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ABSORBENT ARTICLES FOR’ODOR CONTROL WITH
POSITIVE SCENT SIGNAL
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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-control'molecular sieve from Union Carbide)
for use in d1apers 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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positlnéfsignal ffThe scent signal™ signifies the removal of odor

so the consumer can feel. greater self—confidence.

_ A ordingly, the present invent'lon provides an improvement to

"5 the ar by mcorporatmg odor-absorbmg agents for malodor control

and moii s ture actwated encapsulated ~perfumes for an in-use “burst
of fragrance or "scent signal,” into absorbent compositions and
articles of manufacture

T refore, the present mvention relates to compositions

10 which mm1ze the odor that can be caused by bodily fluids and

which pr rﬁde a scent signal ind1cat1ng that the odor is bemg
removed "comprl sing

I._-_"an effectwe amount of moisture- -activated encapsulated

B} perfume'
15 II'.:__.-l_ an effectwe amount of odor-con-trolling agent . selected
" from the group consisting of:
A, .zeolite,
_B. actwated carbon;
C k1eselguhr‘
20 D. . water -soluble ant1bacter1al compound; and
: CE. mixtures thereof; and
II:an effectwe amount of ﬂU'ld absorbing material.
The;j_:;_.present mventlon also relates to consumer articles of
_ ' contammg the above composations, such as drapers,
25 pantilmers, adult 1ncont1nence garments, and

ie _s, whwch decrease odors associated with bodily

h a -blood, urine, and the like, and which provide a
nt s1gnal Moisture- actwated encapsulated perfume

. includes ;an:y encapsulated perfume system which will release the
30 perfume when: wetted by water. Preferably, moisture-activated
udes" cyclodextnn/perfume inclusion complexes, poly-
t x perfume mcrocapsules, and mixtures thereof.
The odor co ro__ .l-’:mg -agent and the mozsture -activated encapsulated
perfume c retaining absorbent core or

35. the fluid e1v1ng front face (topsheet) of these articles.
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1% ~the pharmaceutically acceptable acid addition salts thereof and the

stereochen1ca||y | soneric forns thereof havi ng selectlve
vasoconst r‘lwgtgl‘ve properties. | [err] US94/02857
- 4§ -

Cyclodextrin/perfume inclusion complexes are very stable in
the dry state. Even the very volatile perfume molecules are bound
. in the cavity_qf the_tyclndextrin ﬁm}ecules and do not provide
perceptible odor. Upon wetting by an'aqueous fluid such as a body
5 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
10 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
15 : 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.
20 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.
25 Such items typlcally compr1se a mo1sture absorbent "core" (e.g.,
pad) 1nterposed between a “topshee '_“nd 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,
- 30 disposable d1apers, and the like, . are well-known, the following
may be mentioned by way of example :' he present invention relates
to the novel COmbinatinn of odor-controlling agents and matrix -
perfume microcapsules into the matr x_of these articles, rather
than in the const1tuents_gf the art]c]es, per se.
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.20 Anmong the conpounds of fornula (1),

*¢-)-(R) - N-[(3 4di hydr o- 2H- 1- benzopyr an- 2-

yI)met hyld‘{, 4,5, 6-t'etrahydro-2-pyrimdinyl)-1, 3- propangegesisngssand t he
phar mace ' acceptabl'e acid addition salts thereof were indicated as
"the preferred ' ' : '

%

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
g5 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, odor-absorbing mater i1s before use of the product.
Perfume is re]eased when the materia]s are wetted, to provide a
10 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
15 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 preferably the highly volatile, -
20 low boiling 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-
25 dients are a‘!so quickly lost. The’ moderately volatile perfume
ingredients are-:: those having boiling points of from about 250°C to
about 300°C. - ny of the perfume gredvents as discussed here-
inafter, a]on:g"’ h their odor characters, and their physical and
chemical prope ies, such as boilii j o1nt and molecular weight,
30 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-
35 hol, benzyl _formate, iso-bornyl ac te, camphene, cis-citral
(nera]), citr_ 'e1'la1 c1tronc1'|o], . c;’itrone'llﬂ acetate, para-
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Qonpounds
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In vitro and in vivo aniimal experinments have denonstrated

f Hat - N-[ (3, 4- di hydr o- 2H 1-

~benzopyra
~mne

vasoconstri ctor

Vo

J%QFthyl] N-(1, 4,5, 6-tetrahydro-2- pyrinidinyl}cin§996
S

es highly vasoconstictory properties. The arteria
response ari ses through agonistic activation of

“B-HT[err]-1like receptors. Since excessive cerebral
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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, myrcenyl acetate, myrcenol,
nerol, neryl acetate, nonyl acetate, phenyl ethyl alcohol, alpha-
pinene, beta-pinene, gammaéterpipeng, alpha-terpineol, beta-ter-
pineol, 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, egpgcially, alpha-, beta-, and
gamma-cyclodextrins, and/or their 'aéfivatives, 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 spec1f1c coupling and conformation of
the glucose units give the cyc]odextr1ns a rigid, conical
molecular structure with a hollow 1nter1or of a spec1fic volume
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vasodllatatlon plays a rolé i,n mgraine, N[(3,4-dihydro-2H
1= benzopyran 2-yl)nmet hyl ] - 30

N—(l 4,5, 6-tetrahydro-2-pyrimdinyl)-1, 3-propanedi am ne has_an ffect
g shtalsis

iR e by virtue of its vasoconstrictor effects

arteries. Phar maceutically acceptable acid addition salts as
+mentioned herei nabove are neant to conprise the therapeutically
actlve non-toxic acid addition salt forns mhlch t he conpounds

The *lining -0f the interna1 cavity is formed by hydrogen atoms
“and - g1ycos;d1c br1dging oxygen atoms, therefore this surface is
fairly hy ophobic These cavities can be filled with all or a
an organic molecule with suitable size to form an
5 *inclusion: 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,
10 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
15 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-
20 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 Con hy. Water-soluble derivatives are also highly
desirable. - - |
25 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
the cyclodextrins afé‘aipha-, beta- and/or gamma-
more preferab]y alpha- and bété—cyclodextrins
N m1xtures are commercia11y available from, e.g.,
fin1ng Company, Yokohama, Japan.

ssﬂiefﬁiilfeenlllﬁaCﬁ
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Some cyclode%
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35 . of fornula (I') are able to form The |atter can conveniently be

_ obtalned by treating the base formw th such appropriate acids as
_j;lnorganlgwygd o0 | OF. exanpl e, hydrohalic acids, e.g. POYRISOHEY8Sr | C,
~ "hydrobrom c” and the like; sulfuric acid; nitric acid; phosphotic acid and

.the - like; or organic acids, for exanple, acetic, propanoic,

?hhydroxyacetic, 2- hydr oxypr opanoi c, :

-8 -
. Formation of Q! lodextr n(Pgrfumg Incluysion Complexes

The perfume/cyclodextrin 1nc1usion compiexes of this inven-
tion are formed in any of the ways;gnown in the art. Typically,
the c0mp1exes are formed either by]bringing the perfume and the

5 cyclodextrin- together in a suitable solvent, e.g., water, or,
preferably, by knead1ng/slurrying the ingredients together in the
presence of a suitab]e, preferab]y minimal, amount of solvent,
preferably water. The kneading/slurrying method is particularly
desirable because it produces smal]er complex particles and

10 requires the use of less solvent, e11m1nating 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—

15 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& herein by reference.

In general, perfume/cyclodextrin complexes have a molar ratio

20 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 determlned by forming a satu-
rated solutlon of. the cyclodextrin and adding the perfume to form

25 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 determ1ne the ratio of perfﬁme to cyclodextrin.

As stated hereinbefore, the actua]{complexes are determ1ned

30 by the size of the cavity in the cyc]bdextr1n 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. 'if'js usually desirable that
at least a majority of the material: be alpha-, beta-, and/or

35 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%. R

Contmqﬁous,compIexation oper-i_tfion usually involves the use of
supershturﬁied 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

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

The particle size is typically between about 0.001 and 10
microns, pﬁeferably between about 0.05 and 5 microns. It is
highly desifjb]e that at least an effective amount of the perfume
be in comp]éXes having the said portic]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 Qgs1rgd sma]]er part1c1gstof less than about 12 microns
by using, g;g.; a f1uid-energy2m§i1; Examples of fluid energy
milis are ;ﬁg;?rost Air Impact Pulverizers, sold by Garlock Inc.,
Plastomer _Pr"o_’_ducts, Newtown, Peno;_sj‘lvania; the Micronizer fluid

- energy mills Sold by Sturtevant, lho.,'BostOn, Massachusetts; and
the Spiral Jet #ill sold by A1p1ne D1v1sion, MicroPul Corporation

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

- As useqr_here1n, the partwc]e._size refers to the largest
dimension of”tﬁé*ohriitle and to the ultimate {or primary) par-
ticles. The: s1ze of these prtmary particles can be directly
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. * ’ . . . . . . _ _ di Oi C
ropanoi ¢, ethanedioic, propanedioic,-butanedioic, (Z)-2-butenedioic,
?E?Xgpbufene- di oi ¢, 2-hydroxybutanedi oic, 2, 3-dihydroxybutanedi oi c,

' - i t hanesul fon
2= hydr oxy- g 84/22sp¢ Opanet ri car boxylic, ne : P%TIUS94102857
ethgnesulfonlc benzenesul foni ¢, 4-net hyl benzenesul foni c,

[ I no- 2- [ d the
clohexanesulfan1c 2-hydroxyben20|c, 4- am no- 2- hydr oxybenzoi ¢ an
FYke acids. 5 Cbnversely the salt formcan be converted by treatnent

with alkali into the:-free base form - 10-

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
5 methods, e.g., wet sieving (non- -aqueous), sedimentation, 1light
scattering, etc. A conven1ent instrument that can be used to
determine the particle size d1stribut1on 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
10 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
15 a particle size analyzer: 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
20 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
25 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
30 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
35 polyhydroxy compounds. The polysacchar1des are preferably higher
polysacchar1des of the non-sweet, colloidally-soluble types, such

Sheet Has Been Replaced




The ter m addi tion salt also conprises the hydrates and sol vent- addition

fornB whi ch the conpounds of formula (1) are able to form Exanples
--of ~such f 35% e.g. hydrates, al cohol ates and the | ke 57
" Preferred. aagﬁ 8|tion salt formis the hydrochl-oride, espemalF9 %

_di hydrochl ori de.
- 11 -

as natural gums, e.g., gum arabic, starch derivatives, dextrinized

and hydrolyzed éztarches, and the like. The polyhydroxy compounds

are preferably alcohols, plant-type sugars, lactones, monoethers,

and acetals. The cellular matrix microcapsules useful in the

5 present invention are prepared l}_y, 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 perfuimes in the_at_ju_eous phase; and (3) removing
moisture while the mass is p'lasit,-.ii: or flowable, e.g., by spray

10  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

15 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 Optﬂ'bk System® encapsulated perfumes
from Encapsulated Technology, Inc., Nyack, New York.

20 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

25 water-activated matrix perfume microcapsules be. applied to the
article. Effective amounts are tybi'ca'lly 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. :

30 : II. Odor- Contro'l]ing Material
The compositions and artxc'les of this invention contain an
effective, i.e., odor- contro’l]mg amount of various odor-con-
“trolling materials. Such materi S i;iﬂc1ude, for example, zeo-
lites, activated carbon, kiese'i_gu é;and water-soluble antibac-
35 terial compounds, such as cetyl. pyridinium chloride, zinc

. This SheetHas Been Reﬂlaced




Although in general, oral administration of a drug is considered as nost
- gonvenient, this route poses particul ar problens when adm nistering a

:.'fi_'____’gdr ug, m)rﬁolﬁmt icular an:anti - m grai ne drug, to ppé&te8do2ssT

“suffering froma mgraine attack. Mgraine patients often feel 15
nauseous; sonetines resulting in violent vonmiting, thus hanmpering the oral
‘adm ni stration of the anti-mgraine drug. The successful oral delivery of
sonme anti - m gr ai ne- subst ances nay allg@o- be |npeded by its
susceptibility to degradation by the acid

chioride, copper salts, copper 1ons, chlorhexidine, quaternary

. ammonium compounds, chelating agents, parabens, chitin, pH buf-
and the like. quec1a11y preferred is zeolite

material having “intermediate” .silicate/aluminate ratios (vide
5 infra). Su_T__ateria1s typically are present at a level of from
" about 0.01 g to about 15 g, more preferabTy from about 0.1 g to

about 10.0.g;-in fluid absorbent art1c1es of the type disclosed
herein to p vide odor control benefits Some partially neu-
tralized hyd ;ge] -forming absorbent gelling materials, such as

10 polyacrylate-ge111ng material and acry]ate grafted starch gelling
material (v1: -infra), are also useful in the present invention to
control cer;;:n ammonia-type odors. . These materials are discussed
in III. Fluid. Absorbent Material because they also function as
fluid absorbénf“materiale.

15 Surprisingly,'the moisture-activated encapsulated perfume (I}
does not interfere with the efficacy of the odor controlling
material (II). '

JI1. A. Zeolite Odor-Controlling Agent
In generai terms, traditional zeol1tes comprise an aluminate/

20 silicate framework with associated cations, M, providing overail
electrical neutrallty. Empirically, the zeolite framework can be
represented as '

x A102 . y Si02
and the electrically neutral zeolite as
LXMW X A0 .y Si0p . z Ha0
' d.y are each 1ntegers, M is a cation and n is the

25

wherein:

mpris . (z H20). M can be a wide
variety of :ca ;ons, e.qg., alkylammonium, heavy
30 metals, and the 1i o :

A preferred class of zeo11tes useful in the present invention

is characterized as 1ntermediate q 311cate/a1um1nate zeolites.
The "intermediate" zeolites are characterized by Si02/A107 molar
ratios of 1 han about 10 _:;E:ptcally, the molar ratio of
35 Si02/A107 willlrange from about 2° to about 10. The intermediate

zeolites hay ree advantages over “high" zeolites, disclosed in
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environnment of the stomach and by the digestive activity of several enzynes

_in the gastrointestinal tract. Oher disadvantages of the oral route
Wy be theyrf §gps@oor 20  absorption due to gastroparesis apgriy’es2ss?
“ ‘extensive first-pass elimnation in the liver (the hepatic first-pass

effect),- mhereby a conmpound is transformed in the liver into a
“nmetabolite nore prone to excretion. Along with conveni ent adm nistration,

it is essential for an effective treatigent of a migraine attack that
the activity of the drug sets on

~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 1is important for
controlling urine and menses odors. Second, the intermediate
5 zeolites have a larger surface area (about 700-800 m2/g) than high
zeolites (about 400_m2/g);_ Therefqre, 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.

10 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.

15 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

20 this invention, the synthetic zeolites of the types available in
commerce are generally more preferred.

Even though intermediate zeolttes are preferred, high zeo-
lites can be optionally employed in the practice of this invention
in combination with the intermediate ratio zeolites. High zeo-

25 lites include, for example, the well-known "molecular -sieve”
zeolites of the ZSM, beta zeolitegtgtc., type (generally in the
1-10 micron particle size range) ihd the zeolite materials mar-
keted under the trade name ABSCENﬁS{by the Union Carbide Corpo-
ration and UOP. ABSCENTS are tybica]ty "available as a white

- 30 powder in the 3-5 micron particle 51ze range (See: ABSCENTS, A New
: Approach for Odor Control by A. J. Gxoffre, copyright 1988 by the
Union Carbide Corporation). Such matertals are preferred over the
"intermediate” zeolites for control of odors aSSOC1ated with

sulfur compounds, e.g., thiols, mercaptans

35 Various other modified zeo]ite type materials wh1ch can be
used .in the present invention, such as the manganese-aluminum-
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i;mmedi ately, or at least very rapidly, after adnmi nistration. Hence a neans
of directly 25 inserting the drug into the bloodstream would be

. “'_.approprl W0 daphsgohe adnministration of "an ~anti-m grai neorhsee2697
~2"obvi ous way of doing so-is by injecting a solution of the drug ei t her

I ntravenously, intranuscularly or subcutaneously. However, the consequent
©Jain, risk of infection, the conpl ex procedures of

sel f-adm ni stration and potential for low 4 . patient conpllance nake

such parenteral adm nistration undesirable.

phosphorus-silicon-oxide molecular sieves and other zeo1ite
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. Q_.bgwer_-.cgnt_ml_mg__sen_

The carbon material employed herein is the material well
known in commercial pract1ce as an adsorbent for organic molecules
and/or for air punﬁcation purposes. 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." Often,' such carbon material is
referred to simply as mactivated” carbon or “activated® charcoal.
Typically, it is available in the ferm 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 preferred (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 entibacterial compounds, such as cetyl pyridinium
chloride, zinc chloride, copper salts, copper ions, chlorhexidine,

‘25 quaternary ammonium compounds, cheiat1ng agents, parabens, chitin,
pH buffered mater1als, and the like.

1. 1uig Agsgrgent Material
. Fluid absorbent material can be any material which is gen-
erally compress;ble,fconformable, nqpqirritat1ng to the wearer’s

30 skin, and which is capable of absorbfﬁg and retaining fluids.

The fluid absorbent material can’ be constructed from any of a
variety of materials commonly used, in disposable absorbent
articles. These mater1a1s are de"”}1bed 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,

Hells et a]., 1ssued Apr. 3, 1984; 4,529,480, Trokhan, issued -

. "This-Sheet Has Been. Reﬂ l
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39 i The anti m grai ne conpounds of formula (1) are poorly absorbed and
ks prone to the _ hepatic first-pass effect. I ntranasa

t tive becau ' | ds
¥ini strawoed/agspear s to ‘be ‘an attractive alterna §&B?b %%gﬁ _
astro- 35 intestinal degradation and the hepatic first-pas %% dit

g
alloms for conveni ent and

- 15 -

Ju]y 16, 1985 and 4,637, 859 Trokhan, issued Jan. 20, 1987, all
: : Exampies of
suitable _absorbent mater1als Include creped celTu]ose wadding,
cotton fluff, .and citric acid cross-linked cellulose pulp dis-
5 closed ioéiuss, Pat. Nos.: 5, 190 563, issued Mar. 2, 1993,
7,: issued Fab. 2, 1993; and 5,137,537, issued Aug. 11,
X ssued to Herron et al. .3 synthet1c fibers disclosed in

s ;nt sponges, Superabsorbent composites, superabsorb-
10 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
acceptable;
15- 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
20 properties;. Such materials form hydrogels on contact with water
- (e.g., wit_!urvne, blood, and the like). One highly preferred
~ type of hydroge] -forming, absorbent ge111ng material is based on
the hydron' ponac1ds, espec1a11y neutra11zed polyacrylic acid.
Hydrogel- fo ng . polymeric materials ‘of this type are those which,
25 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 can ' acqu1red and held. These preferred fluid .absorbent
gelling ma? €]s will generally comprlse substantially water-
30 insoluble, lightly cross Tinked, partual]y neutralized, hydro-
gel-forming ;ymer materials, prepared from polymerizable, unsatu-
rated, acid onta1n1ng monomers. In such materials, the polymeric
component ' ?from unsaturated, acid -containing monomers may
comprise - h jre ge111ng ‘agent or may be grafted onto other
35 types of p er moieties such as ‘starch or cellulose. The
' hydrolyzedf: .acry11c acid grafted starch materials are of this

“ﬁﬁ'iiﬂ‘li‘iilﬁiﬂ” “Tln
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sinple self-admnistration. However, the person skilled in the art of
har maceuti cal formul ations is faced with the_problem of preparing a

onposi i Gfowhieeal lovs o PCT/US94/02857
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fo_absorbent gelling materials
grafted starch, hydrolyzed
ates, maleic anhydride-iso-
f tbereof. Especially pre-

latter type. Thus the preferred £
include 0lyzed pquacty]onitrj
polyacrylate;_rafted starch, polya
butylene olymers and comb1nat1

5 erials are the hydrolyzed
ate grafted starch.
10
Suitab]e cross-]Jﬁ_ing agents are well known in
nclude, for example: (1) compounds having at least
15 ble double bonds; (2) compounds having at least one

having at jeast two functional groups react1ve with the acid-con-
_ taining monomer material; and (4) po1yva]ent metal compounds which
20 can form ic cross- linkages Cross -linking agents of the
foregoing : s are described in greater detail in U.S. Pat. No.
4,076,663, Masuda et al., issued Feb 28, 1978. Preferred cross-
Tinking agf are the di- or polyéSigfs of unsaturated mono- or
polycarboxylic acids with polyols, ihé-bisacrylamides and the di-
25 or triallyT amines. Especially prefe red cross-linking agents are
N,N’ -methyl bisacrylamidé,_trime ' propane triacrylate and
triallyl amine. The crossfjinking agent will generally comprise
from about- 0.001 mole ioencent; to oht. 5 mole percent of the
_preferred ‘materials. More preferably, the cross-linking agent
30 will compr from about O;OIlmole.p_ nt to about 3 mole percent
' of the absorbent gelling materials herein.
The pr ferred, s]ightiy )ss-1inked, hydrogel-forming
absorbent -gelling materia]s_wiﬁI f1]y be employed in their
neutralized form. For ‘purposes described herein, such
35 mater1als'ar con51dered parttally n §1ized when at least about
25 mole pe ﬁt, preferably .at least .about 50 mole percent, and
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more preferably at least about 75 mole percent, of monomers used
toe form the polymer are acid gnothtontaining monomers which have
been neutralized with a salt-forming cation. Suitable salt-
forming cations include alkali ;ﬁetal, ammonium, substituted
ammonium and amines. This pertéﬁtage 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 mateétﬁ]s 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 gelling materials. Gel volume can be defined in terms
of the émqunt of synthetic urine absorbed §!~'any' given fluid
absorbent gelling agent buffer and is specified as grams of
synthetic uhiﬁe 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 tempgrature under gentle stt%ring for about 1 hour so that
swelling equilibrium is attained... 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 ﬁ}om about 30 to 60'gnah of synthetic urine per gram
of absorbent. gelling material.

Another”féature of the most h
gelling materials relates to the
material - present in said mater1a1 ‘Extractable polymer levels
can be determined by: (1) contact1_ 5_5amp1e 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.

ﬁﬁﬂﬁﬁlﬁiﬁﬂlﬁ
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was found that the conposi‘tion of the present invention conprising a

*t herapeutically

chitosan or a pharnaceutlcally

10

15

20

25

30

35

substant1a]'pe jod of time (e.g., at_ieast 16 hours) to reach ex-
traction eqq m; (2) filtering. thé formed hydrogel from the
supernatan'Lquuid and (3) determ1n1ng the polymer content of the

filtrate. 'I 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 dtscrete partic]es Such fluvd
ngimaterraTs can be of any desired shape, e.g.,
emi-spherical, cubic, rod-like polyhedral, etc.
aﬁge greatest dimension/smallest dimension ratio,
,fiakes, are also cohtemplated for use herein.
fluid absorbent gelling material particles may

dg range. For reasons of industrial hygiene,

averagé_par izes smaller than. about 30 microns are less

~ desirable. . j; lés having a smaliést 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 absorpt1on can be affected by
particle si ;Larger part1c1es have very much reduced rates of
B sorbent gelling mater1a1 particles preferably
of from about 30.m1crons to about 2 mm for

. *:-Particle Stze as used

||IIIl| I
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adm ni stration of a conpound of formula (I) while maintaining
the activity of the active ingredient. Furthernnre hi gh

:_LOavaJI¢Wy§4jﬂmn a rapi d-onset, and a lack of" adver spcpisien@isect s
‘due to intranasal adnlnlstratlon are required of sai d conposition.

5 It

ef fective-anount of a conpound of formula (1) and

This.Sheet Has: Been||lc[illa‘ced



accept abl e salt thereof solves these problens. US -4, 946, 870 t eaches
-:de_] i very systens conprising chitosonium polynmers and coval ent 10 chi tosan

erivative oviding a non-irritating substantive gas p
that %éf% s the active ingredient topically. WO 90/0 p&g shed
- on September 7, 1990 teaches the use of a poI ycationic substance such

~as chitosan to enhance the absorption of
-19 -
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.

5 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

10 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.

15 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

20 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

25 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

30 of hydrophilic fibers and fluid absorbent gelling material par-
ticles can be of importance in deternnmng the fluid absorbent
properties of the cores and of the ‘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

35 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
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hlgh nol ecul ar weight material such as proteins and peptides across nucosal
fsgrfaces such as the vagina, colon or the nasal cavity. WO 93/15737,

Jbl i shedweypapeggst 19, 15 - 1993 di scl oses conpositions fopcrvassdiozssr
dmnistration of a nunber of specific polar nmet abolites of opioid
‘anal gesi-cs conprising absorption pronoting agents, such as. chi t osan.

- 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
5 pressure of 0.137 psi (0.94 kPa). ODensity 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
10 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-
15 a fluid-receiving facing material. The front-face ("topsheet®)
v material used herein can be any compliant, —ngt-fee1ing, 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.
20 absorbent element, and to isolate the wearer’s ;kin 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

25 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

30 per m? and comprises about 65% by weiﬁﬁi staple length, 1.5 denier
polyester fibers (such as Kodel type ail 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

35 Celanese Corporation, Charlotte, North Caro}ina) *Staple length”
refers to fibers having a length of at Teast about 15 mm.

”ﬁiiiiff l'ii‘ilﬁili‘ti‘tma




The conposition subject to the present invention differs fromthe prior art
!.n that the 20 antim gr‘ai ne conpound (not being a protein or a peptide)

s _del i verngglo4/ihsgg Syst emi c manner and with a rel ease pafidoovdsrch is
ur-'tabl e to bring expedl ent relief to anti- m grai ne patients.
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Still another preferred 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

5 this type has a basis weight of about 24 g per m2.

Suitab'le topsheets can also be constructed from apertured
plastic ﬁln_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

10 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, supra, a sample of thermoplastic material such as

15 0.0038 cm thxck polyethylene film: is heated above its softening
point. (Th_e 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

20 forming screen. The forming screen is preferably an apertured
wire mesh se-reen 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

25 still being app'lied to the fﬂm, a jet of hot air is passed over
the film. The ‘hot air Jet perforates the film in a pattern
correspondmg to ‘the pattern and s1ze of apertures in the forming
screen. - '

F'Iuid-permeab]e sheets prepared | in the manner of U.S. Pat.

30 No. 4,324, 246, supra, are convement]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

35 articles, and. the 1ike, the sheets typxca'l'ly have a caliper of

less than about 0 075 cm, or p-'eferab y less than about 0.064 cm.
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Chitosan is partially deacetylated chitin, orpoly-Nacetyl-D-glucosan ne
The. source of 25 the chitin is usually crab shells or shrinp shells. The

Jener al f YodBsef chitosan is (CerrlHerr]gerrlN) [ eetiusedrdrssy
nteresting pharmaceutically acceptable salt fornms of chitosan are the

__hydrochlorlde | actate, glutamate, naleate, acetate, formate, propionate,
“mal at e, mal onat e, adi pate, succi nate and the nitrate salt forns.
Preferred acceptable salt forns of -cB2 t-osan are the hydrochl ori de,

lactate, .glutamate, naleate and the acetate salt forns,. )
' o - Another formed-film 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

5 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
10 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

15 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

20 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

25 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.,

30 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

35 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°. e i e T
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5 remote from the ﬁla gh}the tapered capillary
is in the form of a'frusty conical ‘surface, the base and
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the apex diameter. | nd_apex diameter are herein-
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10 dimension and apex op _

The tapered cap{ pe ':ter is a diameter which will
allow liquid to readi
the underlying fluidi
about 0.004 to abou

15 preferably from about
centimeter). - :

The tapered capxlnfry base“’
two criteria. The f )
surface of the topsh

20 has been discovered
pleasing, clothlike,
within the range fro
0.635 centimeter). P
the range of from ab

(05010 to 0.254 cent1meter),
it 0.020 inch {0.013 to 0.051

25 centimeter). The s
30 ﬁé"topsheet (i.e., that
ﬁe user) and the apex
%ourse, depends upon
-aper which have been
ght of the tapered -
35 inimum tendency to

collapse in use. Thg
struction of the top:

_ of the material of con-
easure determine suitable




Anot her | nportant paranmeter of chitosan is its nolrecular weight. As a
measure for the nol ecul ar wei ght the viscosity of a 1% solution in 1%

et c acigp gy €r i s used. The PCT/US94/02857
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ranges for the height. When the ‘topsheet is low density poly-
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thickness
and apex: ﬂiiineter and base diamet‘ei" are in the preferred range,
and ang'le of taper a is in its critica‘l range, the height of the
5 tapered capﬂlary 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 Tiquid which contacts the topsheet is
transferred: through it to the ﬂmd absorbent element. This in

10 turn mp'hes ‘that each isolated drop'let of fluid in contact with
the topsheet must be in contact with the base diameter of 2
tapered cipi?’l?‘-zl'ary. This state of effairs can best be achieved if
the land afe"et(the area of the topsheet that exists between the
bases of t-he_:_ itapered capillaries) is_ﬂ-_' maintained at a minimum. The

15 minimum 'li;hi_.t-ing, value is the cas‘e"where conical tapered capil-
laries or ';p‘_yra_mjidﬂ tapered capillaries are provided in close
packed arré_y_;.. (where the periphery of:the base of each capillary is
in contact 'dl_'__l_‘a:ﬂ sides with the periphery of the base of adjacent

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

20 tends to i;ijsyre'-that an individual droplet will contact at least
-one tapered capillary. A preferred arrangement in disposable
diapers is ""\'ihere the tapered capﬂla"t'ies as hereinbefore described
are in ordered arrangement with from about 30 to about 1500
tapered capt‘l'laries per square mch of topsheet (5 to 231 per

25 square centimeter)

U.S. Pat, No. 4,629,643, Curro and Linman, issued Dec. 16, .
1986, discloses..a mlcroapertured_',po‘iymenc film with improved ..

tactile impression, which can aiso. be used in the practice of this
invention. : '
30 A high1y-preferred fluid-permeable formed-film sheet material

which can be employed in the bractice of this invention is

~ disciosed m U S - Pat. No. 4,463 045, Ahr et al., issued July 31,
1984, and refe en_ce can be ‘made t'”"f'that patent to further assist
\nsua‘hzatmn the Ahr e‘t"-_a?l-; st es.

35 In general’ ‘terms, the shee-ts-___ provided by U.S. Pat. No.
. 4,463,045, supra, are designed not ‘only to provide a desirable

Sheet:Has Been Reraced

i



W 95/ 28158
PCT/ EP95/ 01302 o
o WO 94122500 | . PCT/US94/02857

. e

10

15

20

25

30

35

-4-

- 25 -

cloth-1ike tactile impression, but also to substantially eliminate
surface gloss. Thus, sheets made of plastic do not have an
undesirably shiny, "plasticky” appearance.’

“One-way" sheet_s-vqhose'back,faces are treated with hydro-
philic latex are _des:'cribed: in US Pat. No. 4,735,843, Noda,
issued April §, 1988, and these _can__-;_._a‘l-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 mateh‘a]s 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'_b'rous 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_rence can be made to European

" 'This Sheet Has Been RTlaced--
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preferred nol ecul ar wei ght according to the present invention results in a
 .viscosity ranging from 10 to 300 nPa.s, especially from 20 to 200
- mPa. s, nongodaetsesul arly from 50 nPas to 100 nPas. WheprCTWIS9Mg2857
*%phltosan with a nol ecular weight resulting in a viscosity of a 1%
sol'ution’in 1% acetic acid in water ‘lower than 10 nPa.s the absorption ..5
enhancing effect of chitosan is considered to be strongly reduced. Wen .
usi ng chitosan with a nolecul ar weighggesulting in a viscosity of a
1@6solut|on in 1% acetic acid in

Patent Application 0215417, filed Sept 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
5§ 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
10 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

15 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

20 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.

25 The size of the backsheet is}Qictated by the. exact product
design selected and the size of the intended wearer; it can be
readily ascertained by those ski]léa'in the art.

V1. Optional Re:aining Means
The fluid absorbent structures herein can optionally, but

30 preferably, be provided with meanﬁ"o hold them in place on or
near the user’s body to allow thg structures to perform their
intended function. For example, df&pérs and incontinence garments
can be prov1ded with well- knowh ;commercxally -available - tape
fasteners. Sanitany napkins can : rovided with glue stripes

35 facing outward on their backsheet 1n‘we11 known fashion. Various
pins, clips and fasteners of we]l known types can optionally be

ect Has Been Reﬁaced
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wat er hi gher than 200 nPas the resulting final conposition becones
insprayabl e with conventional spraying devices. 10 The anount of

hi t-osan Ojvoldapaggar maceutical Iy acceptable acid addition saperiksd/eesy in
“t'he conposition ranges fromO0.1 %to 5 % (ww), especially especially
from0.1 %to 2% (ww), particularly from0.3 %to 0.7 %(ww, and
spreferably is about 0.6'@6(m/m0. 27 :

employed. - The retaining means also provide an additional benefit

in that they can contain the body . ﬂu)ds in a more enclosed space.

As a consequence, the malodor "_ : §]_so contained and more readily

absorbed - and removed by the odor

5 VII orporation of:Encapst
| into Absorbent Ar;i;]gs

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

10 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

15 concentration of the fluid absorbent materials at different loca-
tions dependmg on the sex of the wearers. Similarly, it is not
necessary to apply the cyc]odextrin/perfume complex powder to the
entire ﬂujd_.absorbent article. Preferably, cyclodextrin/perfume
compiex powoef is applied to areas most likely to be wetted by

20  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

25 chance to. be solubilized by the . .body- fluids, and become less
effective. The shifting happens: 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

30 preferred to provide a means. to 1 i_obﬂize the cyc'lodex rin/per-
fume comp‘lex powder on the pref :nred locations in the fluid
absorbent articles. _'

Inmobﬂ:zatwn can be accomp] shed by a variety of methods,
i.e., hot-me'!t adheswes, thermo tic binder fibers, thermo-

35 plastic binder partches, or otherwmethods known to those skilled
in the art.

Thls Sheet Has Been Re lac




| f* aésired, ot her enhancers- nay be i ncl uded in_éhe conposi tions of the
i'nvention such as, 15 lgh spholipids. e.g.

phasphat i dypd’ﬂ‘?é@ﬂol Thif‘%_ee?ﬁ | gl ines; or I ysopmslﬂgﬁ foaghy
-derlvatlves e.g- lysolg E hosphatldyl et hanol am ne;

I, sophosphatldylchollnei |dngcheroI | ysophosphati dyl seri ne,
I§sophosphat|d|c aci d. GEIllng agents or. viscosity-increasi ng substances

may be added. -2

A preferre me fod is to use a water soluble binder to attach
the cyc fu@e?. “mplex powder to the fluid absorbent

10 -to about 450). More preferred PEG

chols, poly(ethylene glycol) methyl

2 ) éabout 30 to about 100). The weight
15  ratio of the 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 5011d sma]]-part1c1e sized cyclodex-

20 Tex: powder with- a molten hydrophilic PEG

material. _ _
._als5ofﬁtopsheets, then letting the droplets
terfa1s'b? nonwoven topsheets. Another pre-
.pulver”ze the so]vd1f1ed cyc]odextr1n com-

25

tlng sald :particles by, e.g., a heat
ng to b1nd said particles to said

source, 3ﬁ
- 30 surface.

35



The chitosan nay be fornul ated as microspheres with or w thout albumn. 20
The amount of active ingredient may range fromO0.1 %to 10 % (w w),
J-mter est i ngg 94722500 conposi tions conprise fromO0.1 %to 8 % (WpEdASIMa28sT
i-nt-er esi ng conposi tions conprise from0.5 %to 4 % (ww of the

active ingredient, particular conpositions conprise from0.5 %to 2.5
*% (W w of the active ingredient and preferESd conposi tions

from about 10 microns to about 1,090 microns, more preferably from
about 20 microns to about 600 microns. |
Another preferred method is to apply the cyclodextrin/perfume
complex slurry to the fluid absquent material and/or nonwoven
5 topsheet. Upon drying, the sma!?{partic]es'of the cyclodextrin
complex adhere to the absorbent @eterial 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- l1m1t1ng examples of moisture-activated
encapsulated perfumes (cyc10dextr1n/perfume inclusion complexes

35 and matrix perfume m1crocapsu1es) that can be incorporated in the
- articles of this invention.

Sheet'Has Been. Reilaced
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25fconprise about 1.25 % (ww) of active ingredient. The present
_conposition may al so contain one or nore preservatives selected from
. qust er narwoxgmsvoum sal ts such as | aural koni um chl ori de, bepgpkmmzssn

i7echlori de, benzododeci ni um chl oride, cetyl pyridiumchloride,

_ cetrimde, dom phen bromide; 30 al cohols such as benzyl al cohol,
‘chl orobut anol, o-cresol, phenyl. et hyl alcoggl; organi c

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 contlnued while about 175 g of the
perfume is slowly added. The llquid -like slurry immediately
starts to thicken and becomes a .creamy paste. Stirring is
continued for about 30 minutes. 'Tﬁé paste is now dough-like in
appearance. About 500 ml of watetfis added to the paste and

10 blended well. Stirring is then resqﬁed 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 sprégd 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 particlegﬁby scanning electron micro-
scopy shows that practically all oflthe.ultimate (primary) par- -
ticles of the complex have particﬂé- 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 Complexﬁ2 as a white powder which is
odorless when dry but produces the ?ﬁagrance of the perfume when ..
added to water. ' i
Slurry 1 _
_ A mobile slurry is prepared bj ixing about 600 g of beta-
30 cyclodextrin and 600 ml of water infﬁfstainless steel mixing bowl
of a Kitchen Aid® mixer using a_plaﬁ“ﬁc coated heavy duty mixing
blade. Miking is cdntinqed while about 105 g of the perfume is
slowly added. The 1iq01d like s ?ry immediately starts to
thicken and becomes a creamy paste Stirring is continued for
© 35 about 30 minutes. About 1,200 ml of jater is slowly added to the
© slurry with stirring. The stirring continues for about an addi-
tional 30 minutes to give a liquid S]ﬁrry 1. o e e

Sheet Has Been Reﬂlaced
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acids or- salts thereof such as benzoic acid, sodium benzoate, potassium
.. Sorbate, par abens; or conplex form ng agents such as EDTA The
_,anount ofwammswtlves may range from0.001 %to 0.1% (wW wWpctiokopgsed 35
_”:onp03|t|ons conprise about 0.01 % (ww) of one or nore preservatives.

-31.-

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 motecular weight of about

5  3,400. _
Complex ga:;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

10 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.

15 complex Particles 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 averagé MW of about 1,450, at about 80°. The moiten compo-

20 sition is atomized in a spray drying 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.

25  Matrix Perfume Microcapsules _

' Water- éf'ivated matrix perfume m1crocapsu1es can be applied
to the f1ujd sbrbent articles by uniform]y sprinkling, mixing,

~or distributing the microcapsules .onto the fluid absorbent
materials. ’It7 is preferred to havé the perfume microcapsules

30  applied to areas most Tikely to be wetted by body fluids.

An examp]e of water- act1vated matrix . perfume m1crocapsu1es is’
an IN-CAP m1crocapsu]e samp]e {her fter called "M1crocapsule
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

35  about 100 microns. Major components: ‘of ‘the perfume are highly

-volatile comﬁbgents, such as citral énd'd-limonene.
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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 ]

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

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

A compﬁsition of matter suitable for use as an absorbent pad
in diaperﬁ;i senitary napkins, and the 1ike:~"is prepared as
follows. Aﬁout 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 compos1tion 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 iS”b]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.

g
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-5- The conposition may further conprise an appropriate acid
:_selected fromthe group consisting of hydrochloric acid, lactic acid,

glautam c aghdqpeebei ¢ acid, acetic acid, formc aci d, mi,;gmzss-/aci d,
ml t ¢ acid,” malonic acid, adipic acid, succinic acid or nitric acid to

- 33 -
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 (surface area about 117 cm?; about 8.5

5 g Southern Softwood Kraft. Ce]Tulose 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. e

10 EXAMPLE 6

A disposable baby diéper 'uSing the odor-control ‘pad of
Example I is prepared as follows. _ihé 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; notche& 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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forman interesting acid addition sal t fifydid .-.It S Preferred
h mﬁ "edlt was found that

acid is glutamc acid, thus formng chit E
the WO B®p22500 i on conpri sing chi tosaﬁlﬂﬂg i S prefmé‘i?‘lm&ﬂn t he

+'Vi'ew poi nt of tolerability. Tolera 5 11I8 ameter for indicating
the lack of m nor adverse effects, _ such as irritance, bad taste-and
the |ike. . o e _

inner" and "outer,"” corres-
nd- farthest from, the core,
-”50 2 cm and positioned
each ]ongitud1na1 side (2
: fands along each side are
\ dth of the core

The elastic bands
ponding to the bands cl
respectively) are stret
between the topsheet/ba

5 bands per side) of the c
positioned about 55 mm ]
(measured from the inner ind). This provides
a spacing element along er comprising the
flexible topsheet/ backs )etween ‘the inner elastic

10 and the curved edge of the . e inner bands are glued down
along their length in t '
positioned about 13 mm
along their length in t
sheet/backsheet assembly R
15 tract to elasticize the side

gd?fstife. Since the top-
‘the glued-down bands con-

anitary napkin is as follows.
d wet-laid tissue containing
iing material particles per
g;absofbent'ge111ng material
spare the core. The trifold
e mist of-water and opened to
al. About 1.0 g of Vaifor
-The two- sides of the tissue
1tion, thereby sealing the
- inside. The still moist
eSsi‘ng' fir'mry About 0.2

The preparation of a-

A commercially avai
approximately 5 g of a

20 square foot (which yields
per sanitary napkin pad) i.
tissue laminate is sprayed:
expose the absorbent gell

~ CP300-56 is sprinkled onto
25 are folded back to their:
‘absorbent gelling material
core is resealed by using’

g of Complex Particles _;
higher concentration at th

30 additional piece of tissue
hot iron is pressed on to
cyclodextrin/perfume comp?
particles are bound to (i'
tissue. ‘t

35 An absorbent core pre
cm x 7 ¢m) is jplaced on t
ethylene backsheet, with th

of the core surface. An’
 ‘on_top of the core. 3
to me1t the PEG of the
hcooling the complex
Q,cqre_surface and the

.regbiﬁg.manner (about 20
ightly larger piece of poly-
tissue exposed on top. A




10 The amount of said acid may range fromO0.01 %to 4% (W w).
Preferred conpositions conpri se about 0.4 % (ww of said acid.

z?,ﬁannltol sorbitol,
is dependent upon

v
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L Jonicity adyoisd/mgomgent s such as sodi um chl ori'de, gl ucose, deIVIEE9e/2857
15 lactose and the |ike may al so be added. Their anmount

the
- 35 -

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

f' jood contact and proper appli-
e;ive. The topsheet is then placed on top of the
_[core assemb1y To ensure good core bonding, the

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 can be employed to prepare 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.

EXAMPLE 8

A comooSition of matter suitﬁﬁ1e'for use as an absorbent pad ‘

comprises a’ homogeneous blend of the following:

;_3 1 gred1gn; e 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,

hg a binder. The following

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

is:Sheet Has Been Reﬂlaced

T |I| I




concentration of the other excipients. The tonicity of the conposition
; approxi mately be equal to the tonicity of blood. . The
- hulk of thWQagsli tion is water, preferably dem neralised WRCEAUSIALM857
" The pH range in which chitosan or its salts is sol uble depends upon the

. shoul d

deacetylatlon
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fluidized bed coattng apparatus.

:Be ing - Bottom spray fluid bed (Wurster) is the
preferred'mﬁtbod This is an effective way to get a good coating
onto an iﬁgtyidual particle, bquuse of the ordered flow up the
center draft tube and because the'fTou 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. ' '

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 advantagee. Starting with a 1§rger size core particle gives a
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 Of'coating, the wall is thicker on a larger
core partitle (The ‘surface to area ratio is smaller for a larger

-particle.) A thicker wall means better masking. In addition,

METHOCEL ES5 is somewhat tacky and has a high viscosity. While a
higher v1sqps:ty can limit the abllity to atomize and pump-on the
coating, it also 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
binder arewdisso1ved in about 1900 ml deionized water. Zeolxte

Typical shearrtime is about 15 m1nutes.
About 996 9 of commercial carbon powder are p]aced in a

[+]
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gréde of the chitosan. The | ess the deacetylation grade of the chitosan

:-hi.gher the. pH
. pHYfithe c
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can be at which the chitosan remains soluble.. 25
%on according to the present invention my pafgReds

ferred formo
X 10, the H of the conposition conprising the pre
““chit osan may rangg from3.0 to 7.0. The nore interesting pH range

- fhe conposition is from4.0 to 6.0. The
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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

t he
The
3.0

of

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%




*

p?eferred range of pHis between 4.0 and 5.5. Wien the pHis too high,

‘the pHis

':5

" higher than about 7, the conposition conprisirg the
--_preferredwﬂr%mﬂ chitosan becones 30 turbid. In alkaline PEUS4ASF osan,
especially the preferred formof chitosan, becones - i nsol uble. A pH

bel ow 3 may cause nasal irritation.

- prepared by n1X|ng the active |ngred|ent @e chi tosan

10

15

20

25

30

35

. material per ‘sanitary napkin pad) is
- The trifold tissue laminate is spraye yith a fine mist of water

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/perfyme compIex used per tissue
laminate - from about 0.01 g to about;é}s g.

EXAMPLE 10

The preparation of a thin san1tany napkin is similar to that
of Example 7. 3

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

is Sheet Has Been R« laced
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The present conpositions may ~be



and the ot her excipients in water. An inportant feature of the
present intranasal conposition is its sprayability, i.e. the ability
gf +the conmy¥@B422580 t o form an aerosol. This ability minly daSIRIANIESH t he
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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 fe§eé]ed by using a hot iron, pressing
firmiy.

5 An absorbent core prepared in the foregoing manner (about 20
cm X 7 cm) is placed oh 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

10 1is 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.

15 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:
20 '
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' Wha.t is claimed :LS: "

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

an effective am dnt of flu1d absorb1ng material, pref-
erably selected from the" group .consisting of. fibrous
absorbent materé?l, absorbent gelling 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 perfum* “and mixtureé'thereof, more preferably
the perfume 1s'h1gh1y vo]atlle perfume.

2. fAn article of manufieture selected from the group consisting

of: -
h(e) catamenials;
(b) pantiliners;
';(e) diapers;
-kd) adult incontine
Z(e) underarm shie
comprising: ;
I. an effective" pref ab]y from about 0.001 g to
- ' 'about 10 g, m abeut 0.01 g to about
3 g, even mo _ abeut 0.02 g to about
1g, of moxst" fh:-in:i_. 4 __aged perfume;
II. an effective: P ably from about 0.1 g to

about 10 g 'ﬁe r f__? f r-controlling agent
selected from . 3

T

aEperers
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u|5005|ty of the conposition. Wen the conposition is too viscous, the:"
“conposition w || not allow the formati on of a spray. The conp05|t|on
“ Wit form WOYE2MIops or the - conposition may form a j ePCRUSH/EES yi ng
“he’ spray devi ce thus resulting in a high concenty-at i-on-of--acti-ve-

redi en n 'l ar in the n I vi h h| h.lo
ed ent on a sm area the nasal gavity. Suc %heetHasBeenReiaced

R
. activated carbon; :

k1eselguhr,

water- soluble antibacterial compound “and

njxtures 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.

m O O ™

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 matr1x _perfume mwcrocapsules, and mixtures thereof,
preferab]y is. cyc]odextr1n/perfume inclusion complex of which a
major portion has 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 compos1tlon and article of C]a1m 3 where1n .a major
portion of the cyclodextrin is a mixture of alpha-, beta-, and
gamma- cyc]odextnln,_and_preferably is beta cyclodextrin.

5. The compq'r'on and article of Cla1ms 1 or 2 wherein the
odor-controlling agent is 1ntermediate sil1cate/a1um1nate zeolite
having a SlOz/l i imolar ratio of less than about 10, is prefer-
ably a mixture of actwvated carbon and zeo]1te, preferably wherein
the carbon is coated thh the zeolite.

LT



Y e e e s = am s s e

5' concentratlon usun&kmmﬂmuseﬁ Repléiced at i on. i s anot her aspect of this
|nVent|on . S § ] entlve conp05|t|on has the right .
V¥5005|ty e be S ‘the - dr.opl et s r epCTRISOHE5T
""ugh in the nasal cavl a om1forta gogpavalIiglghéycolggSItions oy
Vi's range upito as. -

V|5005{ty of the solutlon{nay a g p_ and this may

' rtncle of_CTalms 1 or 2 wherein the

m : the group consisting
_ggmpmechantcal pulp,
.synthetic fibers, and

orbent core beneath the front face
rbing mater1a1 _

he core; and

ng means for keeping the article in
its absorbency functlon,

locateaianf
wherein: th

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

comprises< - a
encapsulate

s
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WA further aspect of the invention provides the use of t he above coﬁﬁgnrtron
especially the use for the manufacture of a nedi canent

‘as a:

nmedi ci ne,

for treating patients 20 suffering fromm graine. Hence, a method of
treating a patient suffering from m graine by adm ni stering an
conposition is provided :

i ntranasal
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1
ABSORBENT ARTICLES FOR ODOR CONTROL WITH

The present invention relates to an improvement in absorbent
articles such as catamenials, dtapers, and adult incontinence
garments, with a means for ma]odor control and a means to provide
a "scent signal" in the form of a p]easant 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
signal materials release a fleeting perfume in use, e.g, in the
presence of body fluids.

ACKGROUND OF TH| I NTJION

A wide variety of fluid absorbent structures known in the art
absorb body fluids such as blood, urine, menses, and the like, and
are sanitary and comfortable in use;..Djsposable products of this
type generally comprise fluid-perméeble topsheet material, fluid
absorbent core, and fluid-impermeablé;backsheet material. Various
shapes, sizes and thicknesses of such articles have been explored
in an attempt to make their use more?é@mfortable and convenient.

Odor contrel in sanitary .products has been under
investigation for many years. Many Ef;y fluids have an unpleasant
odor, or develop such odors when. 1n contact with air and/or
bacteria for prolonged periods. :

Various odor-controlling agents have been disclosed in the
literature. For example, U.S. Pa No. 4,525,410, Hagiwara et
al., issued June 25, 1985, teaches zeolite particles (doped with
bactericidal cations) assertedly sta'”y held in a fibrous web by
1ncorporating some portion of meltabﬂe fibers in the web, and
app1ytng heat. These compositions can be used as the "outside
cover layer" in, e.g., genera1 santtary goods."

This is the replacement shoet
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'E%beﬁﬁnental part Example 1 25 Chitosan (160 ng) was suspended in

“demi net-al i sed water. Lactic acid (80 ng) was - added while stirring

until a clear solution was obtained. Benzal konium chl oride (2 ny)

al so added The pH of the solution was brought to 5.5 by adding a 0.01 N

sol ution

of sodi um hydroxi de. The active ingredient, i.e

N-[.(3, 4-di hydr o- 2H 1- benzopyr an- 2-

10

15

20

25

30

35

-2 -

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-control molecular sieve from Union Carbide)
for use in diapers 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 in
sanitary products, in particular. _ '

Zeolitic materials are generally quite safe, 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® (SiD2:A102) odor-controlling zeolites. Certain
"intermediate ratio® (Si072:A107) zeolites are more effective for
adscrbing amine-type odors. '
Some consumers prefer catamenial and diaper products, etc.,
that have a "scent signal" in addition .to odor control. A "scent
signal® is a positive perfume odor which signals the removal of

odor during use of the product. This scent signa{ is normally.

difficult to provide because odor absorbents can react with and/or
deplete the perfume in the article prior to use, and the absorb-
ents themselves can become inactive.

A consumer’s ability to notice gheir own body odor, both good
and bad, decreases after prolonged exposure to the odor, making it
difficult for them to evaluate the efficacy of odor removal
products. In other words, consumers become habituated to constant
odors. Therefore, the positive odor is preferably fleeting and is
delivered in "bursts" during use to avoid habituation to the

was
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yl)nethyl]

-(1,4,5, 6-tetrahydro-2-pyrimdinyl)-1, 3- propanedi am ne

dlhydrochlorlde 30 was dissolved in the stirred solutlon Dem neral i sed
wat er was added to obtain a final vol une of 20 m . Sodium chl oride

was added unti

solution is stored in small vials of about 125 [err]l. These vials are

adapted to fit

10

| the solution becane isotonic with bl ood.

into 1

-3 -

positive signal. The “scent signal" signifies the removal of odor
so the consuﬁéf:can feel greater self-confidence.
SUMMARY OF THE INVENTION

Accordingly, the present 1nvent1on provides an. improvement to
the art by 1ncorporat1ng odor-absorb1ng agents for malodor control
and moisture- act1vated encapsulated perfumes for an in-use "burst
of fragrance® or "scent signal," into absorbent compositions and
articles of manufacture.

Therefore, the present invention relates to compositions
which minimize the odor that can be caused by bodily fluids and
which provide ‘a scent signal indicating that the odor is being

removed, compri’s ing:
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I. an effective amount of moisture-activated encapsulated
perfume,

IT. an effective amount of odor-controlling agent selected
from the group consisting of: |

A. zeolite;

B.. activated carbon;

C.. ‘kieselguhr;

D. lgater-so1ub]e antibacterial compound; and

E. - mixtures thereof; and

I11. an effeetive amount of fluid absorbing material.

The present invention also relates to consumer articles of
manufacture coﬁﬁaihing the above compositions, such as diapers,
catamenials, nah;iliners, adult incontinence garments, and
underarm shieid&lﬁcwhich decrease oddr§ associated with bodily
fluids such as b :pd, urine, and_the.tike, and which provide a
pleasant scent 5i§nal. Moisture-actiyéted encapsulated perfume
includes any ehé}psulated perfume systeﬁ which will release the
perfume when wétted by water. Preferab]y, moisture-activated
perfume includes: cyc]odextr1n/perfume 1nc1usion complexes, poly-
saccharide matrix _perfume mxcrocapsu]es, and mixtures thereof.
The odor controll1ng agent and the m01sture-act1vated encapsulated
perfume can be p‘esent in the fluid- reta1ning absorbent core or

the fluid-receivin “ﬁront face (topsheet) of these articles.

nul‘-‘
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_35. unidose spraying device which delivers about 100 [err]l of solution.
“I'n the exanpl es hereinafter "Active |Ingredient" neans
(-)-(R-N-[(3, 4-di hydro-2H 1-
benzopyran-2-yl)nmethyl]-N -(1, 4,5, 6-tetrahydro-2-pyrimdinyl)-1, 3- propanedi
am ne di hydrochl ori de.

-4 -

Cyclodextrin/perfume inclusion .complexes are very stable in
the dry state. Even the very volatile perfume molecules are bound
in the cavity of the cyclodextrin m31ecu1es and do not provide
perceptible odor. Upon wetting by an aqueous fluid such as a body

5 fluid, the perfume is released to prov1de a burst of fragrance. A
greater variety of perfumes can be used to accommodate a variety
of consumer preferences. .

In polysaccharide matrix perfume microcapsules, the perfume
is dispersed as minute droplets in, e.g., a starch/dextrin solid

10 cellular matrix. Moisture swells aﬁd_softens the polysaccharide
matrix to release the encapsulated penfﬁme.

Preferably, cyclodextrin/perfume inclusion complexes and the
polysaccharide matrix perfume microéapsu]es contain volatile
perfume. ' -

15 : DETAILED DESCRIPTION OF THE INVENTION

The compositions and methods fOr:odor control and pleasant

~scent signal in the manner of this invention involve the use of
\odor-contr011ing agents, and. moisture-activatéd encapsulated
perfumes, as described more fully heréipafter.

20 The articles which employ said'@Qmpositions of odor-control-
1ing agents and moisture-activated éﬁéapsu1ated perfumes can be
-prepared using. constituents that are well-known in current com-
mercial practice, and reference is @a@e'to the general sanitary
products patent ]itgrature and trade catalogues for such items.

25 Such items typically comprise a nwisf‘”e absorbent “core® (e.g.,
pad) interposed between a 'topsﬁeet" and a "backsheet."” Likewise,
methods and apparatus for assemb]inéekdisposable diapers, cata-
menials, and the like are known in the art.

While the constituents used in ;ﬁé'assembly of catamenials,

30 disposatle diapers, and the like, a¢ ‘well-known, the following
may be mentioned by way of exampIé f Z;present invention relates

to the novel combination of odor- cdi rolling agents and matrix

perfume mlcrocapsules into the matri; of these art1c1es, rather
than in the constituents of the arttcleé; per se.

35
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L. Moisture-Activated Encapsulated Perfume

The compositions and articles .of this invention contain an
effective amount of various moif-sture-activate'd encapsulated -
perfume particles, as an essential ingredient. Such materials

"g include, fbr example, cyclodextrin/perfume inclusion complexes,
. polysaccharide cellular matrix perfume mcrbcapsules, and the
1ike. Encapsul ation of perfume minimizes interaction with, and/or
~ depletion by, odor-absorbing materials before use of the product.
Perfume is released when the materials are wetted, to provide a

10 pleasant odor signal in use. Especially preferred are cyclo-
dextrin inclusion complexes of volatile perfumes, with a particle
size of less than about 12 microns.

I. A. Perfume

The perfumes and compositions of this invention are the

15 conventional ones known in the art. Se1ect1on of any perfume
component, or amount of perfume, is based on functional and
aesthetic considerations. Preferred perfume components useful in
the present invention are the highly volatile, and the moderately
volatile perfume ingredients, more preferably the highly volatile,

20 low boiling perfumes. '

The highly volatile, low boiling, perfume ingredients typic-
ally have boiling points of about 250°C or lower. These highly
volatile perfumes are fleeting and are quickly lost as they are
released. Many of the more moderately volatile perfume ingre-

25 dients are also quickly lost. The moderately volatile perfume
ingredients are those having boiling points of from about 250°C to
about 300°C. Many of the perfume mgredlents as discussed here-
inafter, a'long with their odor characters, and their physica'l and
chemical properties, such as boiling .__p_omt and molecular weight,

30 are given in "Perfume and Flavor Ch@inicals (Aroma Chemicals),"

- Steffen Arctander, pub]ished- by the_% §uthor, 1968, incorporated
herein by reference.

Examples of the highly volatile, low boiling, perfume ingre-
dients are: anetho]e, benzaldehyde, benzy'l acetate, benzyl alco-

35 hol, benzyl for_mate, iso-bornyl acetate, camphene, cis-citral
(neral), citronellal, citroneilol, éi‘trqnellyl acetate, para-
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cymene, decanal, dihydrolinalool, dihydromyrcenol, dimethyl phenyl
carbinol, eucalyptol, geranial, geranib], geranyl acetate, geranyl
nitrile, cis-3-hexenyl acetate, hydroxycitronellal, d-limonene,
linalool, linalool oxide, linalyl acetate, linalyl propionate,
5 methyl anthranilate, alpha-methyl ionpne; methyl nonyl acetalde-
hyde, methyl phenyl carbinyl acetate,. laevo-menthyl acetate,
menthone, iso-menthone, myrcene, myrcenyl acetate, myrcenol,
nerol, neryl acetate, nonyl acetate, phenyl ethyl alcohol, alpha-
pinene, beta-pinene, gamma-terpinene, alpha-terpineol, beta-ter-
10 pineol, terpinyl acetate, and vertenex (para-tertiary-butyl
cyclohexyl acetate). Some natural oils also contain large per-
centages of highly volatile perfume ingredients. For example,
lavandin contains as major components: linalool; linalyl acetate;
geraniol; and citronellol. Lemon oil -and ofange terpenes both
15 contain about 95% of d-1imonene.

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,

20 heliotropine, 3-cis-hexenyl salicylate, hexyl salicylate, lilial
(para-tertiarybutyl-alpha-methyl hydrocinnamic aldehyde), gamma-
methyl ionone, nerclidol, patchouli alcohol, phenyl hexanol{ beta-
selinene, trichloromethxl phenyl! carbinyl acetate, triethyl
citrate, vanillin, and veratraldehyde. | Cedarwood terpenes are

25 composed mainly of alpha-cedrene, beta- cedrene, and other CjgHz4
' sesquiterpenes.

: Iﬁmqggx_tu_

As 'used herein, the term “"cyclodextrin" includes any of the

known cyclodextrins such as unsubstituted cyclodextrins containing

30 from six to twelve glucose units, espgéia]]y. alpha-, beta-, and
gamma-cyclodextrins, and/or their déti?ati#es, and/or mixtures
thereof. The alpha-cyclodextrin constﬁts'of 6, the beta-cyclo-
dextrin 7, and the gamma-cycTodextrin'8;§giucose units arranged in

a donut-shaped ring. The specific coﬁhiing and conformation of

35 the glucose units give the cyc]odegtrins a rigid, conical
molecular structure with a hollow intefior of a specific volume.
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The "lining" of the internal cavity is formed by hydrogen atoms
and glycosidic bridging oxygen atoms, therefore this surface is
fairly hydrophobic. These cavities'can be filled with all or a
portion of an. organic molecule with suitable size to form an

5 "inclusion complex.” Alpha-, beta-, and gamma-cyclodextrins can
be obtained from, among others, American Maize-Products Company
(Amaizo), Hammond, Indiana.

Cyclodextrin derivatives are disclosed in U.S. Pat. Nos:
3,426,011, Parmerter et al., issued Feb. 4, 1969; 3,453,257,

10 3,433,258, 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
al., issued 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, Szejtli et al., issued Aug. 13, 1985; 4,616,008, Hirai

15 et al., issued Oct. 7, 1986; 4,638,058, Brandt et al., issued
Jan. 20, 1987; 4,746,734, Tsuchiyama et al., issued May 24, 1988;

"and 4,678,598, Ogino et al., issued Jul. 7, 1987, all of said
patents being incorporated herein by reference. Examples of
cyclodextrin derivatives suitable for use herein are methyl-beta-

20 cyclodextrin, hydroxyethy] beta-cyclodextrin, and hydroxypropyl-
beta-cyclodextrin of different degrees of substitution (D.S.),
available from'Amaizo; Wacker Chemicals (USA), Inc.; and Aldrich
Chemical Company. Water-soluble derivatives are also highly
desirable. _

25 The individual cyclodextrins can also be 1linked tbgether,
e.g., using multifunctional agents td*form oligomers, polymers,
etc. Examples of such materials are avaxlab]e commercially from
Amaizo and from Aldrich Chemical Company (beta-cyclodextrin/epi-
chlorohydrin copolymers). :

30 The preferred cyclodextrin is beta-cyc]odextr1n It is also
desirable to use mixtures of cyc]odextr1ns Preferably at least a
major portion of the cyclodextrins are alpha- beta- and/or gamma-
cyclodextrins, more preferably alpha- and beta-cyclodextrins.
Some cyc]odextrln mixtures are commercially available from, e.g.,

35 Ensuiko Sugar Refining Company, Yokohama, Japan.
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C. Formation of Cxt_:].qgextrin[-ﬂérfume' Ihclusjon Complexes
The perfume/cyc’!odextri:n inc1uszi:’on complexes of this inven-
tion are formed in any of the ways known in the art. Typically,
the complexes are formed either 'by -Bkinging the perfume and the
5 cyclodextrin together in a suxtab'le solvent, e.g., water, or,
preferably, by kneading/slurrying the ingredlents together in the'
presence of a suitable, preferably mmima], amount of so]vent
preferably water. The l;neadmg/s'lurrymg method is particularly
desirable because it produces smaller complex particles and
10 requires the use of less solvent, eliminating 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.): Inclusion Compounds. Vol.
111, Academic Press (1984), especiaﬁy Chapter 11, Atwood, J. L
15 and J.E.D. Davies (Ed.): Proceedings of the Second International
Symposium of Cvclodextrms_Tokyo, Japan, (July, 1984), and J.
Szejtli, Cyclodextrin Technology, Kluwer Academic Publishers
{1988), said publications indorporated herein by reference.
In general, perfume/cycl-'odextrin compiexes have a molar ratio
20 of perfume compound to cyclodextrin of about 1:1. However, the
molar ratio can be either higher or 'I_:_Qwe-r, depending on the size
-of the perfume compound and the idé__ntity of the cyclodextrin
compound. The molar ratio can be de‘t'ermined by forming a satu-
rated solution of the cyclodextrin and adding the perfume to form
25 the complex. In general the complex wﬂl precipitate readily. If
not, the complex can usually be precipttated by the addition of
electrolyte, change of pH, cooling, etc The complex can then be
analyzed to determine the ratio of perfume to cyclodextrin.
As stated hereinbefore, the actua] ‘complexes are determined
30 by the size of the cavity in the .cycl,gdqxtrm and the size of the
perfume molecule.. Desirable’ comp'lexe:fs?"_ can be formed using mix-
tures of cyclodextrins since perfumej;"':f are normally mixtures of
materials that vary widely m size. 'I;t;'.' 'is usually desirable that
at least a majority of the matena] be alpha-, beta-, and/or
35 gamma- cyc'lodextrm, more pr-'efer'ab];_gE : 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 normally from about 7% to
about 12%.
Continuous complexation operation usually involves the use of
5 supersaturated solutions, kneading/slurrying method, and/or
temperaturé.manipulation, e.g., heating and then either cooling,
freeze-drying, etc. The complexes are dried to a dry powder to
make the desired composition. In general, the fewest possible
process steps are preferred to avoid loss of perfume.
10 I. D. Complex Particle Size
Complexes'of'this invention having a particle size of less
than about 12 microns, preferably less than about 10 microns, more
preferably less than about 8 microns, and even more preferably
less than about 5 microns, improve the release, especially the
15 speed of release of the perfume when the complexes are wetted.

' The particle size is typically between about 0.001 and 10
microns, preferably between about 0.05 and 5 microns. It is
highly desirable that at least an effective amount of the perfume
be in complexes having the said particle sizes. It is desirable

20 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 small particles of the invention are conveniently

25 prepared by kneading methods and/or grinding techniques Cyclo-
dextrin comp1exes with large particle sizes can be pulverized to
obtain the desired smaller particles of less than about 12 microns
by using, e.g., a fluid energy mill. Examples of fluid energy
mills are the Trost Air Impact Pulverizers, sold by Garlock Inc.,

30 Plastomer Products, Newtown, Pennsylvania; the Micronizer fluid
energy mills sold by Sturtevant, Inc., Boston, Massachusetts; and
the Spiral Jet Mill sold by Alpine Division, MicroPul Corporation
(Hosokawa Hicrpn,lnternafiond], Inc.}, Summit, New Jersey.

As used herein, the particle size refers to the largest

35 dimension of the particle and to the ultimate (or primary) par-
ticles. The size of these primary particles can be directly
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.days were set up. Al volunteers (n = 8) participated in the four sessions
of the trial, in whi ch the above formulation was tested. On each
treatment day volunteers received a single intranasal adm nistration
of 1 ng of a formulation of (-)-(R-NTJ[(3,4-dihydro-2H 15

1- benzopyran-2-yl)nmethyl]-N -(1, 4,5, 6-tetrahydro-2-pyrimdinyl)-1, 3- propane

di am ne di hydrochl ori de as described in exanple 1. Uni dose nasal
sprayers at a concentration of 10 én1, whi ch provided a vol une of
100 [err]| per spray were used. The conposttion

determined with optical or scanning electron microscopes. The
slides must be carefully prepared so_ﬁhat each contains a repre-
sentative sampie of the bulk cyclooextrin complexes. The par-
ticles sizes can also be measured by any of the other well-known
5 methods, e.g.,' wet sieving (non-aqueous), sedimentation, light
scattering, etc. A convenient mstrument that can be used to
determine the particle size distribution of the dry complex powder
directly (without having to make a 1mgu1d suspension or disper-
sion) is the Malvern Particle and Droplet Sizer, Model 2600C, sold
10 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
determined by microscopic analysis. Some other suitable methods
for particle size analysis are described in the article "Selecting
15 a particle size analyzer: 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 Toose agglomerates that are easily broken apart by either
20 some mechanical action or by the action of water. Accordingly,
particles should be measured after théy are broken apart, e.g., by
agitation or sonication.  The method of course, should be
selected to accommodate the partlcle size and maintain the integ-
rity of the compiex particles, with iterative measurements be1ng
25 - made if the original method selected proves to be inappropriate.
It is essential that at least an. effective amount of the
yc]odextrin/perfume complex be app11ed to the article. Effective
amounts are typ1ca11y in the range of: from about 0.005 g to about
10 g, preferably from about 0.01 ¢ to about 3 g, more preferably
30 from about 0.02 g to about 1 g per artlule
I. £E. Matrix Perfume Mlcrocagsule
Water-soluble cellular matr1x per_ume microcapsules are solid
particles containing perfume stab]y held in the cells. The
water-soluble matrix material comprlses malnly polysaccharide and
35 polyhydroxy compounds The polysacchar1des are preferably higher
po]ysacchar1des of the non-sweet, co]]otda1ly soluble types, such
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_Wwas administered to the volunteers as a single spray in one nostril Bl ood

was sanpl ed over 24 hours for pharnmacokinetic analysis. Venous 10 mi
bl ood sanples for drug 20 anal ysis were taken at 0, 5, 10, 20, 30, 60,
90, 120, 240 and 360 m nutes and 24 hours ' after drug adm nistration.

The bl ood sanples were transferred to heparini zed tubes and
centrifuged within 30 mnutes after collection. Separated plasna was

transferred to pol ystyrene tubes ade?uately | abelled with the trial
nunber, subject nunber and initials,

as natural gums, e.g., gum arabic, starch derivatives, dextrinized
and hydrolyzed starches, and the like. The po]yhydroxy compounds
are preferably alcohols, p]ant-typéisdgars, lactones, monoethers,
~and acetals. The cellular matrix microcapsules useful in the
5 present invention are prepared by, e.g., (1) forming an aqueous
phase of the polysaccharide and pplyhydraxy compound in proper
proportions, with added emulsifier if necessary or desirable; (2)
emulsifying the perfumes in the aqueous phase; and (3) removing
moisture while the mass is plasti¢ or flowable, e.g., by spray
10 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
15  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 Optilok System® encapsulated perfumes
from Encapsulated Technology, Inc:,'Nyack, New York.
20 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 least an effective amount of the
25 water-activated matrix perfume m1crocapsuIes be. applied to the
article. -Effective- amounts are. typgca1ly 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 0.0l g to about 0.5 g, per
article. Q
30 II. 0dor-Cpntro11fﬂggﬂgteria1
' " The compositions and articles of this invention contain an
effective, i.e., odor- contr011ing, amount of various odor-con-
trolling materials. Such nmter1als 1nc1ude, for example, zeo-
lites, activated cérbon, k1eselguhr, and water-soluble antibac-
35 terial .compounds, such as cetyl pyr1d1nium chloride, zinc
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(-)-(R-N[(3,4-di hydro-2H 1- benzopyran-2-yl)nmethyl]-N -(1,4,5, 6-
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determ ned by radio I mmunoassay. . A nean bioavailability of
about 35 % was found on the basis of the above experinent.

- 12 -

chloride, copper salts, copper ions, chlorhexidine, quaternary
ammonium compounds, chelating agents, :parabens, chitin, pH buf-
fered materials, and the like. . Especially preferred is zeolite
material having "intermediate" silicate/aluminate ratios (vide
5 infra). Such materials typically are present at a level of from
about 0.01 g to about 15 g, more preferably from about 0.1 g to
about 10.0 g, in fluid absorbent ar£i61es of the type disclosed
herein to provide odor control benef:ts. Some partially neu-
tralized hydrogel-forming absorbent - ge111ng materlals, such as

10 polyacrylate gelling material and acrylate grafted starch gelling
material (vide infra), are also useful in the present invention to
control certain ammonia-type odors. These materials are discussed
in IIT1. Fluid Absorbent Material because they also function as
fluid absorbent materials.

15 Surprisingly, the m01sture-actiVated encapsulated perfume (I)
does not interfere with the efficacy of the odor controlling
material (II).

I1. A. Zeolite Odor-Controlling Agent

In general terms, traditional zeolites comprise an aluminate/

20 silicate framework, with associated cations, M, providing overall
electrical neutrality. Empirically, the zeolite framework can be
represented as |

. X A102 . y Si0p
and the electrically neutral zeolite as

25 x/n M. x AlO2 . y Si07 . 2 H20
wherein: x and y are ‘each integers, M is a cation and n. is the
charge on the cation. As noted by the empirical formula, zeolites
may also comprise waters of.hydration;ig_HzO). M can be a wide
variety of cations, e.g., H

.30 metals, and the like. -

A preferred class of zeolites usefu1 in the present invention

is characterized as "intermediate" &,1icate/a1um1nate zeolites.
The "intermediate* zeolites are characterized by Si0p/A102 molar
ratios of less than about 10. Typically, the molar ratio of
35 S\Og/AlOZ will range from about 2 to about 10. The intermediate
zeoiites have three advantages over 'high' zeo]ites, disclosed- 1n

alkylammonium, heavy
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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 merises odors. Second, the intermediate
5 zeolites have a larger surface area (about 700-800 m2/g) than high
zeolites (about 400 m2/g). Therefore, less intermediate zeolite
is needed to absorb a given amount df odor on a weight to weight
basis. Third, intermediate zeolites are more moisture tolerant
and retain more odor-absorbing capacity in the presence of water,
10 A wide variety of intermediate zeolites suitable for use
herein are commercially available 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. |
15 The zeolites 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'natural1y-occufring zeolites meet the objectives of
20 this invention, the synthetic zeolites of the types availabie in
commerce are generally more preferred.

Even though intermediate zeo]ités are preferred, high zeo-
lites can be optionally employed in the practice of this invention
in combination with the intermediatefrafio zeolites. High zeo-

25 lites include, for example, the well-known "molecular -sieve"
zeolites of the ZISM, beta zeolite, §tc...type (generally in the
1-10 micron particle size range) and the zeolite materials mar-
keted under the trade name ABSCENTS. by the Union Carbide Corpo-
ration and UOP. "ABSCENTS are typlcally available as a white

30 powder in the 3-5 micron particle 51ze range (See: ABSCENTS, A New
Approach for Odor Control by A. J. G1qffre, copyright 1988 by the
Union Carbide Corporation). Such materials are preferred over the
"intermediate” zeolites for controlwnof odors associated with
sulfur compounds, e.g., thiols, mercaptans.

35 ~ Various' other modified zeolite-type materials which can be
used in the present invention, such_as the manganese-aluminum-
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phosphorus-silicon-oxide molecular sieves and cother 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 reference. '

II. B. Carbon Odor-Controlling Agent

The carbon material employed ;ﬁerein is the material well
known in commercial practice as an adéorbent for organic molecules
and/or for air purificat%on purposes. Carbon suitable for use
herein is available from a variety of commercial sources under
trade names such as CALGON Type 'QPG', Type “PCB", Type "SGL",
Type "CAL", and Type "OL." Often, such carbon material is
referred to simply as "activated" carbon or "activated" charcoal.
Typically, it is available in the form of extremely fine, dusty
particles (e.g., 0.1-300 microns) having large surface areas
(about 200 to several thousand m/g). It is to be understood that
any of the "air purifying" or "activated” carbons of commerce can
be used in the practice of this invention.

- If the zeolites herein are optionally used in conjunction
with the activated carbon, it is preferred (for aesthetics rea-
sons) to coat the carbon with the zeolite using a binder.

I1. C. Other Odor-Controlling Agents |

Other odor-control]ing agent§ ~include kieselguhr, and
water-soluble antibacterial compounds, such as cetyl pyridinium
chloride, zinc chloride, copper salts,.copper ions, chlorhexidine,
quaternary ammohium compounds, che]atxng agents, parabens chitin,
pH buffered materials, and the like.

II1. Fluid Absorbggt'MateriaT

Fluid absorbent material can be any material which is gen-
erally compressible, conformable, non -irritating to the wearer’s
skin, and which is capable of absorb1qg and retaining fluids.

The fluid absorbent material caniﬁé;constructed from any of a
variety of materials commonly uséj in disposable absorbent
articles. These materials are des' ibed in U.S. Pat. Nos.:
3,905,863, Ayers, issued Sept. 16, 19]v,
Aug. 10, 1976; 4,191,609, Trokhan, issued Mar. 4, 1980; 4,440,597,
Wells et al., issued Apr. 3, 1984; ;;5 529,480, Trokhan, issued

S defined as the amount of active

of active ingredient

; 3,974,025, Ayers, issued

in
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5 Exarrpl e 4 A formul ati on including | ysophospati dyl choline was
prepared accordi ng to an anal ogous preparation net hod as described in
exanple 1 Conposition 2 :
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July 16, 1985; and 4,637,859, Trokhan, issued Jan. 20, 1987, all
of said patents incorporated herein by reference. Examples of .
suitable absorbent materials include creped cellulose wadding,
cotton fluff, and citric acid cross-linked cellulose pulp dis-

5§ .closed in U.S. Pat. Nos.: 5,190,563, issued Mar. 2, 1993,
5,183,707, issued Fab. 2, 1993; and 5,137,537; issued Aug. 11,
1992, all issued to Herron et al.; synthetic fibers disclosed in
U.S. Pat. No. 4,578,414, Sawyer, issued Mar. 25, 1986; absorbent

. foams, absorbent sponges, superabsorbent composites, superabsorb-

10 ent foam, and super absorbent polymers. A preferred fluid absor-
bent material 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 generally
acceptable.

15 More preferred fluid absorbent materials are the absorbent
gelling materials. As is well known in the art, fluid absorbent
gelling materials (sometimes referred to as "“AGM" or “"super-
sorbers”) are broadly used in fluid absorbent articles. In
general, such AGM’s have been used only for their fluid-absorbing

20 properties. Such materials form hydrogels on contact with water
(e.g., with urine, blood, and the like). One highly preferred
type of hydrogel-forming, absorbent gelling material is based on
the hydrolyed polyacids, especially neutralized polyacrylic acid.
Hydrogel-forming polymeric materials of this type are those which,

25 upon contact with fluids (i.e., liquids) such as water or body
fluids, imbibe such fluids and thereby form hydrogels. In this
manner, fluid 'd'ischarged into the fluid absorbent structures
herein can be acquired and held. These preferred fluid absorbent
gelling materials will generally comprise substantially water-

30 insoluble, slightly cross-linked, phf{tiaﬂy neutralized, hydro-
gel-forming polymer materials prepared. from polymerizable, unsatu-
rated, acid-containing monomers. In such materials, the polymeric
component formed from unsaturated, acid-containing monomers may
comprise the entire gelling agent or may be grafted onto other

35 types of polymer meieties such as starch or cellulose. The

Co hydro]yzed polyacrylic acid grafted starch materials are of this
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latter type. Thus the preferred fluid absorbent gelling materials
include hydfplyzed polyacrylonitrile grafted starch, hydrolyzed
po]yacry]atéﬂgﬁafted starch, polyacrylates, maleic anhydride-iso-
butylene coﬁb1ymers and combinations thereof. Especially pre-
5 ferred f]uia “absorbent gelling materials are the hydrolyzed
polyacrylates and hydrolyzed polyacrylate grafted starch.

Hhatevef the nature of the polymer components of the pre-
ferred fluid absorbent gelling materials, such materials will in
general be snght1y cross-linked. Cross-linking serves to render

10 these prefetégd hydrogel-forming absorbent materials substantially
'water—insoluﬁ]e; and cross-linking also in part determines the gel
volume and QXtractable polymer characteristics of the hydrogels
formed thereﬁrdﬁ. Suitable cross-linking agents are well known in
the art and.include, for example: (1) compounds having at least

15  two polymeriiﬁhie double bonds; (2) compounds having at least one
polymerizable double bond and at least one functional group
reactive with the acid-containing monomer material; (3) compounds
having at Ieaﬁt;twoffunctional groups reactive with the acid-con-
taining monomer material; and (4) polyvalent metal compounds which

20 can form ionic cross-linkages. Cross-linking agents of the
foregoing tyﬁb;.are described in greater detail in U.S. Pat. No.
4,076,663, Masuda et al., issued Feb. 28, 1978. Preferred cross-
linking agenfs are the di- or polyesters of unsaturated mono- or
polycarboxylic acids with polyels, the bisacrylamides and the di-

25 or triallyl amines. Especially preferred cross-linking agents are
N,N’-methyleﬁébisacryIamide, trimethylol propane triacrylate and
triallyl aminé;f The cross-linking agent will generally comprise
from about 0,001 mole percent to about 5 mole percent of the
preferred m;fetia]s. More preferably,  the cross-linking agent

30 will comprise from about 0.01 mole percent to about 3 mole percent
~of the absorbénﬁ gelling materials used herein.

The preferred; slightly cross-linked, hydrogel-forming
absorbent geiiing materials will generally be employed in their
partially neutralized form. For purposes described herein, such

35 materials are:considered partially neutralized when at least about

' h';_prefefably at least about 50 mole percent, and
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more preferably at least about 75 mole percent, of monomers used
to form the polymer are acid group-containing monomers which have
been neutralized with a salt-forming cation. Suitable salt-
forming cations include alkali metal, ammonium, substituted

5 ammonium and amines. This percentage of the total. monomers
utilized which are neutralized acid group-containing monomers is
referred to as the “degree of neutralization.® Typically, commer-
cial fluid absorbent gelling materials have a degree of neutrali-
zation somewhat less than about 90%.

10 The preferred fluid absorbent gelling materials used herein
are those which have a relatively high capacity for imbibing
fluids encountered in the fluid absorbent articles; this capacity
can be quantified by referencing the "gel volume" of said fluid
absorbent gelling materials. Gel volume can be defined in terms

15 of the amount of synthetic urine absorbed by any given fluid
absorbent gelling agent buffer and is speé;;ted 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 suspension of about 0.1-0.2 parts of

20 dried fluid absorbent gelling material to be tested with about 20
parts of synthetic urine. This suspepsion is maintained at.
ambient temperature under gentle stirring for about 1 hour so that
swelling equilibrium is attained. The gel volume (grams of
synthetic urine per gram of fluid ab$orbént gelling material) is

25 then calculated from the weight fraction of the gelling agent in
the suspension and the ratio of the'ﬂiquid volume excluded from
the formed hydrogel to the total vo]@me of the suspension. The
preferred fluid absorbent geiling matéfia1s useful in this inven-
tion will have a gel volume of fromf?bout 20 to 70 grams, more

" 30 preferably from about 30 to 60 grams,}pf synthetic urine per gram
of absorbent gelling material. .

Another feature of the most higﬁi} preferred fluid absorbent
gelling materials relates to the 'teve'l of extractable polymer
material present in said materials Extractable polymer levels

35 can be determined by: (1) contacting a sample of preferred fluid
absorbent gelling material with a synthetic urine solution for a
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" substantial period of time (e.g., at.least 16 hours) to reach ex-
traction equilibrium; (2) filtering the formed hydrogel from the
supernatant liquid; and (3) determining the polymer content of the
filtrate. The particular procedure used to determine extractable

'5 polymer content of the preferred ftyéd. absorbent gelling agent
~ buffers herein is set forth in U.S. Pat. No. 4,654,039, Brandt,
Goldman and Inglin, issued Mar. 31, 1987, Reissue No. 32,649. The
fluid absorbent gelling materials which are especially useful in
the fluid absorbent articles ‘herein are those which have an
10 equilibrium extractables content in synthetic urine of no more
than about 17%, preferably no more than abcut 10% by weight of the
fluid absorbent ge]ling material.
The fluid absorbent gelling materials hereinbefore described
are typically used in the form of d1screte partlcles. Such fluid
15 absorbent gelling materials can be of any desired shape, e.g.,
spherical or semi-spherical, cubic, rod-like polyhedral, etc.
Shapes having a large greatest dimension/smallest dimension ratio,
like needles and flakes, are also contemplated for use herein.
Agglomerates of fluid absorbent ge]ling material particles may
20 also be used. '_ : .
The size of the fluid absorbent gelling material particles
may vary over a wide range. For reasghs of industrial hygiene,
averagé particle sizes smaller than épout 30 microns are less
desirable. Particles having a smailest dimension larger than
25 about 2 mm may also cause a feeling of gritt1ness in the absorbent
article, which is undes1rab1e from a:‘;nsumer aesthetics stand-
point. Furthermore;, rate of fluid absiﬁptxon can be affected by
particle size. Larger particles have : hary much reduced rates of
absorption. Fluid absorbent gelling ma;eria1 particles preferably
30 have a particle size of from about 30 microns to about 2 mm for
" substantially all of the particles. i'"Part1c1e Size" as used.
herein means the weighted average of thﬁ"smallest dimension of the
individual particles.
" The amount of fluid absorbent gelljﬁngaterial particles used
35 in fluid absorbent cores will depend 'qéon- the degree of fluid
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absorbent capacity desired, and wiﬂ generally comprise from about
2% to about 50% by weight of the___;;_ fluid absorbent core, more

typically from about 5% to about '?0% by weight of the fluid
absorbent core. '

When - f'hnd 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 mixtu__re of hydrophilic fibers and

fluid absorb'_'e'__._qt gelling material particles and, if desired or

necessary, b_y 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, -tb_e air-laid webs formed by such a procedure will
preferably comprise substantially unbon‘ded fibers and will pref-
erably have a mioisture content of about 10% or less.

Another example comblmng the fibers and the gelling material
particles is a tissue laminate. Sugh 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; WO
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 Absorben_t Articles,” all of said
patents incorporated herein by refere_bee. As indicated in these
references, §1ue is applied to an a':i?r'laid latex-bonded tissue
and absorbent gelling material is added and then the tissue is
folded over.

The density of the fluid absorbelit cores which comprise webs
of hydrophfhc fibers and fluid absorbent gelling material par-
ticles can be of importance in determi_mng the fluid absorbent
properties of the cores and of the fluid absorbent articles in
which such cores are employed. The- néity of such fluid absor-
bent cores herein will preferably be:. m the range of from about
0.06 to about 0. 3. g/cm3 and more preferably within the range of
from about o:_gﬁ_:_g_po about 0.22 g/cm3 :Typically the basis weight
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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 confining
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 relati&e1y lower density.

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

IV. Front-Face Materia1 {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, soft-feeling, 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 bonded non-woven polyester .

100%

appear to show an apbropriate rel ease profile and

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 (mz).
Another preferred topsheet material has a basis weight of 22 g
per m znd comprises about 65% by weiéht'staple length, 1.5 denier
polyester fibers (such as Kodel type 411 polyester fibers as sold
by Tennessee Eastman Corporation,'Kindsport, Tennessee); about 15%
crimped, staple length 1.5 denier rayon fibers; and about 20%
acrylic copolymer binder (such as Celanese CPE B335 as sold by
Celanese Corporation, Charlotte, North Carolina). “Staple length"
refers to fibers having a length of at least about 15 mm.
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Sti11 another preferred topsheet is constructed from poly-
propylene f-i;___bgr-s_ which have been carded and thermally bonded in a
spaced-ap'artf"f.pa-ttern. Fibers about 3.8 cm long and of from about
1.5 to about 3.0 denier are suitable. A preferred topsheet of

5 this type has a basis weight of about 24 g per ml.

Suitable topsheets can also .be constructed from apertured
plastic fﬂ_ih_!f_. such as those described in U.S. Pat. Nos.:
4,342,314, _Bé_de] and Thompson, issued Aug. 3, 1982; 4,341,217,
Ferguson and"i'Lan_drigan, issued July 27, 1982; 4,324,246, Mullane

10 and- Smith, i:.;;ued April 13, 1982; and 3,929,135, Thbmpson, issued
Dec. 30, 1975, all of these patents being incorporated herein by
reference. o

' For example, according to the process of U.S. Pat. No.
4,324,246, supra, a sample of thermoplastic material such as

15 0.0038 cm thick polyethylene film is heated above its softening
point. (Th;e.._softening point is the temperature at which the
thermoplastic material can be formed or molded and is less than
the melting point of the material.) The heated thermoplastic
material in sheet form is then brought into contact with a heated

20 forming scr"e_e_'_n. The forming. screen is preferably an apertured
wire mesh scr}ge'n having the desired aperture size, pattern and
configuratio’g}'., A vacuum is used to draw the heated film against
the forming .'_s.creen, thereby forming the film into the desired
pattern and having the desired hole sizes. While the vacuum is

25 still being ab‘p]ied to the film, a jet of hot air is passed over
the film. The hot air jet perforates the film in a pattern
corresponding to the paftern and size of apertures in the forming
screen. ' '

Fluid-pé_@g_§b1e sheets prepared;in the manner of U.S. Pat.

30 MNo. 4,324,246, supra, are convenienitﬁ'ly referred to as “formed
films." Thé_-'-_caliper of such films 1s important since, if the
caliper is tQ‘b gfeat, 1iquid may accumulate in the apertures and
not readﬂy'pa,ss therethrough. For;j't-_h_e manufacture of fluid
absorbent art-licl_es such as di‘apers‘,f éatamenials, incontinence

35 articles, and the like, the sheets typically have a caliper of
less than about 0.075 cm, or preferably less than about 0.064 cm.
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Another formed-film sheet material useful herein is the
resilient, 3-dimensional web exhibit'.'i_hg a fiber-1ike appearance
and tactile impression, comprising a fluid-impervious plastic
material, with said web having a multiplicity of apertures, the

5 apertures being defined by a multiplicity of intersecting fiber- |
Tike elements, all as disclosed in U.S. Pat. No. 4,342,314, supra.
The Radel and fhompson sheet materials can be prepared using
hydrophobic plastics such as polyethylene, polypropylene, PVC, and
the like, and are well-known for use in fluid absorbent products
10 such as catamenials, and the like.

Yet another type of sheet material useful herem is described
in U.S. Pat. No. 3,929,135, supra, and consists of hydrophobic
polymer films having holes which are in the form of tapered
capillaries. These "tapered capillary" sheets are also known for

15 use in fluid absorbent articles, including adult incontinence
articles. They n_iay be prepared from various hydrophobic polymers,
- as mentioned 'h,eireinabove; typically, low 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
20. order to further visualize tapered caﬁi;—l'lary sheets. In use, the
g apices of the capillaries 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
25 tapered stru(_:t.ﬂr‘é-, such as a frustrum "of a pyramid or the like
with a triangu'l'a-t'_-,i square, or po]ygonal base, is within the term -
"tapered capﬂl y ; circular tapered capﬂ'lane;, however, are
used in this descnptwn for convenience. It is also to be
understood that the tapered capﬂlanes can be asymmetric (i.e.,
3b the angle of taper on one side can: be different from that on
another side) and that the angle of taper can change contmuously
(i.e., be curved) over the distance from base to apex. In the
latter case, the angle of taper is defined as the angle of the
tangent to the side of the capillary at its point of mmmum apex
35 opening dimension. The angle of taper ‘suitable for use in top-

sheets accordir__fg"'_'_f'_'o the practice of thls invention is from about

10° to about 60°.
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Base opening dimension of the capillaries is defined as the
maximum open measurement in the p]gﬂe of topsheet at said tapered
capillary. Apex opening dimension is defined as the maximum open
measurement in the apex of said tapered capillary, which apex is

5 remote from the plane of the topsheet. When the tapered capillary
is in the form of a frustrum of a conical surface, .the base and
apex opening dimensions are, respective1y, the base diameter.and
the apex diameter. Base diameter and apex diameter are herein-
after used interchangeably with, respectively, base opening

10 dimension and apex opening dimension.

The tapered capil?ary apex diameter is a diameter which will
allow liquid to readily pass from the:surface of the topsheet to
the under1yiﬁg fluid absorbent core. The apex diameter is from
about 0.004 to about 0.100 inch (0.010 to 0.254 centimeter),

15 preferably from about 0.005 to about 0.020 inch (0.013 to 0.051
centimeter).

The tapered capillary base d1ameter is selected to satisfy
two criteria. The first of these is the subjective feel of the
surface of the topsheet which contacts the skin of the user. It

20 has been discovered that polyethylene ‘can be made to exhibit
p]easjng, clothlike, non-waxy attributes when the base diameter is
within the range from about 0.006 to about 0.250 inch (0.015 to
0.635 centimeter). Preferably, the base diameter should be within

the range of from about 0.030 to about 0.060 inch (0.076 to 0.152

25 centimeter). The second criterion is that the ,cepi]lary base
diameter be small enough to allow qdfexpected liquid droplet to
bridge across at least one capillary. . This criterion is satisfied
by the above dimensions for d1sposabT”*d1apers and sanitary items.

The height of the tapered capillary 1is defined as the

30 distance between-the outermost surfac of the topsheet (i.e., that
surface which- normally contacts the skin of the user) and the apex
of the tapered capillary. This height, of course, depends upon
apex diameter, base diameter, and adéie of taper which have been
selected as hereinbefore _described.i éthe height of the tapered

35 capillary should provide a structure with a minimum tendency to
collapse inr;@;e; The characteristi §;'of the material of con- .
struction of ‘the ~topsheet in large 'measure determine suitable
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a pharmaceutically acceptable acid addition salt thereof or a
“stereochenmical ly isoneric formthereof, chitosan or a
pharmaceutical ly. acceptable acid addition salt formthereof and
ot her pharnmaceutically acceptabl e excipients. 10 2. A conposition
according to claim1 wherein the conpound s (-)-(R-N[(3,4-

di hydr o- 2H- 1- benzopyr an- 2 yl)ymethyl]-N -(1, 4,5, 6-tetrahydro-2-pyrimdinyl)-
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ranges for ‘the height. When the topsheet is low density poly-

ethylene of'. from 0.001 to 0.002 mc {0.003 to 0.005 cm) thickness

and apex df_ meter and base diameter are in the preferred range,

ftical range, the height of the

5 tapered ca_ I_'Iary 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 ﬂu1d absorbent element. This in

10 turn implies that each isolated _d-r_fppg'let of fluid in contact with
in contact 'aw-i:.th the base diameter of a
tapered capr]ary. This state of affatrs can best be achieved if
the land area (the area of the topsheet that exists between the
bases of the tapered capillaries) is maintained at a minimum. The
15 minimum 11m1ting value is the case where conical tapered capil-
laries or pyramda'l tapered capillaries are provided in close
packed array (where the periphery of ‘the base of each capillary is
in contact on-all sides with the per1phery of the base of adjacent
capillaries). . The preferred arrangement of minimum land area
20 tends to in§u're that an individual fdrop]et will contact at least
one tapered-_.'.lc_apiﬂary. A preferred arrangement in disposable
diapers is "vihe"re the tapered capillaries as hereinbefore described
are in orded_d arrangement with from about 30 to about 1500
tapered capﬂ]ar'les per square 1nch of topsheet (5 to 231 per
25. square cent'lmeter)

U.S. Pat.:No. 4,629,643, Curro and Linman, issued Dec. 16,

1986, discloses a microapertured . iymeru: film with improved

tactile 1mpress:on, which can also b used in the practice of this
invention. .

30 A h1gh1y preferred fluid-perm
which can - be employed in the
disclosed in U.S. Pat. No. 4,463,045, Ahr et al., issued July 31,
1984, and réf’erence can be made t patent to further assist
\nsua'lizatwn ‘of the Ahr et al. struct es.

35 In gen' al terms, “the sheets prov1ded by U.S. Pat. No.

4,463,045, __su are designed not on'ly to provide a desirable

formed-film sheet material
tice of this invention is
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pr opanedi am ne di hydrochl ori de. 3. A conposition according to claim
"1 wherein chitosan is present in an anmount ranging 15 from0.1%to 5%

(W w) . 4. A-conposition according to claim1l wherein the pH of said
conposition ranges from

- '.25 .
cloth-1ike tactile impression, but also to substantially eliminate
surface gloss. Thus, sheets made of plastic do not have an
undesirably shiny, "plasticky" appearance.

"One-way" sheets whose back faces are treated with hydro-

5 philic latex are described in U.S. Pat. No. 4,735,843, Noda,
issued April 5, 1988, and these can also be employed herein.

In addition to the sophisticited apertured materials men-
tioned hereinabove, the practice of the present invention may also

- be undertaken with hydrophobic sheet materials having simple holes '

10 punched therethrough. :

It will be understood from the foregoing that the aforesaid,
preferred, "sheet" or."film" materials used in the practice of
this invention are substantially different from fibrous nonwoven
materials, which are characterized by a large number of fibers

15 which overlap each other throughout the thickness of the material.
Moreover, such sheet materials are made from materials (prefer-
ably, -hydrophobic thermoplastic pol yij‘eric materials) which provide
a clean-appearing, stain-resistant or "non-staining" surface, in
use.

20 Other topsheet materials which can be used herein include,
for example, various nonabsorbent fibrous or filamentous network
sheets which are aqueous-ﬂuid-penﬁ_eab]e by virtue of a multi-
plicity of holes or channels passing therethrough. Such sheet
materials can be prepared by methods well-described in the patent

25 . literature. For example, according:to the process of U.S. Pat.
No. 4,636,419, Madsen et al., issueii Jan. 13, 1987, sheets com-
prising a netw.ork_ of ribboned fi'lameri_ts. of two dissimilar chemical
types, and with two dissimilar me'ltﬁfing or softening points, are
contacted and cooled to allow the :formation of a network sheet

30 characterized by said different i,ransverse and longitudinal
polymer materials. Such sheets can. be used in the practice of
this invention. ‘ o _

Another sheet material useful herein is the formaminous net
comprising a reticular network of piﬂ'ymeric filaments, said net

35 comprising two arrays of fﬂaments'_" oriented at a displacement
angle of about 20-90 degrees. Refer{'@ance can be made to European
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nore than about 70 % 6. A conposition accordlng to claim1 wherein
the pharnmaceutically acceptable acid
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Patent Application 0215417, filed Sept. 6, 1986, Sneyd et al., to
further assist visualization of thisieheet. The aforesaid sheet
materials can be prepared using hydrophobic plastics such as
polyethylene, polypropylene, PVC, and the like, and are well-known
5 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/yd2 (about 0.0016 g/cm? - 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

10 the size of the wearer. It can be ascertained by those skilled in
the art.

V. Backing Sheet
One major function of the backingJSheet (or backsheet) is to
prevent body fluids from escaping from,'e g., disposable diaper or

15 catamenial products, and soiling the wearer s outer garments and
other surfaces in contact with said produets. 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

20 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 abodt 0.051 mm.

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

25 The size of the backsheet is diefated by the. exact product
design selected and the size of the 1ntended wearer, it can be
readily ascerta1ned by those skilled 1n the art.

V1. Optional Retaxg1ng Means
The fluid absorbent structures herexn can opt1ona11y, but

30 preferably, be provided with means to ho]d them in place on or
near the .user’s body to allow the. structures to perform their
intended functioﬁ For example, dxapers and incontinence garments
can be prov1ded with well-known commercially available tape
fasteners. Sanitary napkins can be provided with glue stripes

35 facing outward on their backsheet 1n,we?1 -known fashion. Various
pins, clips{jpg;fasteners of we11-kno§n types can optionally be
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‘addition salt formof chitosan is the hydrochloride, |actate, glutamate,

"mal eate, 25 acetate, formate, propionate, nalate, nal onate, adipate,
.succinate or nitrate. 7. A conmposition according to claim1 wherein
the pharnmaceutically acceptabl e acid - addltlon salt form of

chitosan is chitosan gl utamate.
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employed. The retaining means also provide an additional benefit
in that they can contain the body fjuids in a more enclosed space.
As a consequence, the malodor is eiso contained and more readily
absorbed and removed by the odor controlling agents.
5 VII. Incorporation of Encgpsu]ated Perfume
- into Absorbent Art1cle§

Small particle size cyclodextrin/perfume complexes can be
appl1ed to the fluid absorbent articles by uniformly sprinkling,
mixing, or distributing the cyclodektrin/perfume complex powder

10 onto the fluid absorbent materials.

However, it is EOmmonly known that when in use, the body
fluid is not normally distributed to the whole fluid absorbent
article, e.g., diaper, but usually iocalized in a portion of the
article. Actually, modern disposeble diapers are designed with a

15 concentration of the fluid absorbent materials at different loca-
tions depending on the sex of the wearers. Similarly, it is not
necessary to apply the cyclodextrin/perfume complex powder te the
entire fluid absorbent article. Preferably, cyclodextrin/perfume
compiex powder is applied to areas most likely to be wetted by

20 body fluids to avoid waste in the areas which do not normally
receive the body fluids.

Furthermore, when distributed as a dry powder, the cyclo-
dextrin/perfume complex particles may shift away from the pre-
ferred locations, and move to the -areas where they have less

25 chance to be solubilized by the Egdy fluids, and become less
effective. .The"shifting happens bdiﬁ during the manufacturing
processes, 'e.g., folding, and packaging of the articles, and
during later steps.' e.g., transpdiﬁetion, and unfolding and
refolding of- the fluid absorbent artféfe in use. Therefore, it is

30 preferred to prov1de a means to 1mmdb“1ze the cyclodextrin/per-
fume complex powder on the preferred locations in the fluid
absorbent articles. o

Immobilization can be accompltshed by a variety of methods,
i.e., hot-melt adhesives, thermop]astlc binder fibers, thermo-

35 plastic binder part1c1es, or other methods known .to those skilled
in the art. '
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A preferred method is to use a water-soluble binder to attach
the cyclodextrin/perfume complex powder . to the fluid absorbent
core and/or topsheets. The water-soluble binders are preferably
polymeric. They can be low melting polymers such as polyethylene

5 glycols (PEG), poly(ethylene glycol) methyl ethers, or mixtures
thereof. Preferred 1ow'me1ting water-soluble PEG materials have:
the general formula RO-(CH2CH20)n-R wherein each R is a hydrogen
radical, a C1-Cq alkyl rSdica1, or mixtures of such radicals, and
have an average molecular weight (MW) of from about 600 to about

10 20,000 (n is from about 13 to about'450). More preferred PEG
materials are polyethylene glycols, po]y(ethyléne glycol) methyl
ethers, or mixtures thereof, with MW of from about 1,000 to about
9,000 {n from about 20 to about 200), more preferably from about
1,400 to about 4,500 (n from about 30 to about 100). The weight

15 ratio of the cyclodextrin/perfume complex to the PEG material is
from about 3:1 to about 1:5, preferably from about 2:1 to about
1:3. _

A preferred process of attaching cyclodextrin/perfume complex

powder involves admixing solid small-particle-sized cyclodex-
20 trin/perfume complex powder with a molten hydrophilic PEG
material. The molten mixture can be Sprayed directly to the dry
fluid absorbent materials or topsheets, then letting the droplets
solidify on said materials or nonwoven topsheets. Another pre-
ferred method is to pulverize the solidified cy¢1odextrin com-
25 plex/binder mixture into small partiqtes first. Said particles
can then be attached and immobilized id the surface of the fluid
absorbent materials or the nonwoven topsheets by distributing the
particles on said surface, melting said particles by, e.g., a heat
source, and then resolidifying to biﬁd. said particles to said
30 surface. At the cyclodextrin/perfume ?pmp]ex to the PEG material
weight ratio of from about 3:1 to'ébéqt'1:3, the molten mixture
can be solidified to room temperatuféf then pulverized at room
temperature or cryogenically. At the cyclodextrin/perfume complex
to the PEG material weight ratio of from about 1:2 to about 1:5,
35 - the molten mixture can be prilled by, e.g., spray drying, marumar-
izing, etc., into solid prills: The_ﬁo]id cyclodextrin/perfume
complex/PEG material mixture particleSfpreferably have sizes of
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from about 10 microns to about l,oob.microns, more preferably from
about 20 microns to about 600 microns.
Another preferred method is to apply the cyclodextrin/perfume

‘complex slurry to- the fluid absorﬁent material and/or nonwoven

. topsheet. Upon drying, the small particles of the cyclodextrin

complex adhere to the absorbent material and are immobilized on
said material. This can be done,. e.g., by spraying the cyclo-

dextrin/perfume complex s]urry onto the already formed and dry
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35

absorbent fiber web.

It is also preferred to incorporate a water-soluble polymer,
such as'PEG, polyvinyl alcohols, polyacrylic acids, and polyvinyl-
pyrrolidone into the aqueous cyc]odgktrin/perfume compliex slurry
after the complex has been formed. The aqueous mixture is dis-
tributed, e.g., by spraying, to the fluid absorbent materials -or
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 l,bODjto about 200,000; more preferred are from about 2,000
to about 100,000,

A perfume used in the following examples is as follows:

Volatile Perfume Composition

Component | Ht.%
* Alpha Pinene ' 5.0
Cedarwood Terpenes 20.0
Dihydro Myrcenol '_ 10.0
Eugenol 5.0
Lavandin o 15.0
Lemon 0i1 CP i 10.0
Orange Terpenes : 15.0
Phenyl Ethyl Alcohol 20.0

Total - 100.0

Following are non-limiting ’exﬁ;ples of moisture-activated
encapsulated perfumes (cyc]odextrin verfume inclusion complexes

and matrix perfume mxcrocapsules) that can be incorporated in the
articles of this invention.
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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 continued while about 175 g of the
perfume is slowly added. The Iidﬁidelike slurry immediately
starts to thicken and becomes a ncfeamy 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
blended well. Stirring is then resumed for about an additional 30
minutes. During this time the complex again thickens, although
not to the same degree as before the additional water is added.
The resulting creamy complex is spread in a thin layer on a tray
and allowed to air dry. This produces about 1100 g of granular
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 Comp]éx,l are removed by freeze
drying, after which Complex 1 loses about 1% of its weight.
Examination of the complex particles by scanning electron micro-
scopy shows that practically all of'ihe ultimate (primary) par-
ticles of the complex have particle sizes less than about §
microns. The resulting solid is washed with diethyl ether to
remove the residual uncomplexed perfumé. The last traces of etheé
are removed in vacuo to give Complex 2 as a white powder which is
odorless when dry but produces the fragrance of the perfume when
added to water.

Slurry 1 :

A mobile slurry is prepared by m1x1ng about 600 g of beta-
cyclodextrin and 600 ml of water in a stainless steel mixing bowl
of a Kitchen Aid® mixer using a plast i-goated heavy duty mixing
blade. Mixing is continued while abe ;

:- 105 g of the perfume is
slowly added. The Tliquid-like slurry  immediately starts to
thicken and becomes a creamy paste. "irring is continued for
about 30 minutes. About 1,200 ml of watef is slowly added to the
sTurry with stirring The stirring continues for about an addi-
tional 30 minutes to give a liquid S]urry 1. '
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Slurry 2 _

A mobile slurry is prepared similarly to that of Slurry I,
except that the additional 1,200 ml“bf water contains about 20 g
of dissolved polyethylene glycol with molecular weight of about
3,400.

Complex Particles 1

Solid cycYodextrin/perfume comp]ex/po1yethy]ene glycol par-
ticles are prepared as follows. One part of Complex 1 is mixed
thoroughly with about 1 part of molténlpolyethy1ene glycol with an
average MW of about 3,400, at about 70°. The composition solidi-
fies upon coollng, and is cryogenlca11y ground with dry ice. The
resulting solid cyclodextrin/perfume complex/polyethylene glycol
particles are sorted to get particle size of less than about 500
microns. |
Complex Particles 2

Solid cyclodextrin/perfume complex/polyethylene 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 molten compo-
sition is atomized in a spray drying tower to -obtain solid par-
ticles. Solid particles solidify on the wall of the tower and are
removed for particle size classification. Particles larger than
about 500 microns are ground further to reduce the particle size
by cryogenic grinding with dry ice. |
Matrix Perfume M1crocagsu]e

Hater-actlvated matrix perfume mzcrocapsules can be applied
to. the fluid absorbent articles by unlformly sprinkling, mixing,
or distributing the microcapsules onto the fluid absorbent
materials. It is preferred to have the perfume microcapsules
applied to areas most likely to be wetied by body fluids.

An example of water-activated mawrix perfume microcapsules is
an IN-CAP microcapsule sample (herelnafter called "Microcapsule
1") obtainable from Polak’s Frutal Horks, Inc., having about 50%
perfume loading and particle size range -of from about 3 microns to
about 100 microns. Major components of the perfume are highly
volatile components, such as citral anq_d-]1monene.
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~ All -percentages, ratios, and parts herein, in the Specifi-

cation, Exémpies; and Claims, are by weight and are approximations
unless otherwise stated. , 5

The fo]]bwing ~are non-limiting examples of the instant
compositions, artic]es, and methods.

o EXAMPLE 1

A compdsition of matter suitable for use as an absorbent
pad in diapers, sanitary napkins, and the 1like, comprises a
substantially homogeneous blend of the following.

Ingredient o Ht.%
Southern- Softwood Kraft Cellulose Fibers 79
Valfor® CP300-56 Intermediate Zeolite 20
Complex 2 1
EXAMPLE 2 -

A composition of matter suitable for use as an absorbent pad
in diapers, sanitary napkins, and the liké:—'is prepared as
follows. About 2 parts of Slurry 1 is sprayed on about 20 parts
of Kraft cellulose fibers, and let dry. About 5 parts of Valfor®
CP300-35 is bleﬁded in to form the structure.

' EXAMPLE 3

A composition of matter suitable for use as an absorbent
pad in diapers, san{tary napkins, and the like, is prepared as
follows. One part of Complex Particles 1 is dry mixed with about
20 parts of Kraft cellulose fibers and about 4 parts of zeolite
(CBV400). The resulting mixture is placed in an 80°C oven for

~about § minutesﬁ_gg attach said Complex Particles 1 onto said

fibers.
o AMPLE 4

A lightweight pantiliner suitable for use between menstrual
periods, and which can be disposed of in a toilet (i.e., "flush-
able") comprises a pad of Example 1 (surface area about 117 cm?;
with about 3 g Southern Softwood Kraft Cellulose Fibers air felt;
about } g zeolite; and about 40 mg cyclodextrin/perfume'comp]ex),
said pad being interposed between the- topsheet of U.S. Pat. No.
4,463,045,'supra, ahg a fibrous, nonwoven, flushable backsheet.
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' - EXAMPLE §
A catamenial product in the form of a sanitary napkin having

two flaps extending outward from its absorbent core is prepared

using the pad of Example 2 (surface area about 117 cm?; about 8.5
g Southern Softwood Kraft Cellulose Fibers air felt; about 2.13 g
zeolite, and about 0.24 g cyclodextrin/perfume complex), per the
design of U.S. Pat. No. 4,687,478, Van Tillburg, issued Aug. 18,
1987. The nonglossy sheet of U.S. Pat. No. 4,463,045, supra, is
used as the topsheet.
: - EXAMPLE 6

A disposable baby diaper using the odor-control pad of
Example I is prepared as follows. The dimensions listed are for a
diaper inteﬁded for use with a child in the 6-10 kilogram size
range. These dimensions can be modified proportionately for
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 bottdm-about 33 cm; notched inwardly on both sides to a
width-at-centér of about 28.5 cm; length about 50.2 cm.

2. Topsheet: tapered capillary polyethylene topsheet, per

U.S. Patent 3,929,135, described hereinabove; 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. Absdfbent core: air-laid wood pulp fibers per Example 3;
Taber stiffness range about 7-9.5, about 8.4 mm thick, calendered;
width at top -and bottom about 28.6 cm; notched inwardly at both
sides to a kidthéat-center of about 10.2 cm; length about 44.5 cm;
about 3.2 g.éffzeolite powder and about 0.8 g of Complex Par-
ticle 1 dispersed in said core.

4. Elastic leg bands: four .individual rubber strips (2 per
side); width.ébqut 4.77 mm; length aﬁout 370 mm; thickness about
0.178 mm (all the foregoing dimensions being in the relaxed
state). _ ' '

_The diaper of Example 6 is prepared in standard fashion by
positioning tﬁg,core-plus-odor control ﬁaterial and scent signal
covered withﬂtﬁg;topsheet on the backsheet and gluing.
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The elastic bands (designated “inner™ and "outer," corres-
ponding to the bands closest to, and farthest from, the core,
respedtiveijj-'are stretched to about 50.2 cm and positioned
between the topsheet/backsheet along each longitudinal side- (2
bands per sidef of the core. The inner bands along each side are
positioned._épout 55 mm from the narrowest width of the core
(measured ftQm the inner edge of the elastic band). This provides

.a spacing é1¢ment along each side of the diaper comprising the

flexible tdpsheet/ backsheet material between the inner elastic
and the curved edge of the core. The inner bands are glued down
along their length in the stretched state. The outer bands are
positioned ﬁﬁout 13 wm from the inner bands, and are glued down
along their 'Tength in the stretched state. Since the top-
sheet/backsheet assembly is flexible, the glued-down bands con-
tract to e]a#ticize the sides of the diaper.
EXAMPLE 7

The preparation of a thin sanitary napkin is as follows.

A commétcialiy available trifold wet-laid tissue containihg
approximately 5 g of absorbent gelling material particies per
square foot (which y}elds about 0.68 g absorbent gelling material
per sanitary napkin pad) is used to prepare the core. The trifold
tissue laminate is sprayed with a fine mist of water and opened to
expose the absorbent gelling material. About 1.0 g of Valfor
CP300-56 is sprinkled onto the AGM. The two sides of the tissue
are folded back to their original position, thereby sealing the
absorbent gelling material and zeolite inside. The still moist
core is resea]ed by using a hot iron, pressing firmly. About 0.2
g. of Complex Partlcles 2 -is sprinkled onto the dry core, with
higher.concentnat1on at the central area of the core surface. An
additional piece of tissue is positioned on top of the core. A
hot iron is pressed on top of the tissue to melt the PEG of the
cyc]odextriqlpekfume complex so that upon cooling the complex
particles angﬁbbUnd to (immobilized on) the core surface and the
tissue. i | '

An absorbent core prepared in the foregoing manner (about 20
cm x 7 cm)}' hlaced on top of a slightly larger piece of poly--
ethylene ba;;u”eet with the piece of tissue exposed on top. A
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formeddfilm; topsheet of the type disclosed in U.S. Pat. No.
4,463,045 is'coeted evenly on its underside with about 0.03 g of a
latex adhesive, and excess adhesive is wiped off. The topsheet is
rolled uithaa'glass rod to ensure dood contact and proper appli-
cation of adhesive. The topsheet is then placed on top of the
above-prepared core assembly. To ensure good core bonding, the
topsheet is weighted with a piece of plexiglas.

The assembly is sealed together to provide the overall
product: topsheet/tissue/cyclodextrin complex/absorbent core with
odor-controlling components/backsheet. Optionally, adhesive can
be applied ohjthe outside of the backsheet of the pad for affixing
the article to undergarments. The topsheet of the product is
sprayed with about 0.03 g of Pegosperse® nonionic surfactant (PEG
200) to hydrophilize the fluid-receiving surface of the topsheet.

While the foregoing illustrates the preparation of a sanitary
napkin in the manner of this invention, an entirely similar

. operation can be employed to prepare a pantiliner (generally of

the dimensions approximately 14 cm x 5 cm) with appropriate
modifications of the amounts of the ingredients, as noted here-
inabove. _
EXAMPLE 8
A composition of matter suitable for use as an absorbent pad
comprises a-homogeneous blend of the following:

Jngredient Wt.%
Southerqjsoftﬁood Kraft Cellulose Fibers 79.5
‘Valfor® CP300-56 Zeolite . 20.0
Microcapsule 1 0.5
| e EXAMPLE 9

A pant\11ner is prepared s1m11ar]y to that of Example 4,
except that a pad of Example 8 is useg,

When the zeolites are optiona]fy'to be used in conjunction
with act1vated carbon, it is preferred (for aesthetics reasons) to
coat the carbon with the zeolite us1ng a binder. The following
illustrates th1s 1n detail.

. rbon/2 :nder Particles - A simple,
yet effectwve, method for prepar1ng the particles herein employs a
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fluidized bed coating apparatus.

E1u1d ged Coating - Bottom spray fluid bed (Wurster) is the
preferred method This is an effective way to get a good coating
onto an 1n§1vxdqal particle, because of the ordered flow up the
center draft tube and because the flow of the spray and particle
are in thergmg_direction. Uéing bottom spray without the tube
with charébéj/igo]ite provides a desirable agglomerated particle
in the manner of this invention. The lower limit of this process
is nominally 100 microns. N

Using thgfuurster process a preferred particle is made using
about 3004§q§.micron size carbon (CALGON PCB30x140) and about 1-90
micron siié- intermediate range zeolite (VALFOR; Philadelphia
Quartz) with METHOCEL ES as the binder. This provides the follow-
ing advantage$eg Starting with a larger size core particle gives a
bigger “targét‘-for-the coating spray to hit. The particle flow
in the draft_iubé is normally more regular. Moreover, for the
same weight pércent of coating, the wall is thicker on a larger
core particlé; :(The surface to area ratio is smaller for a larger
particle.) A thicker wall means better masking. In addition,
METHOCEL E5 is somewhat tacky and has a high viscosity. While a
higher viscnSity can limit the ability to atomize and pump-on the
coating, it.;}ﬁb'can mean a stickier coating. Other coatings that
are less viﬁggug_do not appear to duplicate this effect.

In a representative example, about 100 g of METHOCEL SE
binder are'dissb]ved in about 1900 ml deionized water. Zeolite
(VALFOR CP300 -56; .about 398 g) is added to the METHOCEL solution
(about 19. 9% d1spérs1on) A high shear mixer (Tekmar High Shear
Mixer Model SD&S) -is used to create a -dispersion of the zeolite.
Typical shear: t1me is about 15 mxnutes.

About 996 g -of commercial carbon powder are placed in a
Wurster Fluid Bed -Coater (about 10 cm Ascoat Unit Model 101, Lasko

Co., Leomlnstef; ‘Massachusetts). The carbon material is fluidized

in the bed  at. an air flow of about 18 scfm (standard cubic
ft./min.); the 1n1et temperature is bngught to about 138°F (about
59°C). N N
The flow
nozzle is 5&@9@3

VALFOR/METHOCEL coating solution into the spray
.{1/4-Round Spray Nozzle made by The Spraying

H
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Systems CoL;'0.40/0.100 fluid c;p.jiodlzo air cap.). The flow
rate is set it 7.7 g/min. Exit_afr;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 50% carbon; from about 20% to
about 40% zeoIite, the balance compris1ng the binder. Particle
sizes range from about 90 to.about 300 microns. '

These carbon -containing, zeo1ite coated, odor-controlling
particles are especially adapted for use in catamenials, especi-
ally san1tary -napkins, as well as in other disposable sanitary
products. The preferred particles here1n are of an off-white to
gray or 1xght b1u1sh color, and are, thus, rather unobtrusive in
the productﬂ__The mixture of zeolite-coated carbon particles and
particu]ateuibsorbent gelling material (especially polyacrylates
or starch/acrylates) is easily added to disposable articles. The
particle mxture is spread or sprinkled onto a water-permeable
paper or nonﬂqyen tissue and covered with a second tissue to form
a tissue/par'ﬁﬁies/tissue laminate structure that is quite thin.
The tissue laminate is then placed in the article, generally as a
layer directiifunder the topsheet. (Optionally, an absorbent core
can underliéfﬁhe tissue layer, e.g., in a sanitary napkin. For
panti]iners;;tﬁe 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 gejljpg material both ~he1ps control some odor, plus
absorbs body ‘fluids.
ing Example 10 illustrates a preferred tissue/par-
ticles/tissue ‘laminate and its use in a sanitary napkin or panti-
liner, us1ng the following preferred materials.

1. Carbon - available from Ca]gon as PCB30x140; average
particle size {sieve analysis) ranging from about 100 to about 600
microns, pref'“§b1y from about 200 to about 500 microns.

2. Zeolite - available as any of the VALFOR series; or
Zeolite Y (Conteka); average particle size (X-ray analysis)
ranging from,éﬁdut 0.2 to about 90 mierons. '

3.  Coating method - Wurster fluidized bed, using METHOCEL
ES/uater at
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to about 8.5%, by weight METHOCEL.

4. Weight ratio of zeolite:carbon from about 0.8 to about
1.25, preferab1y about 1:1.

5. Color - off-white to gray or gray/b]ulsh

6. SIZe of zeolite/HETHOCEL/carbon particle (sieve analy-
sis, average . s1ze) from about 125 to .about 825 microns, although
particles up to -about 1,000 microns are satisfactory.

7. Ahsqrbent gelling material - polyacrylate or starch/
polyacrylate/available as L-74 from Shokubai or as 1180 from
NALCO. Average particle sizes range from about 100 to about 350
microns, preferably from about 150 to about 300 microns.

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

9. Amount of zeolite-coated carbon particles 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 - fgf_sanitary napkins ranging from about 0.2 g to about
1.0 g, preferably at least about 0.5 g. For pantiliners, somewhat
less can be used; typical]y from about 0.1 g to about 0.5 g.

11. Amohht of cyclodextrin/perfume complex used per tissue
laminate - frb@ about 0.01 g to about 0.5 g.

' EXAMPLE 10

The preparatlon of a thin san1tary napkin 1s similar to that
of Example 7.

A commerc1a11y ava1lab1e trifold wet-laid tissue containing
approximately _5 g of absorbent gelling material particles per
square foot (uhich yields approximately 0.68 g absorbent gelling
material pergkanitary napkin pad) is ysed to prepare the core.
The trifb]d'fissue laminate is sprayed with a fine mist of water
and opened to expose the absorbent gel]ing material. About 1.2 g
of VALFOR- coa”ed charcoal, prepared by the Wurster coating process
" sprinkled onto the AGM. The two sides of the

Thmistheremacementshua

~ 1 0CT 14936
Date:



10

15

20

25

30

35

-39 -

tissue gre[fblded back to their original position, thereby sealing
the absorbéﬁ@@ge]1ing material and zeolite-coated charcoal inside.

‘The sti11?@§jst core is resealed by using a hot iron, pressing

firmly.

An absorbent core prepared in the foregoing manner (about 20
cm X 7 cm) 1s placed on top of a slightly larger piece of poly-
ethylene backsheet About 0.2 g of Complex Particles 2 is
sprtnkled onto the dry core, with hxgher concentration at the
central area of the core surface. An additional piece of tissue
is then pq;l;}gngd on top of the Complex Particles and the core.
A hot iroﬁ'ié”pressed on top of the tissue to melt and bond the
cyc]odextr1n/perfume complex to the core surface and the tissue.
A formed- f1“m :topsheet is treated and placed on top of the above-
prepared cqrg,désgmbly in the same manner as in Example 7.

It will be understood that the practice of the present

invention app11es not only to human odors, but also to animal
odors.

WHAT IS CLAIMED IS:

11is'u;ﬁno1quﬂacenn§ntshsnﬂ
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wWhat is claimed is:

1. A composition comprising: .
I. an effective amount of moisture-activated encapsulated
perfume;
II. an effective amount of odor-controlling agent selected
from the group” consisting of:
zgo]ite;
activated carbon;
kieSelguhr;' '
water-soluble antibacterial compound; and
mixtures thereof; and
I11. an effective amount of fluid absorbing material, pref-
erably selected from the group consisting of fibrous
absorbent material, absorbent-ge]]ing material, absor-
bent ~ foam, absorbent éponge, and mixtures thereof;
preferably wherein the perfume is selected from the group
consisting of highly volatile perfume, moderately
volatile perfume, and mixtures fhereof, more preferably
the perfumé is highly volatile perfume.

m o O @ >

2. An article of manufacture selected from the group consisting
of:
’ (a) catameniéls;
(b) pantiliners;
(c) diapers; _
(d) adu]t'incontinence-garments; a@d
{e) underafﬁ_shields; |
comprising: )
I. an effective amount, preferab]j from about 0.001 g to
- about iO g, more preférably ff@m about_Otdl g to about
3 g, even more preferably fréﬁ about 0.02 g to about
1 g, of moisture-activated encégsulated perfume;
II. an effective amount, preferaﬁiy from about 0.1 g to
about 10 g per article, oﬁ'fodor-controlling agent
selected from the group consisting of:
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zeolite; .

activated carbon;

'kiESEIQuhr;

water?solubie antibacterial compound; and

mixtures thereof; and

IIl. an efféctigé amount of fluid absorbing material, pref-

' erab]xf;sg13cted from the group 'consisting of fibrous
ébsorﬁéﬂt-ﬁateria1, absorbent gelling material, absor-"
bent foam, absorbent sponge, and mixtures thereof;
preferably wherein the perfume is selected from the group
consisting of highly volatile perfume, -moderately
volatile perfume, and mixtures thereof, more preferably
the peffuméﬂis highly volatile perfume.

m o O o >

3. The composition and article of Claims 1 or 2 wherein the _
moisture-activateﬁJeﬁcapsulated perfume is selected from the group
consisting of éx;]qdextrin/perfume inclusion complexes, solid
cellular matrix;fberfume microcapsules, and mixtures thereof,
preferably is cygiadgxtrin/perfume inclusion complex of which a
major portion haﬁ_é'partiéle size of less than about 12 microns,
preferably less than about 10 microns, more preferably less than

about 8 microns, and even more preferably less than about 5
microns. '

4. The composition and article of Claim 3 wherein 3 major
portion of the cyclodextrin is a mixture of alpha-, beta-, and
gamma-cyclodextrin, agd preferably is beta-cyclodextrin.

onand article of Claims 1 or 2 wherein the
odor-controlling: agent is intermediate silicate/aluminate zeolite
having a SiOz/A102.m61ar ratio of less ihah about 10, is prefer-
ably a mixtureﬂpffactiyated carbon and zeolite, preferably wherein
the carbon is coated with the zeolite. |

5. The composit

.. ||!|I||J|||||]|||J|“|LI|H!I| I This is fhe teplacermént sh’detl

oaee 1 OCT 1996



a2

6. The compdsition and article of Claims 1 or 2 wherein the
fibrous absorbeﬁi material is selected from the group consisting
of cotton fluff," ee1]ulose pulp, chemithermomechanical pulp,
citric acid cross ]1nked cellulose pulp, synthetic fibers, and
mixtures thereof. .

7. The compdsjtiqh and article of Claims 1 or 2 wherein the
absorbent geltihgfﬁaterjal is selected from the group consisting
of: B

(a) hydrd]xzed polyacrylate gelling material;

(b) hydr@}§2ed'polyacrylate grafted starch gelling material;

(c) hydrelyged polyacrylonitrile grafted starch;

(d) malefc*ahhydride isobutylene copolymers; and

(e) m1xtures ‘thereof;

wherein preferab]y the absorbent gelling material is (a), (b), and
mixtures thereof.

8. The article. of'Claim 2 comprising:
(a) a flexxble, fluid-receiving front face;
{b) a f1u1d reta1n1ng absorbent core beneath the front face
compr1s1ng fluid-absorbing material;
(c) a baeksheet beneath the core; and
(d) optidhalﬂy; a retaining means for keeping the article in
a position to perform its absorbency function;
wherein preferab]y ‘the moisture- activated encapsulated perfume is
located in the central area of (a), (b), and mixtures thereof, and

wherein the artlcle has less than about 1% non-encapsulated
surface perfume.

9. The arttcle of Claim 8 where1n the article additionally

comprises” a mé ;for immobilizing. the moisture-activated
encapsulated perfume
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ABSTRACT

ABSORBENT ARTICLESFOR _ODOR'CONTROL WITH POSITIVE SCENT SIGNAL

The present inVeri;t__i'_(;'_rii’_comprises compositions and articles such as catamenials, diapers,
pantiliners, adult mcontmencegarments, and underarm shields which minimize odor caused by
body fluids and which provxde a pleasant scent ‘signal' to indicate that thie odor is being removed.
The scent provided by c§go§lextﬁn/perfume inclusion complexes and/or matrix perfume

microcapsules, assures the wearer that the product is working
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