/slurrying method, and/or
temperature manipulation, e.g., heat1ng and then either cooling,
freeze-drying, etc. The comp]exes are dried to a dry powder ‘to
make the desired composition In general, the fewest possible
process steps are preferred to avoid Joss of perfume.

1. D. Complex ng;jclg Size

CompleXes.of this invention having a particle size of less
than about 12 microns, preferably less than about 10 microns, more
preferab]y-iéss'than about 8 microns, and even more preferably
less than ;powt 5 microns, improve the release, especially the
speed of re)ease of the perfume when the complexes are wetted.

The particle size is typically between about 0.001 and 10
microns, pﬁeferab]y between about 0.05 and 5 microns. It is
highly deswrable that at least an effective amount of the perfume
be in comp]exes having the said partic]e sizes. It is desirable
that at least about 75%, preferably at least about 80%, more
preferably at least about 90%, and ‘even more preferably at least
about 100%, of the complex that is present have the said particle
sizes. | |

These sma]] part1c1es of the invention are conveniently
prepared by- knead1ng methods and/or grinding techniques. Cyclo-
dextrin complexes with large particle sizes can be pulverized to
obtain the des1red smaller partlcles of less than about 12 microns
by using, e. g s, a fluid energy m111 Examples of fluid energy
milis are the Trost Air Impact Pulverizers, sold by Garlock Inc.,
Plastomer_Prouucts, Newtown, Pennsylvania; the Micronizer fluid

- energy mi]1§-§old by Sturtevant, l@é.,'Bostbn, Massachusetts; and
the Spiral Jettﬂill sold by A]pinefnivision, MicroPul Corporation

(Hosokawa Htcron International, Iac ), Summit, New Jersey.

- As useqr_here1n, the partwc]e size refers to the largest
dimension of”tﬁe*particle and to the ultimate (or primary) par-
ticles. The: s1ze of these prtmary particles can be directly
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determined with optical or scanning electron microscopes. The
slides must be carefu]]y prepared so that each contains a repre-
sentative sample of the bulk cyclodextrin complexes. The 'par-
ticles sizes can also be measured by any of the other well-known
methods, e.g., wet sieving (non-aqueous), sedimentation, light
scattering, etc. A convenient instrument that can be used to
determine the particle size distribution of the dry complex powder
directly (without having to make a liquid suspension or disper-
sion) is the Malvern Particle and Droplet Sizer, Model 2600C, sold
by Malvern Instruments, Inc., Southborough, Massachusetts. Some
caution should be observed in that some of the dry particles may
remain agglomerated. The presence of agglomerates can be further
determ1ned by m1croscop1c analysis. Some other suitable methods
for particle size analysis are described in the article “Se]ect1ng
a particle size anmalyzer: Factors to consider," by Michael Pohl,
published in Powder and Bulk Engineering, Volume 4 (1990), pp.
26-29, incorporated herein by reference. It is recognized that
the very small particles of the invention can readily aggregate to
form ioose agglomerates that are easily broken apart by either
some mechanical action or by the action of water. Accordingly,
particles should be measured after they are broken apart, e.g., by
agitation or sonication. The method, of course, should be
selected to accommodate the particle size and maintain the integ-
rity of the complex particles, with iterative measurements being
made if the original method selected proves to be inappropriate.

It is essential that at least an effective amount of the
cyclodextrin/perfume complex be applied to the article. Effective
amounts are typica]]y in the range of from about 0.005 g to about
10 g, preferably from about 0.01 g to about 3 g, more preferably
from about 0.02 g to about 1 g per article.

I. E. Matrix Perfume Microcapsules

Water-soluble cellular matrix perfume microcapsules are solid
particles containing perfume stably held in the cells. The
water-soluble matrix materia] comprises mainly polysaccharide and
polyhydroxy compounds. The polysacchar1des are preferably higher
polysacchar1des of the non-sweet, colloidally-soluble types, such

This Sheet Has Been Replaced
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as natural gums, e.g., gum arabic, starch derivatives, dextrinized
and hydrolyzed §tarches, and the like. The polyhydroxy compounds
are preferably alcohols, plant-type sugars, lactones, monoethers,
and acetals. The cellular matrix microcapsules useful in the
present invention are prepared by,-e.g., (1) forming an aqueous
phase of the polysaccharide and bolyhydroxy compound in proper
proportions, with added emulsifier if necessary or desirable; (2)
emulsifying the perfuhes in the_aQueous phase; and (3) removing
moisture while the mass is plastit or flowable, e.g., by spray
drying droplets of the emulsion. ' The matrix materials and process

. details are disclosed in, e.g., U.S. Pat. No. 3,971,852, Brenner

et al., issued July 27, 1976, which is incorporated herein by
reference.

The present invention preferably has minimal non- encapsulated
surface perfume, preferably less than about 1%.

Moisture-activated perfume microcapsules can be obtained
commercially, e.g., as IN-CAP® from Polak’s Frutal Works, Inc.,
Middletown, New York; and as Optink System® encapsulated perfumes
from Encapsulated Technology, Inc., Nyack, New York.

Water-soluble matrix perfume microcapsules preferably have
size of from about 0.5 micron to about 300 microns, more prefer-
ably from about 1 micron to about 200 microns, most preferably
from about 2 microns to about 100 microns.

It is essential that at leést an effective amount of the
water-activated matrix perfume microcapsules be. applied to the
article. Effective amounts are tyb{ca11y in the range of from
about 0.001 g to about 5 g, preferably from about 0.005 g to about
1 g, more preferably from about 0 01 g to about 0.5 g, per
article.

‘ 11. Odor- ControI]ing Material

The compositions and artxc]es of this invention contain an
effective, i.e., odor- contro111ng amount of various odor-con-

_ s 'include, for example, zeo-
lites, activated carbon, kiesejgu ~and water-soluble antibac-
terial compounds, such as cetyl pyridinium chloride, zinc
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chloride, c'obper salts, copper io‘n"s, chlorhexidine, quaternary

. ammonium compounds, chelating agents, parabens, chitin, pH buf-

fered mate_m-a‘l“s‘, and the like. Especuﬂy preferred is zeolite
material having "intermediate" .silicate/aluminate ratios (vide
infra). Suc_?__g;;meteria'ls typically are present at a level of from
about 0.01_-,'.:" '.;o about 15 g, more pﬁ__ﬁeferabTy from about 0.1 g to
about 10.0. ~in fluid absorbent 5“.’."1:185 of the type disclosed
herein to prov1de odor control benefits Some partially neu-
tralized hy": ;oge] forming absorbent gelling materials, such as
¢ 'l_]mg material and acry] ate grafted starch gelling
vide -infra), are also usefu1 in the present invention to
control certam ammonia-type odors. . These materials are discussed
in III. 1u1d Absorbegt Material because they also function as
fluid absorbent materials.

Surpns.i_ng_'_l_y, ‘the moisture-activated encapsulated perfume (I)
does not interfere with the efficacy of the odor controlling
material (II). '

- 4I1. A. Zeolite Odor-Controlling Agent

In generai terms, traditional zeohtes comprise an aluminate/
silicate framework with associated cations, M, providing overail
electrical ne_u_trahty Empirically, the zeolite framework can be
represented as '

x A102 . y Si02
and the electrically neutral zeolite as

LXMW . x K102 . y Si02. . z H0
wherein: x nd y are each integers';"'M is a cation and n is the
charge on thé -i_o_h. As-noted by the empirical formula, zeolites
may also compr e waters of hydration (z H20). M can be a wide
variety of 't_: alkylammonium, heavy
metals, and the_ : :

A preferred class of zeohtes ué""
is characterized as mtermediate
The “intermediate

Thls Sheet Has Been RTlaced
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~U.S. Pat. Nos. 4,795,482 and 4,826,497, which are incorporated

herein by reference. First, the. intermediate zeolites have a
higher capacity for amine-type odors which is important for
controlling urine and menses odors. Second, the intermediate
zeolites have a larger surface area (about 700-800 me/g) than high
zeolites (about 400_m2/g);_ Therefore, less intermediate zeolite
is needed to absorb a given-amodntiof odor on a weight to weight
basis. Third, intermediate 2eolites are siore moisture tolerant
and retain more odor-absorbing cqu#ity in the presence of water.

A wide variety of intermediate zeolites suitable for use
herein are commercially_.availabie as VALFOR CP301-68, VALFOR
300-63, VALFOR CP300-35 and VALFOR CP300-56, from PQ Corporation,
and the CBV100 series (other than Mordenite, as noted below) of
zeolites from Conteka.

The 2eolites used herein are not of the fibrous type, e.g.,
various Mordenites, and some types of Y zeolites, since these may
be subject to safety issues. Accordingly, the term "zeolite" as
used herein is intended to encompass only the nonfibrous zeolites.
While some naturally-occurring zeolites meet the objectives of
this invention, the synthetic zeolites of the types available in
commerce are generally more preferred.

Even though intermediate zeolites are preferred, high zeo-
lites can be optionally employed in the practice of this invention
in combination with the intermediate ratio zeolites. High zeo-
lites include, for example, the welli-known "molecular -sieve”

zeolites of the ZSM, beta zeolite, etc., type (generally in the

1-10 micron particle size range) ihd the zeolite materials mar-
keted under the trade name ABSCEN?S{by the Union Carbide Corpo-
ration and UOP. ABSCENTS are tybica]ly ‘available as a white
powder in the 3-5 micron particle s{ie range (See: ABSCENTS, A New
Approach for Odor Control by A. J. ?ioffre, copyright 1988 by the
Union Carbide Corporation). Such mitefials are preferred over the
"intermediate” zeolites for control of odors aSSOC1ated with
sulfur compounds, e.g., thiols, mercaptans

Various other modified zeo]ite type materials wh1ch can be
used .in the present invention, such as the manganese-aluminum-

is Sheet:Has Been RTlaced
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phosphorus-silicon-oxide molecular sieves and other zeolite
odor-controlling compositions are described in U.S. Pat. Nos.
4,793,833, Lok et al.; 4,604,110; 4,437,429; and 4,648,977, which
: ‘are incorporated herein by referenceé.
5 ’ II. B. Car hgg Mor-gontrolhgg Agent

The carbon material employed herein is the material well
known in commercial pr'._qctwe_ as an a,_dsorbent for organic molecules
and/or for air purifi-‘c-ati'on' p‘urpogﬁ_e's. Carbon suitable for use
herein is available from a variety of commercial sources under

10 trade names such as CALGON Type “"CPG", Type “PCB", Type "SGL",
Type “CAL", and Type "OL." Oftén,' such carbon material is
referred to simply as mactivated” carbon or “activated® charcoal.
Typically, it is available in the f(}_rm of extremely fine, dusty
particles (e.g., 0.1-300 microns) having large surface areas

15 (about 200 to several thousand m2/g). It is to be understood that
any of the "air purifying" or "activated" carbons of commerce can
be used in the practice of this invehtion.

If the zeolites herein are optionally used in conjunction
with the activated carbon, it.is préferred (for aesthetics rea-

20 sons) to coat the carbon with the zeolite using a binder.

I1. C. Other Odor-Controlling Agents

Other odor-controlling agents include kieselguhr, and
water-soluble 'a_-nti_bacte-ria'l co‘mpounds_, such as cetyl pyridinium
chloride, zinc chloride, copper salts, copper ions, chlorhexidine,

‘25 quaternary ammonium compounds, cheiatmg agents, parabens, chitin,
pH buffered matenals, and the like. -

1. 1uig Agsgrl_)ent Material
. Fluid absorbent material can be any material which is gen-
erally compressible, j<:u_ni’ormat>'le, nq__n_.:irritatmg to the wearer’s

30 skin, and which is capable of absorb"i"'"n"g and retaining fluids.

The fluid absorbent material can’ be constructed from any of a
variety of materials commonly used, in disposable absorbent
articles. These matena]s are des ”Enbed in U.S. Pat. Nos.:
3,905,863, Ayers, issued Sept. 16, 1975, 3,974,025, Ayers, issued

35 Aug. 10, 1976; 4,191, 609 Trokhan, 1ssued Mar. 4, 1980; 4,440,597,

Hel‘ls et a'l., 1ss___ued Apr. 3, 1984; 4,529,480, Trokhan, issued -

- . "This-Sheet Has BeenReﬂlace'd .
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Ju]y 16, 1985 and 4,637,859, Trokhan, issued Jan. 20, 1987, all
: nts incorporated heréin by reference. Examples of
suitable _absorbent materials Include creped cellulose wadding,
cotton fluff, .and citric acid cross-linked cellulose pulp dis-
closed in. U.S. Pat. Nos.: 5,190,563, issued Mar. 2, 1993,
5,183,707.: 1ssued -Fab. 2, 1993; and 5,137,537, issued Aug. 11,

1992,.a11f ssued to Herron et al. -3. synthetic fibers disclosed in
Uu.s. Pat.; 0. 4,578,414, Sawyer, 1ssued Mar. 25, 1986; absorbent
foams,-abs ;nt sponges, superabsorbent composites, superabsorb-
ent foam,f super absorbent po]ymers A preferred fluid absor-
bent mater_ 1 -is comminuted and airlaid wood pulp fibers commonly
referred to as . absorbent fluff. ~‘An absorbent fluff having a

 density of from about 0.05 g to about 0.175 g per cm3 is genera]ly

15

20

" the hydron:

25

30

35

acceptable;

More preferred fluid absorbent materials are the absorbent
gelling materia]s As is well known in the art, fluid absorbent
gelling materials (somet imes referred to as "AGM" or super-
sorbers") are broadly used in fluid absorbent articles. 1In
general, such AGM’s have been used only for their fluid-absorbing
properties;. Such materials form hydrogels on contact with water
(e.g., wit| :nr1ne, blood, and the like). One highly preferred
type of hydroge] -forming, absorbent ge111ng material is based on
ponac1ds, espec1a11y neutra11zed polyacrylic acid.
Hydrogel-forming polymeric materials ‘of this type are those which,
upon contact. with fluids (i.e., 1iqu1ds) such as water or body
fluids, imt "such fluids and thereby form hydrogels. In this
manner, fl -éddscharged into the . fluid absorbent structures
herein cah; acqu1red and held. These preferred fluid .absorbent
gelling ma? €]s will generally comprlse substantially water-
insoluble, lightly cross Tinked, partual]y neutralized, hydro-
gel-forming
rated, acid
component -1
comprise -

onta1n1ng monomers. In such materials, the polymeric
?from unsaturated, acid -containing monomers may
jre ge111ng ‘agent or may be grafted onto other
er moieties such as “starch or cellulose. The
.acry11c acid grafted starch materials are of this

hydrolyzed ;

-~This Sheet Has Been R
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luid absorbent gelling materials
grafted starch, hydrolyzed
ates, maleic anhydride-iso-
f tbereof. Especially pre-

5 erials are the hydrolyzed
_late grafted starch.
10
fﬁ_ing agents are well known in
: (1) compounds having at least
15 ble double bonds, (2) compounds having at least one
20 can form' ic cross-linkageé. jt;qﬁs-linking agents of the
foregoing : s are described in gﬁhitgr detail in U.S. Pat. No.
4,076,663,; uda et al., isSued Féb .28 1978. Preferred cross-
25 ines. Espec1a1]y pre'”
bisacry]amidé, trime
.preferred“? the cross-linking agent
30 will compr nt to about 3 mole percent
' of the abst herein.

The pr ferred, s]1ght1y 0s Tinked, hydrogel-forming
absorbent -gelling materia];_wiII ne f1]y be employed in their
partially neutralized form(.-For'pﬁ es described herein, such

35 materials are.consi artially n alized when at least about
25 mole pe nt preferably .at leas bout 50 mole percent, and
N
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more preferably at least about 75 mole percent, of monomers used
te form the po1ymer are acid group-contain1ng monomers which have
been neutra1ized with a salt- formlng cation. Suitable salt-
forming catlons include alkali Hmetal ammonium, substituted
ammonium and amines. This perCQﬁtage of the total. monomers
utilized which are neutralized aﬁfﬁ.grnup-containing monomers is

referred to as the "degree of neutralization.” Typically, commer--

cial fluid absorbent gelling matertﬁls have a degree of neutrali-
zation somewhat less than about 90%.

The preferred fluid absorbent geﬂing materials used herein
are those which have a re1ative1y high capacity for imbibing
fluids encountered in the fluid absqrbent articles; this capacity

can be quaﬁtified by referencingztbe *gel volume” of said fluid

absorbent §e131ng materials. Gel volume can be defined in terms
of the emount of synthetic urine absorbed by any given fluid
absorbent ge]]ing agent buffer and is specified as grams of
synthetic urine per gram of gelling agent.

Gel volume in synthetic urine (see Brandt et al., below) can

be determined by forming a suspens1on of about 0.]1-0.2 parts of -

dried fluid absorbent ge111ng materza? to be tested with about 20

- parts of synthetic urine. This suspension is maintained at

ambient temperature under gentle stirring for about 1 hour so that
swelling equ11ibr1um is attained. f The gel volume (grams of
synthetic urine per gram of fluid- absorbent gelling material) is
then calcu]ated from the weight fractlon of the gelling agent in
the suspension and the ratio of the 11quid volume excluded from
the formed hydrogel to the total'
preferred flu;d absorbent geiling rials useful in this inven-
tion will have a gel volume of from:about 20 to 70 grams, more
preferably ?rom about 30 to 60'grah of synthetic urine per gram
of absorbent ge171ng material.

Another feature of the most h
gelling materials relates to the
material - present in said mater1a1 ‘Extractable polymer levels
can be determined by: (1) contact1_ é_eamp1e of preferred fluid
absorbent ge111ng material with a synthetic urine solution for a

y preferred fluid absorbent
vel of extractable polymer

me of the suspension. The.
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substantial '"p'é jod of time (e.g., at least 16 hours) to reach ex-
traction equ m; (2) filtering. thé formed hydrogel from the
supernatan '_,:'Hquid and (3) determmmg the polymer content of the
filtrate. T rticu1ar ‘procedure used to determine extractab]e

é set forth in U.S. Pat. No. 4,654,039, Brandt,
n, issued Mar. 31, 987, Reissue No. 32,649. The

the fluid

equilibrium: £ t‘htﬂes content in synthetic urine of no more

d in the form of discrete particles. Such fluid
'fijf;-ig_r,ateria‘ls can be of any desired shape, e.g.,
emi-spherical, cubic, rod-like polyhedral, etc.
a‘F_g‘e greatest dimension/smallest dimension ratio,
__-f:'l'akes, are also cohtemplated for use herein.
fluid absorbent gelling material particles may

absorbent g
spherical o

he fluid absorbent gelling material particles
may vary oveér :j_e range. For reasons of industrial hygiene,
average par izes smaller than about 30 microns are 1less

The size

~ desirable. . 'l_és having a sma'l*l_éfst dimension larger than

about 2 mm m cause a feeling of grittiness in the absorbent
article, whic| desirable from a consumer aesthetics stand-
point. ' rate of fluid absiirbtion can be affected by
particle si ;-Larger partu:}es have very much reduced rates of
B sorbent gelling matena] particles preferably
of from about 30 .mcrons to about 2 mm for

. "Particle Size" as used

HIIIIllIIIlI I
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absorbent capacity desired, and will generally comprise from about
2% to about 50% by weight of the fluid absorbent core, more
typically from about 5% to about 20% by weight of the fluid
absorbent core.

When fluid absorbent gelling. material particles are to be
used in the cores of the fluid .absorbent articles herein, such
cores can be prepared by any process or technique which provides a
web comprising a combination of the fibers and the gelling
material particles. For example, web cores can be formed by
air-laying a substantially dry mixture of hydrophilic fibers and
fluid absorbent gelling material particles and, if desired or
necessary, by densifying the resulting web. Such a procedure is
described more fully in U.S. Pat. No. 4,610,678, Weisman and
Goldman, issued Sept. 9, 1986. As indicated in this U.S. Pat. No.
4,610,678, the air-laid webs formed by such a procedure will
preferably comprise substantially unbonded fibers and will pref-
erably have a moisture content of about 10% or less.

Another example combi‘ning the fibers and the gelling material
particles is a tissue laminate. Such a fluid absorbent core is
described more fully in U.S. Pat. Nos: 4,950,264, Osborn, issued
Aug. 21, 1990; ‘5,009,653, Osborn,- issued Apr. 23, 1991; W0

93/01785, Osborn et al., published Feb. 4, 1993, "Stretchable

Absorbent Articles;" and WO 93/01781, Johnson et al., published
Feb. 4, 1993, "Curving Shaped Absorbent Articles," all of said
patents incorporated herein by ref-__erencé. As indicated in these
references, glue is applied to an hiir-]aid, latex-bonded tissue
and absorbent gelling material 1s é{_ided and then the tissue is
folded over.

The density of the fluid absorbent cores which comprise webs
of hydrophilic fibers and fluid absorbent gelling material par-
ticles can be of importance in d.qt;éjrmini'ng the fluid absorbent
properties of the cores and of thé‘e: ‘fluid absorbent articles in
which such cores are employed. The density of such fluid absor-
bent cores herein will preferab'ly be in the range of from about
0.06 to about 0.3 g/cm3, and more preferably within the range of
from about 0.09 to about 0.22 g/cm3 Typ:cany the basis welght

This Sheet Has Been R laced

WU III



WO 94/22500 - - PCT/US94/02857

10

15

20

25

30

35

- 20 -
of the fluid absorbent cores herein can range from- about 0.02 to
0.12 g/cm. . '

Density values for cores of this type can be calculated from
basis weight and caliper. Caliper:is measured under a cbnfining
pressure of 0.137 psi (0.94 kPa). Density and basis weight values
include the weight of the fluid absorbent gelling materials and
the odor-control material. Density of the cores herein need not -
be uniform throughout the core. Within the density ranges set
forth above, the cores can contain regions or zones of relatively
higher or relatively lower density.

The size of the fluid absorbent element is dictated by the
exact product design selected.

IV. Eront-Face Material (Topsheet Material)

The finished articles herein will typically be provided with-
a fluid-receiving facing material. The front-face ("topsheet")
material used herein can be any compliant, —ngt-fée1ing, non-
irritating (to the wearer’s skin) planar material. It functions

to contact the wearer’s skin, to receive fluid discharges, to

allow the discharges to pass readily therethrough into the.
absorbent element, and to isolate the wearer’s skin from the
fluids in the absorbent element.

The topsheet can- be porous paper made from natural or syn-
thetic fibers or mixtures thereof, non-woven fabric made from
natural or synthetic fibers or mixtures thereof, apertured plastic
film, porous foam, or the like.

A preferred topsheet is spun ;bpnded non-woven polyester
fabric made from fibers of from about 2.2 to about 2.5 denier,
having a basis weight of about 17 ‘g per square meter (m2).
Another preferred topsheet material ﬁ§$ a basis weight of 22 g
per m2 and comprises about 65% by weijﬁi staple length, 1.5 denier
polyester fibers (such as Kodel type 411 polyester fibers as sold
by Tennessee Eastman Corporation, K1ngsport Tennessee); about 15%
crimped, staple length 1.5 denier rayon fibers; and about 20%
acrylic copolymer binder (such as CeTanese CPE 8335 as sold by
Celanese Corporation, Charlotte, North Caro}ina) *Staple length”
refers to fibers having a length of at Jeast about 15 mm.

”ﬁiiiiff l'ii‘ilﬁili‘ti‘tma
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Still another preférred topsheet is constructed from poly-
propylene ftbers which have been carded and thermally bonded in a
spaced- apart pattern Fibers about 3.8 cm long and of from about
1.5 to about 3.0 denier are suitable A preferred topsheet of
this type has a basis weight of about 24 g per m2.

Suitab'le topsheets can also be constructed from apertured
plastic ﬁﬂm_s_ such ~as those ‘described in U.S. Pat. Nos.:
4,342,314, Radel and Thompson, issued Aug. 3, 1982; 4,341,217,
Ferguson and -Landrigan, issued July 27, 1982; 4, 324 246, Mullane
and- Smith, issued April 13 1982; -and 3,929,135, Thompson, issued
Dec. 30, 1975, all of these patents ‘being incorporated herein by
reference.

For example, according to the process of U.S. Pat. No.
4,324,246, __s't’;pra, a sample of thermoplastic material such as
0.0038 cm thick polyethylene film is heated above its softening
point. (The softening point is the temperature at which the
thermoplastic material can be form_ed or molded and is less than
the melting point of the material.) The heated thermoplastic
material in _sli,ee-t form is then brought into contact with a heated
forming screen. The forming screen is preferably an apertured
wire mesh s(;ﬁeen having the desired aperture size, pattern and

configuration. A vacuum is used to draw the heated film against

the forming . screen, thereby formmg the film into the desired
pattern and having the desired hole sizes. While the vacuum is
still being app'lied to the fﬂm, a jet of hot air is passed over
the film. The ‘hot air Jet perfor‘ates the film in a pattern
correspondmg to ‘the pattern and s1ze of apertures in the forming
screen. : '

F'Iuid-pemeab]e sheets prepared | in the manner of U.S. Pat.
No. 4,324, 246, supra, are cnnvement]y referred to as "formed
films." The caliper of such fﬂms is important since, if the
ca'hper is too great, hquld may accumulate in the apertures and
not readily pass therethrough For the manufacture of fluid
absorbent artlc'les such as d1apers, catamenials, incontinence
articles, and. the 1ike, the sheets typxca'l'ly have a caliper of
less than a_bog_..t;: 0.__075 cm, or preferably less than about 0.064 cm..

Thls Sheet Has Been Reﬁlaced
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Another formed-fiilm sheet material useful herein is the
resilient, 3-dimensional web exhibjfing ‘a fiber-like appearance
and tactile impression, comprisihél a fluid-impervious plastic
material, with said web having a nm1t1p11c1ty of apertures, the
apertures being defined by a um]tip11c1ty of intersecting fiber-
Tike elements, all-as disclosed in U.S. Pat. No. 4,342,314, supra.
The Radel and Thompson sheet materia1s can be prepared using
hydrophobic plastics such as polyethylene, polypropyliene, PVC, and
the like, and are well-known for use in fluid absorbent products
such as catamenials, and the like.

Yet another type of sheet material useful herein is described
in U.S. Pat. No. 3,929,135, supra,_and'ccnsists of hydrophobic
polymer fi]ms_ having holes which are in the form of tapered
capillaries. These "tapered capillary" sheets are also known for
use in fluid absorbent articles, including adult incontinence
articles. They may be prepared from various hydrophobic polymers,
as mentioned hereinabove; typically, Tow density polyethylene
having thickness of from 0.0025 to 0.0051 cm is employed.

Reference to U.S. Pat. No. 3,929,135, supra, can be made in
order to further visualize tapered capillary sheets. In use, the
apices of the capi11aries in such tapered capillary topsheets are
in contact with the underlying fluid absorbent core material.
Generally, tapered capillaries are in the form of a frustrum of a
conical surface, but it is to be understood that any generally
tapered structure, such as a frustrum of a pyramid or the like
with a triangular, square, or po1ygdna1 base, is within the term
"tapered capillary";. circu]ar tapered capillaries, however, are
used in this description for conven1ence It is also to be
understood that_the tapered cap111anjes can be asymmetric (i.e.,
the angle of taper on one side caﬁzbe different from that on -
another side) and that the angle of taper can change continuously
(i.e., be curved) over the dtstance from base to 2pex. In the
Tatter case, the angle of taper is defined as the angle of the
tangent to the side of the cap111ary at its point of minimum apex
opening dimension. The angle of taper suitable for use in top-
sheets according to the practice of this invention is from about
10* to about 60°. s e S T
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Base ‘opening di éni :Hﬁiﬂiarﬁes is defined as the
maximum open measureme the pl :gf_tqﬁsheet at said tapered
capillary. Apex open defin
measurement in the aj
remote from the pla
is in the form of a:
apex opening dimens
the apex diameter.
after used intercha
dimension and apex og :

The tapered cap{ pe ':ter is a diameter which will
allow liquid to readi
the underlying fluidi
about 0.004 to abou
preferably from about:
centimeter). - :

The tapered capxlnfry base“’
two criteria. The f )
surface of the topsh
has been discovered
pleasing, clothlike, no
within the range fro
0.635 centimeter). P
the range of from ab .
centimeter). The s o that the . capil]ary base
diameter be small enoug _¢j__J”f ,xpgcted liquid droplet to
lary. This criterion is satisfied
iiﬁér# and sanjtary items.
y is defined as the
héﬁtopsheet (i.e., that
ﬁe user) and the apex
' urse, depends upon
-aper which have been
ght of the tapered -
inimum tendency to
_ of the material of con-
easure determine suitable

.égpec;ive]y, base opening

(0'010 to 0.254 cent1meter),
it 0.020 inch {0.013 to 0.051

collapse in use. Thg
struction of the top:
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ranges forjthe]height. When the topsheet is low density poly-
ethyiene of from 0.001 to 0.002 1h¢h (0.003 to 0.005 cm) thickness
and apex dlameter and base dtameter are in the preferred range,

and angle of taper a is in its critica1 range, the height of the
tapered cap1llary can be from about 0.003 to about 0.159 inch

_ (0.008 to 0, 404 centimeter).

A state of relative dryness on the surface of the topsheet
implies that most of the liquid which contacts the topsheet is
transferred: through it to the f1u1d absorbent element. This in
turn 1mpltes ‘that each isolated drop1et of fluid in contact with
the topsheet must be in contact with the base diameter of 2
tapered cipiliary. This state of affairs can best be achieved if
the land aree'(the area of the tdp;heet that exists between the
bases of the?tapered capillaries) isfmaintained at a minimum. The
minimum Iimiting,va]ue'is the case'where conical tapered capil-
laries or }pyramida1 tapered capillaries are provided in close
packed arrdxllwhere the periphery of.the base of each capillary is
in contact'dqja11 sides with the periphery of the base of adjacent

' eapillarieg);, The preferred arrangement of minimum land area

tends to. insure that an individual droplet will contact at least

-one tapered capillary. A preferred arrangement in disposable

diapers is where the tapered capillar1es as hereinbefore described
are in ordered arrangement with from about 30 to about 1500
tapered captilaries per square 1nch of topsheet (5 to 231 per
square centimeter)

u.s. Pat. ‘No. 4,629,643, Curro_and Linman,  issued Dec. 16, .
1986, discloses..a mlcroapertured_;po1ymer1c film with improved ..
tactile impression, which can also be used in the practice of this
invention. o

A high1y-preferred fluid-permeable formed-film sheet material
which can be employed in the practice of this invention is
,.,S Pat. No. 4,463 045;_Ahr et al., issued July 31,
1984, and reference can be made to that patent to further assist
v1sual1zatzon the Ahr et{aﬁ; st es.

In generaT ‘terms, the sheets provided by U.S. Pat. No.
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cloth-1ike tactile impression, but also to substantially eliminate
surface gloss. Thus, sheets made of plastic do not have an
undesirably shiny, plastiéky appearance.’

“One-way"” sheets whose back faces are treated with hydro-
philic latex are described in U, S. Pat. No. 4,735,843, Noda,
issued April 5, 1988, and _t_hese _can__;_.__al so be employed herein.

In addition to the §Ophisti;c§ted apertured materials men-
tioned hereinabove, the practice of ‘the present invention may aiso
be undertaken with hydrophobic sh_ee’t_‘.f materials having simple holes
punched therethrough.

It will be understood from the: foregomg that the aforesaId
preferred, "sheet" or "film" materials used in the practice of
this invention are substantially different from fibrous nonwoven
materials, which are i:hara-cterized by a large number of fibers
which overlap each other throughout the thickness of the material.
Moreover, such sheet materials are made from materials (prefer-
ably, hydroph_obic thermoplastic poiymeric materie'ls) which provide
a clean-appearing, stain-resistant or *non-staining" surface, in
use.

Other topsheet materials which can be used herein include,
for example, various nonabsorbeat f_i'_brous or filamentous network
sheets which are aqueous-fluid-permeable by virtue of a multi-
plicity of holes or channels passing therethrough. Such sheet
materials can be prepared by method's-'- well-described in the patent
literature. For example, accordi'_vi,:g};.-_._-to the process of U.S. Pat.
No. 4,636,419, Madsen et al., issged. Jan. 13, 1987, sheets com-
prising a network of ribboned fﬂaments of two dissimilar chemical
types, and with two dissimi-lar'-mei'ting or softening points, are
contacted and cooled to allow the, formah on of a network sheet
characterized by said different transverse and longitudinal
polymer materials. Such sheets can be used in the practice of
this invention.

Another sheet material useful. .herem is the formaminous net
comprismg a reticular network of: p ymeric filaments, said net
comprising two arrays of fﬂaments'onented at a displacement
angle of about 20-90 degrees. Refe_rgnce can be made to European
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Patent Application 0215417, filed §ept. 6, 1986, Sneyd et al., to
further assist visualization of this sheet. The aforesaid sheet
materials can be prepared using' hydrophobic plastics such as
polyethylene, polypropylene, PVC, and the like, and are well known
for use in absorbent products such as catamenials, and the like.
Such sheet materials typically have a basis weight of about
0.5-5.0 ounces/ydZ (about'0.0016'g/§m2 - 0.016 g/cm2), a caliper
of 5-25 mils, an open area of about 30-80% and a mesh of 20-40.

The size of topsheet is dictated by the product design and
the size of the wearer. It can be ascertained by those skilled in
the art. . |

V. Backing Shee;

One major function of the back1ng sheet (or backsheet) is to
prevent body fluids from escaping from, e.g., disposable diaper or
catamenial products, and soiling the wearer’s outer garments and
other surfaces in contact with said products. Any compliant,
non-irritating, planar material which is impermeable to body
fluids can be used as backsheet. Suitable materials are described
with particularity in the hereinbefore incorporated patents and
patent application. A preferred backsheet is formed from poly-
ethylene film having a thickness of from about 0.001 to about 0.5
mm, preferably from about 0.012 to about 0.051 mm.

Flushable or biodegradable backing sheets can also be used,
e.g., with pantiliner devices herein.

The size of the backsheet is.dictated by the. exact product
design selected and the size of the intended wearer; it can be
readily ascertained by those sk1]1ed .in the art.

V1. Optional Re:aining Means

The fluid absorbent structures herein can optionally, but
preferably, be provided with meanﬁ"q hold them in place on or
near the user’s body to allow thg structures to perform their
intended function. For example, dfépgrs and incontinence garments
can be provided with we]l-know§ ibommercially-available- tape
fasteners. Sanitahy napkins can i ‘provided with glue stripes
facing outward on their backsheet in''well-known fashion. Various
pins, clips and fasteners of we]l known types can optionally be

eect Has Been Reﬁaced
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employed. - The retaining means a_’ls_o_provide an additional benefit
in that t'h'ey': can contain the body Fluids in a more enclosed space.
As a consequence, the malodor is §l_so contained and more readily
absorbed - and removed by the odor c___ntroﬂing agents.

VII orporation of:-Encapsulated Perfum
| into Absorbent Ar;i;]g;

Small particle size cyclodextrin/perfume complexes can be
applied to the fluid absorbent art1c‘|es by uniformly sprinkling,
mixing, or" d1str1but1ng the cyclodextrm/perfume complex powder
onto the f'luld absorbent materials.

However, it is commonly known that when in use, the body
f1u1d is. not normally dtstnbuted to the whole fluid absorbent

.article, e. g , diaper, but usuale localized in a portion of the

article. Actuaﬂy, modern dxsposab'le diapers are designed with a
concentration of the fluid absorbemt materials at different loca-
tions depending on the sex of the wearers. Similarly, it is not
necessary',t.o apply the cyc]odextr'_in/'perfume complex powder to the
entire ﬂui'd -absorbent article. Preferably, cyclodextrin/perfume
compiex powder is applied to areas most likely to be wetted by
body ﬂmds to avoid waste in the areas which do not normally
receive the body fluids.

Furthermore, when dlstrtbuted ‘as a dry powder, the cyclo-
dextrm/perfume complex part1c1es_may shift away from the pre-
ferred 'locattons, and move to the' areas where they have less
chance to. be solubilized by the .body- fluids, and become less
effective. The shifting happen both during the manufacturmg
processes,_.'“'-g._, folding, and kaging of the articles, and
during la -steps, e.g., tran: ortation, and unfolding and
refolding of the fluid absorbent a icle in use. Therefore, it is
preferred to provide a means. to 1 i_obﬂize the cyc'lodex rin/per-
fume comp‘lex powder on the pref _{fred locations in the fluid
absorbent articles. _'

Inmobﬂ:zatwn can be accomp] shed by a variety of methods,
i.e., hot-me}j__’.__ aghe_sgv:e_s,,_ ther_:mo tic binder fibers, thermo-
plastic bindeﬁ’par‘ticIes. or other methods known to those skilled
in the art. .

Thls Sheet Has Been Re laccd :
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A preferre me fod is to use a water soluble binder to attach
the cyc fu@e?. “mplex powder to the fluid absorbent

-to about 450). More preferred PEG
chols, poly(ethylene glycol) methyl

{ about 3o to about 100). The weight
ratio of-@ﬁé c]odextr1n/perfume complex to the PEG material is
bout_l_s, preferably from about 2:1 to about

A pre .
powder in

cess of” attach1ng cyclodextrin/perfume complex
_m1x1ng soI1d sma]]-part1c1e sized cyclodex-
Tex: powder with- a molten hydroph11ic PEG
material. ' '
._als or t0psheets, then letting the droplets
terials or nonwoven topsheets. Another pre-
.pulver”ze the so]1d1f1ed cyc]odextr1n com-

source, ;ff
surface.
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from about 10 microns to about 1, be microns, more preferably from
about 20 microns to about 600 microns. |
Another preferred method is to app1y the cyclodextrin/perfume
complex slurry to the fluid absorbent material and/or nonwoven
5 topsheet. Upon drying, the sma!l - particles of the cyclodextrin
complex adhere to the absorbent gaterial and are immobilized on
said material. This can be done, e.g., by spraying the cyclo-
dextrin/perfume complex slurry onto the already ‘formed and dry
absorbent fiber web. '

10 It is also preferred to 1ncorporate a water-soluble polymer,
such as PEG, polyvinyl alcohols, po]yacry]ic acids, and polyvinyl-
pyrrolidone into the aqueous cyclodextrin/perfume complex slurry
after the complex has been formed. The aqueous mixture is dis-
tributed, e.g., by spraying, to the fluid absorbent materials-or

15 the nonwoven topsheets, then the resulting combination is dried,
and thus attaching the cyclodextrin to said fluid absorbent
materials or topsheets. Preferred MW of said polymers are from
about 1,000 to about 200,000; more preferred are from about 2,000
to about 100,000.

20 A perfume used in the following examples is as follows:
Yolatile Perfume Composition
om nt | Wt.%
Alpha Pinene | : 5.0
Cedarwood Terpenes 20.0
25 : Dihydro Myrcenol o 10.0
Eugenol : 5.0
Lavandin N 15.0
Lemon 0i1 CP - 10.0
Orange Terpenes : 15.0
30 Phenyl Ethyl Alcohol .. _20.0
Total : - 100.0

‘Following are non-limiting eézmples of moisture-activated
encapsulated perfumes ,(cyc1bdextriﬁ?perfume inclusion complexes

35 and matrix perfume microéapseles)'tﬁit can be incorporated in the
- articles of this invention.

eet'Has Been. Reilaced
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Complex 1 :

A mobile slurry is prepared by mixing about 1 kg of beta-
cyclodextrin and about 1,000 ml of water in a stainless steel
mixing bowl of a KitchenAid mixer using a plastic coated heavy-

§ duty mixing blade. Mixing is contmued while about 175 g of the
perfume is slowly added. The hquid -like slurry immediately
starts to thicken and becomes a .creamy paste. Stirring is
continued for about 30 minutes. The paste is now dough-like in
appearance. About 500 ml of water is added to the paste and

10 blended well. Stirring is then resumed for about an additional 30
minutes. During this time the comﬁl.gx again thickens, although
not to the same degree as before the additional water is added.
The resulting creamy complex is spré_a_d in a thin layer on a tray
and allowed to air dry. This prodq¢es about 1100 g of granular

15 solid which is ground to a fine power. The complex retains some
free perfume and still has a residual perfume odor.

Complex 2
The last traces of water in Complex 1 are removed by freeze
drying, after which Complex 1 losés about 1% of its weight.

20 Examination of the complex particleg'j_.fby scanning electron micro-
scopy shows that practically all of"'._the.ultimate (primary) par- -
ticles of the complex have partic’;-;]_"e- sizes less than about 5
microns. The resulting solid is washed with diethyl ether to
remove the residual uncomplexed perfume. The last traces of ether

25 are removed in vacuo to give Comp'lex;_g as a white powder which is
odorless when dry but produces the .f.’:ﬂﬁagrance of the perfume when ..
added to water. '
Slurry 1 _

A mobﬂe slurry is prepared by-

30 cyc]odextrm and 600 ml of water in a stainless steel mixing bowl
of a Kitchen Aid® mixer using a pl_a' ic coated heavy duty mixing
blade. Miking is cdntinu_ed while about 105 g of the perfume is
slowly added. The 1liquid-like s ?ry immediately starts to
thicken and becomes a creamy .paste: - Stirring is continued for

35 about 30 minutes. About 1,200 ml o vater is slowly added to the

~ slurry with stirring. The stirring?@ntinues for about an addi-
tional 30 minutes to give a liquid S'Iurry 1. o e e

ixing about 600 g of beta-
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A mobile slurry is prepared similarly to that of Slurry 1,
except that the additional 1,200 ml of water contains about 20 g
of dissolved po1yethy1ene g]yco] w1th molecular weight of about

- 3,400.

Complex gar;jg]gg ] :

Solid- cyclodextrin/perfume comp]ex/po1yethy1ene g]yco] par-
ticles are,prepared as follows. One part of Complex 1 is mixed
thoroughly-ﬁith about 1 part of molten polyethylene glycol with an
average MW of about 3,400, at about 70°. The composition solidi-
fies upon cooling, and is cryogenically ground with dry ice. The
resulting solid cyclodextrin/perfume_complex/polyethyiene glycol
particles afe,sorted to get particle size of less than about 500
microns.

Complex Pa:tic]gg 2

Solid cyclodextr1n/perfume complex/polyethyiene glycol par-
ticles are prepared as follows. One part of Complex 1 is mixed
thoroughly with about 3 parts of molten polyethylene glycol with
an average MW of about 1,450, at about 80°. The moiten compo-
sition is atomized in a spray dryiﬁg'tower to obtain solid par-
ticles. Solid particles solidify on the wall of the tower and are
removed for partwc]e size c]assifucation Particles larger than
about 500 m1crons are ground further to reduce the particle size
by cryogenic grinding with dry ice.

Matrix Perfume Microcapsules

Water- 3; ivated matrix perfume m1crocapsu1es can be applied
sorbent articles by uniform]y sprinkling, mixing,

. or d1stribue.ng ‘the m:crocapsu]es onto the fluid absorbent
materials. It is preferred to have the perfume microcapsules

applied to areas most 11ke1y to be wetted by body fluids.

An examp]e of water- act1vated matrix . perfume m1crocapsu1es is’

an IN-CAP m1crocapsu]e samp]e {her
1*) obtainab]e from Polak’s Frutal s, Inc., having about 50%
perfume load1ng and particle. s:ze ra of from about 3 microns to
about 100 mlprpps. Major componentspof~the perfume are highly

fter called "M1crocapsule
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All pgrcentages, ratios, and parts herein, in the Specifi-
cation, Exf les, and Claims, are by weight and are approximations
unless oth'rwise stated.

The following are non- limiting examples of the instant
comp051tions; articles, and methods.

o EXAMPLE 1

. A composition of matter suitable for use as an absorbent-.
pad in diapers, sanitary napkins, and the 1like, comprises a
substantia”'y homogeneous blend of the fo]low1ng

.- Ingredient Nt.%
Southern Softwood Kraft Ce]iuiose Fibers 79
Valfor® CP300-56 Intermediate Zeolite 20
Complex 2 1

A compnsition of matter suitable for use as an absorbent pad
in diapers§ sanitary napkins, and the 11ke:~"is prepared as
follows. About 2 parts of Slurry 1 is sprayed on about 20 parts
of Kraft cei]uiose fibers, and let dry About 5 parts of Valfor®
CP300-35 is- biended in to form the structure.

_ EXAMPLE 3

A composition of matter suitable for use as an absorbent
pad in diapers, sanitary napkins, and the like, is prepared as
follows. part of Complex Particles 1 is dry mixed with about
20 parts raft cellulose fibers'and about 4 parts of zeolite
(CBV400). e resulting mixture 1s p]aced in an 80°C oven for
about § m1nutes to attach said Comp]ex Particles 1 onto said
fibers.

“. EXBHPIE=¢
A lightweight pantiiiner suitable for use between menstrual
periods, ant which can be disposed in a toilet (i.e., “flush-
able®) compr,ses a pad of Example 1 (surface area about:-117 cm?;
with about- 3 .@ Southern Softwood Kraft Cellulose Fibers air felt;
about 1 g zeolite, and about 40 mg cyciodextrin/perfume complex),
said pad- being interposed between th topsheet of U.S. Pat. No.
4,463,045, supra, and a fibrous, nonwoven, flushable backsheet.

i
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EXAHPLE 5
A catamen1a1 product in the. - of a sanitary napkin having
two flaps extend1ng outward frqm ';5 absorbent core is prepared
using the pad of Example 2 (surfaég;irea_gbout 117 cm2; about 8.5

5 g Southern Softwood Kraft'Ce11ule§e Fibers air felt; about 2.13 g
zeolite, and about 0.24 g cyclodextr1n/perfume complex), per the
design of U. S. Pat. No. 4,687, 478 Van TiIIburg, issued Aug. 18,
1987. The nongiossy sheet of U S Pat No. 4,463,045, supra, is
used as the topsheet. :

10 EXAPLE 6

A disposable baby diéper 'uSing the odor-control ‘pad of
Example I is prepared as follows. _ihe dimensions listed are for a
diaper intended for use with a child in the 6-10 kilogram size
range. These dimensions can be modified proportionately for

15 different size children, or for adult incontinence briefs, accord-
ing to standard practice. |

-1.  Backsheet: about 0.025-0.070 mm polyethylene; width at
top and bottom about 33 cm; notched inwardly on both sides to a
width- at-center of about 28.5 cm; 1ength about 50.2 cm.

20 2. Topsheet: tapered cap111any polyethylene topsheet, per
U.S. Patent 3,929,135, described. hgre1nabove, width at top and
bottom about 33 cm; notched inwardly on both sides to a width-at-
center of about 28.5 cm; length about 50.2 cm.

3. Absorbent core: air-laid wood pulp fibers per Example 3;

25 . Taber stiffness range about 7-9. 5, about 8.4 mm thick, calendered;
width at top and pottom about 28 6. cm; notched inwardly at. both
sides to a width-at-center of about '10.2 cm; length about 44.5 cm;
about 3.2 g of zeolite powder and::about 0.8 g of Complex Par-
ticle 1 dispersed in said core.

30 4. Elastic leg bands: four i divrdual rubber strips (2 per
side); width about 4.77 L H 1ength ;ut 370 mm; thickness about
0.178 mm (all the forego:ng dim bns being in the relaxed
state). ) |

_The d1aper of Examp\e 6 1s

35 positioning the core- plus-odor con

covered with the topsheet on the ba

Y d in standard fashion by
" material and scent signal
eet and gluing.
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*inner" and "outer,” corres-
nd- farthest from, the core,
t-”50,21,cm and positioned
=eiéﬁ'lon§1tndina1 side (2
bandshalong each side are
' idth of the core
d). This provides
er comprising the

The elastic bands (de:
ponding to the bands ¢
respectively) are stretche

positioned about 55 mm
(measured from the inner é
a spacing element along '
flexible topsheet/ backsh _between-the inner elastic
and the curved edge of th The inner bands are glued down
along their length in the tate. The outer bands are
positioned about 13 mm fr fbﬁnds,_and are glued down
along their length in ° ved Since the top-
sheet/backsheet assembly ° f;_the glﬁéd-down bands con-
tract to elasticize the sides di

The preparation of a

A commercially avail
approximately 5 g of ab
square foot {which yields
per sanitary napkin pad) i
tissue laminate is sprayed
expose the absorbent gel
CP300-56 is sprinkled ont
are folded back to their

sanitary napkin is as follows.

a7wet-laid tissue containing
E ‘iing material particles per
ﬁg;absofbent'ge111ng material
pare the core. The trifold
e.mist of water and opened to
. About 1.0 g of Valfor
he two- sides of the tissue
",1on, thereby sealing the
inside., The still moist
iron ﬁfessing:firﬁﬂy. About 0.2
: ﬁnto the dry core, with_‘
| ’6f_¢he core surface. An ‘i
positioned ‘on top of the core. A’
o melt the PEG of the
'ﬁbny?¢§dling the complex
=q_i:'cd;ré_surface and the

core is resealed by using
g of Complex Particles 2
higher concentration at t
additional piece of tissu
hot iron is presﬁed on t
cyclodextrin/perfume compie
particles are bound to (i
tissue. .

An absorbent core prep
cm x 7 ¢m) is -placed on
ethylene backsheet, with tl

orego1ng manner (about 20
tly larger piece of poly-
'}ssug exposed on top. A
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formed- fi]m topsheet of the type disclosed in U.S. Pat. No.
4,463, 045?15 coated even]y on its: unders1de with about 0.03-g of a
latex adhe -ve, -and excess adhesive is wiped off. The topsheet is
' og1ass rod to ensu ood contact and proper appli-
egive The topsheet is then placed on top of the
. core assemb1y To ensure good core bonding, the
;ighted with a p1ece of plexiglas.

The assembly 1is :sealed together to provide the overa]l
product: t heet/t1ssue/cyc]odextr1n complex/absorbent core with
odor-contf ing components/backsheet Optionally, adhesive can
be applied on the outsxde of the backsheet of the pad for affixing
the art1c1e»_to' undergarments The topsheet of the product is
sprayed with about 0.03 g of Pegosperse° nonionic surfactant (PEG
200) to hydroph11xze the fluid- recexvxng surface of the topsheet.

While the forego1ng 111ustrates the preparation of a sanitary
napkin in. ‘the manner of this _1nvent1on, an entirely similar
operation c%ﬁ'ﬁe employed to prepEre a pantiliner (generally of
the dimensxons approximately 14, cm x 5 cm) with appropriate
mod1ficat1ons of the amounts of the ingredients, as noted here-
inabove.

| EXAMP L—'E- 8
A composition of matter suitab!e for use as an absorbent pad
comprises a’ homogeneous blend of the following:

;_3 1 gred1gn; s Wt.%
r Softuood Kraft Ce11ulose Fibers 79.5

20.0
0.5

EXAMPLE 9
A pantiliner is’ pmepared si?ilarIy to that of Example 4,

ng a binder. The following

= Particles - A simple,
_method for preparlng the particles herein employs a

is:Sheet Has Been Reﬂlaced
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fluidized bed coattng apparatus.

:Be ing - Bottom spray fluid bed (Wurster) is the
preferred'mEthod This is. -an effective way to get a good coating
onto an indiv1dua1 particle, because of the ordered flow up the
5 center draft tube and because the f1ow of the spray and -particle
are in the ~same direction. Usung bottom spray without the tube
with charcoa]/zeo]ite provides a’ desirable agglomerated particle
in the manner of this 1nvention. The lower limit of this process

is nomInally 100 microns. ' '

10 Using the Wurster process a preferred part1c1e is made using
about 300- 500 micron size carbon (CALGON PCB30x140) and about 1-90
micron s1ze “intermediate range zeolite (VALFOR; Philadelphia
Quartz) with ‘METHOCEL E5 as the binder. This provides the follow-
ing advantages. Start:ng with a 1erger size core particle gives a

15 bigger "target' for the coating spray to hit. The particle flow
in the draft tube is normally more regular. Moreover, for the
same weight percent df'coating, the wall is thicker on a larger
core partiCTe (The ‘surface to area ratio is smaller for a larger
-particle.) A thicker wall means better masking. In addition,

20  METHOCEL ES is somewhat tacky and ‘has a high viscosity. While a
higher v1scgsjty can limit the abllity to atomize and pump-on the
coating, it:a1so can mean a stickier coating. Other coatings that
are less viscous do not appear to duplicate this effect.

In a representat1ve example, about 100 g of METHOCEL S5E

25 binder are'disso1ved in about 1900 ml deionized water. Zeolxte

Typical shearrtime is about 15 m1nutes.
30 About: : 99§ g of commercial .gerbnn .powder are placed in a

35

[+]

Thls Sheet Has Been Rep laced




' WO 94722500 ' PCT/US94/02857

10

15

20

25

30

35

Thls Sheet Has: Been ReﬂlI

- 37 -

Systems Co.; 0.40/0.100 fluid cap.; 0.120 air cap.). The flow
rate is set at 7.7 g/min. Exit air temperature is about 77-84°F
(25° to about 29°C).

In a typical run, particles prepared in the foregoing manner
comprise from about 20% to about;SO% carbon; from about 20% to
about- 40% zeolite, the balance comprising the binder. Particle
sizes range from about 90 to about 300 microns.

These carbon-containing, zeolite-coated, odor-controlling
particles are especiaIly'adapted for use in catamenials, especi-
ally sanitary napkins, as well as in other disposable sanitary
products. The preferred particles herein are of an off-white to
gray or light bluish color, and are, thus, rather unobtrusive in
the product. The Mixture of zeolite-coated carbon particles and

- particulate absorbent gelling material (especially polyacrylates

or starch/acrylates) is easily added to disposable articles." The
particle mixture is spread or sprinkied onto a water-permeable
paper or nonwoven tissue and covered with a second tissue to form
a tissue/particles/tissue laminate structure that is quite thin.
The tissue Taminate is then placed in the article, generally as a
layer directly under the topsheet. (Optionally, an absorbent core
can underlie the tissue layer, e.g., in a sanitary napkin. For
pantiliners, the additional fluid absorbent capacity afforded by
the absorbent core is optional, and may not be needed for most
uses.) The zeolite/carbon particles control odor and the
absorbent gelling material both he1ps control some odor, plus
absorbs body fluids.

The follow:ng_ExampTe 10 illustrates a preferred tissue/par-
ticles/tissue laminate and its use in a sanitary napkin or panti-
liner, using the following preferreﬂ?materials.

1. Carbon - available fromedlgon as PCB30x140; average
particle size (sieve analysis) rangfng from about 100 to about 600
microns, preferably from about 200 to about 500 microns.

2. Zeolite - available as any of the VALFOR series; or

. Zeolite Y (Conteka), average part1cle size (X-ray analysis)

ranging from about 0.2 to about 90 microns
3.. Coating method - Wurster fluidized bed, using METHOCEL
E5/water at from about 4% to about 10% preferably from about 4.5%
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to about 8.5%, by weight METHOCEL.

4. MWeight ratio of zeolite:carbon from about 0.8 to about
1.25, preferably about 1: :1.

5. Color - off-white to gray: or gray/bluish.

6. Size of zeo11te/METHOCEL/carbon particle (sieve analy-
sis, average size) from about. 125 to about -825 microns, although
particles up to about 1, 000 microns: are satisfactory.

7. Absorbent gelling material - polyacrylate or starch/
polyacrylate/available as L-74 from: Shokubaji or as 1180 from
NALCO. Average particle sizes ranjgffrom about 100 to about 350

_mitrons, preferably from about 150 to;about 300 microns.

8. Weight ratio of zeolite- coated carbon particles to
absorbent gelling material partxc\es - in the range of from about
10:1 to about 1:10, prefenably from about 3:1 to about 1:3, most
preferably about 1:1. | '

9. Amount of zeolite-coated carbon partic]es used per
tissue laminate - for sanitary napkins ranging from about 0.1 g to
about 1.5 g, preferably at least about 0.24 g. For pantiliners,
somewhat less can be used; typically from about 0.1 g to about
0.5 g.

10. Amount of absorbent gelling material used per tissue
laminate - for sanitary napkins rangiﬁg from about 0.2 g to about
1.0 g, preferab]y at least about 0.5 9q. For pantiliners, somewhat
less can be used; typically from about 0.1 g to about 0.5 g.

11. Amount of cyc1odextr1n/perfume compIex useéd per tissue
laminate - from about 0.01 g to about. 0 5 g.

-E)SLELE_L- M 0

The preparation of a thin san1tany napkin is similar to that
of Example 7. :

A commercially- -available trxfold;uet -laid tissue containing
approximately 5 g of absorbent gelling material particles per
square foot (which yields approx1mate1y'o 68 g absorbent gelling
1sed to prepare the core.

and opened to expose the absorbent gelling material. About 1.2 g
of VALFOR-coated charcoal, prepared by’ the Wurster coating process
(noted above) is sprinkled onto the AGM The two s1des of the

Sheet Has Been Re laced
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tissue are folded back to their ofiginal position, thereby sealing

~ _the absorbent gelling material and zeolite-coated charcoal inside.
‘The still moist core is resealed by using a hot iron, pressing

firmly.

An absorbent core prepared in the foregoing manner (about 20
cm X 7 cm) is placed on top of a slightly larger piece of poly-
ethylene backsheet. About 0.2 g of Complex Particles 2 is
sprinkled onto the dry core, with higher concentration at the -
central area of the core surface. An additional -piece of tissue
is then positioned on top of the Complex Particles and the core.
A hot iron is pressed on top of the tissue to melt and bond the
cyclodextrin/perfume complex to the core surface and the tissue.
A formed-film topsheet is treated and placed on top of the above-
prepared core assembly in the same manner as in Example 7.

It will be understood that the practice of ‘the present
invention applies not only to human odors, but also to animal
odors.

WHAT 1S CLAIMED IS:

Thls Sheet Has Been RT
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an effect1ve_
- perfume;

A. zeo]ite,bﬂ'

A
B activated: carbon,
C. kieselguhr;
D. water- so]ub]e ant1bacterial compound and
E. mixtures thereof and
111, an effective am dnt of flu1d absorb1ng material, pref-
o erably selected from the" group .consisting of. fibrous
absorbent materpfl, absorbent ge1ling material, absor-
bent foam, absorbent sponge, and mixtures thereof;
preferably where1n the perfume is selected from the group
consisting of highly vo]thle perfume, moderately
volatile perfume,_and m1xtures thereof, more preferably
the perfume is- h1gh1y vo]atlle perfume

2.. -An article of manufieture selected from the group consisting

of: -
h(ﬁ) catamenials;
(b) pantiliners;
“{c) diapers; . |
-Td) adult incontiﬁéf”' ga
-(e) underarm shie]
compriﬁing:

I. an effective"
- __' -about 10 g, :
o 3 g, even mo
1g, of moxst"
II. an effective:
about 10 g :pe
selected from:

.%abeut 0.01 g to about
abeut 0.02 g to about

T

aEperers
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activated carbon; :

k1eselguhr,

water- soluble antibacterial compound “and

mjxtures thereof; and - :

‘111, an éfféctive amount of fluid absorbing material, pref-
erab1y ‘selected from the group cons1sting of fibrous
absorbent material, absorbent ‘gelling material, -absor-"
bent . foam, absorbent sponge, and mixtures thereof;
preferab]y wherein the perfume is selected from the group
cons1sting of highly volatile perfume, moderately
volatile perfume, and mixtures thereof, more preferably
the perfume is highly volatile perfume.

mcnw?:

3. The compoSit_-i‘on and article of Claims 1 or 2 wherein the _.
moisture-activated encapsulated perfume is selected from the group
consisting of cyclodextrin/perfume inclusion complexes, solid
cellular matrix perfume microcapsules, and mixtures thereof,
preferab]y is.oﬁclodextrin/perfume inclusion complex of which a
major portion héS-a particle size of less than about 12 microns,
preférab]y less than about 10 microns, more'preferably less than

about 8 microns, and even more preferably less than about §
microns.

4. The compqution and article of-'glaim 3 wherein .a major
portion of the cyclodextrin is a mixgqre of alpha-, beta-, and
gamma-cyclodextrin, and preferably is beta-cyclodextrin.

5. n and article of Cla1ms 1 or 2 wherein the
odor- contro111ng agent is 1ntermediate sil1cate/a1um1nate zeolite
having a S102/A- z'molar ratio of less than about 10, is prefer-
ably a mixture of actwvated carbon and zeo]1te, preferab]y wherein
the carbon is coated thh the zeolite.
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_gﬁmpmechantcal pulp,
v,jn;hgtic fibers, and

orbent core beneath the front face
rbing mater1a1 _

he core; and

ng means for keeping the article in
its absorbency functlon,

located;zn
where1n3 th

wherein-:ihe article additionally
obilizing - the moisture-activated

comprises< - a
encapsulate
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