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TECHNICAk FIELD 
.. ·. The present invention relates. to an improvement in absorbent ... .... :10 articles such as catamenials, di:•P•rs, and adult incontinence 
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g~rments, with a means for·malodor .control 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 
~gents herein are designed to combat a broad spectrum of odorif­
erOU$ materials, including sour "a1J1nonh-type" odors. The scent 
signal materials release a fleeting perfume in use, e.g, in the 
presence of body fluids. 

BACKGROUND OFTijE,.INVENJION 
A wide variety of fluid absorb~nt 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 gen·erally comprise fluid-perm8,able topsheet material, fluid a~sorbent core, and fluid-impermeabl;e.;:backsheet ~aterial. Various ~hape$·, sizes and tnicknesses of sue~ articles have been explored 
i:n an attempt to make their use mor~! ¢,omfortable and conven;ent. 

Qdor control in sanitary :~ products has been under 
tnv,estigation for many years. Many '.b~dy fluids have an unpleasant . . 

.:; ·., 
CJ4or, ::or develop such odors when,· ln contact with air and/ or 
b~¢teria for prolonged periQds. 

Various odor-controlling agent~.':ha~e been disclosed in the 
l i.t·er~ture. For example, :u.s. Pat'~ \;No. 4,525,410, Hagiwara et 
al., i.~sued June 25? 1985, ·;teaches :.:z~ol'.~te particles (doped with 
bactertcidal cations) assertedly st~bly :held in a fibrous web by 
i ncorpqrat i ng soine portion '.of me 1~'.~bl1{ fibers · fo the web. and 
al>plying heat .. These comp~sitions .(.can be used as the "outside 
cover fayer" int e o g • t ti general san ;ta:ry goods o R 

:. .. -... -·-·-·-----··-···--· ····--· .. -··-. -·-·· -·-····--·---· ·-· --·· .. -
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U.S. Pa:t.. No. 2,690,415, F. A. Shuler, issued Sept. 28, 1954, 
teaches particles of odor-absorb;ng materials uniformly affixed at 
the interstices ·of a permeable web by adhesive to provide an odor 
absorbent medium for, e.g., catam~nials. Particulate carbon, 

5 silica gel and activa.ted 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 al"~ specifically noted in Union 

10 Carbide brochure (A.· J. Gi.offre 19.88). 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 us~d as an odor-contro111og agent, generally, and ·in 
sanitary products, in particular. 

15 Zeolitic materials are generally quite safe, and while they 
do effectively control many odors ·associated w;th body fluids, 
unfortunately, they do not provide optimal control for ammonia 
odo~ and similar odQrs, presumably assoc;ated with short-chafo 
amines and/or urea. This, is particularly true of the so-called 

zo "high ratio" (SiOz:AlOz) odor-controlling zeolites. Certain 
"intermediate ratio" (SiOz:Al02) zeol ites 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 

25 signal" is a. positive perfume odor .~hi ch signals the removal of 
odor during us~ of th~ product. T~is scent signal is normally 
·difficult to provide because odor abs'orbents can react with and/or 
deplete the perfume i'n the article prior to use, and the absorb­
ents themse 1 ves can become inactive. ; 

30 A consum~r's abil;ty to notice their own body odor, both good 
and 'bad, decr~ases after prolonged exposure to the odor, making it 
difficult. for'. them to evaluate t~~ efficacy of odor removal 

~ .· . 

products. In· other words, consuliers:'.become habituated to constant 
odors. Therefore, the positive odorJs preferably fleetfog and is 

.35 delivered in . "bursts" during use. to avoid habituation to the 

iililliOr 
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positi\ie· stgnal. < The "scent signal:" signifies the removal of odor 

,. ~~ -,_ .. . ... : .. ·:·. 

so the/c_ons~~r can feel. greater se_lf-confidence • .. . ··-·, 

SUMMARY OF THE INVENTION Ac¢on;tingly,)the present invention provides an improvement to s · the arf'.:~y t~~orp~rati~g od.or-ab~or~ing agents for malodor control and mo-;'~~ute:•activated encapsulated·~· perfumes for an in-use "burst of fragrance~ 'or. ·\•scent signal t • into absorbent compositions and art 1c1 ;~· --Of -,~ariuf ~cture. 
Th'.,_ref(J~e'. the present inven.iion rel ates to compositions 

;.···· ,· . 
. ' '.-10 which minimize: the odor that can b~ caused by bodily fluids and which Pt~vtcl~:::_a s:cent signal indicating that the odor is being removed·, :tompri·s11\g: 

15 

20 

25 

30 

I.· an effe¢tive amount of moisture-activated encapsulated 
. : . 

perfumer 
··.·: 

II ... an effective amou.nt of odor-controlling agent selected .. fr()m · the_.group consisti~g of: 
.:_--.A. . zeol,i te; 
• ·B. activated carbon; 
·c. ·kie;'.elguhr; 
·o. watel--so 1 ub le anti bacteria 1 compound; and ~£. tnixtures thereof; and · 

III."')•n e"ff~ct~ve amount of flui-~ absorbing material. The: pres·¢nt invention also relates to consumer articles of manufact~fe conta i n'i ng the above COlilPOS it ions, such as di ape rs, 
.. ~ . . .. . . . . 

catameni~ts, J1antiHners, adult incontinence garments, and underarm .'.~hields, ~hich decrease odors associated with bodily fluids s~:c~· ~;"'blood, urine, and th~ like, and which provide a pleasant <~~ent '.signal. Moisture-act)vated encapsulated perfume includes .any ~n~apsulated perfume sy~tem which will release the perfume ~~-n .:·w~tted by water. Preferably, moisture-activated perfu~ iij'~,lud~~-·: .. cyclodextrin/perfume.: inclusion complexes, poly· saccharid.~)}_111ai"r.i.X perfume microcapsulest and mixtures thereof. The odor ~o~t~~lfing .agent and the moi •. ~ture-activated encapsulated perfume can{ be. present in the fluidjretaining absorbent core or 35 th_e fluid1f.,c.e_iyi:~g front face (topshe~t) of these articles. 
:\' 

11iiiiif 
.... ··. 
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Cyclodextrin/perfume incl us ion: t;omplexes are very stable in 
the dry state. Even the very volatil~ perfume molecules are bound 
in the cavity e>f the cyclodextrin mQlecules and do not provide 
perceptible o,~or. Upon .. wetting by an aqueous fluid such as a body 

s fluid, the perfume is released to provide a burst o.f fragrance. A 
greater varitity ·of perfumes can be ._sed to accommodate a variety 
of consumer preferences. 

In polysaccharide matrix perfume microcapsules, the perfume 
is dispersed e1s minute droplets in~ e.g., a starch/dextrin solid 

10 cellular matrix. Moisture swells and softens the polysaccharide 

15 

. . 
matrix to release the encapsulated perfume. 

Preferably, cyclodextrin/perfume inclusion complel(es and the 
polysaccharide matrb perfume microcapsules contain volatile 
perfume. 

D~TAILED DES~RIPTION.OF THE INVENTION 
The compositions and methods for odor control and pleasant 

scent signal in the manner of tMs invention involve the use of 
odor-controlling agents, and moisture-acthiated encapsulated 
perfumes, as described more fully hereinafter. 

20 The articles which employ said compositions of odor-control-
ling, agents and moi.sture-act ivated encapsulated perfumes can be 
prepared using constituents that are well-known in current com­
mercial practice, and reference. is. :made to the general sanitary 
products patent literature and trad.e, c:atalogues for such items. 

25 Such items typically comprise a mois;ture absorbent "core" (e.g., 
pad) 1nterpo$~d '~etween a •topsheet• :•od a "backsheet. • Likewise, 
11ethods and :'•ppar~tus for assembH~~ disposable diapers, cata-

. . \.. : . :·· 

menials, and Jhe :like are known in the art. . . :. ~ 

While the constituents used in ithe assembly of catamenials, :- ; . ~ . :. \ . 

30 disposable diapers, and the like, :~re well-known, the following 

35 

may be mentioned by way of example. \ .. :The present invention relates 
to the novel combination of odor-:c~'ritroll ing agents and matrix., . . . ~ ~ . . 

perfume micre>capsules _ 1~to the ma~~i,x. of these articles, rather 
than. in the constituents• 9f the artjt:ies, per se. 

1iri11ii1ifl~r 
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· · I. ·Moisture-Act; vated Encapsulated Perfume 

The eomposit:ions and articles:<of this invention contain an 
effective -~fuoµnt of ·various ·m_q.isture-activated encapsulated 
perfume P•,rot,'ic~es, as an essentl•l ingredient. Such materials 
include, for. ~xample, cyclodextriftj'.perfume inclusion complexes, 
polysacchart4e. cellular matrix P~-~fume microcapsules, and the 
.like. Encaps~lation of perfume mi~;i~izes interaction with, and/or 

. , ... · . ;..·. 

depletion ~Y;::odor-absor.~ing materJal~: before use of the product. 
Perfume is r~leased when the mat~ri•1s are wetted, to prov1de a 
pleasant od~f signal in use. E$pecia11y preferred are cyclo­
dextrin incltision complexes of vol~;ne perfumes, with a particle 
size of less than about 12 microns. 

I. A. . P~rfunie 
·: "(•;"' 

The perfumes and compositions ·of. this invention are the· 
conventional :<:lnes known in the art. Selection of any perfume 
component, or( amount of perfume, is based · on f unct i ona 1 and . 
aesthetic consJderattons. Preferred ,perfume components useful in 
the present in,vention are the highly volatile, and the moderately 

. .. 

volatile perfllJne ingredients, more preferably the highly volatile,· 
20 1 ow boiling ·p.er'fumes • 

. . . 
The hig~l:~ volatile, low boiling, perfume ingredients typic-

ally have boiting points of about :~$.()•t or lower. These highly 
v~latile perf:9mes are. fleeting and :•_re quickly lost as they are 
released. Ma.n.Y of the more moder•:~e1Y volatile perfume ingre-

25 dients are al~o. quickly lost. Th~.<:mc)derately volatile perfume 
_ingredients are.: th.ose havi-ng boil ing<pofnts of from about 2so·c to 

about 3oo·c. ,·~~!'IY of the. perfume i~.9~edients as discussed here­
inafter, alorig:·wh:h their odor charad.ers, and their physical and 
chemical pro~~~t,i~:s, such as boiling'.);:~~int and molecular weight, 
are given in '!Perfume and Flavor Ch.lcals (Aroma Chemicals)," 
Steffen Arctandf!r~. published by thi}\~~thor, 1969, incorporated 

30 

. ···.··· .. 

herein by refer::ence. ;-·."'.-

Examples. ·o.f the highly volatile.~{.i.~w boiling, pe.rfume ingre-
. . . ; : . . . .. ·~ . '.; ., 

dients are: ane:~ho:Je, benzaldehyde,'., :_betjtyl acetate, benzyl alco-
35 hol, benzyl fq.naate, iso~bornyl aceiate, camphene, cis-citral 

(neral}, citrcii'IE!lla1, citroncllol, 'J;tronel lyl. acetate, para-
.,__.:;··.· 

---- --·-- -······-·--·-·---­···--- ·········-

1UiiUilf 



~ 
·.· . 

.... 
WO 94122500 PCI'/US94/02857 

- 6 ""' 

cymene, decanal, dihydrolinalool, dihydromyrcenol, dimethyl phenyl 
carbinol, eucalyptol, g~rantal; geraniol, geranyl acetate, geranyl 
nitrile, cis-3-hexe~y1 acetate, hydr:oxycitronellal' ·d-limonene, 
linalool, 11naloo1 oxide, linalyl .. acetate, linalyl propionate, 

5 methyl anthranilate, alpha~111ethyl tonone, methyl nonyl acetalde­
hyde, methyl phenyl carbt11yl acetate, laevo-menthyl acetate, 
menthone, iso-menthone, myrcene, .· niyrcenyl acetate, myrcenol, 
nerol, neryl acetate, nonyl acetate, phenyl ethyl alcohol, alpha­
pinene, beta-pinene, ganma-terpi~ene: alpha-terpineol, beta-ter-

10 pineol, terpinyl acetate, and vertenex (para-tertiary-butyl 
cyc1ohexyl acetate). Some natural oils also contain large per­
centages of highly volatile· perfum~ ingredients. For example, 
lavandin contains as major components: Hnalool; linalyl acetate; 
geraniol; and citronellol. lemon o·il and orange terpenes both 

15 contain about 95% of d-limonene. 
Examples of moderately volatile perfume ingredients are: amyl 

cinnamic aldehyde, iso-amyl saHcylate, . beta-caryophyllene, 
· cedrene, cinnamic alcohol, coumarin, dimethyl benzyl carbinyl 

acetate, ethyl vanill in, · ·eugenol, iso-eugenol, flor acetate, 
20 hel iotropine, 3-ci s-hexenyl sal icyl ate, hexyl sal icyl ate, 1 i Hal 

(para-tertiarybutyl-alpha-methyl hy~rocinnamic aldehyde), ganma­
methyl ionone, nerolidol, patchouli alcohol, phenyl hexanol, beta­
sel inene, trichloromethyl phenyl . carbinyl acetate, triethyl 
citrate, van111 in, and veratraldehyde .. · Cedarwood terpenes are 

25 composed mainly of alpha-cedrene, bet~-cedrene, and other C15H24 

sesquiterpenes. 
I. B~ Cyclodextrin 

As used herein, the term •cycldde~trin" includes any of the 
.: ·.; .. 

known cyclodextrins such as unsubstit.~ted cyclodextrins containing 
30 from six to twelve glucose units, especially, alpha-, beta-, and 

ganma-cyclodextrins, and/or their ·d~rivatives, and/or mixt~res 
thereof. The alpha-cyclode~trin cori.~ists of 6, the beta-cyclo­
dextrin 7, and the ganma-cyclpdextrinl;S, glucose units arranged in 
a donut-~haped ring ... Th~. ·s~ecffic ·.~ci~pling and conformation of 

35 t~e glucose units ghe the cyclodextrins a rigid, conical 
molecular structure with a hollow interior of a specific volume . 

.. ·-·-- -·--------···-· ------ ------. 

ii1ii1ii1Mr 
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The "1 ininQ.• of the internal cavity is formed by hydrogen atoms 
and ·glyco~:~<fi:c bridging oxyg~n atoms, therefore this surface ;s 
fairly hy~~9p~dbic. Th~se cavitie·s can be filled with all or a 
portion of:'_an _organic mc>lecule. with suitable size to fom an 

5 *incl usio~ ._;c°"p.lex." Alpha-, beta-, and ganma-cyclodextrins can 
be obtain .. ~.. ,f:rom, . among others,· Amari can Ma.i ze-Products Company 
(Amaizo), :Han*ilond, Indiana. 

Cyclodt!x.trin derivatives are disclosed in U.S. Pat. Nos: 
3, 426, 011, · J>a:rmerter et a 1. , issued f eb. 4, 1969; 3, 453, 257, 

10 3,453,~58, ~,,,S3,259, and 3,453,260, all in the names of Pamerter 
et al., •l'ld; ·all also issued July 1, 1969; 3,459,731, Gramera et 
al., issued·/lyg. 5, 1969; 3,553,191, Pannerter et al., issued Jan . . :.·· .. 

5, 1971; .3_;5~5;887, Pannerter et .al., issued Feb. 23, 1971; 
4,535,152, S:Zejtl i et al., issued Aug. 13, 1985; 4,616,008, Hirai 

15 et al., isS,t1ed Oct. 7, 1986; 4,638,058, Brandt et al., issued 
Jan. 20, 19~7;: · 4,746, 734, Tsuchiyama et al., issued May· 24, 1988; 
and 4,678,~98,: Ogino et al., issued Jul. 7, 1987, all of said 
patents beJng: · incorporated herein by reference. Examples of 
cyclodextrin A~rivatives suitable for use herein are methyl-beta-

20 cyclodextri.n~,. ~ydroxyethyl-beta-cyclodextrin, and hydroxypropyl-
·, . . 

beta-cyclode?<tr-in of different degrees .of substitution (D.S.), 
available fr()11CAmaizo; Wacker Chemicals (USA), Inc.; and Aldrich 
Chemical C(JRip~ny. Water-soluble derivatives are also highly .. ; ·'"'. .. : .. ~ :·· 

desirable •. · 
25 The ind.iV:idual cyclodextrins :can also be linked together, 

e.g., using-.{~~j.t"i:fJJncttonal agents: t9 form ol igomers, polymers, 
etc. Exampl,~jf(,f such materials are(•vailable comercially from 
Amaizo and :~~~~' Aldrich Chemical Co~pany .(beta-cyclodextrin/epi­
ch lorohydri" Xc~J?-~ l_ymers) . 

30 The pre:f.~rred cyclodextrin is beta-cyclodextrin. It is also 
desirable tO.: .. '.is~: mi·xtures of cyclod~xtrins. Preferably at_ least a 
major portioW:·6i/t~e cyclodextrins ar~·· alpha-, beta- and/or gamma­
cyc1odextt·1n:~ .. ;Y9~·r:e preferably al~~a-· · a"d beta•cyclodextrins. "............. . ·. . ' ., .. 
Some cyclode~tr..t,~ 'mixtures are cometc,~ia11y avflil able from, e.g .• 

35 Ensuiko Sugu·,P~!fining Company, Yokohama, Japan. 

·-·- ··-······--- --·---··-- --·-·--- ········-··-····-·---·----
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I. C. Fomation of Cyclodextrin/Perfume Inclusion Comolexes 
.. · . . . :., ...... 

The perfume/cyclodextrb incl1tsion complexes of this inven-
tion are fom~d in any of the ways ;~nown in· the. art. Typically, 
the complexes are fomed either by, ~ringing the perfume and the 

5 cyclodextrin together in a suitable solvent, e.g., water, or, 

preferably, by kneading/slurrying t~e ingredients together in the 
presence of a: sui~able, preferably. ';minimal t amaunt of solvent~ 
preferably water. The kneading/slurrying method is particularly 
desirable. because. it produces sm~ller 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 fomation ca:n be found in Atwood, J·.L., 
J.E.D. Davies & D.D. HacNichol, (Ed.): Inclusion Compounds. Vol. 
ill., Academfo Press (1984), especialJy Chapter ll, Atwood, J.L~--

15 and J.E.D. Davies (Ed.): Proceedings· of the Second International 
Svmoosfom of Cyclodextrins Tokyo, J,apan, (July, 1984), and J. 
SzeJtli, Cyclodextrin Technology, Kluwer Academic Publishers 
(1988), said publications incorporated herein by reference. 

In general, perfume/cyclodextrin complexes have a molar ratio 
20 of perfume compound to eye l odextri n .·of about 1: 1. However, the 

molar ratio can be either higher or lower, depending on the size 
of the perfume compound and the i4f:'ntity of the cycl°odextrin 

co1Dpoun<J. Th~ molar ratio can be determined by forming a satu­
rated solution of, the cyclodextrin and adding the perfume to fom 

25 the complex •.. In general the complex will precipitate readily. If 
not, the compl~x can usually be pre~~:pftated by the addition of 
electrolyte, c'hange of pH, cooling, e~,~- The complex can then. be 
analyzed to determine the ratio of perfu~ to cyclodextrin. 

As stated hereinbefore, the actuif complexes are detem;ned 
30 by the si~e of the .cavity in the cyclo~extrin and the size of the 

perfume molecule. Desirable comple>ees_; ~an be formed using mix­
tures of cyclodextrins since perfu~s .. ~re nomally mixtures of 
materials that vary widely in size. Ii .. is usually .desirable that 
at least a majority of the materi•H: ~e alpha-, beta-, and/or 

:·.:i.:_. . 

35 gamma-cyclodextrin: more preferably: 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". · 

Cont;11u,ous .complexation operation us.~ally involves the use of 
5 supersatur~ted . solutions, kneading/slurrying method, and/or 

temperature manipulation, e.g., heating and then either cooling, . . 

freeze-dryi:ng, etc. The complexes are dried to a dry_ powder ·to 

make the desired composition. I:f) general, the fewest possible 
. . 

process st~ps_ are preferred to avoid loss of perfume. 
. ·.·., 

10 I. D. Complei '.Particle Size 
Complel(es 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 •bout 5 microns, improve the release, especially the 
15 speed of reJease of the perfume when the complexes are wetted. 

The particle size is typically between about 0~001 and 10 

microns, preferably between about o.os and 5 microns. It is 
highly desirable that ·at least an effective. amount of the perfume 
be in comple,xes having the said particle sizes. It is desirable 

20 that at lea:S't 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 smal 1 particles of the invention are conveniently 
25 prepared b,y,·,~ne~~ing; methods and/~f'. grinding techniques. Cyclo­

dextrin complexes with large parti'c]e sizes can be pulverized to 

obtain the desi:red smaller particle~: of less than about 12 microns ·. . . . .. . ,. ~ :·· . 

by using, _e;~., a fluid energy mJ]'.i. Examples of fluid energy 

mills are ·"'-"e Trost Air IJnpact Puly_erizers, sold by Garlock Inc., 
. . . : . . 

30 Plastomer Products, Newtown, Pennsylvania; the Micronizer fluid 
energy mil 1 s, -so 1 d by Sturtevant, Irle. , Boston, Massachusetts; and 

-the Spiral Jet :Mill sold by Alpine-Divi:sion, MicroPul Corporation 
. . ' ... ., . 

(Hosokawa Mtt,ron International, Int:•), Sunmit, New Jersey. 
As used herein, the particle\:- size refers to the largest 

35 dime~sion of 'tbe particl~ and to the ultimate (or primary) par­
ticles. The: size of these primary particles can be directly 

----- · ----- - ·---~--· ·- --·-- ---
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determined with optical or scanning electron microscopes. The 
slides must be carefully 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, 1 ight 
scattering, etc. A conveoient instrument that can be used to 
determine the particle size distribution of the dry compl~x 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 
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 refer~nce. 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 acconmodate 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/perfu!lle complex be .applied to the article. Effective 
amounts are typically in the range of from about 0.005 g to about 
10 g, preferab_ly from about 0.01 g to about 3 g, more preferaply 

30 from about 0.02 g to about 1 g per article. 
I. E. Matrix Perfume Microcaosules 

Water-soluble cellular matrix perfume microcapsules are solid 
particles containing perfume stably held in the cells. The 
water-soluble matrix materia.1 comprfses mainly polysaccharide and 

35 polyhydroxy compounds. The polysaccharides are preferably higher 
polysaccharides of the non-sweet, colloidally-soluble types, such 

·- -· -- - -----·. --· - ---·····----······---·-

. This Sheet Has Been Replaced 
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as natural gums, e.g., gum arabic~ _-starch derivatives, dextrinized 
and hydrolyzed starches, and the: like. The polyhydroxy compounds 
are preferably alcohols, plant-typ~- sugars,' lactones, monoethers, 
and acetals. The cellular matri~ microcaP,sules useful in the 

5 p~esent invention are prepared by, e.g., (1) forming an aqueous 
phase of the polysaccharide and polyhydroxy compound in proper 
proportions, with added emulsifier 1f necessary or desirable; (2) 
emulsifying the perfumes in the a(lueous phase; and {3) removing 
moisture_ while the mass is plastic or flowable, e.g., by spray 

10 dry_ing 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-CAP8 fro111 Polak's Frutal Works, Inc., 
Middletown, New York; and as Optilok System8 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 mit.rocapsules be. applied to the 
article. Effective amounts are typt.cally in the range ·of from 
about 0.001 g to about 5 g, prefer~~.ly from about 0.005 g to about 
1 g, more preferably from abou~· '.:0.01 g to about 0. 5 g, per 
article. 

30 II. Odor-Contro 111 ng Material 
The compositions and art-icle~::of this invention contain an 

effective, 1.e.' odor-controlling:,.:' amount of various odor-con­
trolling materials. Such materi~l$ 'include, for example, zeo­
lite~, activated carbon, kieselguh"t',' and water-soluble antibac-

35 terial compounds, such as cet~f' 'pyridinium chloride, z;nc 
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chloride, c~pper salts, copper ions, chlorhexidine, quaternary 
. a•onium c~mpQ.unds, chelating agents, parabens, chitin, pH buf­
fered mate.r.i:•l:s_, and the like. E~~ecially preferred is· zeolite 
material h·a~(jog "intemediate• .sflicate/aluminate ratios (vide 

.s infra). Sucb.·. ~aterials typically are pre~~nt at a level .of from 
about 0.01.:g .. :to about 15 g, more P~eferably from about 0.1 g to· 
about 10.0 ;~{ .. in fluid absorbent ~~ticles of the type disclosed 
herein to pto.v-1de odor control benefits. Some partially neu­
tralized hYd~ogel-foming absorbeo~ gelling materials, such as 

10 polyacrylat~·.;·g'lHng material and acrylate grafted starch ge11 ing 
material (vi~~:infra), are also useful in the present invention to 
control cert~in amonia-type odors .. These materials are discussed 
in II I. Fl ui(L Absorbent ~ateria 1 because they also function as 
fluid absorb~nt materials. 

15 Surprisl_n~1y, the moisture-activated encapsulated perfume (I) 

does not int~rfere with the efficacy of the. odor controlling 
material (U). 

JL A. Zeol ite Odor-Controlling Agent 

is charactert.Z~d_ as "intemediate";i;~!ilicate/aluminate zeal ites. 
The "intermedi,~ie" zeolites art! cba·ratterized by Si02/Al02 molar 

ratio~ of l~~~(;,:than ,aJ>p~t · 10 .. •. :i.Y1>,1;~a~ly, the molar ratio _of 
35 Si02/Al02 w~lJ -r~nge from about 2: to .about 10. The intermediate 

zeolites haYe,,;\h'J·ee advantages over "high" zeolites, disclosed in 

-~ 
• ' 

... · __ :::__...:;.'.::. ... -·.:. __ -~--·-- ··-··--··· ·-·-·· - -----·-·----- -· . 
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U.S. Pat. Nos. 4,795,482 and 4,826,497, wMch are incorporated 

herein by reference. First, the. intermediate zeol ites have a 

higher capacity for amine-type odors wb;ch is important for 

controlling urine and menses odors. Second, the intermediate 

5 zeolites have a larger surface area (about 700-800 m2/g) than high 

zeoli.tes (about 400 m2/g).. Therefore, less intermediate zeolite 

is needed to absorb a given amount of odor on a weight to weight 

basis. Third, intermediate zeolites are more moisture tolerant 

and retain more odor-absorbing cap~city in the presence of water. 

10 A wide variety of int~rmediate zeolites suitable for use 

herein are comercially available as VALFOR CP301-68, VALFOR 

300-63, VALFOR CP300-35 and VALFOR CP300-56, from PQ Corporation, 

and the CBVlOO 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 Hordenites, 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. 

Whfle some naturally-occurring zeolites meet the objecthes of 

20 this invention, the synthetic zeoljtes of the ty~es available in 

comerc~ are generally more preferred. 

Even though intermediate zeoHtes are preferred, high zeo-

1 ites can be optionally employed in the practice of this invention 

in. combination with the intermediate ratio zeolites. High zeo-
25 Htes include, for example, the well-known "molecular -sieve• 

~ ··.~. 

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

1-10 micron particle ~ize range) an~ the zeolite materials mar­

keted under the trade name ABSCENTS. by the un;on Carbide Corpo­

ration and UOP. ABSCENTS are typically ·available as a white 

30 powder in the 3-5 micron particle si'.ze range (See: ABSCENTS, A New 

Approach for Odor Control by A. J. Gioffre, copyright 1988 by the 

Union Carbide Corporation). Such materials are preferred over the 

"intermediate• zeolites for control of odors associated with 

sulfur compounds, e.g., thiols, mer~aptans. 
35 Various other modified zeolite-'type materials which can be 

used .in the present invention, su¢h as the manganese-aluminum-
··----··-~ ·--- ···- - -------· ---·---·--····-
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phosphorus-sn icon-oxide molecular: sieves and other zeol ite 
odor-controlHng compositicms _ 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. 
5 II. 8. Carbon Odor-Cont roll i nq Agent 

. . . ' . . . . . . 

The carbon material employed ~erein is the material well 
known in comercial pr~cticeas an adsorbent for organic molecule~ 
and/or for air purifi:Cation purpo~es. Carbon suitable for use 
herein is available from a variety of comercial sources under 

10 trade names such as CALGON Type •cPG•, Type •pee•, Type "SGL 11
, 

Typ~ •tAL", and Type "OL. 11 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) havi"ng 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 comerce can 
be used in the practice of this invention. 

lf the zeolites herein are optionally used in conjunction 
with the acthated carbon, it. is preferred (for aesthet·ics rea-

20 sons) to coat the carbon with the zeolite using a binder. 
II. C. Other Odor-Controlling Agents 

Other odor-cont ro 11 i ng agents inc 1 ude k i ese 1 guhr, and 
water-soluble antibacterial compounds, such as cetyl pyridinium 
ch 1 or~ de, zinc ch 1 ori de_, copper sa 1 ts, copper ions, ch l orhex ;·dine, 

·25 quaternary anwncmium compounds, chelating agents, parabens, chitin, 
; > ::· .; 

pH buffered materials, and the 1 i ke •. · 
III.: Flu.id Absorbent Material 

. . ;;_ ... 

Fluid absorbent m~terial can b8' any material wMch is gen­
erally compressible, .cdnformab1e, n~n~irritating to the wearer's 

30 skin, and which is capable Qf absorb(ng and retaining fluids. 
The fluid absorben~, material carr ,~e constructed from any of a 

variety of materials : comqnly use4:, in disposable absorbent 

articles. These materials are de$cHbed in U.S. Pat. Nos.: 
: _;< <r 

3,905,863, Ayers, issued .Sept. 16, 1$7:~; 3,974,025, Ayers, issued 
35 Aug. 10, 1976; 4,l~l,609, Trokhan, i$'~~ed Mar. 4, 1980; 4,440,597, 

Wells et al., issued Apr. 3, 1984; 4,529,480, Trokhan, issued 

·.iiiiriUT 
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July 16, 19~5; and 4,637,859, Tro~ban, issued Jan. 20, 1987, all 
of said p~~·ents incorporated hert!,ln by reference. Examples of 
suitable -'.~l,~~rbent ma~erials incltid.e creped cellulose wadding, 
cotton fluff, and citric acid cross-linked cellulose pulp dis­
closed in':·./u.s. Pat. Nos.: 5,1.9.0,563, issued Mar. 2, 1993, . . 

5, 183, 707 ,) :j,ssued F ab. 2, 1993; and 5 ,"13?, 537, issued Aug. 11, 
1992, all -:-.1-ssued to Herron et al.;_ -synthetic fibers disclosed in 
U.S. Pat. ~'N~~,- 4,578,-414, S:awyer, is*ued· Mar. 25, 1986; absorbent 
foams, -abs~~~n~ sponges, superabsorJ>ent composites, superabsorb-

10 ent foam, ~6ct $.uper absorbent pol~rs. A preferred fluid absor­
bent material ·is cominuted and airla1d wood pulp fibers comonly : . · .. ~ . . . 

referred t.Q as. absorbent fluff. An absorbent fluff having a 
density of}re)m ·about 0.05 g to about 0.175 g per cm3 is generally ·.; :. 

. 

acceptable. 
15 · More preferred fluid absorbent materjal s are the absorbent 

ge 1 ling mate.ri a 1 s. As is we 11 known in the art, fluid absorbent 
gelling mat;r.ials (some.times refe.rred to as "AGM" or "s_uper­
sorbers") •ar• broadly used in fluid absorbent articles. In 
general, s~c~ ·AGM's have been used orily for their fluid-absorbing 

20 properties.:. . Such materials form hydroge ls . on contact with water 
(e.g., wf~t(::·urtne, blood, and the like). One highly preferred 
type •of hy~r()geJ-foming, absorbent gelling material is based on 
the hydrol,Y~, :,polyacids, especially· .neutralized polyacryl ic acid. 
Hydro.gel-fch¥·;ng ,'_polymeric m~terial ~-:of this type are those which, 

25 upon contac,:( wit_h fluids .(i.e., Hquids) such as water or body 
fluids, 1m~rn~ s'.~ch fluids and thet~by fom hydrogels. In this 
manner, fl#{cf. :~i scharged into th~ · · fluid absorbent structures 
herein can 'b~-Cacquired and held. Tti~·se preferred fluid .absorbent 
gelling mat~~i:aJ~ will generally ~~~pri~e substantially water­
insoluble,. :>;~fightly cross .. linked, k-~rtially neutralized, hydro-

30 
.·; . . . . ·.;,: .. 

gel-foming::p~Jyliier materials: prepared from polymerizable, unsatu­
rated, ac1,d~¢~1l~'1·:ining monqmers. In)~uch materials, the polymeric 
component :·f:pfnae~'.: f~om u_ns-turated, '-:·~cid-containing monomers may 
comprise thtti~niire gelling :agent -~f may be grafted onto other 

35 types of ~~l~J.t moieties ~uch a$~)' starch or cellulose. Th~ 
hydrolyzed .:p~'ija~ryl ic acid graftei starch materials are of this • '· .• :.--:=·; .. . ~ . .: ·.· 

.,. 
·>.':- . 

. ·,: .· 



·•· 

WO 94122500 PCT/US94/0l857 

- 16 ·~· 

1 atter typ~\, :Jhus the preferred fjj1td . absorbent ge 11 i ng materials 
include .h.Yd~C)lyzed PC>lyacrylonitr1:l~ _grafted starch, hydrolyzed 

·.:,-·::: . : ··.,-.; ."!'-" 

polyacryla1;e::grafted starch, polya¢·rylates, maleic anhydride-1so­
butylene :~·o(iolymers and combinati~il{ thereof. Especially pre­

s ferred n~'.iCI' absorbent gell i.ng --'.~~~rials are the hydrolyzed 
polyacrylatek and hydrolyzed polyacryiate grafted starch. 

Whate~~t the nature of the ~~l~r components of the pre­
ferred nu.id:; absorbent gelHng 'matf!rlals, such materials will in 
general be:::~iightly cross-1 inked. Cross-linking serves to render 

10. these pre·f~f~ed hydrogel~forming ab;~r~ent materials substantially 
water-ins~l

0

~ble, and cross-linking al;s·o in part determines the gel 
vo 1 ume and ::~~tractab 1 e po_lymer ch:•ricteri.st i cs of the hydroge 1 s . .··. . ~ . 

formed therefrom. Suitable c:ross-llnking agents are well known in 
t'he art an~r;·~nclude, for example: {l) compounds having at least 

15 two polyme~\.iable double bonds; c2r tQmpounds having at least one 
p_olymeriza~l~~ double bond and at least one .functional group 
reacthe wt¥i1· the acid-containing m,9n.e>mer material; (3) compounds 
having ·at l~_ast two functfanal groups react;ve with the acid-con-
taining mojjo~~r material; and (4) p~J,yvalent metal compounds which 

20 can form ii'.on1c cross- linkages. :cross-linking agents of the 
foregoing tgpes are described in gre~ter detail in U.S. Pat. No. 

. . ,·: .. ~· ·: . ·. . '· : .. . 

4,076,663, J-iasuda et al., issued F~b>2s, 1978. Preferred cross-'·.·:-:-.--.·. .·· .. 

1 inking ag~~~$ are the di- or poly~sters of unsaturated mono- or 
polycarboxyli:c acids with polyol s, th:e bisacrylamides and the di-

25 or trially1</ahaines. EspecialJy prefe;·r~d cross-linking agents are 
N,N'-methjf~ri~bisacryla~ide, trimei:l1S;l~l propane triacrylate and 
triallyl a~

1

1r1e. The cross-1 inking :;;~:g~nt will generally comprise 
from about.:\;o.po1 !llole · p~rcent • to·_,· ~.boqt 5 mole percent of the 

. preferred ·•~t~ri a 1 s. More preferably-~ the cross-1 inking agent 
30 will comprl's~;'.'from about 0.01 ·mole. ~~f~ent to about 3 mole percent 

of the abscirb~nt gelling materia1s J:~~thherein. 

absor::t :~~f::;·~ter~:~~h~~ll ~~~~t~ i~":; ..:=•\-:•:~ 
partially :~~~tral ized form. For pur'.J)o~:es described herein, such 

35 materials a:l'"~>considered partiafly ri¢uttaltzed when at least about 
25 mole pe~¢'~~t, preferably .at lea$j'.·'.~t.>out !>O mole percent, and 

.: :"} :_.-·,. 

---··. ~ ····--·-·-·--·---·· .•. ·----··-·····---- -------...:~:..:..::-'::· ···:: .. 
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more preferably at least about 75 mole percent, of monomers used 
to form th~ polymer are ac;d gro~p~·conta;ning monomers. which have 
been neutralized with a salt-fo~ing _ cation. Suitable salt­
forming c~tions include alkali ::inetal, amonium, substituted 

S ammonium and amines. This perc~~tage of the total monomers 
utilized wftich are neutralized a·ci(i group-containing monomers is 
referred t6 as the •degree of neu~~~Hzation. • 'f,Ypically, com~~-­
cial fluid ab_sorbent gelling materi•ls have a degree of neutraH­
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 ab~qrbent articles; this capacity 
can be quantified by referencing t_he "gel volume"· of said fluid 
absorbent ge1Hng materia1s. Gel VC)lume can be defined in terms-

15 of the amo.unt of synthetic urin~ absorbed by any given fluid 
. -· 

absorbent gelling. agent· buffer and is specified as grams of 
synthetic urine per gram of gelling agent. 

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

be determin.ed by foming a suspen·si-on of about 0.}-0.2 parts of· 
20 dried fluid absorbent geH ing mater1cal to be tested with about 20 

parts of synthetic urine. This suspension is maintained at 
ambient temperature under gentle stirring for about 1 hour so that 
swe11ing eqtiH ibrium is attained .... ··. The gel volume (grams of 

25 

30 

synthetic urine per gram of fluid . ~bsorbent ge 11 i ng ~ateri al ) is 
then calcula~ed· from the weight fri¢~ion of the gelling agent in 
the suspen$ton and the ratio of thE!? liquid volume excluded from 
the formed bydroge 1 to the total . v6J;ume of the suspension. The 
preferred ftu:id absorbent gelling mai~rials useful in this inven­
tion will have a gel volume of fro~'.;._-about 20 to 70 grams, more 
preferab 1 y fro11 about 30 to 60 · gr~.s~(_;of synthetic urine per gram 

~ .' .. :·. 

of absorbent-:_gelHng materhl. :< 

Another. f~ature of the most _h~i~~l:Y preferred fluid absorbent 
gelling m~terfals relates to . thel'.:fivel_ of extractable polymer 

. . . . 

material pr~seJ1t in said materhl~\.y;;Extractable polymer levels 
35 can be determciJ1ed by: (1) contacti:rag<~ ~ample of preferred fluid . :· ~ . : ·... . 

absorbent gelljng material with a synthetic urine solution for a 
. . ." ~ ... 
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substantial ;pe.#fod. of time (e.g., at least 16 hours) to. reach ex­
tl"actio.n equ)fjl>r-l\lm; (2) filtering the formed hydrogel from the 
supernatanf\i14ui~.i and (3) determinirl9. the polymer content of the 
filtrate. ·Th~\:,_~~~ticular procedure ~:~ed to determine extractable 
polymer. c.otii~~:fi..:~f the preferred fluid absorbent gelling agent 
buffers her~;~·/;_•is' set forth ;n U.S. ,.Pat. No. 4,654t039, Brandt, 

... , ..... _,- . 

Goldman· and_ Ing}Jo, issued Mar. 31, 19.~7 t Reissue No. 32,649. The 
fluid absor~~nt\·i~~lling materials wh.ich are especially useful in 
the fluid ··~bs~~·b~~t articles herein are those which have an 

. . -·~·'!"> . . . 

equilibrium.· .. ·ext~•ctables· content in synthetic urine of no more 
than about i:?%.~o·~~~f:erably no more than about IOI by weight. of the 

fluid abs·orbe.~tO:~~i°H ng materi a 1. 
The fluid<~~bs.orbent gelHng materials hereiri~efore described 

are ~ypically,/li~-~~ in the form of discrete particles. Such fluid 
absorbent ge·i.Ji#9·:'!'aterials can be of any desi_red s~ape, e.g., 
spherical or .. jsf!l'ilji-spherical t cubic, rod-1 ike polyhedral' etc. 
Shapes havir\g·.·~'.'.·;f~fge greatest dimension/smallest dimension ~atio, 
1 ike needle~\·hcf: 'iiakes, are also contemplated for use herein. 
Agglomerates". ·~f''.,41uid absorbent gelling material particles may 

·.,···'··. 

a 1 so be used •. :< .·· · 
. ;.··:·· -· 

The size··:·cif·. the fluid absorbent gelling material particles 
.·: .. ·.···.; .. 

may vary ov~f.i:~:I.;~·~·de ra·nge. For reas,ons of industrial hygiene, 
average partitieLsizes smaller than. about 30 microns are less 
desirable. ·:~~~~icl:~s having a small~st dimension larger than 
about 2 nn m~y:iaJ$,():j:ause a feeling of grittiness. in the absorbent 
article, whi~h :I~:\:~ndesirable from a ·consumer aesthetics stand­
point. Furt~~~~~:j'.;; rate of :fluid ab$~rPtion can be affected by 
particle siz.:,:; :-{.~rger particles have Very much reduced rates of 

·,·. . . . . ,·. '. 

absorption.· tlui,d:absorbent gelling materhl particles preferably 
have a parti.tl~··:jj"i:~, of from about 30.·'~icrons to about 2 lllll for 
substantia11y_)~1i'}:6£ the particles.· •. , ~Particle Size" as used 

herein means·:;·i~e'/~-~'Hihted aver;age of th~\ smallest dimension of the 

individual ~~~~if:t;~~-~ . . ;. ·. 
The a~#rlt: ·~f'..(l'uidiab$c)rbent gell!fo.9 ;material particles used 

i-n fluid ab~~-rt>~fit\\C:ore~ wiH depend;: :upon _the degree of fluid 
. :· :···::/::'·:.:. : ... <.J·:: 

~ :: ·: 

-:.:;,'::: .:;.:·:., 
·>'"·_:·: 
, .. ,_:::·~ 
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absorbent capacity desired, and will generally comprise from about 
2% to about SOI by weight of the fluid absorbent core, more 
typically from about 5% to about 20I by weight of the fluid 
absorbent core. 

s When fluid· absorbent gelling. material particles are to be 
used in the cores of the fluid .. absorbent articles here i.n, 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 hydroph11 ic 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 IOI or less. 

Another example combining 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. Hos: 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 Art i c 1 es;• and WO 93/01781, Johnson et a 1 . , pub 1 ished 
Feb. 4, 1993, "Curving Shaped Absorbent Articles,.• all of said 

25 patents incorporated herein by reference. As indicated in these 
references, glue is applied to an· air-laid, latex-bonded tissue 
and absorbent gelling material .h, a~ded 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 mat.erial par-. 

ticles can be of importance in det,ermining the fluid absorbent 
properties of the cores and of tb·e. :fluid absorbent articles in 

which such cores are employed. Th~ ·4ensity of such fluid absor­
bent cores herein will preferably :be. in the range· of from about 

35 o.o& to about o.3 g/cm3,. and more. P.~eferably within the range of 
from about 0.09 to about 0.22 g/cml •. Typically the basis weight 

. --- -···· -·-------· .. ------·--·· . ----- ··- ·----- -· -·---·--
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of the fluid absorbent cores herein can range from· about 0.02 to 
0.12 g/cm2. 

Density values for cores of this type can be calculated from 
bas.is weight and caliper. Caliper is measured under a confining 

s 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 ~an 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. Front-Face Material CTopsheet Material) 

The finished articles herein will typically be provided with· 
15 a fluid-receiving facing material. The front-face c•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 . 

20 absorbent element, and to isolate the wearer's skin from the 
fluids in the absorbent element. 

The tops beet can · be porous · paper made from natura 1 or syn­
tbet i c fibers or mi ~tures thereof, non-woven fabric made from 
natural or synthetic fibers or mixtures thereof, apertured plastic 

zs film, porous foam, or the like. 
A preferred · topsheet is spun · b.onded non-woven polyester 

fabric made from fibers of from abe>u~ 2.2 to about 2.5 denier, 
having a basis we:ight of about 17; :9 per square meter (m2). 
Another preferred topsheet material has a basis weight of 22 g 

30 per m2 and comprises about 651 by we1g~t staple length, 1:5 denier 
polyester fibers (such as Kode1 type ~ll polyester fibers as $Old 

. i • 

by Tennessee Eastman Corporation, Kingsport, Tennessee); about 15% 
crimped_, staple length 1.5 denier r'ayon fibers; and about 20% 

'.". ~ ' 

acrylic copolymer binder (such as Ce~~nese CPE 8335 as sold by 
35 Celanese Corporation, Charlotte, North Carolina). "Staple length" 

refers to fibers having a length of at' least about 15 m. 

liifiOt 
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Still •raother preferred topsheet is constructed from poly­
propylene n~ers which have been c•rcied and thermally bonded in a 
spaced-ap~r~:·pattern. Fibers. about 3.8 cm long and of from about 
1.5 to abou~: 3.0 denier are suita~le •... A· preferred topsheet of 

5 this type has a basis weight of a.bpµt 24 g per m2. 
Suitabl~ topsheets can arso,· .be constructed from apertured 

plastic f;ilms such ·as those described in U.S. Pat. Nos.: 
4,342,314,. ·Ra~el and Thom~s_o·n, issued Aug. 3,. 1982; 4,341,217, 

-Ferguson ar1cf.·l•ndrigan, iS.$.Ued July 27, 1982; 4,324,246, Mullane . . ., . . . . ' 

10 and· Smith, ;:~sued April 13, 1$82; and 3,929,135, Thompson, issued 
Dec. 30, 1975, all of ·these patents being incorporated herein by 
reference. 

For exa~ple, according ·to the process of U.S. Pat. No. 
4, 324, 246, st1pra, a samp 1 e of thermop 1 ast i c material such as 

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

20 forming scre~m. The forming screen is preferably an apertured 
wire mesh screen having the desired aperture size, pattern and 
_configuration~. A vacuum is used to draw the heated film against 
the forming .'~creen, thereby forming the film into the desired 
pattern and :having the desired hole sizes. WMle the vacuum is 

25 still being a.~plied to the film, a jet of hot air is passed over 
the film. · The :hot air jet perfc:>r•tes the film in a pattern 
corresponding .io :;the pattern and size. of apertures in the forming 
screen. 

Fluid-pe~~J>le sheets prepar~d ~in the manner of U.S. Pat . 
. ·.' :. . . 

. 30 No. 4.324,246,. s.upra, are conventenily referred to as "formed 
. . . 

films." The caliper ·of such films :is important since, if the 
caliper is too, great, liquid may accumulate· in the. apertures and 
not readily .Pass therethr~ugh. for the manufacture of fluid 
abso".'bent articles such :as .diapers,- .catamenials, incontinence 

35 articles, ~nd the like, the sheets. ~ypically have a caHper of 
less than abou( c;,~075 cm, or preferably l~ss than about 0.064 cm. 

··iiiii1ijf 
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Another formed-film sheet material useful herein is the 
resilient, 3-dimensional web exhib~ting a fiber-1 i ke appearance 
and tactile impres5ion, comprisi~g a fluid-impervious plastic 
material, with said web having a m~ltipl icity of apertures, the 

5 apertures being defined by a multiplicity of intersecting fiber­
like elements, all· as dhclosed in U,.S. Pat. No. 4,342;314, supra. 
The Radel and Thompson sheet mate,rials 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 herein 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 may be prepared from various hydrophobic polymers, 
as mentioned hereinabove; typi~ally, 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 capillary sheets. In use, the 

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 structure, such as a frustrµm of· a pyramid or the like 
~ith a triangular, square, or polygonal base, is witMn the term 

. , . 

"tapered capillary";. circular tapered capil°laries, however, are 
used ;n thh descri·ption for con~enience. It is also to be 
understood that_.the tapered capillar,.ies can be asymmetric (i.e., 

30 the angle of taper on one side can; be different from that on · 
another side) and that the angle of taper can change continuously 

(i.e., be curved) over the distance: from base to apex. In the 
latter case, the angle of taper i~ «defined as the angle of the 
tange~t to the side of .the capillary:at its point of minimum apex 

35 opening dimension. 
sheets according to 
io· to. about 60·. 

The· angle of taper suitable for use in top­
the practice of this invent ion is from about 

- ·----· -·----------------
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is defined as the 

ts in the form of a :,ffu~tr~m "of "a''; ~~~ical surface, the base and 

apex opening dimensi~~~:.'.:•W~~: ,+~·~pecfively, the base diameter and 

base opening 

preferably from about ti;Q~'s :i~ :ab~ut 0.020 inch {0.013 to 0.051 
: ·:"" ._,.,,,._.·. · .. : ·::-::::: ... 

centimeter). 
The tapered capflf~ty··base ·di:·ameter is selected to satisfy 

two criteria. The fi.r~t: C>'f. ~th~s:~:-.i~ the subjective feel of the 
. .. . ... ; : . _., . :~ · .. : . . 

surface of the topshe:ef.'Whie:b· .cQfltact.s: the skin of the user. It 

has been dhcovered ·,:t;h:~\<~p~lie't~§l~nt! ·can . be made to exhibit 
-:· . <' . ~ . . . ·.. . : . . :··.··~··· ·.·· .· .• · 

pleasing, clothlike, riq~~·~aXY:·~~,r.1~4te·s w~en the base diameter is 

. :',,"-·· .. ·····.: ·. 

bridge across· at least;'.one'j:apillary.(:;(.T:h}~ criterion is satisfied 

by the above dimensio~~:··f:();fdisposabl~~·::~tlpers and sanitary items. 

The height of '.the·.: .'ti~ered ·. cap{tl.~ry' . is defined ~s the 

di stance betw~en the o6t~ri.o~t': :~urface .:_~if\·i.tie :topsheet ( i . e. , that 

:;r~~:· ::.~:·:: ~~~~~:~m:ti~JN:~~:*t,~:;::1 
::.::: :::: 

apex diameter, base dfamet~r<··'.·a~d angle>qf:i- taper which have been 

selected as hereinbeftire: dest~ibed. : :Th.,.(h~lght of the tapered · 

::~:~:7 i:ha~:. p~:ltihf t~~{r4~~:r ;~:1::a-:1:~nd:;c~.:~ 
struction of the top¥~~~~'..:f6:/'larg.:measure determine suitable 

.. ·.·· ... · ... ::~. :-···>.:.;;'.: .. :> 
.. : .. ·_·J:.~· ·.· ... 

: . ·· ... -~· ~..?-. . . 

. :.···><··. 
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ranges for the height. When· the ~opsheet is low density poly­
ethylene of from 0.001 to 0.002 inc~ (0.003 to o.oos cm) thickness 
and apex cii ~ter •nd base di amet~~r are in the preferred range, 
and angle ,oi taper ~ is in its cri·l,1.cal .r.ange, the height of the 

5 tapered c•pjJlary can be from about· 0.003 to about 0.159 inch 
(0.008 to c{.~.04 centimeter). 

A st~t~ of rel a the dryness on the surf ace of the top sheet 

implies that most of the 1 iquid which contacts the topsheet is 
. ·. · .. ' 

transferred,::,thr-ough it to the fluid absorbent element. This in 
10 turn impli~s; that each isolated droplet of. fluid in contact wUh 

the topsheet must be in contact .with the base diameter of a 
tapered capillary. This state of affairs can best be achieved if 
the land ar~a ·(the area of the topsheet that exists between the 

.. . 

bases of the: tapered capillaries) is maintained at a minimum. The 

15 minimum 1imU1ng. value is the ca~e where conical tapered capil­
laries or p1ramidal 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 periphery of the base of adjacent 
capillarie~):. The preferred arra~gement of minimum land area 

20 tends to in$1.1re that an individual droplet will contact at least 
one tapered. :¢apillary. A prefer:r~d arrangement in disposable 

diapers is.~~t!re the tapered capill•ri'es as hereinbefore described 
are in order~d arrangement with :from about 30 to about 1500 

tapered cap.illaries per square inch of topsheet (5 to 231 per 

25 square cent)~ter). 
U.S. P,.ilt~ No. 4,629,643, Curro··,, and Linman, issued Dec. 16, '\~;· 

1986, disc}ps•~ .. a microapertured ·~OJymeric film with improved . ··· 
tactile imP.r~$.·s19n, which .can also, .b~ t,ised in the practice of this 

:.:·: 

invention. <;: ·• 
30 A high,_y-preferred ·fluid-perme'ab_le formed-film sheet material 

which can :b,e. employed in the flri.c~ice of this invention is 

disclosed 111)J._S! Pat. No. 4,463,04~~ .Ahr et al., issued July 31, 

1984, and ref~rence can be made to.tih'.at patent to further assi.st 

visu~lizati,!~.;'- .. of.·:~h.e Ahr .et. :al. ~~f~~t~res. 
35 In general ·terms, the sheet.s<-: provided by u.s. Pat. No . 

. 4,463,045, $.U.Pr~; are designed not :only to provide a desirable 
--- - - ----- - ------ -···---·-----------········-----
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cloth-like tactne. impression, but also to substantially eliminate 
surface glpss. Thus, sheets mad~ of plastic do not have an· 
undesirably shiny, "plasticky" appe~rance. · 

"One-way• sheets · whose back . faces are treated with hydro­
s philic latex are described in ~.$. Pat. No. 4,735,843, Noda, 

issued April 5, 1988, ~nd these can:also be employed herein. 
. . . 

In addition to the ~ophistlc;~ted apertured materials men-
tioned hereinabove, the practice qf; the present invention may also 
be undertaken with hydrophobic sheet' materials having simple holes 

10 punched therethrough. 
' 

It will be understQod from the foregoing that the aforesaid, 

pref erred, "sheet" or "film" materi a 1 s used ;n the practice of 
this inv~ntion 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 polymeric materials) wMch provide 
a clean-appearing, stain-resistant or "non-staining" surface, in 
use. 

20 Other topsheet materials whic~ can be used herein include, 
for example, various nonabsorbent .fibrous or filamentous network 
sheets which are aqueous-fluid-permeable by. virtue of a multi­
P 1 i city of ho 1 es or channels pass ~pg. therethrough. Such sheet 
materials can be prepared by metho~s· well-described in the patent 

25 Hterature. For example, according; to the process of U.S. Pat. 
.. . . ; 

No. 4,636,419, Madsen et a1., issµe~ Jan. 13~ 1987, sheets com-
prising a network of ribboned filaments of two dissimilar chemical 

.. 

types, and with two dissimilar melting or softening points, are 
contacted and cooled to allow the formation of a network sheet 

30 characterized by said different ·l.ransverse and longitudinal 
} ": 

polymer materials. Such sheets can·.be used in the practice of 
this invention. 

Another sheet material useful herein is the formaminous net 
comprising a reticular· network of J>~'.lymeric filaments, said net 

35 comprising two arrays 9f filament$' ·oriented at a displacement 
angle of about 20-90 degrees. Refer,nce can be made to European 

.. .,,. 
-··-'----··--···--·--·--· --··-----·-----·-···----- --·--···-- -----

.Jiiii~if ·.-:-· . 
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Patent Applicat.ion 0215417, filed Sept. 6, 1986, Sneyd et al., to 
' .. 

further assist visualization of thi,.s sheet. The aforesaid sheet 
materials can be prepared using hydrophobic plastics .such as 
polyethylene, poly_propylene, PVC, and the 1i ke, 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/cm2 - 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 ;s dictaied 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 bac~ing 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 produc.ts. 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 

m, preferably from about 0.012 to about 0.051 11111. 

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

25 The size of the backsheet is dictated by the. exact product 
design selected and the size of the: intended wearer; it can be 
readily ascertained by those skille~·- ~n the art . 

.... . : 

. VI. Optional Retafoing·Means 

The fluid absorbent structur~$ '. herein can optionally, but 
30· preferably, be provided with means; 'to hold them in place on or 

. . ' 

near the user's body to a 11 ow t~e ::;structures to perform their 
intended function. For example, di'apers and incontinence garments 
can be provid~d with well-knowrl ::.C:omercially-available · tape 
fasteners. Sanitary na·pkins can ;~~··provided with glue stripes 

. . '· i ~ 

35 facfog outward on their backsheet hli[well-known fashion. Var,ous 
pins, clips and fasteners of well-known types can optionally be 

-·-··----· ····---··· --- ..... ---------·· ------· -- ------ --·· 
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employed. The retaining means al5:o provide an. addit;onal benefit 

in that th~y can contain the body;'fluids in a more enclosed space. 

As a consequence, the malodor is~ .also contained and more readily 

absorbed.n<t~:removed by the odor ¢~ntro11ing agents; 
· .. VII. lncorporaUgn of .Encapsulated Perfume 

into Absqrbent A~tis;les 
Small .Particle size cyclo44!~'trin/perfume complexes can be 

applied to '\he fluid absorbent art.icles by uniformly sprinkling, 

mixing, or distributing the CYC~Qdextrin/perfume complex powder 

10 onto the fli.l.:i:d absorbent material$. 

Howev•r,; · it ;s conmonly known that when in use, the body 
. ' - . 

fluid ·is. ~ot. normally distributed to the whole fluid absorbent 

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

article. 'A~tually, modern disposable diapers are designed with a 

15 concentrati()g of the fluid absorbent materials at different loca­

tions depen~tng on the sex of the >wearers. Similarly, it ;s not 

necessary to apply the cyclodextrin/perfume. complex powder to the 

ent;re fluid··absorbent article. Preferably, cyclodextrin/perfume 

comp 1 ex po~4er is app 1i ed to are.a$ most 11 ke ly to be wetted by 

20 body fluid~ to avoid waste in the areas which do not normally 

recehe the body fluids. 
FurthE!i'fnore, when distributed as a dry powder, the cyclo-

·.· 

dextrin/pe.rf.ume complex particles •may shift away from the pre-

ferred loca~;ions, and move to the areas where they have less 

25 chance to .;be solubilized by the ,body· fluids, and become less 
effective. ·:fhe shifting happens: l,~oth during the manufact~ring 

~: .. ··; .. 

processes, ,,e.,,9., folding, and p~~_kaging of the articles, and 

during lat.~t:: steps, e.g., tran$~ortation, and unfolding and 

refolding J:frthe fluid absorbent ar~icle in use. Therefore, it is 
.. . . . . 

30 preferred JQ ·prov; de a means to i~obil ize the cyclodextrin/per-
-.~ ,!· -

fume complex powder on the pref:~rred locations in the fluid 

absorbent articles. 
· .. -; 

Imobilizat~on can be accomp,i'i'~hed by a variety of methods, 

i.e., hot-melf adhes1ves, t~erjnQp].stic binder fibers, thermo-

35 plastic binder'pa~ticle~, or other'i~~thods known to those skilled 

in the art •. · 
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A pr~fe~~~t{:~et~od is .tQ use a water-soluble binder to attach 
the cyci~~~t?f iij/~ertume .· .. c~~P 1 ex ·powder to the fl u id absorbent 
core and/~~?1;i;p~~~~ts·~·" Th~<;water-sol.uble binders are preferably 

have an a~~~~~~.S.~dlecuJar t~~lght (MW). of from about 600 to about 
10 20,000 (~ .. {i''.f~~fu': abc>ut ·:· i3:"· to about 450). More preferred PEG material~;·: •fi'._'. pd:J~•t.hyl,e"e : .. ·~lycol s, poly( ethylene glycol) methyl 

ethers, o~.":·'~i:l<it~~~~ therebf:;Y:w;th MW of from about 1,000 to about 
9, 000 ( n ftri~'.: i.6C.~t 2.0,· <i~- . ab6ut 200) , . more preferab 1 y from about 
1,400 to .abtiut'L~}s~o ·c~ fr~~~ about 30 to about 100). The weight 

15 ratio of .ttl~;L~:Y¢'1~dext·r1:n/p~~fume complex to the PEG material is .· . . . .. . ··. . . . •. . . . . :~ ··'". . ' 

fr~m abouf,.'~:{1.'':toLaboiJt 1: 5·, preferably from about 2: 1 to about . ' .. ·: . . .. : .. .. :~···: ' .. 
1 :3. .• ' . 

<<: ... 

A prefeifecf;'process of attaching cyclodextrin/perfume complex 
powder tri~~J'~~~:,'.:<;~dmixing s·(,1 id small-particle-sized cycl odex-

20 trin/perf.~~~·:,(::tQ~·~l.~i· · p.~~~r:· wt th a molten hydrophil 1c PEG 
material. ;ft.'~:::~often mi~ture: can be sprayed directly to the dry 
fluid absQr~~rii·).~it~rials ·or. 'topsheets, then letting the droplets 
solidi'fy o.n',;)~~:i~;;;f~~~erials o~ nonwoven topsheets. Another pre-

25 . ;:~::~~~~~~ 1~F:~~n~::::i~:::::::~::~:x:;t~~: 
30 
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from about 10 microns to about l,OPO microns, more preferably from .... 
about 20 microns to about 600 mi c_r~ns. 

Another preferred method is to apply the cyclodextrin/perfume 
complex slurry to the fluid abs·C)tbent mater·ial and/or nonwoven 

5 topsheet. Upon drying, the sman:. particles of the cyclodextrin 

COIJlplex adhere to the absorbent ll!~tet:"ial and are i111110bil ized on 
s.aid material. This can· be done, .e.g~, by spraying the cyc1o­
.dextrin/perfume complex slurry onto the already formed and dry 
absorbent fiber web. 

10 It is also preferred to incorporate a water-soluble polymer, 
such as PEG, polyvinyl alcohols, polyacrylic acids, and polyv.inyl­

pyrro 1 i done into the aqueous eye 1 odextri n/perfume comp 1 ex 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 th~ following examples is as follows: 

25 

30 

35 

Volatile Perfume Composition 
Component }f!.sl 

Alpha Pinene 5.o 
tedarwood Terpenes 
Dihydro Myrcenol 
Eugenol 
Lavandin 
lemon Oil CP 
Orange Terpe~es 
Phenyl Ethyl Alcohol 

Total 

20.0 
10.0 
5.0 

15.0 
10.0 

15.0 
20.0 

100.0 

·Following are non-1 imiting e*amples of moisture-activated 

encapsulated perfumes (cycl~dex~ri~/perfume inclusion complexes . . . . 

and matrix perfume microcapsules) t~•t can be incorporated in the 
· articles of this invent ion. 

1iifliOr· 
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Comolex I 

· A mobile slurry is prepared by.mixing about 1 kg of beta­

cyclodextrin and about 1,000 ml of water 1n a stainless steel 

mixing bowl of a KitchenAid mixer us.1ng a plastic coated heavy-

5 duty mixing blade. Mixing is conti~ued while about 175 g of the 

pe".'fume is slowly added. The' l{quid-like slurry imediately 
starts to tMcken and becomes a· creamy· paste. Stirring is 

continued for about 30 min~t.es. , The paste is now dough-like in 
appearance. About 500 ml of water is added to the paste and 

10 blended well. Stirring is then resu.n,led 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 prod~<;:es abou~ 1100 g of granular 
15 sol id which is ground to a fine power. The complex retains some 

free perfume and still has a residual perfume odor. 
Comolex 2 

The last traces of water in Complex 1 are removed by freeze 
~ . ·.· . 

drying, after which Complex 1 los~s about 1% of. its weight. 
20 Examination of the complex particle~. ,by scanning electron micro-. 

scopy shows that practically all of the. ultimate (primary) par­

ticles of the complex have particle sizes less than about 5 
" 

microns. The resulting solid is w•shed with diethyl ether to 
remove the residual uncomplexed perfume. The last traces of ether . '· . 

25 are removed in vacuo to give Complex, .2 as a white powder which is 
odorless when dry but produces the f~agrance of the perfume when 
added to water. ?>.: 

Slurry 1 

A mobile slurry is prepared by·;m.ixing about. 600 g of beta-

30 cyclodextrin and 600 ml of water in :a stainless steel mixing bowl 

of a Kitchen Aid• mixer using a pla~~-ic coated heavy duty mixing 
.,, ...... :. 

blade. Mixing is continued while a~out 105 g of the perfume is 

slowly added. The 1.iq~id-11ke si~'rry immediately starts to 

thicken and becomes a creamy .. paste:j;'::' Stirring is continued for 
.. • < : : :·:··· 

· 35 about 30 minutes. About 1,200 ml of:water is slowly added to the 
sl.urry with stirring. The stirring p~ntinues for about an addi-
tional 30 minutes to give a liquid Slurry 1. · ·--- -·--··---------·- .. - ·--·--····------ ·· 
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Slurry 2 

A mobi 1 e slurry is prepared stmi1 arly to that of Slurry 1, 
except that the additional 1,200 !111 of water contains about 20 g 
of dissolva:d po·lyethylene glycol with molecular weight of about 

5 . 3,400. 
Compl ex partj cl es 1 

Sol id · :cyclodextrin/perfume CQniplex/polyethylene glycol par­
ticles are r>f'epared as follows. One part of Complex 1 is mixed 
thoroughly with :about l part of molten polyethylene glycol with an 

10 average MW .of about 3,400, at about 10•. The composition solidi­
fies upon cooling, and is cryogenically ground with dry ice. The 
resulting ·s41lid cyclodextrin/perfume complex/polyethylene glycol 
particles are. sorted to get particle size of less than about 500 
microns. 

IS Complex Particles 2 
. · .. 

Solid cyclodextrin/perfume complex/polyethylene glycol par-
ticles are :pr.epared as follows. One part of Complex 1 is mixed 
thoroughly with •bout 3 parts of molten polyethylene glycol w;th 
an average MW- of about 1,450, at about so•. The molten compo-

20 sit ion is a~omized in a spray drying· tower to obtain sol id par­
ticles. Solid particles solidify on the wall of the tower and are 
removed for particle size classification. Particles 1 arger than 

about 500 mi !=rons are ground further to reduce the part i c 1 e size 
by cryogentc .grinding with dry ice. 

25 Matrix Perfume.Microcapsules _ 
Water~a~~jv~ied matrix perfume, microcapsules can be applied 

to the fluicl;;_:~ps~rbent articles. by :t.l~iformly sprinkling, mixing, 
or distributtf.g ·.the microcapsules :'.onto the fluid absorbent 

. . . 

materials. lt is preferred to ha.ve the perfume microcapsules 
30 applied to a·r~a:s most likely :to be we~ted by body fluids. 

An example.of waier-activated m~trix perfume microcapsules is· 
an IN-CAP ~icrocapsule sample (her~{~after called "Microcapsule 
I") obtainab1,: from Polak's Frutal ~~fks, Inc., having about 5°' 
perfume loadh_ig· -a(1d particle size ra~g,:of from about 3 microns to 

35 about 100 ~itro~s. Major c~mponerits': ·~f ·the perfume are highly 
·volatile co~1>C>n.ents, such as citral and d-limonene. 

·----·--··- -····-· - - --- ---- -- --- - ~--------

· 1iUiii1ir 
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All p.,rcentages, ratios, and parts herein, in the Specifi­
cation, E)C~~l.es, and Claims, are QY:.weight and are approximations 

unless oth''.r:wise stated. . . 
The f91:1owing are non-1 imiti~g examples of the instant 

5 composUiotis:, articles, and methods. ·. 

10 

15 

20 

25 

' ·~ 

EXAMPLE•! . . 

. A colftl>psition of matter suitable for use as 
pad in di;~~ers, sanitary napkins,, and the like, 

substanti;llJ.Y. homogeneous blend of the following. 
·:·:~·-:-:: . . 

Inaredhnt 

South·efn .Softwood Kraft Cellulose Fibers 

Val fo.~ CPJ00-56 Intermediate Zeol ite 
Compl•x'2 

EXAMPLE·2 

an absorbent . 

comprises a 

Wt.I 
79 

20 
1 

A comp(jsition of matter suitable for use as an absorbent pad 
in diapers~-· sanitary napkins, and the like~·· is prepared as 

f o 11 ows. :A~ou~ 2 parts of Slurry l is sprayed on about 20 parts 
of Kraft ce,J]ulose fibers, and let :<l~Y· About 5 parts of Valfor4 
CPJ00-35 i's.blended in to form the structure. 

EXAMPLE.3 
A comppsition of matter suitable for use as an absorbent 

pad in di'ap,rs, sanitary napkins, .and the _like, is prepared as 
follows. O~~ part of Complex Particles 1 is dry mixed with about 
20 parts o.f)-:'Kraft cellulose fibers and about 4 parts of zeoHte 

(CBV400). '-:·f~e resulting mixture ;~;:placed in an so•c oven for 
about 5 ml_!~~tes. to attach said C9~plex Particles l onto said 
fibers • 

. ·-;-':· 

. A ligb~~eight. p·antiliner suitabl~ for use between menstrual 
30 periods, an~;wMch ~an be disposed d_{, in a toi1et (i.e., •flush­

able") coniPt~ses a pad of Example l, \tsurface area about, 117 cm2; 

with about i·:9 Southern Softwood Kr~ft Cellulose Fibers air felt; 
_, . ····.:·. 

about l g z.~_C)lite; and about 40 mg ~y~lodextrin/perfume complex), 

said pad · befng: interposed between t'.he topsheet of U.S. Pat. No. 
35 4,463,045, ~~pra, and a fibrous, nonw~~en, flushable backsheet. 

----- ·-·- -----------··--~··· -·---- -- ··- .} . .:.i~:..i...._ ____ _ 

This Sheet.Has· Been Re{llaced 

· . f:lll~·lllDl\ll11D~ . ; 
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EXAMP~-~ ·5 

A catamenial produ~t in the; f;9.~ of a sanitary napkin having 
two flaps 'extending outward from ;<ft$ absorbent core is prepared 
using the pad of Example 2 {surfa~~ ;a,rea .. ~bout 117 cm2; about 8.5 

S g Southern Softwood Kraft. Cellulos• Fibers air felt; about 2.13 g 
zeol ite, and about 0.24 g. cycl~~x~r-~n/perfume complex), per the 

10 

. ..·.,· 

design of U.S. Pat. No. 4,687 ,478L Van Tillburg, issued Aug. 18, 

1987. The nonglossy sheet of U.S. Pat. No. 4,463,045, ·supra, 1s 

used as the topsheet. 

EXAMPL~ 6 
A disposable baby diaper using the odor-control ·pad of 

. . 

Example I is prepared as follows. the dimensions listed are for a 
dhper intended for use with a child in the 6-10 ·kilogram size 
range. These dimensions can be modified proportionately for 

15 different size children, or for adult incontinence briefs, accord­
ing to standard practice • 

. 1. Backsheet: about 0.025-0 •. 070 mm polyethylene; width at 
top and bottom about 33 cm; notched inwardly on both sides to a 
width-at-center of about 28.5 cm; length about 50.2 cm. 

20 2. Topsheet: tapered capillary polyethylene topsheet, per 
U.S. Patent 3, 929, 135, described fr~rei nabove; 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, at;.<>ut 8.4 mm thick, calendered; 
width at top and .bottom about 28,S.1:\'.¢•; notched tnwardly at: .~~th 
sides to a width-at-center of abou~'\}p.2 cm; length· about 44.S···~m; 

. ·., :·.•""". 

about 3.2 g of zeoli~e powde·r an'.d!~!;~bout 0.8 g of Complex Par-
::.::' 

ticle l dispersed in said core. :.: 
30 4. Elastic leg bands: four .irl1diVidual rubber strips (2 per 

side); width about 4. 77 mm; length )--~()ut 370 mm; thickness about 

0.178 • (all the for~going di·~~~\i)1~ns being in the relaxed 
' . ~ ':: .. : {. 

state). · ;:n:-
. The diaper of Example ,6 is ~~J~~~ed in standard fashion by 

35 positioning the core-plu·~-odor ~orit:t~l::· material and scent signal 

co·vered with the topsheet on the batk~h~et and gluing. 
:··.~;: 

.· 
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The e 1 ast i c bands "outer," 

and the curved edge of th~:J¢6~~~·'<1'he ·inner bands are glued down 

:~:i:::::~::~ 1~nt;-~~~~ta~.:~~~ ::: g~~s :: 
sheet/backsheet assembly :i·~'.i:·ff~x:i'bi:~: the glued-down bands con­
tract to elasticize the si:de~:'of'.·t~:;·::diaper. 
. ,, '-' .-EXAMPtf" 1 . 

The preparation of a .-tta'1rl s·a11ttary napkin is as follows. 
A comercially avan·~M·';··::f~i;tdld wet-laid tissue containing 

approximately 5 g of ab~'~tS~ni. :-J~fiing material particles per 
square foot (which yields'_:'~~b·ij~:;, Q·~~~:,·g, absorbent gell fog material 
per san;tary napkin pad) i~·;:~·~~4:.(~'-'J~~~pare the core. The trifold 

.•.: ... ·.··._ ... ,. _, .. _.··. ''·· . 

tissue laminate is spray~d'.'wJ~~~:._. ';ffne mist of water ~nd opened to 
;·· .. ·.·.-··: .. :.··, .· ,._. 

expose the absorbent gell:i.~g:···.n~~~ri~l. About 1.0 g of Valfor 
CP300-56 is sprinkled ont8h£1l•:;,,A(;~'.-D1he two sides of the tissue 

are folded back to their ·'.,_.~?\'~'j'~~;·\.~d$Jtion, thereby seai ing the 

:;:~n~=~~~~ b;::;;;r~t~~~~~:~;~~~:::::· fl:;:. st:u~~~: 
g of Complex Particles 2'Z:H-;·:,~'J>t1rikle~ :Onto the dry core, w;th 

higher concentration at tn~S~;~~i~~L:a~g~. of :the core surface. An:, 

:::;~ ~::• l1 sp:~:.: :: •::~~)r~~~l~7.t 1: : t 0:h:h:E~0:. th: 
cyclodextrin/perfume complei:~:;;:;~}e£t.at;::upori . 'cooling the complex 

.·.·· ,._. .. , .. ,··; ... ·· ... :::.:· .. ·.:-=.:.:,:.,- .... ' '.·· .. · 

particles are bound to (i~obilited > orb:'.:':th~ -c~re, surface and the 
. . ..... ::.·.·:,;.: ·.x ·:, . ·=··'' ,, 

ti s sue. . ;:>'J:.:'fr; (. , :_; -?' _ ') <''.> ·, 
35 An absorbent core prep~~~~ ,an :~.the).fore:going manner (about 20 

cm x 7 cm) is .placed on t~ij'.. of_'..;•:':;$'Ji'~htly· larger piece of poly­

ethylene backsheet, w;th th''~:i.~c~J.::~{ :tissue exposed on top. A 
. : .... ~ . . . ·.···;-··· 

.. - : . ::_.'.' 

. . . ~- .· 
·. ' ...... . 
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formed-film· topsheet of the type disclosed in .U.S. Pat. No. 

4,463,04~· Js co•ted even.ly on itsL~nderside with about 0.03 ·g of a 
latex adhe·$)ve: and excess a~hesi~~-. ls wiped off. The topsheet is 
ro 11 ed wtt~· i · ~91 ass rqd° to ensur~ .. gpqd contact and proper app 1 i -

5 cation of' ~~Clhesi.ve. T_he topshe~t> is then placed on top of the 
above-prep.'-red core assembly. To·. ensure good core bonding, the 
topsheet i·~-''°Wf!,ighted with a piece,:'gf plexiglas. 

The as:se111J:>ly. is .sealed tQgether to provide the overall 

product: i~ksheet/ti ss~e/cyc 1 od~x¥~t11 comp 1 ex/absorbent core with 
· .. ,. . .. ·· . 

10 odor-contrq~:l'.lng compo_nf!nts/backsh·eet. Optionally, adhesive can 

be applied:_:e>I)· the outsiqe of the backsheet of the pad for affixing. 

the art i cl~- :to· underg~rments. The topsheet ·of the product is 
sprayed w~Jh :;ab9ut 0.03 .g of Pego_sperse• nonionic surfactant (PEG 

. ... . .. 

200) to hydf'ophiltze tht! fluid-rec~Jving surface of the topsheet. 
. . . 

15 While ~he foregoing fllustrat~s the preparation of a sanitary 

napkin in ;t:he manner of thh _fovention, an entirely sim.ilar 

operation c·a~ ~e employed to prep~re a pantil i'ner (generally of 

the dimen,~'.Qns approxicnately 14. ·cm x 5 cm) with appropriate 

modificaUons of the am_ounts. of the ingredients, as noted here-
20 inabove. 

25 

EXAMPLE 8 

A com~osition of matter suit¥61e for use as an absorbent p~d 
comprises_ a)h9111~geneous blend of the following: 

. · _. ·. lngred;@nt _ .-· 

Sout:h~tn;'Soft~od Kraft Cellulose Fibers 
Valfot4'iCP300.;.:s6 Ze:olite 'T.; 

~ 1::::-··. 
Mi crot~~~µ1'.e 1: 

,_._., .. 
EXAMPLE·9 

Wt.% 

79.5 
20.0 
0.5 

A pantil~iner is· p.repared si,miTarly to that of Example 4·, 

30 except that;,~;.pad of Exaltiple 8 is ~~l!d.· 
. ,. 

When the zt!olites ~re opti_oh~'iJy to be used in conjunction 

with activa:t.~d,_ ~~:~l".i>Of1, . :f~. -is: pref;tr@4{ (for aesthetics reasons) to 

coat the 'c~tb9~:.:;\~l1:b t'.~~- ~~~lite! :\l~1l'9 a binder. The following 
35 illustrates this in: deiail . . ·. . 

Preparitifori·. of Carbon/ZeolittlfHnder particles - A simple, 

yet effecti:~#:~i, .. m~thod for preparinsf/the particles herein employs a 
··--·-·-···..:·------·-··""··-··---·-· .....::__ . ..:.----- ··--··- . ., 
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fluidized bed coating apparatus. 
fluid·B~d Coating - Bottom spray fluid bed {Wurster) is the 

preferred •itaod: This is an effective way to get a good coating 
onto an irid.1vidual particle, becjl.use of ~.he ordered flow up the 

5 center draf~ :tube an·d because the. flo~ of the spray and ·particle 
are in the, ·s• direction. Using', bottom spray without the tu~e .· . . . . 

with charcoa]/zeolite provides a· ~esirable agglomerated particle 
in the mamter of this invention •. 'The lower limit of this process 
is nominally 100 microns. 

10 Using the Wurster .process a preferred particle is made using 
about 300-~qo·micron size carbon ·(CALGON PCB30x140) and about 1-90 
micron si:ze i.ntermediate range .zeolite (VALFOR; Philadelphia 
Quartz) with '"ETHOCEL ES as the bil'.l.der. This provides the follow­
ing advantagt!s. Starting with a larger size core particle ghes a 

15 bigger "target• for the coating spray to hit. The particle flow 
in the draft· tube is norma 1 ly more regular. Moreover, for the 
same weight percent of .coating, the wall h thicker on a larger 
core parti~le. (The surface to area ratio is smaller for a larger 
particle.) ,A thicker wall mean·s better masking. In addition, 

20 METHOCEL ~5 is somewhat tacky and .has a high viscosity. While a 
higher visc;o.sity can 1 imit the ability to atomize and pump-on the 
coating, i·t also can mean a stickier coating. Other coat;ngs that 
are 1 ess vts:tO.U$ do not appear to dup 1 i cate this effect. 

25 
In · a tepresentative example, about 100 g of METHOCEL SE 

binder are ~dlssolved in about 1900 ml deionized water. Zeoli te 
(VALFOR C~~PQ~56; about 398 g) fs:lJ~dded to the METHOCEL solution .. . . ' . ~:' . 

(about 19.:~:dispersion). A hig.b::'.~h~ar mixer (Tekmar High Shear 
Mixer Mod~~,' ~SD45) is used to ere at~ a di spers; on of the zeo 1 i te. 
Typical sh~•r\time is about 15 m1n~tes. , - ·' .. ·.·· 

30 Aboui::99~ g of comerchl .c'.arbon . powder arf(! placed in a 
Wurster F1IJ·14:!;B.ed Coater {about 1o::~m-Ascoat Unit Model 101., Lasko 
Co., leom1ris;\~r, Massachusetts). : T~~ :.~arbon material is fluidized 
in ~he bed .. :•t:, an air flow of: ;~bo9t 18 scfm {standard cubic 
ft./min.) ;'·the inlet temper~ture +~;jb~ought to about 13s•F (about • . . • • ~ : • 1":: '· : . . 

35 s9•C). !:;;; 
The f~~'lf:: of VALFOR/METHOCEL c~ating solution into the spray 

nozzle is i.,b~gu~ (l/4-Round Spray, Nozzle made by The Spraying 
: . :" ~ ., . : 

0 

11111111nr 
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Systems Co. ; O. 40/0 .100 fl u id cap. ; O .120 air cap. ) • The fl ow 
rate is set at 7. 7 g/min. Exit air temperature is about 77-84.F 
c2s· to about 29•c). 

In a typical run, particles prepared in the foregoing manner 
comprise from about 2oi to about . soi carbon; from about 2oi to 
about· 4oi zeo11te, the ·balance co"'prhing the binder. Particle 
sizes range from about 90 to about 300 microns. 

These carbon-containing, zeolite-coated, odor-controlling 
particles are especially adapted for use in catamenials, especi-

10 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 ar:e, thus, rather unobtrusive in 
the product. The mixture of zeolite-coated carbon particles and 
particulate absorbent gelling material (especially polyacrylates 

15 or starch/acrylates) is easily added to disposable articles.· Th~ . 
particle mixture is spread or sprinkled 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 laminate is then placed in the article, generally as a 

20 layer directly under the topsheet. (Optionally, an absorbent core 
can underlie the thsue layer, e.g., in a sanitary napkin. For 
pantiliners, the additional fluid absorbent capacity afforded by 
the absorbent core is opt i ona 1 , and may not be needed for most 
uses.) The zeolite/carbon particles control odor and the 

25 absorbent gelling material both -helps control some odor; plus 
absorbs body fluids. 

The following Example 10 illustrates a preferred tissue/par­
ticles/tissue laminate and ;ts use in a sanUary napkin or panti-
1 iner, using the following preferred materials. 

30 l. Carbon - available from Calgon as PCB30xl40; average 
particle size (sieve analysis) ranging 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 
. Zeol ite Y (Conteka); average pat;ticle size (X-ray analysis) 

i . 35 ranging from about 0.2 to about 90 microns. 
3.. co·ating method - Wurster fluidized bed, using METHOCEl 

ES/water at from about 4% to about l~, preferably from about 4.5% ____ ,, __ , ___ -- - ?•' ... ..---·---·-- ··--·------ ----·--.... ···- -·· ••• 
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to about 8.Si, by weight METHOCEL 
4. Weight ratio of zeolite:parbon from about 0.8 to about 

1.25, preferably about 1:1. 
5. Color - off-white to gray or gray/bluish. 

5 6. Size of. zeolite/METHOCEL/t~rbon particle (sieve analy-
• <'" • ~: .._. 

sis, average size) from about. 125 ~o ... about -825 microns, although 

particles up ~o about 1,000 micronS:are satisfactory. 
7. Absorbent gel ling material - polyacryl ate or starch/ 

polyacrylate/available as L-74 from. Shokubai or as 1180 from 
10 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 a~out 
10:1 to about 1:10, preferably from ~bout 3:1 to about 1:3, most 

15 preferably about 1:1. 
9. Amount of zeolite-coated carbon particles used per 

tissue laminate - for sanitary napki~s ranging from about O.l g to 
about 1. 5 g, prefer ab 1 y at 1 east about o. 24 g. For pant i 1i ners, 
somewhat 1 ess can ~ used; typically from about O .1 g to about 

20 0.5 g. 
10. Amount of absorbent gelling material used per tissue 

laminate - for sanitary napkins rangitig from about 0.2 g to about 
l.O g, preferably at least about 0.5 ~h For pantil iners, somewhat 
less can be used; typically from about'·0.1 g to about 0.5 g. 

25 11. Amount of cyclodextrin/perfµme complex used per tissue 
laminate - from about 0.01 g to about:';o'..s g. 

EXAMPLE 10 · .... 

The preparation of a thin sanita:ry napkin is similar to that 
.i· :/ 

of Example 7. 
30 A commercially~available · trifold:)r1et- laid ·tissue containing 

approximately 5 g of absorbent gelling material particles per 
. . ~:: .. 

square foot (which yields approximately 0.68 g absorbent gel 1 ing 
material per sanitary napkin pad).· i~Lt1sed to prepare the core. 
The trifold tissue laminate is spraye~:·.:~ith a fine mist of water 

35 and opened to expose the absorbent geJh\ing material. About l.2 g 
of ,VALFOR-coated charcoal, prepared by't,he Wurster coating process 
(n~ted above) is sprinkled .onto the ~&M. The two sides of the 

- .---·-···~--···------------­·-·--···· .....• ··---

··~ 
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tissue Jre folded back to their original position, thereby sealing 
the absorbent gelling material and zeolite-coated charcoal inside . 

. The st 111 moist core is resea 1 ed by using a hot iron, pressing 
firmly. 

5 An absorbent core prepared in the foregoing manner (about 20 

cm x 7 cm) is placed on top of a slightly larger piece of poly­
ethylene backsheet. About 0.2 g ~f Complex Particles 2 is 
sprinkled onto the dry core, with higher concentration at the 
central area of the core surface. A~ ~dditional -piece of tissue 

10 is then positioned on t_op of the Complex Particles and the core. 
A hot iron is pressed on top of the tissue to melt and bond the 
cyclodextrin/perfume COfflplex to the core surface and the tissue. 
A formed-film topsheet is treated and placed on top of the above­
prepared core assembly fo the same manner as in Example 7. 

15 lt will be understood that the practice of 'the· present 

20 

25 

30 

35 

invention applies not only to human odors, but al so to animal 
odors. 

WHAT IS CLAIMED IS: 

·i~i1iilUr 
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What · is cle1.imed is: . 

L '<:~:·~composition comprtsi.ng-: 
J. an effective \'.amount of ino.iS.ture-'.acthated encapsulated 

· perfume; 
. . ,· .... ·.: . . 

. . ·:,_.' . ·.. . . . ., . ~ : .. , : 

I I. an effective ·amount of odor~·c:~ntroll i ng agent selected 
. from the grou1/~.¢~~Si sting ,bf: 

·' .· A. zeol ite; 

B. activated /carbon·; 
C. ki ese l guhr:i ·.· . . 

D ~ water- so h1ble anti bacter.:i al compound; and 
E. mixtures thereof; arid 

lll. an effective ·~fu:~unt of fluid :absorbing material, pref-.... :'· <·· .. . ... 

erably selected from the· group consisting of_ fibrous 
absorbent mai~r;~al, absorb,~t gell fog material, absor­
bent foam, ab$,:6rbent sp~n:ge, ·and mixtures thereof; 
preferably whefefn the perfu~e 'is selected from the group 
consisting o(··· :~ighly vof~in:e. perfume, moderately 
volatile perfuttJ~, and mbtur.e~ thereof, more preferably 
the perfume i s ;~fgh 1 y v.o lat fie perfume. 

2. An article of manufacture seleeted from the group consisting 
·of: 

ta) catameni al s; 

·.1~> pantiliners; 
{c) diapers; 

'(d) adult incontifie,nC'.f!· garments;: and 
.(e) underarm shieJ#s'·{ ·· · .. ;.,:°'.' 

comprising: : '::>'; · :.:·.:-

L .::.:t:~t~~·J~~~Jf:::~if;,~f;:t•~-~tl :·:! :bo:: 
3 g, even mq~~·:'-pr.~f~rab~y;)f ~~rri.) ab~.ut ~. 02 g to about 
1 g, of moist#r.~'~ac:ti'Vat;ed'.ericaps4la~ed perfume; 

n. :: •• :ff~~t~·~~~~,1~4, :i~r~~~ry~:rc .. :~:~~ 1:~ I :g.:: 
se 1 ected froll!'\¥~~::"9[~ij'p: ;co·~~,'i_~t fJ'I~ o:f: 

;--------···--·---.. 

,,·":: 11111111111111 lllfl. 1111111 1111 
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z~ol i te; 
activated carbon; 
k.teselguhr; 

PCTIUS94/0l857 

A. 
B. 
c. 
o. water-soluble antibacterial compound; and 
E. mfxtures thereof; and 

· I I I. an eff ~ct i ve amount of fluid absorbing material , pref­
erably selected from the group consisting of fibrous 
absorbent material, absorbent gelling material, absor-···· 

bent. :foam, absorbent sponge, and mixtures thereof; 
prefeJ"a.~lY wherein the _perfu~e is selected from the group 
consi$.tJng of highly volatile p~rfume, moderately 
vol atfl e perfume, and mixtures thereof,- more preferably 
the perfume is highly volatile perfume. 

3. The composjtion and article of Claims l or 2 wherein the 
moisture-activat~d encapsulated perfume is selected from the group 
consisting of cyclodextrin/perfume inclusion complexes, solid 
cellular matrix .. perfume microcapsules, and mixtures thereof, 
preferabl,Y is cy~lOdextrin/perfume inclusion comptex of which a 
major portion has 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. 

4. The compQsltion and article of Claim 3 wherein .a major 
portion of the cyclodextrin is a mix~ure of alpha-, beta-, and 
gamma-cyclodextr.in,.· and preferably is b~ta-cyclodextrin. 

5. The compos~tiqn and article of ~hims 1 or 2 wherein the 
odor-controll i"g'. .. ~gent is' intemediate' ~il icate/aluminate zeolite 
having a SiOz;Al.b~ ;molar ratio of les~· 'than about 10, is prefer.­
ably a mixture C>f .activated carbon and ::z~olite, preferably wherein .. : '": ·: 

the carbon is co~ted with the zeolite. 

11111111111111111111111111 1111 
* C ·L M S . * . 
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