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ARTI CLES CONTAI NI NG SMALL PARTI CLE S| ZE CYCLODEXTRI'N TECHNI CAL FI ELD The
sgent invention relates to odor-controlling agents which.are incorporated
inte articles such as cat anmeni al s, di apers, bandages, adult iw Jasa6 €
| g_a{ ments, an¥®MREHdi sposabl e paper products, such as paper towels and
kins. The odor-contralling agents herein are designed to conbat a broad
spectrum of odorif- erous materials, and arg activated when they are nost

e vhri ety of I E.edpé@iﬁﬁ@ﬁ%&?@@ﬁ%ﬁé@%@ﬁ&%ﬁﬁ@%@hB'-V body

fluids such as blood, urine,. nenses, aF0R ODOB CONTROL-and-- afe*s'm;rt;aﬁtr?@nd SG
confortable in use. Dl sposabl e products of this ty‘p/e genm'aT Y b( 88 aoed . ﬂ
~ fluid-perneabl e t opshieet matierial, fluid absor bent:? é:crrve“ PHRAY - FrE pag

f | ui d-i nper rreabl e backsheet ;material. Various shapes; &rzés amte 1dhl ckPdeEEs 7
of such articl gs have. been éxpl ored in an attenpt {tb? rakes thepraidse- nBReed -

confortabl e an convenl ent.  Qdor control I n samtary U prodct-$- H‘as*éed-""' """
been under investigation flor many yearw F1ui oS AT PAN. coc.ccroveeeenee S
unpl easant odor, or devel op such odors act~withair and/ or .

- bacteria for pr ol ongedThnerpgmdent Vinventionodelatesnttoolodorgoatyreil inghoagentseen
~disclosed in the l&ﬂl@ﬁzi#r ﬁncoEEWaigdégm eac‘#lé s af as%taﬂ!rﬁ?fs Ad9a apers,

Hagi wara et al., issue es zeo a&&)p&s

te
Wi Th bacteri ciusal  baRGAGEs) RIS cincant {rease SRURGREF v anh SENET 3
i ncorporati ng sonepreduttsgnsidh aelgapbk ctobelscand inapkins. wdhe mw eqnm'gﬂllfigg

e o "general sanfdentE MerEfl AvE fTnd td Vomvat’ 4 RosR SFRErym B bdorsP-
i ssued Sept. 28, 1lemms matemaks.pandi aresacsivaled  whass dhey narermost a%de ’

uni formy affixed glg.,hfh ithé Qs-sgéneesofof,m? pﬁﬁﬂgabl e web by adhesi ve to
pI’OVI de an odor 2g absorbent nedium for cataneni al s.

Particul ate cHrbon, sili ca gel and activat ed aI um na are noted.
Shi f ting/ di-spl acenent of * the par BAGKGROUNDSOF THE INVENTION:dIy avoided and

At heb_ 3“66} is flexi 3' R-widBYFREty of 390id ;aeiurba{t Hﬂ*@fﬁ%lr lltﬁduﬁvﬁl thomrtni on
b )T or e | Bbta e L0 SUBS0 T b ensr s 88 Tl k" "
are sanitary and coulfortab‘le in use. Disposable products of this
20 type generally comprise fluid-permeable topsheet material, fluid
~ absorbent core, and fluid-impermeable backsheet material. Various
shapes, sizes and thicknesses of such articles have been explored
in an attempt to make their use more comfortable and convenient.
: Odor control in sanitary products has been under
25  investigation for many years. Many body fluids have an unpleasant
odor, or develop such odors when in contact with air and/or
i bacteria for prolonged periods.
' ' Various odor-controlling agents have been disc'losed in the
literature. For example, U.S. Pat. No. 4,525,410, Hagiwara et
3p al., issued June 25, 1985, teaches zeolite particles (doped with
bactericidal cations) assertedly stably held in a fibrous web by
incorporating some portion of meltable fibers in the web, and
applying heat. These compositions can be used as the "outside’
cover layer”® in, e.g., "general sanitary goods®.
35 y.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 adhesiv,e_-to providg an_odor
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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-control || t, generally, and in sanitary products, in t cgJaar.
Act~i vat ed carwn very effective odor absorber, wth aver é@%ﬁg’ff'@% I
sugf ace area of about 1000 n2/g. However, with its intense black color,
activated carbon is less readily incor- porat&ed I nto consuner products.

Zeol i'tes have smaller surface area, in the range of about 400-800 n2/g
Thed are white or MBSArbERYyHBedium ofor,anergeni Satamenialsy he?i"ctéF‘FVteaGéERS‘ﬂabl e.

However, zeolitessihits gelband ctiviatedalmiivg aremotedy Shifitdng/displacementer)
over other fluids, ofNih0 IEFNHEEEQ\}EQmﬁe a's%&t@{i‘[fcido‘{ﬁé“hes%d tlﬁ“@rﬂﬁ{m? ©,

activated carbon and zeol opén Sstruc and continuously absorb
ai rborne organic Jigdble. unl ess. her netically sealed. Therefore,

during storage, sthese QAHSOENTSIS(ydoprdontEsin mobscuer Ssilevé afih dATor Capbide)

and Gi aper pr oduct 30 “{sg%cﬁﬁaﬁﬁaxﬂiec‘h@%@ﬁfEf;gﬁgﬁﬁiﬁhimﬁ@% B8
control . A "scent Shthide" brochureol.t v eGinffrentd8Blior Thai brochune aindicates
removal of odor duhfy UGS Oharké® 9&5&&&@& shawdi Spo%@ﬁﬂfa'lsmiﬂé‘fitslsinnofm”y

difficult to provi us do bsor bent nd/ |lete
the perfume in thegg?'ﬂ%gge P“hgm g LE 'l ngﬁgz or‘%é’n tﬁ% 8s
can become inad@i véBSCﬁNE%nﬂiﬁﬂerﬂSs aabuoﬂmt-gzomtrohbtnscegmteu lgemﬂhbdyiﬂdddn
bot h good and bad, sdmaﬁﬁﬁadﬁtkerinpﬁﬂt%mﬁﬁ exposure to the odor maki ng It

difficult for themto i cac enmoval products '
ot her words, consuners(iﬁgt‘@g%de 'ha{%d‘t rgoﬁg?%ﬁ#'%o‘lﬂvog %Pé‘gg'f"or‘g t he
posi tive odor is praeéagabitgﬁeﬂﬁeisur@canireasof abdut 1000 af/gi n Howdwerstwith
during use to avois hﬁﬁbﬁ%‘b’l&? cbtor!, Nsctigsted ¥§rb%hgf@|'les? Wﬁdiﬁcﬁﬂéor-

si gnal " S|gn|f|es t he npval odor 'so the consuner can greater
sel f - confi dencd5 .S® 1atoqqnsymercrradistsaccor di ngl y, the present .
i nventi on provi des an adol'lttesnhdverrsnﬂslef-osuﬁaéelg-eandilefthecnngel of about

overcom ng the defig gb%gl @gfn f'ﬁ’& g'cdéowmté 1390 gg%ﬁgcm1 | amP'this! fresSi €

unconpl exed cycl o- - dextrin r contro 5
noi st ur e- act i vat ed agsthetically edcﬁﬁﬂtﬁb}ﬂes f Roweygr, | nZQPQ tes) pay abpsorPaghence”
or "scent signal." moisture in body fluids (i.e., water) over other fluids, which may

20 compromise its effectivemess. Furthermore, activated carbon and
zeolites have open structures, and continuously absortg airborne -
organic vapor, _unless' hermetically sealed. Therefore, during
storage, these odor adsorbents can become saturated and less
efficient before the products are used. _

4+ J Some consumers prefer catamenial and diaper products, etc.,
that have a "scent signal® in addition to odor control. A "scent
signal" i£ a positive perfume odor which signals the removal of
odor during use of the product. This scent s_'igria‘l is normally
difficult to provide because odor absorbents can react with and/or

30 deplete 'the perfume in the article prior. to use, and the absor-
bents themselves can become inactive. . -

A consumer’s abﬂity to-notice their 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

35 ‘products. In other words, consumers become habituated to constant
odors. Therefore, the positive odor is preferably fleeting and is
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. Therefore, the present invention relates to conpositions which

m nimze odor caused frombodily fluids, conprising: I. an effective,
odor-controllin anount of unconpl exed cycl odextrin, havin -a"ParticIe
size of |ess ‘P’ﬂgﬂﬂ%ﬁ%ut 12 microns; Il. an effective anount g’FT $94/02859
~flyid-absorbing materials; Il11. optionally, an effective amount of

adj unct. odor-con- trolling agent sel ected fro3n-the group consisting of: A
zeolite; B. activated carbon, C. . kieselguhr; D. _ water-soluble

anti bact eri al conpd@hiversdqin. “burstss (during hesecdio; axpif |habityatiemnta |the 3
_rmij_st ure-act ihvat eﬂ posttive sighell Tiey Fscent vdiighill "k )i s ehﬁeaﬁ&vlﬂiij@ﬂﬁ&qr

i ndi cating that t (o} r r u ed cycl odextrin
absor bs mal odor vefsf/’ e g%r_?supﬁ/g 9.‘&H?\rlﬁgaetne§r eﬁq,f J(:;b(r?#%(:g"%;'odextri n.powder is
not effective and only absorbs naloéﬂmﬂﬁgiﬁdﬂﬁuﬂﬂﬂﬁhﬂﬁTherefore, unl i ke

absorbents withgopen stAcdédingly,S4td presend! ihventfond previdést QA @aditadraldry

Vhpor before {he prSAGLTYs SRy sl RPrEIIREY ol RT 308 Bel3ERRALEN O
aqueous fluid in geherart byydnenrparatiing i smadb| particlec gizendinconpdexed cxpbor b

odor nore effectivejextnsf Cof fa1bdur Ucdn®rolCO&Rd CotIondlt mdildeurebOEivbted
mol ecules. ° I n additio

smal |, particle size cl gdextrin wilJl incregse
The rate of sol ub S ReRreRE oF ah i Ge Shinadoft Shadrants; apGrat
odori ferous nolleculsdgnalafld thus inprove odor -absorption efficacy.
| por L ant when he arnune GO Bhhe | BRAGHL | BRHEIGD MRS Lo SpEALI0
‘small (e.g., as in '@g‘ﬁ%m m‘ﬁF(ﬂﬂ%Et%‘"Fﬂf fron bﬂiﬂi" fu ‘,’s’v\ﬁg?pé'if)&gf may be
generated-by a smal |l qudntiany efffetiday, f bdirdsorstwrotll iag amamt, ofenmesmplexedie,
etc.) and when these fl “"dscy?pdeﬁifﬁﬁ‘dﬂaﬁﬂ%ea Paride %5@%‘3]@?’!@%%0“
or many personal e

di ssol ved material s present_ use conpositions, t
activation of tlie unconpl exd™OB$I “particle size cyclodextrin shoul d be
as qui ck as possible. Te ismpeplectivepensiindflofa¢luidaibisorbing mateyiadlsst ances

'III. optionally, an effective amount of adjunct odor-con-
trolling agent selected from the grbup consisting of:
: A. zeolite; '
20 B. activated carbon;
" C.. kieselguhr; E _
D. water-soluble antibacterial compound; and -
E.” mixtures thereof; and
IV. optionally, a wmoisture-activated encapsylated perfume
25 : which provides a scent signal indicating that the odor
{s being removed. _
Free uncdmp]e:ed cyclodextrin absorbs malodor very effec-
~ tively. In. general, dry cyclodextrin powder is not effective and
only absorbs malodor on its surface. Therefore, unlike absorbents
30 with open structure, such as zeolites and activated carbon, dry
. cyclodextrin powder does not have the tendency to.ébsorb.airborne
organic vapor before the product is used. But when "wetted" via
“urine, wmenses, . or aqdeous fluid in general, cyclodextrin is
solubilized and thus can absorb odor more effectively by forming
35 inclusion complexes with the malodor molecules.
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I S_necessary to provide a concentration of the unconpl exed cyclo- dextrin.
When the volune or tenperature of the fluid is lowor the tinme available to -
ef fect odor absorption is limted, snall. particles are essential to

provi de any V#4288 e ef fect. Unconpl exed cycl odextrin i ncor'ff'é“r"éﬁ’é’anf‘%t 0
. copsuner articles will nmore rapidly and effectively absorb odoriferous

nol ecules if the particle size, in an anount 4that provides at |east an
effec- tive, odor controlling anmount_ of said unconplexed cycl Qdextrin, is
reduced to | ess than aBb@ddition; Smapk pastigler sifey cydedextrim widd increasenpre
preferably |ess thtte aatet of, selubtiEizationDrand Dithé esurifhse | Aea abailablzouo 5,

Lypically betveen Gagut Quiferdl ABRUIO arl! RhEL “Rinkolie SRE" bR 1Gh O

and about 5 micronS.”" optional nolsture-activa encapsu
i ncl udes any encapefflie®®d perfume systemwhich will release the perfune

when wetted by gvater. ficebasiagthe FitieSéfuabsorptionabe dderidersus! mileculesr fsune

I ncl udes cycl odextrin/ u ' ugl.on e y ' trix
per funme m'.,crocapsuf-%p CPﬁﬁg W)?H#gs&h%e}g%%@}c%a%g&rf]r%"ﬁgge:r 'u?r%ﬂﬁ%c usi on -
conpl exes are ver yweh ab| substratee igr pmaltlatle.g.,Thas clyicopsugert pEoduets of it rin
nol ecul es cont ai N par@dnalc e, Whévd bBord Way L gamdrated ©9 aVsmallriquantity of

FPura the per funbedy” Fivids BiFh 45, bt erlds " RS ebe | “andl Wfer” tadye? 0V
Therefore, a giteat Eluidar may y adreadyr thames ac onpidenable tamotptconf dissedvedy

-variety of consunegaterefiar presest. | n pol ysaccharide matrix perfure
m crocapsul es, the 'per'éume Is di.s sed as m m{te drc*[él ets,Jdn

starch/dextrin solid cE? (f28¥ Pt%ﬁsgﬁir?. SR FURRIS L1003y | eaﬁatié'a?i@hgfi F@e
pol ysacchari de nat ancomptexed] csmatl tpaetinieapizel ayalddexdrini rshoulthdepas quick

i nvention al so encgg’r‘?r%??C el tphe! ﬁ@rwed id bRCIHICatIONTIn Rdn)0 ihEGandeove

conposition. These es contalrn an erfectiye a Li‘nt of conpl exed
smal | particl eli z&S Apepssary et PT"rY,‘d%)énE%ﬂeFV‘&X"ﬂ Qg& eagwpu‘&xequc 1)
?bout ﬁo g, Opggf er géktyins ohe@bthe “ollde Prt dempevaturd Sof), theofluidr & dowbery
rom about O; g L t eg.a e e i
particle size cycl %g%?(‘? rglluna‘?:ag%%‘g lr}geéfﬁ% .?Pé’g :\?g%ngﬁgrﬁk ’ffiﬁtgf,g@sm ihz]e,
unconpl exed cycl od@axtickescare gssentizlote Aravidecany nedcpahls %lafﬁﬁt'absor bent

core or, alternativelyundéompléiedf ¢ytodextesi incarpbrated frtoccdnsomerhareticles
especially in %Spgfﬁblmgré rapidly and effectively absorb odoriferous molecules if
' . the particle size, in an amount that provides at least an gffec-
tive, odor controlling amount of said uncomplexed cyclodextrin, is
reduced to less than about 12 microns, preferably less than about
10, more preferably less than about 8, and even more preferably
25 less than about 5, typically between about 0.001 and about 10,

preferably between about 0.05 and about 5 microns.

" The -optional moisture-activated encapsulated perfume includes
any encapsulated p'erfume system which will release the perfume
when wetted by water. Preferably, moisture-act_:ivated. encapsulated

30 perfume includes cyclodextrin/perfume inclusion comp]exes, poly-
saccharide matrix perfume microcapsules, and mixtures thereof.

Cyclodextrin/perfume inclusion complexes are very stable in

the dry state. The cavity of the cyclodextrin molecules contain

. even very volatile perfume molecules with minimal perceptive

35 airborne odor. Upon wetting by an aqueous fluid such as a body

-fluid, the perfume is released to provide a burst of fragrance.
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paper products such as paper towels and napkins. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The conpositions and methods for controlling odors in the
manner of this invention involve the use of unconpl exed, small particle
si Ze cycl odexwoisw2z88t eri al s, as described nore fully herei naf PEX/USTH8SI
.articles whi.ch enpl oy said unconpl exed, small particle size cyclodextrin
odor-control technol ogy can be prepared usrny-constituents that are
wel | -known in current commercial practice, gﬁnd reference is nade to the

gederal sanitary gherefere Gatgéﬁ?tel"l parigty, of penfumes gan ber ysed fds acsom-
such itens. Suobdaoetermrigfcgl ofilcopsumenprefereacesni st ure absorbent “core”

(e.g., pad) inter- poggd J’l&&%@&gﬁde wa RN @?fum@%c?oca@?ﬁﬂgheﬁe Jperfune

Li kewi se, nethods and ap a assenb di'sposa
catameni al s, bandége%’sPa!’ﬁfdt p® minute d‘l"@ﬂ@ﬁ&\/\ﬂol f-9. heaaﬂ@"cuﬂéiﬂal §p9dabl e
articles such §S RePsNak avthix.anNotstike Nswelly NGt soFtens Ghe apdlysaddhaeide

absorbent |ayer (&aﬂlﬁy% é]e Pﬁ‘rea“éég%ﬁ‘@&j#’e @gpsheet or a backsheet..

Wil e the constit ts use freni al s, di sposabl e
di apers, and the |ikdhe apeeaﬁotl invention ﬂso encompassesi mticles 6of nmgnuse

mentioned by way Qﬁcﬁﬁé@”ﬁn@nsﬁbetﬁér gbevat cmueﬂhb@.n TResd eﬁtmei h@ntdivel
I ncorporation of ync I nt the

matri x of these afPi Efpeeéz%ﬁeatqu?h%n ?%ﬁ@gﬁinﬂﬂ] ﬁﬁ%c &t Ccl es,
per se. |. Cygboddextnin, menexaldy adr deast atiost (0PIng' oycnboubzors.nvrmcames

any of the known @pgd gesut! b'dﬁgsttplibﬁﬁ Y615y Oiidre { prefelrdbY ¢ | 94dR dboli 0.03 g

ganma- cycl odext r; 8, 368t B 9¢ ﬁv&ﬁp%k«h%gns@m@' 0 L AR e e
al pha- cycl odext ri sycldexttis cn‘n Be ‘usbd, lastdesiwed.o- dextrin 7, and the

gamma- cycl odextrin 8, C t r d The
specific coupling, andsgé)ﬁf ﬁtni'té:% &z? &ﬁ gﬁfggsg '8’?3’3‘? Ré ﬂ}gsent

cycl odext ri ns18 riigi the (fdﬂ?‘!:’d'ﬁ #ﬁﬂ Eﬂ:u‘bsPﬁtPe“§t Fore: HFe ﬂltﬁﬁ“é Vﬂ-ﬂ-oW‘ i theer i or
of a specific vol ypid-rétedving nfrogt ficel l{topsheet)naespedially iin dosposabley

L T ot 1y hydr opnaafar BRRAELE SSch gg{egﬂggxesgg& iﬁé’é‘évmﬁ@? 21 or A portion
of an organic nolecule with skid SER A bR NINVENEIONS | on

The compositions and methods for contralling odors in the

20 manner of this invention involve the use of uncomplexed, small
particle size cyclodextrin materials, as described more fully
hereinafter. )

The articles which employ said uncomplexed, small particle
size cyclodextrin odor-control technology can be prepared using

25 constituents that are well-known in current commercial practice,
and rveference is made to the general sanitary products patent
-Viterature and trade- catalogues. for such items. Such items
typically comprise a moisture absorbent “core" (ng., pad) inter-
posed between a "topsheet” and a "backsheet.” Likewise, methods

30 and apparatus for assembling disposable diapers, catamenials,
bandages, .and the 1ike are known in the art.

Other disposable articles such as paper towels and napkins
consist only of a moisture absorbent layer (or layers), generally
without a topsheet or a backsheet.

35 While the constituents ose’d in the assembly of catamenials,
“disposable diapers, and the like, are well-known, the following

_—‘______________'_—-———————"
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c'grrpl ex." Al pha-, beta-, and gamma-cycl odextrins can be obtained from
arong ot hers, American Maize-Products Conpany (Amaizo), Hammnd I ndi ana.

Cycl odextrin derivatives are disclosed in U S. Pat. Nos:
Parmerter et V0 %42258sued Feb. 4, 1969; 3,453, 257, 3,453, 258 2‘%"%@%"%‘5’ and

3, 453 260, all in the nanes of Parmerter et al. , and all also issued July
1,7 1969; 3,459,731, Gamera et al., issued ‘Aﬁg 5, 1969; 3,553,191,

Feb. 2, 1071, 4 Y HERenEned by 5 or duilile oo LTS’ Flygfiio rephet oo

Hrai et al., issut thet novel fg%'P°ﬂ3t698 U‘SS‘“CBNH#GGdoetS“‘aU par%’sq]edsm\

ég, 1987, I4 746, 73yc1ddextriny anto the alhtnx:cGﬁltﬁﬁdeﬁVtiZ#es,%Qﬂ&er?ﬂhdﬂmﬁiﬁ 538,
ino et al., issu -1 i d patents being incorporate

herein by refer encé"qsgg?g'r‘rpﬁg %2'; %@E#‘&géﬁ?‘i %e'deri‘vat ives suitable for use

herein are netHyl -beta-cycl odextrin, hyldre¥eledesirithet a- cycl odextrin, and

hydr oxypropyl - bet a- cycAs@e¥d Heréin, O’Ehéjltiemr"i:?&‘ldhﬁfﬁﬂs ﬁafcmdelasamt &F o

D. S. | abl e § d

Paf h nenrons ARG nt Gh 3 ERHFPle, EYETobeetrhBE camyfipo
desirabl e 7. Thiromngix/itdutwelve \giucesexunitss especialdy, baphank beta-ggandier
Exanpl es 0f SUCh N R o A ures  om
B A e Y TR e A R N
Al pha-, beta-, andda}&nira!emﬂotfaxgm cysllodexthin 8, Udagzse unige anryeged| in ne
struct ur e. The Pag Kiohgt hapde gy CTRE Ciiek McTEbGK1 A4 3. LbifSiat1Be of

bl boked of f on bot e Bisespmt 4186 thE, SlcIMEREFISSS iR BgTIRAARIERY

i sol ated and cl osethrcatructuce wihkse Mlmuhmrtarrmgemiflar\mlmescrI’Ilnad in
detail in Cycl d"l"ltn'iﬁ% I?Ctﬁbolﬁ%adocﬁﬁ?g %leBHe !ﬂr;&a? ﬁa Cand

Publ i shers, 19 I ncor por at e n by ere
state the isol at edgb'&%’tdi’Esb"zl#%l“Bhwg%tat%sadm%}'eﬁ‘?fée%ilsb-ﬂ@' fee dﬁrmrﬁé
organi ¢ vapor, unl hjcn-opttobec. Offhesec esvitdep wanube FI¥Tudoaiths atlar asporttion/at ed

carbon and. zeol | t egg aa ?ia‘?\f@ ﬁleé&‘lrfﬁ?ﬂu %'iu‘i*?agﬂaé#z@ t? #o‘r{qyad S jRERE e 2!

for an effective malo B clodextrin -
powder. Upon sol usAmPiS%(| O‘HPB!'vt Etﬂtycﬂ'lﬁjsm %‘B?e’ttﬁb"s lSBEi)Pef pbtadaed { he
i sol ated cavitpes Pomonamong 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,
3,453,258, 3,453,259, and 3,453,260, all in the names of Parmerter

25 et al., and all also issued July 1, 1969; 3,459,731, Gramera et
a]., 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
et al., issued Oct. 7, 1986; 4,638,058, Brandt et al., issued Jan.
30 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-cyclodextrin,
: hydroxyethyl-beta-cyclodextrin, and hydroxypropyl-beta-cyclodex-
35 trin of different degrees of substitution (D.S.), available from
Amaizo; Wacker Chemicals (USA), Inc.; and Aldrich Chemical
Compahy. Water-soluble derivatives are also highly desirable.
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avail able to forminclusion cénplexes with the odoriferous nolecul es. The
availability of solubilized unconpl é&xed cyclo- dextrin is essential for an
effective and efficient odor control performance. The individ

y
cy€l odext ri nsWOM2E0%0 be |inked together, e.g., using nulti f&ﬁ%‘?@“"

agents to formoligomers, polyners, etc. Exanples of such materials are
avail able comercially from Amai zo and from-Al dri ch Cheni cal Conpany

(bet a-cycl odextrin/epi-_chlorohydrin copol ymers). The preferred _
cyel odextrin is beta- cy®podeddvidyal cyelqdextniags ernsialse| be  binked £9gettdves of

cychodextrins.  Such./niusting amltéfunabivnal syéats torformreiddomersy pelymerssi ng

with.a w der range o] ' (o] 1. Pr.ef L Or
portion of the cycleggéxggr?(l%r{g'%gre aﬁgﬁg"—%%ﬁiatls-£r§n§y§ﬁkg%%@§%ﬁgmﬁ%ns,
more preferably alAmaizo anddfromeAldrigh| Chemigali Rempany Stheda-cygtodeutsin/epi -
g’;(_tu_res acgg comr@nﬁdhydmaedmmrkypm F.g., En_su: ko Sugar I -8.;1 -
ef i ni ng npany, o : an, 1] Gl.Q- wdextrin
can be prepared by macﬂgﬁF%al ﬁlﬂgf :}Hgl%agﬂ?aéty %@%ﬁ"r‘ﬁi%ﬁ‘gg,ﬁéw. ,cgg% hggﬁee
made. by crystal | icrastadiine;sgrecture: o Therpacking ofdhesesicyelpdextrincmelesi 2o
1t :Sdestsent i gl _thfﬂuléil Ji%ﬁlﬁ% the @lysest i'l‘liﬂti%@ili\tslu@g tHae ticeavityt od one
cyclodextrin be in s rticle for A odextri r{ic es
In the normnal prodﬂﬁ%ﬂﬁ"ﬁ?‘d‘cé‘gﬁ?‘ ﬁe{%ﬂf’&%% e 319&{” g!)'fégt é%l ija&:ft
effectively andocoroyehedexttinspy theraby i praducingy sisalated aed i ctesedhravidievess
T crons o | argor """“%?"";;‘Eefﬂ*Sétﬁﬁﬁfgﬁrg?ﬁ?“‘ﬁzﬁ' ?S‘@nﬁ‘?ﬁgﬁﬁﬁr R

. Mai ze- Product s mh@ﬁgﬁ%ﬁm.&f’l oozeldd, Kluwse, & 15 shers.
particle size lar gelssahmgéx,nimmataﬁ)durgﬂew afefenencedelnrthe dry rsta'ge
particle size | ar gefnet fitafh EafaIBs ar8Nthuti Adt ARRI1y JRELIDRY YoORfrboFhe
wth particle size 1n the to 11 mcronrania as deter ed by a

Mal vern Particlld arfi9ppisovaRors; ylike qther @SUG%,‘%’OP‘ET"H? ?GEPE‘H‘F such as
|ns_t|r'ugp|n_ts, ]Icnch,actﬁmﬁeu:aaimGhandl Makmhusgmhuforzﬁwm are®aavaila- .
availability of t C { e alade ' an
ef ficient odor contepriglqegggf gg{‘&ﬁﬁ%‘l ggpgi@c:’egfjbec;ﬁﬁ E‘ggomgelr:?&gé.l %&?@M‘@e
exenplification, fdiy pacempdesed Gﬂcwé&mﬂa”'ﬂefhe Upanesalybpldzation of the es
having the sane exagclodektrindndyJthe budyC ¥Pliddexthe risofated ntavitiesibeeodras

the sane surfacz% araevaai‘i"fbléooto form 1inclusion complexes with - the odoriferous
molecules, The availability of solubilized uncomplexed cyclo-
dextrin is essential for an effective and efficient odor control
performance. . ' '
The individual cyclodextrins can also be 1inked together,
25 e.g., using multifunctional agents to form oligomers, polymers,
etc. .Examples of such materials are available commercially from -
Amaizo and from Aldrich Chemical Company (beta-cyclodextrin/epi-
chil orohydr'in copolymers).
) The préferred cyc'lo&ex_trin ‘is beta-cyclodextrin. It is also
30 desirable to use mixtures of cyclodextrins. Such mixtures can
absorb odors more broadly by complexing with a wider range of
odoriferous molecules. Preferably at least a major portion of the
cyclodextrins are alpha-, beta- and/or gama-cyclodextﬁns, more
preferably alpha- and beta-;yc]odextrins. Some cyclodextrin
35 mixtures are commercially available from, e.g., Ensuiko Sugar

. -
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g of cyclodextrin of 50 mcron size, and 1 9 of cyclodextrin of 3 mcron
size has the sanme surface area as 1600 g of cyclodextrin of 120 mi cron

si ze. The smal | partlcles of this invention, e.g., those having a particle
si 78 of | ess tWaR42¥BUt 12 nicrons, pref erably | ess than aboutg@‘lgﬁ"

nore preferably | ess than about 8 mcrons, and even nore preferably |ess
than about. 5 mi crons, are essential for provi @ifng a quick pickup of odor
when the cyclodextrin is wetted. These small particles of the invention are
confeni ently preparRefiningGompanyg {ekahana,ueclapaGy clSaalbxtrarticlet sizearqyelo-

particle sizes can §gtpu ‘éﬁﬁ'b%e&etpﬁré?pbﬁ uﬂcﬁmcmsl éﬁﬂdﬁiﬁﬁ’lir@ér Rﬁmc%ses of
| ess than about 12 mcro J gqy ﬁ ﬁ energg nt‘{ 1? es of
ot d-oner gy i 115 Snfbr ¢ B0 curlenty sryataiagatien . rosesd, She pravige
(Research Mbdel Cedesiyed paotlcle)ysiarl dtkis essentialPthast atrdeastr anleffective
Nowt oun, ~_Pennsy] vagigint diC1Ad GhaRbTexed! dyé) SeRBFidbe Th! Sns3P!drbicte forn,
Sturtevant, Inc., Boston, Mssac tts r,al . Jet MIl sold by

Al pi ne Division, McroPul Corpor nmrnat i onal ,. .
Inc.), Summit, New Jersty. tlﬂnohdmal ppedduct toh rprobess, i than cjycﬂodéxtriandareapi d
crystal li- zation wighgtéy | d¥FetiValy Ui | nldEREINTbG] ehadelofn FBVERNS:- -

solution of, e.g., unconplexed beta-c

g. extrjn
cycl odextrin crystafFd4i88s Jhis process Fg/rﬂ'éﬁy er@é'cemﬁéfﬁbi%SWes s’l?(ﬂ'fgr at e
and is i mobiliged partieled stzdssof abeut 20 miseshs breiarger. t)hheq:aacyulodextrm ze

refers to the 'argeﬁmp%”%ﬂﬂﬁgdOffrﬁlpetﬁé‘r Mi@ac@”ﬁa{z@ Prdduétst ﬂﬁlg?n L ols y

primary) par- ticles rlmaxg%par Icles can
det erm ned with opt Fempesed; of sabouhi95% ef cucladextnin withop particle gize) 1ager:

must be careful ly ptmarledmerdnbatamchssaorﬁfaldmﬁe&amewiﬂerﬁatieno 4l e

f the bul k | od h
of the ofher el | - kAR shabo 20 FRERbES. “3nd ISR fRlt oS of CoXETBRALFf Bip "
scattering, etcl5A pymiels size| ins theirA%nto ¢ KB micnonbrangeechs: detrrminedi h)é a he
particle size dis- kiivarsimptfilet A @Wpl@tciﬁdﬁxmou@'l 800 seid Dyt Kalvern

(i thout el g 10  TRiFunts S0 =GR e, IoaR RGeSt ¥t
Sout hbor ough; Massaems}ebﬂét.v Sﬁnﬁhe:amcnwiexedamxﬂmXbbﬁ!eriSecessmwhht forone
of the dry particl eiffé&i'ver QAR 6FFi A1k OpRIT kEiftrol pEPfortafces ecfH‘lodextrin
S0Pt 2l e rrot hoddd { oPOWHEF: - BYeuay 21 Sxepp)ifiGation, g naﬂqa*evs of " essehEiatly"®’
the same shape, all particles having the same exact size, one gram
of cyclodextrin of 5 micron size has the same surface area as 100
g, of cyclodextrin of 50 micron size, and 1 g of cyclodextrin of 3
micron size has the same surface area as 1600 g of cyclodextrin of
25 120 micron size. '

' The small particles of this invention, e.g., those 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 pr'éferab‘l y less than about 5 microns, are essential for

30 providing a quick pickup of odor when the cyclodextrin is wetted.
These small particles of the invention are conveniently

prepared by grinding techniques. Cyclodextrin with large particle
sizes can be pulverized to obtain the desired smaller particles of

less than about 12 microns by usin'g,'e.g., a fluid energy mill.

35 Examples of fluid energy mills are the Trost Air Impact Pulver-
izers Jet Mill (Research Model Gem-T), sold by Garlock Inc.,
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are described in the articl-e Selecting a particle size analyzer: Factors to
consider,” by Mhael Pohl, published in Powder and Bul k Engi neeri ng,

Vol une 4 (1990 . 26-29, incorporated herein by reference. '

regogni zed th 0 %r'y smal | particles of the invention can @Ws
aggregate to. form |l oose agglonerates that are easily broken apart by either
some nmechani cal action or by the action of wat®r. Accordingly, particles
shoul d be nmeasured after the‘}/ are broken apart, e. i tation or, .
sorf cati on. The net Riastomeyr Froducls, Newiewn. P’-ﬂé”"&é‘!‘éct%b‘ jcrepdzermblkid e

the particle size aenerymyi mildsnsdldeby Stapevant,0fnd. cBoxtop] Messuehusettes andi t h

[ terative measureneghe QGEHI0IBRYATI 5ol §yORl Fng i TEIROMRFHAR! Ekdketicn ¢

be i nappropriate. re’s

“the cycl odextrin paftigsokawa Micnonclitecnatignad, Ins. hr Sympit, Newndanse¥- parti cl e
di ssol ution. |1I.gSubst rahw.eﬂwesmarﬁmad uselanl ihafity andarapid arystatlli-d.

material that can c a oqdex e T

conprise, for. exarrp?é{%goIq'lﬂai;i(:1 aﬁ' ul Q?E@E%cﬁgdﬁhéﬂgﬁteg ‘iﬂggrgnn{lﬁh'eous
particu- |ates, fibseluti ams%b@as.mnsminsed thetirryslodestrinag Upenodyiing,
gel ling materials, ﬁﬁ@nyclm‘)teﬂnf a\kysltsmzaermvw sfnahr bﬁﬁbictlé’st uaaﬂerw)etbs

synthetic fibers, n f.or med. b ric fil s,
~formed polyneric pagwrgﬁ@%&aﬁ ‘ﬁ?x{s ?'E'LL& ﬂ%ﬁg %é‘l ?*R’s&g{fg ‘solids are
especi al | y desi i@bl e asAsatsedy) hqﬂmegﬂlsdmmﬂcée safze reefees to Fther dargest
substrates are sol diméndién Goff %h@spariiéléoh'ﬁd atbsewmhmbe(malpm yopdrent

gelling materials nan WOV e brics, filns d_paper,s siJ.abl e
absor bent paper sub?o‘f gﬂzgcl"gs $en qg‘lgarypeﬁai't%ggs cgp t'ly
Ayers, issued Sept. d_gagmmas wish ooptioab, omymanmmssﬂlectrmgmcmscm% "The
4,191, 609, Trokhan, ¢ifdesehud@®be caretdiy: fbp/al(‘& 387thatebich ebntdling bﬁd

Apr. 3, 1984; 4,529, 480 Tr okhap, 985;
Trokhan, i ssued15an SeBtAtive samp I°foiﬂ%§?‘dﬂpg¥‘éﬂ‘&’&ﬁg’f ngﬂﬁcﬂﬂ’S%‘&Feﬁ*us
herein by r ef er ence cavb@lso decheatarded by -angnifaithe ngheruwell-known méthods,se.g.,

i nvention can be use.@ﬁa&egﬁ*ugmﬂm&@ygtuaﬁtt SEhAPIRHCRES B ELRRRNAR! -

cont ai ni ng paper towel s an artic - _factur $
this invention, sU8strugent @ﬁﬂhr@ﬁl susedgte m;&amiee gthe, paeticle, size Qs—
i nconti nence gar nentteibution of the deyuychsdextrin powder directly (without having

20 to make a liquid suspension or dispersion) is the Malvern Particle
and Droplet Sizer, Model 2600C, sold by Malvern Instruments, Inc.,
Southborough, Massachusetts. Some caution should be observed in
that -some of the dry particles may remain agglomerated. The
presénce of agglomerates can be further determined by microscopic

25 analysis. Some other suitable methods for particle size analysis
are described in the article "Selecting a particle size analyzer:
Factors to -consider,” By-Hichaél 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

30 the -invention can readily aggregate to form loose agglomerates
that are easily broken apart by either some mechanical action or
by the action of water. Accordingly, particles should ‘be ngl'a'sured
after they are’ broken apart, e.g., by agitai_:ion or sonication. -~
The method, of course, should be selected to accommodate the

35 particle size and maintain the integrity of the complex particles, .
with {iterative measurements 'being made if the original method

' selected proves to be inappropriate. Care should also be taken to
-
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rm'r__sture absorbent "core" (e.g., pad) interposed between a "topsheet" and a

“backsheet." The cycl odextrin-containing sub- strate can constitute or be
part of, e. t he absorbent core, the topsheet, or both. Il. A_ F|luj
Abgor bent I\/at 8‘(9%1’2215? uid absorbent material can be any materi mgg)ﬂgﬁ%

gen- erally conpressible, conformabl e, non-irritati ng-to the wearer's skin,
and which is capable of absorbing and retainlthg fluids. The fluid absor-bent

material can be constructed fromany of a variety of materials commonly
used in. di sposabR¥oidyentack Af the gycledextrin pavidsles withrexgess water to

described in thepréventipreniture partidiRodRis6ThtRoN Nt S. Exanpl es of suitable

absorbent materials include creped celiu ddi ng, cotton. fluff,
citric acid cross-linked cellulose t* 5ﬂ%?’{;E#{égsed in US.  Pat.

Nos.: 5,190, 563, i ssuedhessubstratepqsefyy bseeir\om ibesamt sphid mzterigbaﬂhahnd
5,137,537, issugd Rul.catty ah@9blesdd thé cyCTbdeRtHRr i Reddeda! .Thep Yddmpex

fib di scl d 986
hboor bent fosme. . anebamiey agifa pareic1gted e RG: s 33 Abkoiahe AL
super absor bent f oaratesad féb'rmiﬁ absanbeett materials; shydrogelef farming fabsprpent
absorbent materi al mﬁgrﬁratamtaqsl fyaﬁe@ wovedi FbrPE] RoHwdvén Pﬁfﬁc§0mﬂﬂ4ﬂ’

referred to as abs ent fI absorbent flu a nsi f,_from
about 0.05 g to ab%rig erg. 138 betdgr Ib&rs] yﬁ’éﬂgrg{]f"? g’l‘@@?ﬁ'&b? k/b”g
preferred flui doabseriserfilmes efiraed polymeric garticies gelllirxhg'emattéﬂrmfs As
Ier ‘(’a‘ﬂ gdk?g"‘gs' ” t 'E@Iﬁﬂbsié |sUlﬂs§b$0résﬁéEiaW) |de9‘9raggé leiys' %Eﬁuv‘a?oﬂ%h?ﬁgl q
absorbent articl Sglﬂe ?‘nggﬁéfar ';'§$EW&£G§€Q§1‘TQ t?é'énsﬂgfgd paﬁ*{}u%trest. hei r
f1ui d-absor bi ng pr dplerauseabsdBbent mtemra&s,s ibsnrbelnydgdgéhgs mtectaisacwovent h
water (e.g., wth ypk nu@eﬁoﬂvbr?\f}d ?hﬁs s, | ﬁ’ erdne hi ghly preferred type
erial |

of hydrogel -form ng, absorbe s based hydr ol yzed

pol yaci ds, espdBially Mesinakie Abso gaﬁpﬁ'r substrates ane df}éF ﬁrr;/'hg‘?

(p_ol yrrer: c rrafje;r al Pabf Ndsi.s B8)908, %83@ mrmedw@ma Sgpunle,onlfalist 3y978,025yi ds
i.e., liquids) su i,dg, e

t.-her eby fgr m hydroigf'aé \‘y?;n‘&tdha{lg mcai%e?éﬁfl §113I1lr1%96h£f&*§ i r#kék%hﬁgﬂ "

absor bent structur 3§3¢1’erbi‘ﬁ°<§3?‘r» Helds qet rald s ahssued| Apr Tﬁes@sﬂr efe"rZPeﬁobl ui d

absorbent gelling rmebkiangl dssued! Jutyene; aldss;canw #5637,889)S Trokhan) | Yssueder -
Insoluble, sl ghtly, sz‘asslddﬂkeﬂ ofP8i{d Bhtentd héing' r&:%?pm@é(d“h%rem by
reference.

Some cyclodextrin-containing substrates of this invention can
be used directly as absorbent articles, such as cyclodextrin-
containing paper towels and napkins. Other ‘articles of manu-

25 facture of this invention, such as catamenials, disposable
diapers, and adult incontinence garments, typically comprise a
moisture absorbent “core" (e.g., pad) interposed' between a
"topsheet” and a “"backsheet.” The cyclodextrin-containing sub-
strate can constitute or, be part of, e.g., the absorbent core, the

30 topsheet, or both. _ '

II. A. Fluid Absorbent Material

Fluid absorbent material can be any materia‘l which is gen-
erally compressible, conformab]e, non-irritating- to the wearer’'s
skin, and which is capable of absorbing and retaining fluids.

35 The fluid absorbent material can be constructed from any of a
variety of materials commonly used in disposable absorbent

-_—
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gel-formng polyner materials prepared from polymerizable, unsatu- rated,
aci d-contai ning nononers.. In such materials, the polyneric conponent forned

from unsaturagfé d- cont ai ni ng nononers may conprise the entir ng
agént or e gfzg%#ed onto other types of polyrrer noi etlespaé@g’%ieé
starch or -cellul ose. The hydrol yzed pol yacrylic acid grafted starch -
materials are of this latter type. Thus thdlpreferred fluid absorbent

gel ling naterlals i ncl rolyzed | yacryl onit te starch
hydr ol yzed artic 'S%ﬁ ??‘ eat@‘grgioltsed"‘st é’FE'Fr’E’ﬁ‘%)l gﬂg {H g%' inbefore
anhydri de-i so- but ylioannouamgd)lpatents aﬁﬂamp&eblo’fatsuwmblbhcbmbent matedaisl | y
D el red LUl dinBe! Bred CBh1dTate W‘“P © riube, Pyghie! ueed

pol yacryl ates and hydro _yze ¥ ate ar ch. at ever the
nature of the pol yREASSt @Psghé’" P e- ’155}‘?563 fiNi ¥-3psd@bentNoget | i ng
mat eri al s, suchs mab£190:863, wﬁtﬂuednl&g&ne,r al998¢ 5)183(R07y tssued- Fenked.1993;

Cr oss- I|nk| ng servg, golgﬁ?ﬁa igm?e%@reﬁer &5 hyﬁrq edfﬂf p'qmagt?qr bent

- ubl"e

mat eri al s substanti i NSO cr’oss 'in n&y SO in arf
.deternines the gel SWPEMS aﬁh"éxt#&%‘@&ﬁ eihdl-$refatchliract ﬁsﬁlﬂcssﬁﬂyefhe
hydrogel s formed t hsyuedriam. 23, 1988;c absardent lfokmngabgﬂ-béa esbengueLlsdﬁaam in

the art and includ 1) h t

pol ymeri zabl e doube”%Bé"& %sﬁtes( Sl ﬁg't%%g%ﬁg g eaas{‘ kﬁ?&poﬁ merl zabl e
doubl e bond Mhd ‘BelymeRsastA Mﬂﬁerfﬂﬁrﬂﬂl‘%rﬂp""h}ﬂblﬂﬁ?@@éti&/é"m‘tﬂﬁ ed,and

aci d-cont ai ni ng nogprRaidTReed palp fﬁ@rs%’dﬁiﬁ&ﬂ@dﬁeﬂé@wmﬂo&s #mﬁeﬁt\/\ﬂuff

e A i
Cross-|inking agen@si78¢g tree am3r tsyormeyal ypacceptableescri bed. in greater detail
in US I PaL No. 4, ?76H@\‘§3 réﬁﬁﬁ‘édi ﬁfuidi: absotﬁe%‘ﬂeﬂ?ﬁ?@alstzgre 18ne3-abSordleit I €d

O bkt M TSR abripth Ve L i A 3, 1 B grnenl

triallyl  am nes. Egpﬁdngll hytepﬂelfser(rsadetimessréﬁenkedqgtuagimt'sAGur_eor "super-

e TR b PP vl BRI e P MBS URSHAR, Ardfhoe 2a

mol e percent to 5 ﬂﬂ?eéagerseght&%ﬂfs t"ﬂ\é‘ggPE’P éﬁsFid’“ﬁ% g@rl edr %I’E ‘EP%’F Pbl y,

the cross-Iinki ng propertiasl. | &nlrpnateeii‘llsoﬁombhwro@em onDtantpet aibh wakes

”?L]‘?eff;ge”t ° 0 hﬁ?‘??%&%”*ur 'bg&dmfaﬁé ﬂie ?egd hﬁ&é'mghﬂ“epreferred

P e d type of hydroge1 foming, absorbent gel'hng mgterul is based on

the hydrolyzed pt_ﬂyacids. especially neutralized polyacrylic acid.

Hydrogel-forming polymeric materials of this type are those which,

upon contact with fluids (i.e., liquids) such as water or body

25 fluids, imbibe such fluids and thereby form hydrogels. In this

manner, fluid discharged into the fluid absorbent structures

herein can be acquired and held. These preferred fluid absorbent

gellin§ materials will generally comprise substantially water-

insoluble, slightly cross-linked, partially neutralized' hydro-

30 ge‘l forming polymer materi als prepared from polymenzab'le, 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
types of polymer moieties such as starch or cellulose. The

35 hydrolyzed- polyacrylic acid grafted starch materials are of this
latter type. Thus the preferred fluid absorbent gelling materials
include hydrolyzed polyacrylonitrile grafted starch, hydrolyzed
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abserbent ‘gelling materials will generally be enployed in their partially
neutralized form For purposes described herein, such materials are

consi dered par é?‘*’#% neutralized when at |east about * 25 1ol e_percent ,
and” pr ef er abl ¥st about 50 nol e percent of nononers, andrﬁﬂg’?"‘mﬁ‘

preferably at |east about 75 nole percent, used to formthe polyner are
aci d group-containing nonomers which have *- 12 - been neutralized wth a

salt-form ng cation. Suitable salt- form ngﬂ cations include
alkali netal, amoPglyasrylatearaftedestanchorholyicryhitesamajeic anhydride-iso-

per cent age of t hebutiydémd copoTVmERs Sant | dombeshtibnsC fthaf-&fneuﬁﬂchiﬂgv Pped

gr eup- cont ai ni ng no s e t

neutralization. méalﬂ‘éid’ C(L)ﬁn{"r’lgﬁéchtalé)ﬂ#‘fﬂ dﬁgég?ﬂ]% g{regemel n’&dﬁ%l]tyéﬁ al s
have a degree of neM‘ﬂ&F‘l‘yﬂa esoand biydwelyzed palyacndate@yaftpdestarcherred f1 uid
absorbent gelling ”ﬁterﬂlﬁtavé}‘s&@lehﬁiﬁw afetuehgswlem ohénts afraieatpwel y

hi gh t f nbi, bi fl ot Tp b

articl oo this capabttyl ST cattntGent, GeliThy Eeniasy Sygh aabePiRIZ O in.

of said fluid absorgeneraldel ﬂighh’bt cross-3inked) Loossridinking bserves |tnecpn|dar
2bsorbent  ge F‘?ﬁ;”?“‘ﬁfw’“‘“%"*f’ﬁm“ “‘*‘*"ﬁ?é“nﬁé"‘““s%’t’“&"“é” i ne
per gram of gelli nggﬁﬁg F"“’@“vd“ﬂr@' °Fge@9k 'ﬁe?fs(? PAEL 3§Bﬂ¥'§? &i? u,"

al ., below) canibe veluse nande@xbractable pglymesushamstenisticsabfuthe. hydmgzls
parts of dried flui %ﬁea%hmmﬂe' humbwtc%isahman&ea%ﬂﬁ&t %ﬂe\ggih kbW §in 20

parts of syntheti urine. uspens aLn al anbj ent
tenperature under gg?ﬁ a5t s3nd, iFFI dFor?Qi'bGlﬁT"m ehdd) sompoungs baking; Af least
equilibrium is attwd polymeriZabde dvable \bondsye (2)( gompuands> haeingt htet'necswmme

per gramof fluid aPWPbﬁew u'BSJ? ”ﬁﬁﬁi{ ?Ad? i 'HEE' %ﬁécﬂﬁétqgn{l Oﬁpowt he

wei ght fraction_of suspensi
liquid vol une ekl ubtast Y%Mif’héh?o?‘-'ﬁﬂncwm'ﬁgﬁlmﬂwrh@“ﬁ&] §3) rempoynds he
suspensi on. = The prrévingest flémdtwd)ﬂﬁmmﬂgguup@grmtﬂm Sith shefachidicent hi s

breferabl y 1 1om abolfitans sende teRlats: 88 PHOHS1 AR 14t détsT AlBouidR which
absor bent gel | i ng nB#r ferm mdshmwamaeem tmss'ﬂénkmpgghaganbiepérrtba
fluid absorbent gel Foregoiny eyped! SréQieQéﬂ%e&Oin ghéater Vddtai PincllS.apafibNe.

pl et 't oo B 458 M @ S 8 e . oo
aning agents afe the di- or polyesters of unsaturated mono- or -
polycarboxylic acids with polyols, the b'lsacrylamidgs and the di-
or triallyl amines. Especially preferred cross-linking agénts'are
N,N’-methy‘lenebisacry‘l_amide, trimethylol propane triacrylate and

25 triallyl amine. The cross-linking agent will generally comprise
from about 0.001 mole percent to 5 mole percent of the preferred
materials. More preferably, the cross-linking agent will comprise
from about 0.01 mole percent to 3 mole percent of the absorbent

. gelling materials used herein.

30 The preferred, slightly cross-linked, hydrogel-forming
absorbent gelling materials will generally be emp'loyed in their
partially neutralized form. For purposes described herein, such
materials are considered partially neutralized when at least about
25 mole percent, and preferably at least about 50 mole percent of

35 monomers, and more preferably at least about 75 mole percent, ‘used
to form the polymer are acid group-containing monomers which have
been neutralized with a salt-forming cation. Suitable -salt-
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absorbent gelling material with a synthetic urine solution for a
substantial period of tinme (e.g., at least 16 hours) to reach extraction
equilibrium (2) filtering the forned hydrogel fromthe supernatant |iquid;
and (3) deterWOMRE%®he pol yner content of the filtrate. The %Nﬁ’é’ﬂ?‘g?
procedure used to determ ne extractable . - 14- polyner content of the
preferred fluid absorbent gelling agent buff¥s hereinis set forth in U S.
Pat. No. 4,654,039, Br.andt | dman,and |Lnglyi.n, issued Mar. 31

.Re'ssue No. 32 649 formifig st apson IS, aDEANY MEtRT o AMANIU, syPsY futed
especi al |y useful anmantiumf ped daminesor bthis percéntages ofiethe ntotad e monomere

Moo than aboot 175 ize) MREK | fr3C HArEPA8aTLE tdlpPifHtating dirolifrs? 150
9 A 0 Dy,

fluid absorbent gel'f "Ffé‘eﬁlrattér iél .gh%e &QEF%I deBE?PS‘b@%PPng ntx’fpéf:?t'lys

her ei nbef ore desgcr icomereta tfiipid aabsprbentd gehl inpemiterialy hhivecretegree of

particles. Such fl ubge PPN Somkénat T2sSBheh gpks can be of any desired .
shape,' e.g., spherical_or sem -ﬁp eri c fmt cubi c,..rod-1ike qol hedli‘al ,._etc.
Shapes having a | arge JP%&’@E?"& me #oﬁysgmntesf“dnmﬁﬁm Fat‘lﬁ?, PYeI8

needl es and fl akes arer thosles whéchtlavel at @€l dtdivelys chilghr eapacitygfameimbikingof

fluid absorbent gelehi,fig UiloihidHePAf the ARIAYsHuRRL RFLIIRY, thIE Supierty’

the fluid absorbent gel'l rng material particles vary_over wi de ge.
For reasons of 10nd&3® r%lﬁ“ﬂ'}t’dffé%;bya%fe&'gﬁf‘ﬂﬂrF'Tec?‘_ﬂeki%&"“’gnﬁ?l sai tﬁg‘ﬁq
about 30 m crons afabsdérdent de3limbmsteria¥iar tbell eslumbavimbe defined liasterms
di mrension |arger h a 2 S ! ekin f Lt d.39SS
in the absorbent aro?i gpe&%}%hof@lmﬁ%@ﬁ ggf@uﬁﬁgﬁ]ﬂgﬂc&sgn rggggt‘rt‘e@i%cs

stand- point. Furahsenbent gelddng opgentyibyfears and: iisn seesi fied aps carams 9f
particle size. Lar thedié iupli M pbR\gPam DFYgeTIeNy-agehitced rates of absorption.
Fl ui d absorbent,_gellin terial, particl.es prefer V. pagii.che.si ze
of from about 38 ni cro%ﬁ@qé{%JFp? g, vs BJS&%?#@F@ e%aﬁ" ééiot%:[]eca

" particles. " Part ibel detepmined by forsiag fcsuspensinnnof t shouticd ghPedi PaVES &fe of
the snal l-est di mengr@sd FluidabsdrBent Getlingaidteridsto bactéwted withfatioutii

20
depend upont he. deqRER off ¢ PRSI ouiBRy ous. iuspdhsity oFF" nfffeifnelf 'at
general |y conpri se ambigntatesperatire sindei gentBeostiyring fion abgut: hour (fogthat
absorbent core, g0rsgelling equilibrium 4s attained. The gel volume (grams of

. synthetic urine per gram of fluid absorbent gelling material) is.
then calculated from the weight fraction of the gelling agent in
the suspension and the ratio- of the liquid volume excluded from
the formed hydrogel to the total volume of the suspension. The

25 preferred fluid absorbent gelling materials useful in this inven-
" tion will have a gel volume of from about 20. to 70 grams, more
- preferably from about 30 to 60 grams, of synthetic urine per gram
of absorbent gelling material. |
Another feature of the most highly preferred fluid absorbent
30 gel"ling materidls relates to the Jevel of extractable polymer
material present in said materials. Extractable polymer levels
can be determined by: (1) contacting a sample of preferred fluid
absorbent gelling material with a synthetic urine solution for a
Substantial period of time (e.g., at least 16 hours) to reach
35 extraction equilibrium; (2) filtering the formed hydrogel frqm the
supernatant 1iquid; and (3) determining the polymer content of the
filtrate. The particular procedure used to determine extractable
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typically from about 5%to about 20% by wei ght. of the fluid absorbent core.
When fluid absorbent gelling naterial particles are to be used in the cores

of the fluid absorbent articles herein, such - 15 - cores can /tégﬂﬁ 2859
prepared by aWOB#BEYss or techni que which provides a web conprTUPHY
conbination -of the fibers and the gelling material particles. For

exanpl e, web cores can be fornmed by air-13%ing a substantially dry.
m xture of hydrophilic flbers and_fluid absorbent gelling mate

particles and, if cRodymerycgptentoafsthe, P"See"d'é sfiuj ngbi‘%‘i'geﬂteﬁﬂﬁ“ﬁga%
Such a procedure | buféearsr horednnbs esetf fibdth in U9, SPatRaNe. 4)654,039 5 1Brafidt3,

\|<l\§l szaglgng7§ol dnmholhﬁaﬁl“?ﬁﬁ M&%};s&&gﬁar Agy ] Qg%fahgﬂs éfnh' HHS Tt -

the  air

preferably conpri seﬂ§u‘!)s‘cb5ﬁ‘fqeaFI§F1&Fﬂi)ﬂ'aE‘tf‘F %)é?"éc'hr‘?(!fev\ﬁﬂecﬁléf usefyl, ip
have a moi st ur e gonghentflafd li¥oebentcarticlest hereinxamp! thesantwhicmghavee an

fib dth |1 |
Hora aboor bont Scor LB drBRabidd 2antehe” th) Sithed " uffle® of ggon‘}h 4,
Osborn, issued Aug;than aboytddx, pretryabtygo WCSH(B‘M aboyt; J0% by ‘!ﬁiﬂh ot
1991, WD 93/ 01785, flufl ibkorbent gelling mitekidhed Feb. 4, 1993,

2 ot or o0 it
patents incor potfat carenbyricsl Wy"#ﬂéf émeﬁheefommf |dﬂ€|¢f'<9&?d!$"ﬁﬂ?ﬁes§“¢h fluid
references, glue isabapeentdgdld ing maiterials dcar aueewfbaﬁsdedtsurasuaamde g.,

sbsorbent gel |19 B, ok sBRSHheat el M?Efméoﬂﬁ#&*ﬁ%?ég ic
‘fibers and fluid abShapeshavipgl a ilangerareatest qducnswm/csmeveéﬁrdimensdpn ratio,
i nportance in determel Réed1B$ Hdu'f‘l'aliﬂésoﬁhﬁrﬁlwr@&RWﬁte@ff&hﬁsémﬁilﬂnd

of the fluid ab article uc s_ar The

density of such£ d&?t' #e tfgn Hﬁﬁ]e{b @%Pngﬁlﬁf‘g p'FéFE{@ ’érgiéﬂfﬁ M
range of from aboutal®oOie usedabout 0.3 g/cnB, and.nore preferably within the -
range of from about 0. Ofhe QiADY the 2FAudd Cibzortenl’ §&1Hg (ditePra) ai‘ﬁw&ﬁ of

Density val Uss. for B SaFEVER|& WIgharang bEOE oreaspns o Srusbeity qu%@wgm
and caliper. Cali psverage rmrticled sizedcrsmallernithan nabout 30 microns are less
20 desirable. Particles -having a smallest. dimension larger than
about 2 mm may .also cause a feeling of grittiness in the absorbent -
article, which is undesirable from a consumer aesthetics stand-
point. Furthermore, rate of fluid absorption can be affected by
particle size. Larger particl es have very much reduced rates of
25 absorption. Fluid absorbent gelling material particles preferably
have a particle size of from about 30 microns to about 2 mm for
substantiaﬂy all of the particles. "Particle Size" as used
herein means the weighted average of the smallest dimension of the
individual particles.

30 The amount of fluid absorbent ge'ning material particles used
in fluid absorbent co_res will dgpend upon the degree of ﬂmd
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

35 absorbent core. |
When fluid absorbent gelling material particles are to be
used in the cores of the fluid absorbent articles herein, such
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_pressure of 0.137 psi (0.94 kPa). Density and basis wei ght val ues include
the weight of the fluid absorbent gelling materials and the odor-control
material. Densit of t he cores herein need not -16- be un
t ¥ oughout t WO W ihin the density ranges set forth above; hﬁ%@ cores
can contain.regions or zones of relatlvely hlgher or relatively | ower
density.. The size of the fluid absorbent er bfe Is dictated by the exact

product de5|gn sel ect ed t r Topsh Vat e The
fimished articles ﬁg?eg E‘Mk’h"%ﬂ}g’@g‘m %ﬁgrﬁ%g Acfeheéw 'ﬁ'e Slﬁcﬂ Qf"}'i% Ing
facing material. wehecompyhsingace (Dﬂlbd)q!ﬁl’lelet of #the efibersuand Itb?elh”daﬂl be’
an%/ C,orr}ol - alnt fsof Enaféiﬂk'l nﬁhrt'i'@ﬂ:s Irr¢rt aésangel,t QeS heoarcgh ' Seskor;ilédpgimar
mat eri al . unctio 0 con ar er ui
di scharges, to all 83\T qﬂé'ﬁl §cﬁ‘éq§3§'§t’t’®y iéi‘brel 39&'%’?@"&? fbf?ﬁ 3 he.
absor bent el eneht, fiuid tabsorbentit gelilfing vmeETﬂs particles oand,hd ff desiredi art he
absorbent el enent. ntféashmsbyedenswym ﬂh@rﬁébilﬂﬁﬁe&emd?;uéﬁﬁnbf&hﬂﬁfﬂ 19"
syn- thetic flbers lﬂw&ures Ve@ﬁ Fé?@ 4gon1natgrm
or synthetic fiber8 tMWEsfF p @78 Wei
foam or the like. Gﬂmnf disseat Sentshis.eﬂ%ﬁs sﬁnmndjcnbhﬂdimamwsn Padl WNest er
{ gglr[scmrrfgﬁtfggma{) OW"??% {th@madPiIdid 2uebst FopRAl by s‘acﬁ'em' Broceli@d nente
topsheet mater 18 peefer B&sF@"RXé?ﬁ %ﬁ‘%gﬂd&' @J"Hﬁeﬁ;% nSFées'BéEaB"cﬁft' 65%
by wei ght stapl e | enahlly, hiMeSamm:turemhyamm‘ lﬂtoa'rlaes(ssuch as Kodel type
411 polyester fibers ag, 0. t
~Tennessee); about 15% crl FI(1&%@:'9‘{1Fe Ienég gﬁ{l'@r{@g Pﬁ%deargéﬂ%and
about 20%acrylic QGWICQ%r‘SanHESrS“EsM" ceYughed of luig iﬁ?ﬂ@% core ipy
foelbanesﬁ C_orporafloascr@bgi Imot-éefu‘lwritnhucsa.r Pat ndps: 4$Dsmlze4Jhmbon+n Nefueds to
i bers having e eagt a pr Ir

1s, 'Rﬂ#e(;? 31’996,|§ o§ %bﬂ{ﬂ,beiéé% ’C)ﬁE- %, P1136f! ' 4

t opsheet is co ruc Ve béen’ carded

and thernally bondéé/qlﬂaﬁa s%‘&?é@l abai ,p;mbbished Felhets bﬂ?@ut "Steetehableng
and of from about onﬁbenﬁtnlﬁcﬁsQ' dftidi W0 93701781, ddtinCon €t RNSS Spubl dshed

(opshect o (RS g e St B, At APes 1 o it ¢
_ patents incorporated herein by reference. As indicated in these
20 references, glue is applied to an air-laid, ‘latex-bonded tissue
and absorbent gelling material is added and then the tissue is

folded over.
The density of the f'lmd absorbent cores which compnse webs
of hydrophilic fibers and fluid absorbent ge’lling material par-
25 ticles can be of importance in determining 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 preferably be in the range of from about
~ 0.06 to about 0.3 g/cm3, and more preferably within the range of
30 from about 0.09 to about 0.22 g/cm3. Typically the basis weight
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 fron
basis weight and caliper. Caliper is measured under a confining
35 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
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fi ks such as those described in U S. Pat. Nos. 4,342,314, Radel and
Thonpson, issued Aug. 3, 1982; 4,341,217, Ferguson and - 17 -
Landrigan, issued July 27, 1982; 4,324,246, Millane and Smith, issued )
Aprii | 13, 198WO%REOE 929 135, Thonpson, issued Dec. 30, 1975, PCIAVSIHN28ENeqe
patents being incorporated herein by reference. For exanple, according to
the process of U S. Pat. No. 4,324,246, suprls, -a sanple of thernoplastic
mat eri al such as 0.0038 cmthick polyethylene filmis heated above its
softening point. bg undformyithesngheut diencore.s Whkhinekhrordensity xenamsi setthe
t her nopl asti c nat efgrath afwebethEOdsmd cal cofith e Fegithsi 6r |z6R6s bR avelhbively

‘mel ting point of tn&!‘gﬁ “&r#&ﬁt‘ vel W’g?%"?ﬁ thernopl astic material ‘in

sheet formis then Y4 heated for ni ng screen. The

formng screen-is pref BPQat?I‘?e af 3perﬂaﬂédamrlzenﬁes}emsct clsn dietated) bynshe

desired aperturg Spex#t muﬁaf desigdl se@éteduration. A vacuumis used to draw
t he heated fil m agai nst tha s§rn LE% e filminto

the desired pattern and ha ] ' : >-the vacuumi s
still- being applied tofhen&inished @rtj@@sdlemzbn vé’ll miwéxeh; pvawidedowith | m

The hot air jet pﬁ*r?ﬂﬁﬂtﬁ&eWﬁgf 'fhé'i‘n ' Fl\aﬁbrﬁﬂte"rﬂecﬁdnﬁsmwl("& Eﬁ’ee‘thﬁ
pattern and size of ﬁerrreabl e sheets

prepared in the maﬂ?l Pﬁ)‘% ure‘éhefs‘é? carqoee 3“%%3“@:1*8“9335*§ eat@9e Meni ent | y
referred to asl@or ienitatings(to thacweaner/scskitn) plamarf miteridls i Ipdiunctions

since, if the calipefontact Othedweafer’s ' Skind 'ﬂayr@&qumt:e Hf‘sd\b&e% eté ures

and not readily S her ro act
absorbent articl esgﬁf? 'ta"s o‘ﬁég‘a’ggscél’aﬁéﬁ arga‘“l %C%F"ﬁ' Fﬂf@harif'ﬂzl 3@‘ and
the like, the sheealdrbentcdlepentavand tal igplatefthecamardrds sktut frdmOtbe cm

or preferably [ essﬁ‘nag | enags&%gndpg\eﬁﬂgt her fornmed-fil msheet materi al

useful herein |s t resi mensi onal web exhi bltln‘g‘i fiber-1ike
appear ance andi®actile 9971i°E§|Lqunca'béﬁpP9"§FﬁngPefl'ﬁﬂdﬂ fragemstlad or SYprc
material, wth sai thetdb fibersgopr. fidtured i theryofyf .nonpsvenr £sbrit hmadepefiromr es

el 0 def Lnec, Y, ufbigh] e et HURES 340ty PRt Ko R S
sheet materials cafiilfe W"@B&rféaﬂuﬂnﬁ‘ehi/ tkeephobi ¢ plastics such as
pol yet hyl ene, pol ypr opfl gneferred", tm@leweid | §gun oflded enorewbvenn Qoftydster use
in flul d absor%&nt fi‘mﬁ“ﬁ&d% 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 has a basis’ weight of 22.g
per.mz and comprises about 65% by weight staple length, 1.5 denier
~ polyester fibers (such as Kodel type 411 polyester fibers as sold
25 by Tennessee Eastman Corporation, Kingsport, Tennessee); about 15%
crimped, stap'le Jength 1.5 denier rayon fibers; and about 20%
acryli¢ copolymer binder (such as Celanese CPE 8335 as sold by
Celanese Corporation, Charlotte,.North Carolina). "Staple length”
refers to fibers having a iength of at least about 15 mm.
30 Sti11 another preferred topsheet is constructed from paly-
propy'lené fibers which have been carded and thermally bonded in a
spaced-apart pattern. Fibers about 3.8 cm long and of from about
1.5 to about 3.0 denier are suitable " A preferred topsheet of
this type has a basis weight of about 24 g per m2.
35 Suitable topsheets can also be constructed from apertured. plastic
films such as those described in U.S. Pat. Nos. 4,242,314, Radel
and Thompson, issued Aug. 3, - 1982; 4,341,217, Ferguson and
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such as catanenials, and the Iike. Yet another type of sheet material
useful herein is described in U S. Pat. No. 3,929,135, supra, and consists
of hydrophobic polyner filns having holes which are in the_ for
tapered.caprIFQﬁV@éQI These "tapered capillary" sheets are al SEHVOMEYr
use in fluid absorbent articles, including adult inconti.nence articles.
They nmay be prepared from vari ous hydrophobiE7ponners, as nentioned

from 0-0025 o0 0 opaarigan. Seudtt MY Yo7, PIREE. Vo8 B0 Wl farel sRETSE? ) 5
supra, can be nade issuedr Aprilt 33.f J98%crand; 3,929,135,t Jhempsan caisisuedyDecs et s.

I n use, the apices 19f5,! BF1 @RPiHek@ PaténtisNbeing NincardretbdC Réveih Byy réfapentest s
are in-contact with-t hfi *mgfrl }%ngafcl %d ahsorbent core tﬁ'r%al t
General ly, tapered ca FPY aPYamR18, cGCRTAINg (L0, 1hS; PROGSBs OF urhe of E?Cor“"Cal _
surface, but it5is432ps&ncwpriootl sampleanf hermonldspic apatertialstsusht ase,
S_urh as @ L rustrurmo@t{aﬁ, aurﬁﬁhg my;??mbwgrmtisl lfhehfé"da'iBWearits S§4F8Eing OF
pol ygonal base, is_w thin,the rm,'tape capl rv":. circular per.e
capillaries, - home\?g}'ftf at(th%sse"&te'fiﬁ'gt ﬁf’g"etdeiéc&hﬁt ?Bﬁ(f’e"_’?ﬁf“c&hvé'm'@hc_ €
It is also to be ®hexmoplassdic twatertale camber Formedpot Imolded . andnivdeasythast ric
(S! dej , tget ﬁn%ﬂ ?hOfthé afiﬁrti?ﬁ‘tmﬁtsb#etﬁ@%ﬁﬁrfﬂﬂéfr'ﬂﬁt I{ei@é’ﬂ tmwguamet hg;
i de) an a e_anal.e aper . can, change conti pyous - cur,ve
over the distadBe M 15538 f‘?f%gpﬁ,e{“ 3 &ﬁfﬁg’rf"éﬂq\ e?’“ﬁ’ag.‘éﬁé‘&léﬁ%gﬂ Eeg'ed
taper is .defined aforwiegasgteenof Thee formipgnscreent ie preferablyt be apeptivedry
at its point of m gi@\HedR iR "hiling! B YeSfred Ahertiifd o512k, | GtERr UnjsaD! ©
for use in top- sheetgs accaqr |ng to the, pract{ice ol this |nveq ion Is from .
about [err] to aboﬂ“f‘@l‘ﬂ?“’%s Sfféﬂ‘ﬂ"nbfd‘ﬁ 19 dravwthe heated,fi}m agatnsts
defined as the naxithenfaméng nsereencntherebyn formingl the Hfim dptdctite alesibadd
tapered capillqgy. pRoenORR kA TR Ysirdd® nifd | A6 25 uhife TR VILPRE"
measurenent in*the apex of sal d tapered caplllary, ich apex 1s renote
fromthe plane of Sk} 8pingeappliedcte the fildmedcdet Hfi hotgajriis passedcoves m
of a frustrum O}‘ athonfilal. sUhd akst dike joBSperdoratepcthePEITangndiampasteras
are, respectively, i er t i . ter
and apex di aneter g&%@?@ﬁﬁg %ﬁéﬁ paﬁé%& s}ﬁ’n?g&éﬁgnég%%svdw ﬁ,!ﬁ‘é%oﬂh-ﬁﬁe
respectively, basé&crég¥eni ng di rlensi on and apex openi ng di nension.
20 Fluid-permeable sheets prepared in.the manner of U.S. Pat.
No. 4,324,246, 'supra, are conveniently- referreq ta 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 therethrough. For the manufacture of fluid
25 absorbent articles such as diapers, catamenials, in;ontihence
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.
~ Another formed-film sheet material useful herein is the
resilient, 3-dimensional web exhibiting a fiber-Iige éppearance
. 30 and tactile impression, comprising a fluid-impervious plastic
material, with said web having a multiplicity of. apertures, the
apertures being defined by a multiplicity of intersecting fiber-
like elements, all as disclosed in U.S. Pat. No. 4,342,314, supra.
The Radel and Thompson sheet materials can be prepared using
35 hydrophobic plastics such as polyethylene, polypropylene, PVC, and
the like, and are well-known for use in fluid. absorbent products
such as catamenials, and the like.
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REPLACENENT SHEET -19- The tapered capillary apex d| aneter is a dianeter
which will allowliquid to readily pass fromthe surface of the topsheet to

t he underlyin M‘Jﬁ% absorbent core. The apex dianmeter is frq,@. %004
tovabout 0.10 (0.010 to 0.254 centineter), preferably om aboltt

0. 005 to about 0.020 inch (0.013 to 0.051. centineter). The tapered
capillary base dianeter is selected to sati‘slfay'.two criteria. The first of

‘these is the subjectiv ' r e Qf tJ WhL C cts |
the skin of the Juser ‘%F{G‘;‘ﬁ h%% %goépéi‘)%gr%%erﬂ %e?ﬁf&%ﬁ% I]Ié Jl5\?(‘;1'$)Lg%é‘rrxalde
to exhibit pleasindd €t Bt kNo. nérﬁz\ﬂakiﬁaalstlmabuF% meisttshefbbmommeter
is within the rangpofymem Fhms MvORp HodeabaichOaRd0is Ntk (RrAloft @afbredS

rom about” 0. 030"t SBTIHFIE-0 g@%ﬁ*@&%%ﬁ“‘*ﬁ* | sBeatd b Aabg enbit P '
second criterios | #sehdr Fhddcapsanbenty yideles, afncluding: advat| !em@yrense
al l ow an expected lartitlds Ar Pidyciay e Prepdred ofroR ar#dus! Sﬁﬁbpﬁ&bﬁc%ﬂyﬁér@ty

This criterion is ti y iong for_ di | apers
and sanitary |tens%§Tﬂ'§I'¢1'§i§£ h%{;’?ﬂ’gg%/a gﬂggpﬁéa ﬁ?‘l’apff'“zp ?ﬁ/ﬁgﬁ)dl ggt he
di stance between t having: thicknesssefi fram0 02§ht9 0 APSheam i iemployedhat surface
whi ch normal I'y contact Reférenéd<ite- 0fs.t bgt.UR6ES )3 9291!351,9 sﬂﬁ@ﬁ @én tﬂéemidtOQﬁ ed.

|1 This h t t
et oY and ang Sl ‘35%«*% Fen B EiRrie W SHy SoaFE.Cl 10, BFEF gne
described. The heiagtresoet tthe cappblazies Api suchrizpsreslicapiiiany dopshests areure
Tt or Al Of Con: St on G By SR, TS RO SAE e it
oui table ranges 7 oReldraThe! siRered aBhTTAREES, ath dncie EOMLRF (o ACHLTUR gty
et hyl ene of from meﬂcaﬂosﬂ'fﬁﬁe ibut hi¥ OisO@8 be tmdéﬂﬂ:oodr)tltam amnegmeeﬂdyapex
di ameter and balge %ﬁé’?iﬁieﬁtﬁﬁﬁ gﬁmogﬁeiefﬁgﬂ@agﬁcapﬂiﬁmﬂ"%et -‘ti?ger a

.ISInItS criti e ta can rom

about 0.003 to aboUP%%ﬁ "(’05%8% (9"0991‘0 onad nPAshet b5 Wi N’%tthfetetﬂ‘
relative dryness or‘fttﬁueducipﬁ&hnyf',tmcum'sltlﬁéredn’pipiﬂaﬁibat hoveven’ arke

i quid which cont a‘&Eéﬂ]tﬂ? {4315 3EEeripEidn” FIR CoAVeHidndEOUIMt ' §s tRAsHNRo b d
absor bent el enent
, understood that the tapered capillaries can be asymmetric (i.e.,
20 the angle of taper on one side can bg 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 is defined as the angle of the
tangent to the side of the capillary at its point of minimum apex .
25 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°.
Base opening dimension of the capillaries is defined as the
maximum open measurement in the plane of topsheet at said tapered
30 capillary. Apex opening dimension is defined as the maximum open
measurement in the apex of said tapered capillary, which apex is -
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, respectively, the base diameter and
35 the apex diameter. Base diameter and apex diameter are herein-
after used interchangeably with, respectively, base opening
dimension and apex opening dimension. ' '
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REPLACEMENT SHEET -20 - turn inplies that each isolated droplet of fluid in
contact with the topsheet nust bhe in contact with the base di ameter of a

tapered capil | a(r# This state of affairs can best be achi eved éb&zg%?and
area (the ar eXOIM2ML topsheet that exists between the bases fq? er ed

capillaries) is maintained at a mninum The mninmumlimting value is the
case where conical tapered capil- laries or ¥ram dal tapered capillaries
are provided in close_packed array £4 ere the periphery of the base of
each capillary is in CB\?R darersd canillaryodpey diameper d&,3 giametenvhich widte of
adj acent capillariathow 1iquité tooreddilyepassr feongehe surfae of rtheutopshest ter ea

Lends to insure thehe Apabiiying High CeRBHE "khle. COMe*Shert 4ibRRSE. B From

tapered capillary. e diapersis

where the tapered about, Ioaﬂ‘?‘est"asah%? eprp&gf dneh 6019 pER) %rrzé"l ﬁe'eiﬂuete@a'

arrangenent wtgd fﬁﬁ’ﬁe&hﬂlyt fiéh tabodt) 04005 HA0 absute DeoR0C e 1(61013s tpeg.oszuar e
I nch of topsheet % _per square centineter). U S. Pat. No.
4,629,643, Curro an tL| nrra i ssued Dec. 16, 1986, discloses a

m croapertured pol yrer ke ‘Iﬂpﬂﬂd\/\ncﬂhﬂ‘itﬂ)rWEddi%tm dsi sphected da, sakisEn can
al so be used in theud)rmtme ofTheh¥frstNYL NEHes® - 1sA the gdnbyed@wé FebPlof the

fluid- permeabl e for fi h erl whi, c ed int
practice of this i ﬁ{'}gﬂff o"rfmt@e 3"35#%& h Egrgagﬁga?ﬂe Iﬁgi" LB%LE §a8"- R? et
al ., issued Jujgy 3bas lbeen dammm@rﬁ\wepgmtwenwsanobemadep&penxhitbdt

Ig{ tnfsler : ﬁ:snsag e;/lsswéssa? i emeimenﬁhhag% adtribatdsUatien’ fife Birut drnete’ ifgned
not only to prOV| dg"ﬁ'\4 é%f'%e ?"8'? I'Ptbﬂ' ’Pﬁ%tﬁ“l ég? Pe@é ﬁéh §§r°‘§| 38 to
substantially eli errﬁiSecentriM)gl Breferablyuthe basecdtapeberi shoudd bel withis do
not have ~an undeghd Hhde ST fhém auR0.J0sl oARRRR! GG, incﬁmrw“s@qszs

whose back faces are treat I C esc bed in U S.
N, T T8 s centinetory os e AHEPNd ErIeHn 48 ERTtatDeCRpIIa ase
enpl oyed herein. | diaﬂdlet i ben smat Xt leaoughp bo salloat & eazpmtbdrbtﬁuﬁhtdmp\adts toen-

tioned herei “above ﬁd’r@?& a‘ielé%fstt&% P{p‘i‘?ﬁﬁ@ | WK‘F?td-f‘&rWr?’ i"s%‘iime

undertakén with hy mat e unche
t her et hr ough. by the above dimensions for disposable diapers and sanitary items.

‘The height of the ‘tapered. capillary is defined as the

20 distance between the outermost surface 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 upcn

apex diameter, base diameter, and angle of taper which have been

selected as hereinbefore described. The "height of the tapered

25 capillary should provide a structure with a minimum tendency to

collapse in use. The characteristics of the material of con-

struction of the topsheet in large measure determine suitable

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

30 and apex diameter and base diameter are in the preferred range,

and angle of taper a is in its critical range, the height of. the

tapered capillary 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

'35 implies that most of the liquid which contacts the topsheet is-

transferred through it to the fluid absorbent element. This ‘in
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REPLACEMENT SHEET - 21- It wll be understood fromthe foregoing that the
aforesaid preferred, "sheet” or "filn' materials used in the practice of
this invention are substantially different from fibrous nonw 02859
meterials, WIW@AYZSY characterized by a | arge nunber of fiber

overlap each other throughout the thickness of the naterial. Mreover, such
sheet materials are made frommaterials (preer- ably, hydrophobic

t her nopl astic pol yneri ter al s vi d ppeari.n .
stai n-resi stant or t"'r%ﬁ“é?&?n L‘%f‘?"gége‘?ldl'i"&seg gfﬁgf‘?t‘ﬂpgﬂbté?t with
mat erial s which camhé)etnpsbehthauet nbe nid usbatadtorwi¢hatied cbaseardismeter of a

nonabsorffm df' brouﬁwfdab@m%ousuﬂets {oﬁ*ﬁiﬁ-s"‘@iﬁh e ach'leved if |
passing ther et hr ouSHE. 1and: pTeackhe, SFe af Hie, tobiest YAELeRSHs coFMERT Qe
wel | -described gn bhszespaf dhe ﬁapemdatwiaﬂarisﬁr iem*ptﬁned attcmmdnngmtoThhe
process of U S. Pa‘nin“ﬂm ﬁmqgﬁug‘%?luewqgs Pcta é"wheré perEa cip%z
sheets. com prisi g net wor ri bbon ; is la
chemical types, anddtjesh Wmﬂyﬁ“'égﬂmtiaaﬂ%lct‘l’ é sscﬂ’f*eﬁr?lﬂ Bdi M sClosfe

contacted and cool pacied atriapv{whire the peripheryiof sthecbaser of shckeicapillary is
characterized by sgj, oﬂ’ti&e&g'}‘ntJiQ@Wﬁ%é”}ﬂrtm%tdtfdp&aba&%#fﬁaacent

materials. Such shee practi ce S. 1 nv

Anot her sheet net eFF&i agies); nHheciprefarred carrangement of nE!“‘(‘,'Hﬁps?‘l‘* yea
reticul ar- net\/\orkteﬁdspmbymurc that aamenhdividalddroplet ot i contact b beasdys

of filanments orien nt ,a 2 nce
can be nmade to Eurtg ean ‘E‘?F&i gﬁhl I'C |oﬁ 8&%@5@%" %rgg F{aﬁ d}ﬁﬁ ﬂf%

6, 1986, to furthediaperssis vhwathezainemd @ﬁnﬂﬂas*@hé% eremee 8 des sriMheet
materials can be pra?@aﬁﬁdoﬂfdr&!l Mh?ﬁhﬁbl Qim aﬁ'bhcibwtcmoastopdbyﬂ h;soene

Brotbors such’ a5 o 1eRrH; arei1iaries REr [YoBat® doeh "hcuspShedto is. R “BSE LY

have a basis wei ghtsqtbireoce‘»t;'tweolmces/ydz (0.0016 [err] - O. 016 [err]), a

G Eotaen i 2 o el o o TR WS A s ERat] B0 bt 2

'?t caﬁ be ascertai hgég’by‘?%ﬁﬁ)%%sslﬁ E‘EP‘PFI"t"ﬂ%“ P ymerc fifn® it mproVed
tactile impression, which can also be uséd in the practice of this

20 invention.

A highly-preferred fluid- pemeab‘le formed-film sheet material
which can be employed “in the practice of this invention is
disclosed in U.S. Pat. No. 4,463,045, Ahr et al., issued July 31,
1984, and reference can be made to that patent to further assist

25 visualization of the Ahr et al. structures. _

In general terms, the sheets prov1ded by U.S. Pat. No.
4,463,045, supra, are designed not only to- provide a desirable
cloth-l1ike tactile impression, but also to substantially eliminate
surface gloss. " Thus, sheets made of p\astic do not have an

30 undesirably shiny. "plasticky” appearance.

*One-way" sheets whose back faces are treated with hydro-
philic latex are described in U.S. Pat. No. 4,735,843, Noda, -
issued April 5, 1988, and these can also be employed herein.

In addition to the sophisticated apertured materials men-

35 tioned hereinabove, the practice of the present invention may also
be undertaken with hydrophomc sheet materials having simple holes
punched therethrough '
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-22- 1l. C Backing Sheet One mmjor function of the backing sheet (or
backsheet) is to prevent body fluids from escaping from e. g., disposable

di aper or cat products, and soiling the wearer's outer nd
FE Rk RABahssend

otfher surface ntact with said product s. Any conpl i ant,
nog-irritati-ng, planar material which is__ inpermeable to bodyflwds
can be used as backsheet. Suitable material& are described with

particularity in the heg ah'wet}(eo'hﬁd%ﬁ%)t{dowﬂ ‘gf?? %&f%:ﬁ;ﬁﬂ% Qﬁ%eﬁorfsvd

appl ication: A preferre <
havi ng a t hi cknessPegferredn asbaat” 0000%filn" Maderialssu ipré“%r%% cer ofn

aboutlo 0%2 to Sbommi}iﬁ%tgm d?eusiihslthmenﬁlda&mmﬂamﬁT Pidebus homkaeh S
can al so be used, t tiLi er.e o]
backsheet is dict aﬁ%% ’hé’hg%é(l'{':lcétr13 Qﬁ{crﬁg@%ggds tﬂ f‘“&%“ Eﬁmﬂéz%ﬁehstl;e?g of
the intended wekr emhigh °\!9éiﬂabéiﬁ’éd’&ﬁ¢"yth§%l§h‘!‘ﬁl tb’&#“!‘h‘-‘cﬁsef@ﬂ'!'éaﬂﬂ -t he

art. 11. D Optiongbrddebr) rsutl dHeedsmatieeidlsUiade aader Promt mstdrtiswr(cprsfdrerel n

Bl ace on or near bt‘%eﬂ{f&f@%%af,b@s%“h%?h@'&wﬁ??ﬁ%éﬁ‘%?ggm'il?%@s. r
i ntended function. aFeleasxappeneingdi siadnsresistantcont incerstainiagiesurfacean ine
provided with wel | yggown comrercially-avail abl etape fast eners Sanitary

napki ns can be I‘OVI de l,ue, stri out.war d ir sheet
[ npwel | -known # Shl on. W‘?’ gﬂg 'FFES"“EP'F’§§ ﬁtfhgﬁg? e%er"ge‘grh ﬂ??g‘@#
types can optional fgr rxaspiel .oywou!rmnnbsmrbenmg‘ihmasolalfsi&amn&deeemrk
gﬁg: E)'Sggagpgggef it shébttsh%h%ﬂ‘fh‘feci&uééﬁﬁuﬂhg%r Eﬂneliﬁfg’ by wg??dn?faamﬁﬁi'
readi |y absorbed al‘?ﬁi‘i&g gdﬁ‘&?st RE - g‘!ﬂ“ﬂfﬂo |92§§I &F‘?f&iﬁf@ph C%ucREsheet
I'ncor porati on of Cmeterdeks rcian benporepaived byemathods Melbdeﬁrdbéd gar thec patentze,
unconpl exed CyﬁEOdq)ﬁéﬁ'ﬂufe&n Pér %gl I ﬁd Akolklfng fw'ﬂ\eagf-wégsn&fqrsl CpfS Dy

uni formy spri XL N trlbtln the c d i n_powder onto
the flukd absorbent"rra’éﬁﬁaﬂ? 'ﬁlﬁfo@'&e? dlps | Sﬂ%ﬂbf} ﬁﬂk' w&h@?“ln :

use, the body fl ui ¢risingoi networkl of/ riblohed [Fi1 adnto of hiwowdhissémTlani chemical
absor bent REPLA ’ aﬁ&_ﬁﬁ-{h two dissimilar melting or scftening points, are
_ contacted and cooled to allow the formation of a network sheet
20 characterized by said different transverse and longitudinal
polymer materia‘ls'. Such sheets can be used in the practice of
this invention. -
Another sheet material usefu] herein is the foraminous net -
~ comprising a reticular network of polymeric filaments, said net
25 comprising two arrays of filaments oriented at a ‘displacement
angle of 20-90 degrees. Reference can be made to European Pat.
Application 0215417, Sneyd et al., filed Sept. 6, 1986, to further
assist visualization of this sheet. The aforesaid sheet materials
can be prepared using. hydrophobié- plastics such as polyethylene,
30 polypropyiene, PVC, and the like,: and are well-known for use in
absorbent products such as catamenials, and the like.” Such sheet
materials typically have a basis weight of 0.5-5.0 ounces/yd?
(0.0016 g/cm2 - 0.016 g/cm2), a caliper of 5-25 mils, an open area
of 30-80% and a mesh of 20-40.
35 The size of topsheet is dictated by the product design and
the size of the wearer. It can be ascertained by those skilled in
the art. '
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-23 article, e.g. diaper, but usually localized in a portion of the
article. Act uaI I y nodern di sposabl e di apers are designed with a
concentration J1uid absorbent material at different |oc N
dependi ng on t e sex of the wearers. Simlarly, it is not necgggaryrh?“
apply the unconplexed cyclodextrin to the entire fluid absorbent

article. Preferably, . unconpl exed cycl odeﬂ?r'r n powder is applied to
areas nost |ikely to be wetted by bosyf v id waste in the areas
whith do not nornmally receive the bod flcu nore, when

distributed as a dry poOIteeNaJthéumy&dlmofdﬂ»et bautmgarshedi dor rhayksheetl favkoy
fromthe preferred pRsdhi Body FIpRISTREACcA 528,915 Spddi6 e BRRr G5
chance to be sol ubi |zed ¥ r°§ bod ‘Imsﬁf g‘? ecor,reegéss effe t|ved
The shifting happefRtapghial ok H@tst'h ng; the wearsros cudet 935'“%}' S an
fol di ng, and pacﬂ<agot1grofsutfheearin ctontactandthusaidy praduntsst cfny, mmgli,ant,
transport at ion, and, LGPk bh ?1§fj Olﬂ't&giagf w‘l’i"& fliyl %g@?ﬁ&b‘?@n& arb;,?]’cl e
in use. Therefore Tger r o bi'ljze Le
unconpl exed cycl ode)ﬂ“r“i ‘ﬁgkaerﬁdoaf H’écgfr'GFE-r r§'b|“'- WQ‘WF%@‘SC” d
f | ui d- absor bent art witthe partGeel gty ein ctie nbéﬁﬁd)efaramucnrﬁurhtedamd‘tcrﬂ:pl dnd _
crystallization whe abgo
topsheets are i npreéﬁgatd%ﬂ%ﬁlign i g?&(}}gﬁtgg%ﬁgg |on uncoﬁ%l exed
bet a- cycl odext r}th e'!?r 1l haying % %@ii rifn MSWI pz@é tuabeut Ondy |
particles adhering im pheferbtsiyr Promt about c0.i022° tanibous 0 05Dwmbi | i zed on -said
material. This can be f‘ﬂ§ b} ﬁ%ﬂ%ﬁaﬁ&ﬁhﬁm{ ;8%&’ ﬁ( £R8! ke

ex on a

e.g., spraying, the cyc r|n sol u onto orrred an
absorbent fiber webe. %r Wﬂhapﬁﬂﬁ)mstﬂl?m%ﬁsahﬁre\f\here the cycl odextrin or |ts

solution is treated on tmsweé df RRé mhsheEerii macmhhas} .thet e*a%tpﬁﬁfdﬁéf ed

to apply the cygl odext.Lin I Qn,t en it

t he plant. Anot ﬁ se'?PBr?@ ﬁﬁgt ﬁBﬁ iz%sog g&/\ﬂf@?" I Uﬁ?rgrbl h"ggss
attach the cycl odexrcadrﬂqomertaiudtmethoaa sktidedrivethe aet.eri al s and/ or

t opsheet s. The water-sol uble lylncmr polymeric. They -

O el POl Y i3y haarbi Seeyws Pobeip, cahe BOLIOpaT 1B oo
al so be hi gh mel ti ngrqfer;bimsbsmrbviadedpnib}\vmaws to hold them in place on or.
20 near the user’s body to allow the structures to perform their
intended function. For example, diapers and incontinence garments
can be . provided with well-known commercially-available tape
fasteners. Sanitary napkins can be provided with glue stripes
facing outward on their backsheet in well-known fashion. Various
25 pins, clips and fasteners of well-known types can optionailly be
employed. The retaining means also provide -an additional benefit
in that they can contain the body fluids in a more enclosed space.
As a consequence, the malodor is also coatained and more readily
absorbed and removed by the solubilized cycl odek,trin.
30 II. E. Incorporation of Cvclodextrin into Absorbent Articles
" smatl particle size, uncomplexed cyclodextrin can be apblied-
to the fluid absorbent articles by uniformly sprinkling, mixing,
or distributing the cyclodextrin powder onto the fluid absorbent
materials.
35 However, it is commonly known that when in use, the body
fluid is not normally distributed to the whole fluid absorbent
\ R
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al.cohol s, polyacrylic acids, or poI yvi nyI pyrrolidone. Preferred | ow melting .
vvater soI uble PEG materials have the general formula [err] wherein each R

is a hydroge , a [err] alkyl radical, or mxtures of ?‘Bgﬁal S,
and have an gy/ég%% | ecul ar wei ght (MAN of from about 600 tg&g@gg 000
(n.is fromabout 13 to about 450). Mre preferred PEG materials are

pol yet hyl ene gl ycol s pol y(et hyl ene glycold 2Ret hyl ethers, or mi xtures

t hereof, with MV of m about 000 .t o abo rom ahqQut 20.t0
Lnerof i th MW of, Lpn 30Ut 11,900 2 GORH1\ o300abd STttt A0uke
30 to about 100). arthelesciAdtuatlysimodern idispasabberiepers anedestigned iwitb t he
PEG material is frém:@cﬁ%ho% 3ftﬂ|ealPﬂWd hs%rb&ueingfa%v it armmm 1%c.fl~t0
about 1:3. A pref ss of ttac |€%cyc 0 extrép 3 V\f[j nvol ves
admi xing solid ﬁrfﬁ’ ng ot ep%ﬁ"t PEIthesyeargrs..  s1Rjdaxhy,i it Jswaeh
with a nolten rsydrmlasiara BEGappiyethel uncdmplenedt epciodextnie tantllne eyive ed
Che-dr opl ets. Sof | "““Shgzﬁf‘@“ DRLICTE: ©Priterafly, tq“f‘%ﬂeéz‘%%"“?‘%?‘“g
preferred method |%° i@t'ﬁ’e aBRt IS eﬁgg% ﬁ?‘iﬁ‘fA bm’-‘!(ture
into small particl é‘bﬂds rtst avcﬁdl wagter in dlhesareas whieh dnenettmheuyanetewe
imobilized to th d?: lﬁﬁ the fluid absorbent materl als or the nonwoven
t

t opsheets by dlstrl articles on said surf It|n sai
particles by, ¥ g. *\‘E'gl‘ x when di sttﬁthésﬁlﬂl rPQLTE ’blt qﬂ'

particles - to sai wb,xts’ur particles Ay shift awa)cifeshethe Ipﬁefér@ed tloeatiohs; and

mat er i al wei ght %ﬁavga% thEIrRRE Uhet th FAUEUfesk: chanklitdTBb! 1Bl ok ©

can be solidified tur verize gere}
or cryogenical |y. by skhet thedy S extnd WE'FQ) lessx effective ndhpeahifking al

wei Iglhtdrgtlo of frmipaﬁmwota durting aﬂﬂuhnaﬂuﬁctliﬂiﬁgnﬂdcéﬂsmxléwe (fahiibg, e
g(r): [ deuncgm ° xeﬂﬁf%k’g ﬂ%%ﬁﬁe@ aﬁ# xﬂr g?fe?c: ggﬁ)d 4§r hbl ;
have sizes of frontrasspartation oandnmfowngamﬂfoidiwmogﬁbedﬁg id ahserbent
preferably from abglttgc?é) i ﬁe@nusl’r?ggeﬁlrgmitwg fieggﬂé toABﬂWi&é Pheiryr ted
eous sol Lt 1 on of EBR1IGH HOIF WRRGRTexed e fodarRiy epwler” i e, Hrpfariid
pol ymer, such as pesdagionsyin ahe fuidabsoribeet ryticlesci ds, - and
pol yvi nyl pyrr ojg done. OneTBPefe@'ﬂéaaﬁHﬁndi‘ ¥§ EnCin isitdliand Hp'r@%r‘?gtaﬁiﬂatioby
spraying, to the f\lvﬁje'rgir? bt Or?ﬁﬁ |’het?t na%erials and/or nonwoven topsheets
are impregnated with a saturated aqueous solution of uncomp'l exed
beta-cyc‘lodextrin, Upon drying, the cyclodextrin crystallizes out
as small particles adhering to the absorbent material and is immo-
25 bilized on said material. This can be done small-scale in the
~Taboratory by applying, e.g., spraying; the cyclodextrin solution
onto the already formed and dry absorbent fiber web, or in a
production plant where the cyclodextrin or its so]'ution_ is treated
on the wet fiber web. For the gellant; it is preferred to apply
30 the cyclodextrin so'lution to the wet gellant when it is made in
the p'lant. .
Another preferred method is to use a water-soluble binder to
attach the cyclodextrin powder to the fluid absorbent materials
and/or topsheets. The water-soluble binders are preferably
35 polymeric. They can be low melting polymers such as polyethylene
glycols (PEG), poly(ethylene giycol) methyl ethers, or mixtures
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t he nonwoven topsheets, then the resulting conbination is dried, and thus
attaching the cyclodextrin to said fluid absorbent materials or topsheets.
Preferred MW %5 pol ymers are from about 1,000 to about ZWA e
preferred ar eﬁ r’gm 2bout 2,000 to about 100,000. It is essentia a’?ﬁgs{
| east an eff-ective anount of t he unconpl exed, small size cyclodextrin be
attached to the article. Effective anounts-ag¢ée-typically in the range of

f bout 0.01 0 feraply f bout 0.02.g to about 15
G oo pr ef ar abl'y thersT abd06Y Sam 3150 s KA Ae1HinG, Pplamers shel s palgviny!
fol I owing are non- kicdhoi sig pekaepykic adids herfmiyeinylpyrrobidohexed
cyclodextrin particlesp gé'r”étrré‘da”lohemé'ﬁ?ﬁ% dﬁhtEPeso?ﬁtﬁie'iF% ‘f%PHl?”haYe the

Cvcl odextrin/ PEG Partic|es ol 1 xtrin ene

particles are.prep8fRayals Foemula,80- ] Rof""FFki"urﬁ,‘S Reﬁéd acWF’B@GRt rin
with smal |l partgcl eadicad, is cﬁauedlkﬁortdjgh‘l Yy oniniiixttesud € kuplarﬁadtrfawpldndn

pol yet hyl ene ol Yoohayl ' SbrateRRECUYLY et QRO P’ of Orond hndif OBl 5" auﬁ he

conposi tion solidifies upon, C en- gr oun

ice. The resulting%<¥90i dnc %Iff@@xﬂbqqﬁ/ 13 pte y%h‘)ﬁ | 4504 gIW@I b%freﬂ%q PEG are
sorted to get partmsteﬂslszearef pd16athy1Bfd 1peells, SPSl ylethiydese glycol) methyl

Cycl odext 1 PEG Pbhdre] S5 &rtlkd! lfdetd e\iattg.)f.ﬁ( ﬁ?'#%&%ﬁ?jégbé(%' s

particles are prep e unco Q) 3P4t i n

with small pard®cl @ %qozénufsrom Mtt%ﬁeugbwy 200) h nave preferably sfrom abauten
pol yet hyl ene gl ycol, 400t lnoaqboavet,esoe (d\Frgm abeut! 36, thS@Abowkt 100)Qui THecwéight The

par t1 cles Sl 0 §aFIRf reChh ﬁ°89f¥§§ GER b7 R Pe TR, 58 e
renoved for  particibouti 3tl ¢parbout ilgai ippafersbh fpem abauted: h&Oeibsﬂtds34 ar ger
than about 500d|mn‘3r0”5 A%ﬁfﬂh@d”ﬁ‘&h‘ﬁ b?ratftgclgﬂ L&‘y@]&d&tﬁﬁl (I»iéilbg ﬁu'vé'ﬁlelh?’d
cyo adext r i pabyeabiang )Si uncoftedtd,, nelVaprtisTesired &vETodantrin
~simlarly to those powdeFxwithl & n@®)tens hydrophilyic REGrmdtenialgl yihel moldew mixture!
N}a{‘gl gr Saver age MARTpeRpHiyed: Q%tw lto- thdidryFluiddibsdrbent Ratérlis ‘BU i ng

topsheets, then ‘Iett'lng the droplets solidify on said materials or

nonwoven topsheets. Another preferred method is to pulverize the

20 solidified cyclodextrin/binder mixture into small particles first.

- Sajd particles can then be attached and imobﬂizéd to the surface
of the fluid absorbent materials or the nonwoven topsheets by
distributing the part'lcles on said surface, melting said partic‘les‘
by, e.g., a heat source, .and then resolidifying to bind said

25 particles to said surface. At  the cyclodextrin to the PEG
material weight ratio. of from about 3:1 to about. 1:3, ‘the molten
‘mixture can be solidified to room temperature then pulverized at
room femperature or cryogenically. At the uncompliexed cyclo-
dextrin to the PEG material weight ratio of from about 1:2 to
30 about 1:5, the wolten mixture can be prilled by, e.g., spray
drying, marumarizing, etc., into solid prills. The solid uncom-
plexed cyclodextrin/PEG material mixture particles preferably have
-sizes of from ‘about 10 microns to about 1,000 microns, more
preferably from about 20 microns to about 600 microns.
35 Another preferred process comprises blending the uncomp'lexed _
)'clodextrin -powder with an aqueous solution of a high meltmg,

This Sheet Has Been RTlaced :




The conpositions and articles of this invention optionally contain, in
addi t ion to unconpl exed, sl | particle size cyclo- dextrins, an effect I ve,
i.e., odor-c tsﬁ oi ng, amount of various additional adj unctpcT/US94/02859
odor-control ['Tng™ materi al s. | ncor porating adjunct odor-controlling
materials will enhance cycl odextrin's capa %‘,‘ty for controlling odors, as
vel | as the range -of odor types being confr®lled. Such materials |ncI ude,

i | | LLes. { |

ant i bact or i Zﬁgrr%'%ﬁ‘;'démw pemery "ngﬁ. GLAMYL AU, hoRRIRIIE, o
copper salts; copp€idsyodss phl]yd?p'ng é"ﬂg Ong. ot EPE, A3qMeays XS ol ‘t‘%
chel ati ng agentstritptedpang,, byhsgriaping,ptd thef fhﬁddabmbentalnater&mb ohe

| T ke. Especially %?ftfnﬁﬁm | fgﬁs‘i’@il‘fst e}ﬂ@t %qlestiﬁ\ﬁhggcodb'i‘ﬁﬁri Gisaldpied,

silicate/al um nat € mat er |

ar e
present at a | &velandf thlfson?fébéhlt"go the Q:YFlPd&!SUJfE‘ 9 gs“f’m% e hsprband ¢ om
about 0.1 g to abguteri@1g.or Bopsheets.ahprefeerdd MWt of | sxidopolymerst ppe from -

di scl osed herein t‘gg@gﬁ#@ SgCH(y w %98 0009 4Rre mtfg,o,l 8 ¢kdnl About PUTO

partially neutral e‘? orm hg absor bent ltTng materials, such
as pol yacryl ate gélolihvgtrﬂp Q02| and acryl ate grafted starch gelling

material (vide infra),jpane asseatisdeftnat iat tieaspras affectivenamount t of cthet r ol
certain am ne-type_ogdo ri |

A hoony Do hnSBxedi G901 B L DaB 1A BE dRegel ud “‘e”"““z"if the
ot her odor cont r olEffertive amounts| are twicz&hr |i!|eﬂ'3d6iﬂgeohfr6P'F gI n
general terns, tragdi hbdtRaRo Obkéﬁ?amﬁl’fdnﬁﬁbﬁft 3. oangmhetbontllszfst,emre

f ramewor k, W|th asso d cat i rovi e | ectrical
neutrality. Enpir |R§'§f?"§? ffE‘"&ég?‘ﬁt gl\ﬂarﬁ E‘iﬁg}fﬁg éﬁj éf)ﬁecggnt ed as [err]
and the electrically riheat rfal'loyéng axe nonx]imiting xexamptes of dJhep forms gfp

REPLACEMENT SHEET féﬁé‘d vah Gakt f18s ARet daﬂtﬁgﬁﬁﬁd in NheSpraserttt i on
and n is the ar g“e“%o g%alogﬁ% Ag) not edsby the enpiri cal fofprml a,

zeolites may al so ’d‘&ﬁ'ﬁr P8e waters of hydration (z H20). M can be a wide
variety of cati onsgycledextrin/PEG-Partdeles flerr], - al kyl anmoni um  heavy

metals, and the Iike. ¢y iRj&heiddesethioetyeinyient 501 Pt W1 s areh preparaent
i nvention
as follows. One part of the uncomplexed cyclodextrin with small
20. particle size is mixed thoroughly with about 1 part of molten
polyethylene glycol with an. average'HH of about-3,400, at about
70°. The composition solidifies upon cooling, and is cryogen-
jcally ground with dry ice. The resulting solid- cyclodextrtn/-
polyethylene gTycol particles are sorted to get particle size of
25 less than about 500 microns. '
Cyclodextrin/PEG Particles 2 - -

Solid cyclodextrin/polyethylene glycol particles are prepared
as follows. One part of the uncomplexed cyclodextrin with small
particle size is mixed thoroughly with about 3 parts of molten

30 polyethylene glycol with an average MW of about 1,450, at about

| 80°. The molten composition is atomized in a spray drying tower
to obtain solid particles. Solid particles solidify on the wall
of the tower and are removed for particle size classification.
Some pirtic]es have sizes larger'than about 500 microns are ground

35 further to reduce the particle size by cryogenic grinding with dry
ice.
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i s~icharacterized as "internediate" silicate/aluninate zeolites. The

"intermedi ate" zeolites are characterized by [err]\ nolar ratios of |ess

than about 10wq dgBigial |y, the nolar ratio of [err] will ran%ﬁmww
. WO (7 )

2 t'o about 10. e Internmedi ate zeolites have three advantages over "high"

zeolites, disclosed in U S. Pat. Nos. 4,795, 24682 and 4, 826,497, which are

i ncorporated herein by reference. First, thé nterrredl ate zeolltes have a

hi gher capacity fo%gmw%\%@fh is inportant for controlli ng
urinme and nmenses odors... ecqnd, . i n nedi eolites have
| arger surface area ?%‘G 85¥)‘0|[° ?’Fﬁ')‘"fﬂ"wthﬁ Lol zgiﬂcf‘fes""{"aw 40??“99/ g) .

Therefore, |ess i npartmlisataeezxmllei simillarlyeddethose afbExabple @i viesingnpolpt of

odor on a wei ght tQt ggéﬂ'ﬁono- - h&ﬂ’ethéﬁ’i»?rm&jiﬁt %?Oidoh% g6¢. "ore
nmoi sture tol erant an ret DI e odor = absor bi ng cac;|t e presence .
of water. A w d® variety : 0 AL g ¥se herein

are comercially avai |l 3te &mo“&lﬁ@?a@ﬂ%ﬂﬂtiﬁ&s WRLEIEB 3®0erﬁ:3m \GjtiaNally
CP300- 35 and VALFOR,{H3f0- #\G’adﬁ{:gg]\ P% Ff&@ﬁ édons &B@cf?vs]i‘%@ Eﬁ%es

(other than Mrdenite, as noted |tes
zeolites used her efgXHiBsnan effective; |b|eous°d99ﬁ9"t@ bi"gsv&ﬂ"?%ﬁs°fwﬁiﬂi@ﬂ§t es,

and sonme types of Ydditdbrdlesadjuncte ouhea:enmﬂtr@usnateawestOSntmratiag’r"ety
| ssues. ACC?§ di gg uhct ngmﬁcoﬁtq'roﬁ in@e%iérﬁ\,\}lé‘s H%edenﬁﬁﬁ{e' ri:g’c?ode%md?d to
enconpass only“the non- f -occurring
zeolites neet the 68}%@?! far conteailing adanss i nwellhas dhatraage @fz%@l"l t3P8s of

the types avail abl peing e6ntreTId. ArSachaerialy 1l ade)r edicekanple S0l ites|igh

enpl oyed 1n ﬁﬁo'p'r§§f*"§£°e Ay T i L L L L
i ntermediate rati ocmwnds;s such Hiagh cetyl P.\f'tidyliilnclchbm"i“orZH)Carﬁme\'idghe
wel | -known " nohgculeggpedi %“Pts, p@polw,{ses cﬂioﬁh%d? Eﬁtﬁrﬂﬂ?' 'ahﬁomﬁilc

rabert o s rmre ket GORRPHBGS « FRSTREIRG:” AOSRES moaERbeas s B B, SUPEATRE
Co\rABo- ratitﬁg gng U(Rn:lst;BmEMSlalke. tﬁ;pecaﬂlly pmfemedbisezemlslta nwhertiel Cach
Pgr (Calr:lolrnControI ?&:@ ﬂ%& hgécﬁ?}’;ﬁ%ﬂ% b t&gwgidon ia ?‘ﬁéﬁﬁ
Corporation). SucRaterials fye Are ?)tvér]ﬁ"ﬁ
zeolites for gontabéut ‘A5 gdawore preferabldycfromnabdut 0. 1_ g to about 10 g, in
fluid absorbent articles of the type disclosed herein to pr'ovide :
additional odor control benefits. Some partially neutralized
hydrogel-forming absorbent gelling materials, such as polyacrylate
gelling material “and acrylate grafted starch gelling material
25 (vide infra), are also useful in the bresent invention to control
certain amine-type odors. These materials are discussed in II. A.
under Fluid Absorbent Materjal because they also function as a
substrate for the other odor controlling agents.
II1. A. Zeolite Odor-Controlling Agent
30 - In general terms, traditional zeolites comprise an aluminate/
silicate framework, with associated cations, M, providing overall
electrical neutrality. Empirically, the zeolite framework can be
represented as '
x Al102 . y §i02
35 and the electrically rien_tral zeolite as
' x/n M. x Al02 . y Si02 . 2 H20
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sulf ur compounds, e.g., thiols, nercaptans. Various other modi fi ed
zeolite-type materials which can be used in the present invention, such as
t he manganese-gb Yipbiapm phosphorus silicon-oxide nolecular

- P28

%l te odor-controlling conpositi ons are described in

No. 4 33, Lok et al., US. Pat. Nos. &24 110, 4,437,429, and
4,648,977, which are incorporated herein by réference. I1l. B. Carbon
Gdo? - Contr ol 1 ng AQSH%P U‘e fa{nﬁog mt ‘éE&F‘dn‘c’{&g#QﬁfiQe&%a‘Exéf ahben ”i%t @ﬁé al .

wel | known in comercial prac ﬂ
and/or for air pur |¢'\‘§&‘! |°8ntHGuF$H§Es As moted bysthe: emnigie rf%\t‘ %relzé‘F ﬁt?%
avail abl e . f rom a vauiayehyswfcoamwrwzteks snmbymtwmle(lz Hymde MaIASbe U lwide

CALGON' Type " PqQB,cat}'(y“ge ]gs?-e o+ Iypﬁ'l' % Qf@lgﬁ‘ﬁ%iup‘ heav

O‘ten such carbon rrate vat ed" car
or "activated" @nar'&i&iss dhithe Yike. it is avai I abI e in the form of

extremely fine, dusty pRiprefdreed ((Rass of 2eoVited. dse¥(D ifi EHeOpreseht \indgntiion ge -

That “any of the ~ai 15 sRrieRfaed ds. <IRNGRAHATE X itirel fpunnglh, AEEF(EE .
used in the practi cB!eof'inmmedinVe‘ntzeo‘rﬂtesnaitmshw@heritzné by §ii02/A02 amad pny
are optionally to bfatusedof mé‘sgthHﬂCtiHbltWMh t‘l‘)ﬁimlly,\/atlﬁd MW OFatibt of S

f d (f th
Csing & bi nder T4 11 SY0/kiBa! 7 Ringe. fria3bott)7, 18 1aB8Ys ', o frdCflipmbditee
odor-control | ing agmﬂitesnbmd@hmesé\ragmes aver \Mtgbl' zeoditas, edisclosed in

anti bacteri al con')csunqlgt. No%“?b,7935482 %EIYh,BZB¥497d' Whith Q@PkORhébPporated
chl ori de, copper s

1 0Nns, or hex NT SHEET
-29- quaternary a |t!iﬁ'n nfﬁ‘fﬁﬁﬂ%‘ chg{'ﬁr néﬁ%gﬁﬁPWdﬁg&ab@gf tesyhaye, a
buf fered materi al s, highdrt bapacitye. for amine-typeV.odors i whizh Nisi simportaatt |foat ed

Encapsulated Perdu tImapgom' hanaenﬁedfoaafst'c'ss&mof thé Nifernétiatd | o

contain opt i ona ctive_  anount

var i (fé U{e actlvg%e
encapsul at ed perf uFRoTites have ca: larggr: surfacecared s qf’n%% /9) 1 thang i
cycl odext ri n/ per f ungedlntésu{aboutc 40P mdygr. [hénefors;hiéssicintermediste zedlite

perfune mi crocapsul g fro neddld L0SsbE a ohvin' BRALTE SabPIGR 4 NeTgREthUWBIONE ¢

cont ai ned and kept mintera
basis. Third, intemediate zeolites are more moisture tolerant

20 and retain more odor-absorbing capacity in the presence of water.

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 CBV1OO series (other than Mordenite, as noted below) of

25 2eolites from Conteka. o '

The zeolites used herein are not of the fibrous type, e.g.,
‘various Mordenites, and some types of Y zeolites, since these may
cause asbestos-type safety issues. Accordingly, the term
*zeolite” as used herein is intended . to encompass only the non-

30 fibrous zeolites. While-'some naturally-occurring zeolites meet
the objectives of this invention, the synthetic zeolites of the
types available in commerce are generally more preferred.

Even though intermediate zeolites are preferred, high zeo-
lites can be optionally employed in the practice of this ‘invention

35 in combination with the intermediate ratio zeo'lites High zeo-
 lites include, for exampie, the well-known “"molecular sieve"
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wi th and from depl eting the odor-absorbing materials before the product is
used, and are released when the materials are wetted, to provide a pleasant

odor signal iRy §ﬁ2ﬁs specially preferred are cycl odextrin i NCh&sisedd/o
con’pl exes of vo‘?l tiTe perfunes, with particle size of less than a out%

morons. IV." A Perfunmes The perfune ingredigﬂs and conpositions of this
i nvention are the conventional ones known iin®the art. Selection of any

f t f
per e Comonent. 256 IR (it PO BB, oheRESCHLCD LHRCABRIYIT o

present invention ar¥d t"ﬁé"?ﬂ QHTVC\}BI ﬁﬂel §3“9&hdaﬂ%éhﬁn¥%ﬂjtht"@l'?r%$ MaN-e
per f ugp lt ngr $ﬂ' entkgtedT@nderprthé eil:nabbynmemwnw byokthé iUngon | Canbive gbﬂ@- '
i ngredients, e o anyOlds | p i pgr s
typically have boil |fgrpoa|n§t g’a%f a ou 'ﬁF/ ? iqbw%] e‘“”ﬁﬁ’é’ 9% g Fﬁﬂ%

vol atile perfumd i tmithe 3-8 miceen mghs size rqmﬂﬁse | AESCEHESQ Adewar e
rel eﬁlsedl N?nyTﬁf TAbﬁrdiEﬁ efovrmmacahy‘omyam ue m#wrecm?mﬂ Q98t§ brtheal so
qui ckly | os e p

havi ng boi ling poi @B *éﬁ@k@‘tﬁ‘r‘t%ﬁr] %E’gHﬁB r‘yfg%F%r%Ké{{?d &%?etgne
perfune ingredient siﬁ?mﬁ#@&%sedﬂﬂét%ﬁ nfmm cgontealoref vedomst lssocigted with
characters, and thgu]f@hy@paﬂds@ragchmmcgl hereRgtans €S, such as boiling

(A 20 ol e 2 Shaye Ll WAy A UTE My ERAATE TG e

i ncor por at ed here| wsed/ ’mafteheenwent invsotitﬂxamhe%oﬂlhe rmﬂghmeyalmﬁm-l e,
l'ow boil'ing, perf U%oimrﬁ-sﬁﬂﬂﬁfox%@ m&fuwe siﬂﬁ‘é’kzahﬁ@hy&ﬁer hepagyite

acetate, benzyl alc

canphene, ci s-ci tﬂg?'“fﬁeﬁ'aﬂf‘"g &W‘{iﬁé?ﬂﬂér "'?: 8‘7”65@4‘1’0”"%’3% r&’kl I'!ﬂ
acetate, para- cydpTds,833cdoklet dﬂhydl.(SI i Patl. odibs. c,6041100) r&;430/429i andt hy|

phenyl car bi noljg ech&qlgypl "hg.g'rg‘cg %a)rg@'rﬁga %F]eﬁeb r})élfﬁeégte, ger anyl

nitrile, cis-3"hexén acetate Xycltraone | Nnbnene,
| i nal ool , Iinalool- OXIde Ilnaﬂ}i tbl H¥ike, net hyl

ant hr ani | at e, al pha- netthgl caﬂﬂﬁnnatmthyémpmwl haﬁetlﬁe-thbydetemt hyé11
pheny! carbinyl_acqhain?n| GRKECTRI Sike 126 S aaBBRRE M5 orbBCRABENS

nyrcene, nyrcenyl acetate )
acetate, phenyl et #pd/on FoRopir enqshﬁicaﬁmemerposse{acprbmhéuifaﬂe for use

gamma-terpi nen@o  depdin tier pgvdidable fiPom oa tvairiety of commercial sources under
. trade names such as CALGON Type *"CPG", Type "PCB," Type “SGL",
Type 5CAL®, and Type "OL". Often, such carbon material is re-
ferred to-simply as "as:t'i_vated" carbon or "activated" charcoal.
Typica‘ny,' it is available iﬁ' the form of extremely fine, dusty
25 particles (e.g., about 0.1-300 mii:ro'ns) having large surface areas
(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 invention. '
In the event the zeolites herein are optionally to be used in
30 conjunction with the activated carbon, it is preferred (for
aesthetics reasons) to coat the carbon with the zeolite using a

binder.

I11. . me:mgmm
_ Other odor-controlling agents include kieselguhr, and water-
35 soluble antibacterial compounds, such as cetyl pyridiniu!li
chloride, zinc chloride, copper salts, copper ions, chlorhexidine,
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pifteol , terpinyl acet at e, and vertenex (para-tertiary-butyl

cycl ohexyl acetate). Sonme natural oils also contain | arge per- centages
of highly volwbisygadagr f ume i ngredients. For exanpl e, | avangiornso4bdmsns
as’'maj or conponents: linalool; linalyl acetate; geraniol; and citronellol.
Lemon oil and orange terpenes both containzghout 95% of d-Iinonene.

Exanpl es .of noderately volatile perfune ingredients are: anyl cinnamc

al dehyde, | so- anquaternaxny i ampbriue, compbuwrda, chelatiihg |agents, padbenss, chiitimani c

al cohol , counari n,pfbgpﬁepga n}g@mxl,s,caﬁ#) jReetate, ethyl vanillin,
eugenol , iso-eugenol, flor acetate, .he r ne, 3-cig-hexenyl salicylate,
hexyl salicylate, |ili all ¢ pRtionad Maistune ACAIVATCCLENCapsated oL Umes '
al dehyde), gamua- netThe dompesidionserandi doticleat @fouthis alinwEntdion ptontyin
hexanol , beta- el tri et NYd s apbi -acPivatad ©
riothyl citracs, SERLy, ! SHERATE dount, ME Virigus ol sthre-acEaLel

d _terpenes
are conposed mai nISFCGPs‘QFHf’a- PR o PATIICIRS 0 1 SURR | MaTRYIA %eF“‘{‘é‘ﬁ?'] or
sesqui t er penes. | \exahlipl&e cyclodextrdh/perfumeCongliusiars complenés,opolysaccharide
per funme/ cycl odext rid3yi ' X hSe | n [ ar in
any of the ways kn%%hﬁ? ?ﬁgp{&r ﬁ’gpﬁ%. ?g?'l%;aﬁgt_&?lgs’co%ﬁgl g'(éesﬁgF'e felo'{ Cr?é.g?éj
ei ther by bringi nghateeiajs, thecperiumes,areyeontained, japd  kRpd: feom ; intgragtingp) e
sol veﬂt, e.g. hm/vatueirth and froef depibting ibhe lodorclibsoriring r matentalishbeforer ehié ent's
together in the - e e.of € o P | -
anount of sol vent,p'ic‘)’?1 é#e_ﬁgbﬁ%agva?@r .a?e ?r#ga%%gaﬂﬁ?gfg 3‘??%‘%};%@? hn'éécft Fg'
particul arly desi riblpsovideaaspleasantc odpr ssignaks i@l use. phspecdatly . poefearned
there is less, or §a cyehdektrincihciasidic compliekéd CofSivoPatile Np@rdiinds,ONith €ss

solvent is needed gn erefore .l parat bon .of the solvent is required.
Di scl osures of coﬁiﬂq&ﬁ F&%ﬁfi‘(’fﬁ?%@iﬁ a%g@ ll?cm%ﬁmsi‘n Atwood, J.L.,
J.E.D. Daviesl® D.D. MacNichol, (Ed.):IV.|AcPerfunes Conpounds. Vol. II1,
Acadeni ¢ Press (1984), Tiies pesfule! X@Fhaﬁ«ftg dld cOnpsri€iont lof BE Jnbertion

e P g et onaf ot ki A e a2, SRSRLYAR o any
Technol ogy, KI uwerpekfunk: rdompénent | sireamount 108 Perfume;i.ds lpased | matﬁma;;iona‘l
ool Bvce v, . AR EL R B Rl Pltar A ol B B e
1:1. However h 2Q hein the present invention are the highly volatile, and the moder-
ately volatile perfume ingredients, more preferably the highly
volatile, low boiling ingredients.
The highiy volatﬁe, tow boiling, perfume ingredients
typically have boiling points of about 250°C or lower. These
25 highly volatile perfume ingredients are fleeting and are quickly
lost as they are released. Many of the more moderately vol atile
perfume ingredients are also quickly lost. ‘The moderately vola-
tile perfume ingredients are those having boiling points of from
about 250°C to about 300°C. Many of the perfume ingredients as
30 discussed hereinafter, along with their odor characters, and their
physical " and chemical pfoperties, such as boiling point and
molecular weight, are given in "Perfume and Flavor Chemicals
(Aroma Chemicals),* Steffen Arctander, published by the author,
1969, incorporated herein by reference.

35
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mot:ar ratio can be either -higher or |ower, depending on the size of the
perfume conpound and the identity of the cyclodextrin conpound. The nol ar
rati o can be ed by formng a satu- rated solution of t

cycl odextrin andﬁ g% I'ng the perfune to formthe conplex. In geﬁgrmﬁutﬁs”
complex will precipitate readily. If not, h.‘% conpl ex can usually be
precipitated by the addition of electrol yte change of pH, cooling, etc.

The conpl ex can then b ?éﬁ’%?d?ﬁeoh%ﬁgrmﬂfﬂtehelJwa5+ﬁﬂ?é @SF?JSE‘EQ 2-

cycl odextrin. As state rel nlg ned
by the size of thedieBssidre; n"! geral dehyde o henzyle agetateqs bengxl Acpune

mol ecul e.  Desi r abhel cwmtﬁkeﬁomm beis‘oebmsgh uatetats) Xcaniphems, odis-citral
cycl odextrins Sincendigs{ Uerghenas! "Ef{%{\ﬁqattlurﬁt&fngf?]eriﬂlt%et hofaryary

widely in size.

material be al Phacymenperdgcanal o tihydrod inataoty dikydesmyrcenol, 41'!9? P enyl
preferably  bet a- eadlineligxéddatyptol, derawian| ajerariiol | fyérim‘lf adetate), getanyl

bet a- cycl odextrin ' 'y, f t o e
preferably from ab(ﬁ)ﬂ{mil€ t%ﬁa%}h%#&%%ac&%#{q ng‘gt“o"géﬁvtkp ron'}?/?é'?*q%

usual Iy invol ves t hinaleel,ofl ingleel s axideat ddnalydopeetages, Hnam propionate.
kneadi ng/ sl urryi ngmethyet téranilatel/ an pﬁaemyat W@n@ﬁﬁe&#}ﬁ%ﬁﬂ deetialde-

heating and th e i n eeze; dryi etc h | exes
are dried to a‘fﬁr yh%%\méﬁgﬁg nﬁ"fé‘y? hé%é‘éié'ry e&cﬁ bsﬁgf‘b"nmntlhxir éﬁgﬁﬁ’ t he
f ewest possi bl e preentbonest cpso-menthonef cmynaeneo myrdeny) oacetitepemwmouv

C. Conpl ex Partlclﬁev%uzeneFPP é@@iﬂe,pﬁ&m CA&%aﬂe‘ pRUny1 | é\éf-wtﬂeahole @phal hose
havi ng a partlcl e slze of, [.ess, t han about m cro ess t han

S
about 10 i crons, 'é?tér%l‘d\eg}e'l e@@m&ﬁp‘é‘ﬁw Pha~ @FE‘P\ egg’ncp &8 ror e
preferably |ess thameaboutteﬁpwdromgtaw,e dod i rvabtenekor(palrp-rtﬂtmyt-bﬂyl

rel ease, especigl | y émﬁe@neséeﬁiere' B nabhrd 8101 weca(gfeg& e QERL exes

are wetted. The par efween a

IS 1y
microns, pref er abF§ntages ere"iab%t‘%‘bgeaﬂﬂr@m?n &qqm&yentﬂ 0‘3?
desirabl e that at lamdiraltowtiiastasvnajummipoﬂéntthe]imltiu]r:elimlyh acetnﬂeexes

having the said pagligh).sighS ecredoheti®1 e endlp! @1t ik hank2pdreREY bofh”

preferably at |eas nor_e pre erab y | eas t he

conpl ex that is prEedain hout 8h% ofd-dimeneneei e sizes. It is even better if

essentially al poof Examples of moderately volatile perfume ingredients are: amyl
cinnamic aldehyde, iso-amyl salicylate, beta-caryophyllene, .
cedrene, cinnamic alcohol, coumarin, dimethyl benzyl carbinyl
acetate, ethyl vanillin, eugenol, iso-eugenol, flor acetate,
heliotropine, 3-cis-hexenyl salicylate, hexyl salicylate, 1lilial

25 (para-tertiarybutyl-alpha-methyl hydracinnamic aldehyde), gamma-
methyl ionone, nerolidol, patchouli' alcohol, phenyl hexanol, beta-

. selinene, trichloromethyl phenyl carbinyl acetate, triethyl
citrate, vanillin, and veratraldehyde. Cedarwood terpenes are
composed mainly of-a’lpha-cedrene, beta-cedrene, and other CjisH24

30 sesquiterpenes.
- IV. B. E:nium&lngnsjmj.qmm.exss_ﬁmﬂj&n

The perfume/cyclodextrin inclusion complexes of this inven-

tion are formed in any of the ways known in the art. Typically,

the complexes are formed either by bringing the perfume and the

35 cyclodextrin together in a suitable solvent, e.g., water, or,
preferably, by kneading/slurrying the ingredients together in the
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the conplex has the said particle sizes. These small particles of the

I nvention are conveniently prepared by kneadi ng nmethods and/or grinding
techni ques. iygdsprdextrin conplexes with large particle sizggp 126
pul’veri zed to obtain the desired smaller particles of |ess than about {2

m erons by using, e.g., a fluid energy mll, Exanples of fluid energy
mlls are the Trost .Air [npact Pul verizer§,3%dld by Garlock Inc., Plastoner

Products, Newt own, syt vani.a; e lyzer . hd y ol d by
Startevant, Inc.. PEEREESY € eable;, WereRbu mibdad) ) SREHEY,F| S13pdS )
Al pine Division, mrefesably oateor afhe kneagiog/siusrying: nethod: is rrart tgwdarly
: nc.), t ngﬁ t, Ne\lleiﬂ'[abﬁe’-beéagsulsﬂd résules Nin S‘lﬁhﬂ'lfl@ﬁ:hi‘ﬁ[c?e§ isgethatf thevetid t he
ar ges i.mensi on ar 0 or, p [ -
ticlos, Nothods  8Fs: AR pidd o Judule hiBabtiB Y 3ol CaniddTRign, PRYs
cycl odext ri n/ p8r f sadvantcisiseedpdc avthevefoes Jess isepanation oficthe sofvent is
uncggpl exsd ;:yc:c o?ﬁuﬁmﬂi pamis'ttw_aﬁﬁes Vbdacﬁ'gﬁbffﬁﬁl- foﬁmeroﬁ-hte;ﬂ db@efél?iﬁerﬁnt 0
avoid contact o clyodexty p c r S an
excessi ve anount &We?"ﬂd p’rg%n?r‘%g&t g’ngg'ﬁcM?'@?di t@tﬁm%—“ﬁlﬂ
perfune rel ease. [CompgundsnNotpdiki Acadenic Pyessodi984)i respecialiiye Chapiereld,
Particles into Abggeéwat JALL iafil €5, ESOR! Daviés t(gelﬁ wﬁ@wu{m |
conmpl ex partigles .can be, appli.ed to the,flui.d alsor arti,cres s| arly
to the appli cgbi o IEErNALIqNAL, SYHRQSIUIL, OF, AYGIOdextr s ﬁ%?'agamscrwgbb
her ei nbef ore. The 1884),cwnd odie)8zejtVipe Lychodextvinl Fechpolody; KluwebeAcademick! ed,
m xed or -distrilpyppdhe 231943:7? salid! GubPiRaeq ‘intin%ﬁm{fd’rhﬂé- herzém' Syal so

preferred to have tE?efczc extiin/perfune conplex powder applied to areas
where there is t h&eFPNC®hance to have contact with the body fluids or

ot her mal odor - gener at ilnggdneralis perfiineficyetddextrin compbexelschaveda molpr catide a

means to i MD~ebil jez C i Ragti o} e -
preferred | ocgtsi or?tsf ?#f?ﬁee %ﬁhiﬁgﬁggéor c@ﬁ{&&?ﬁ ﬁgrerg*,&k I[Liln{l kgbﬁﬁlg‘:bag% of
unconpl exed cycl o®oIa% ratiocdnrbe eftheri higher arzleweys depending pp thengize
cycl odextri n/ perf wfe theMperPumd O'biipound Oarldd thet idéntdaty cofntix cyeIodextedmount

A preforted proce oRRu; ' he! SRR Ftl BFT b Hetirafiled b Crdlming i shfy- S
substrates is the nated c;p]wmmfrg tho|cypladextninetnd adding the perfume to form
20 the complex. In general the complex will precipitate readily. If
not, the complex can usually be precipitated by the addition of
e'Iec_tro'lytg, changi_a- of pH, ccoling, etc. The complex can then be
analyzed to determine the ratio of perfume to cyclodextrin.
As stated hereinbefore, the actual complexes are determined
25 by the size of the cavity in the cyclodextrin and the size of the
perfume molecule. Desirable complexes can be formed using mix-
tures of cyclodextrins since perfumes are normally mixtures -of
materials that vary widely in size. It is usually desirable that
at least a majority of -the material be alpha-, beta-, and/or-
30 gamma-cyclodextrin, more preferably beta-cyclodextrin. The
content of the perfume in the beta-cyclodextrin complex is
typically from about 5% to about 15%, more preferably from about
7% to about 12%.
Continuous complexation operation usually involves the use of
35 supersaturated solutions, kneading/slurrying method, and/or
temperature manipulation, e.g., heating and then either cooling,
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preferably a low nelting polyneric binder. Preferred binders are
pol yet hyl ene glycols (PEG, poly(ethylene glycol) nethyl ethers, and

m xtures ther egposdssofli scl osed hereinbefore for unconpl exed cyetpRR¥didsH
powder. Another preferred method is to apply the cycl odextrin/perfune

corfpl ex slurry to the fluid absorbent mat eri glys_and/ or nonwoven topsheets.
Upon drying, the small particles of the cycl oéextri n conpl ex adhere to the

3bs‘orbent rm}3 erial ﬂfuézer@yimb:eté.i éqﬁ? %m/ﬁ'?éxd? rrateeai-iaﬂdi to 4 lhirfy ﬁé\ﬁdefeto ]
one, e.g., by sprayviJng,.the.cyclo- xtrin/ per.funme conplex slurcy on e
‘al ready fornmed and ﬁ‘{; &hgogﬁéﬁfé)f‘f%g s’\ﬁé?)'!' II{' 95“5?@8 @Fe?ﬁ‘ﬁ%dp gig a
wat er - sol ubl e pol ynpracessisters are pregercediip cavoid Joss off perfumere conpl ex has

been fornmed and before the slurry ig, @p@?ﬁ&ﬂﬂﬁﬁrate. - 34 -
The optional perfume signal is obtained hy d.ncorporating at |east, an
effecti ve amount? of theﬁ%ﬁ‘rﬁmﬁsﬁ%ﬁéyﬁ Shetis; 37%3&?%%%@#@?%5“’%@5
into the article. pantdcte sdzeofulass thap aboutcl2 aicnons ) praferebhiydess thamm
about 0.005 g to abgsdut1fo GicPimf ehdre! prdfepiBlgbress PndhlaBodtOsamwidrbns3 dnd

nore preferably from about 0.0 t 0, abo 1 per _.article. FEollow ng are
e Pt i ng. eanp! St pote, BreterlyO 65 Hhap abousDs miBhones e BERATRBIAEOF ot
can be incorporat edinmproying dhei vdleass, tespeqintherthei speedt nOnrelkapmr fofngheised

in the fol | ow nggex wh f s avel wittég Perfune Conposition
Conponent 90 ©XpEPFuRe whén ahe &%%ﬁ@g/aAl (393

. % . Pl nene
5.0 Cedarwood Terpenes The particle size 132&!8‘%&&*&*%% aboys; 0.001 and 10
10. 0 Eugenol microns, preferably between SalfbutaOa0tliand 5 microns. It is

igg Eﬁgﬁ& C)EIt hﬂ:‘ Aricg(g.}]]_gldesirab'le.that at le%%: gn%f?gﬁqvgeﬁﬁﬁﬂeﬁf the perf@%_ 0
.Conmpl ex 1 A nobi | eP%| 1l £omRIEXes baxingqthy, saidinagtiglg sizesy g Ibr ip degirable
cycl odextrin andsabethdt atODéastl abwut \ES%5 ! prefepatidlyaat [ east siboat 80%x awd) mooe
of a KitchenAid m XSFef‘éﬂlﬁg 2 H'eé‘ftt ‘aﬁmﬁoé‘bf%f hﬁl%Y)fémpIex that is present have
' the said particle sizes. It is even better if essentially all of
the complex has the said particle sizes.
These small particles of the invention are conveniently
20 prepared by kneading methods and/or grinding techniques. Cyclo-
dextrin _complexes 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.,
25 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
(liosokaua Micron International, Inc.), Summit, New Jersey.
As used herein, the particle size refers to the 1largest
30 dimension of the particle and to the ultimate (or primary) par-
- ticles. : '

Methods for determination of particle sizes of the
cyclodextrin/perfume inclusion complexes are similar to those for
uncomplexed cyclodextrin particles, vida supra. Care should be

35 taken to avoid contact of the cyclodextrin/perfume complex

_—_
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dutzy m xi ng blade. Mxing is continued while about 175 g of the perfune is
slowy added. The liquid-like slurry immediately starts to thicken
and becones awg egf¥ePaste.. Stirring is con- tinued for about :
The paste is now dough-like in appearance. About 500 m of water Is added
toxshe paste and blended well. Stirring is_tqgen resumed for about an
additional 30 mnutes. During this tine the conplex again thickens,

<1':1_Iht houghI {lot to th aﬁtaavesiagmeuas‘exb@s‘sew a'date%mf#: Nhﬁ?akomﬁte?énﬂ amadﬂkéd
€ resu |ng crea [ a n.layer on.a tray and
allowed to air dryny ffﬁvg ‘ﬁ?“’dﬁéi@ iﬁpﬂfr aetsfe ranul ar - 35 - solid

which is ground to a fin®¥ GANCOrpoN mpiger f une and
still has a residual perfune odopay: 2 {ritel AisoPlsent A¥tivpdser i N Corrpl ex 1

are renoved by freeze n r ses ut 1%
wei ght. Exam natfi on of%] 3‘85%{ ég o rﬁ‘éﬁ?ﬁf?‘ ‘é‘f'@if’f o'?’?r ?"'C]FB
scopy shows that pramthecapplied| to cﬁhet ﬁbﬁdl absoarbent( prtiﬁey)SMhrlw to cthe of
the ltCOfTD| eXI hgve Bﬁﬂtitﬁiﬁn ?Ezﬂﬁcom ﬁiﬁe%dtb 088&¥in %ﬁt?{‘@ﬂs as %_&Qribed
resulting solid is, wa Wi y nove the residual
unconpl exed perfunﬂ éﬂgedﬂ’ggt t’g c‘ég ﬂc‘gé?éri'ﬁ’érﬁ'@ﬁnm??’ﬁ nowdet can, bgi ve
Conpl ex 2 as a whi sprisklethr wixedh pe atistributed\h@ntelr ythebufluid odahsesbente
fragrance of the pPRaferBIsNEn: ﬁ@dﬂiot Bré’ﬁ?ﬁ‘éd to Have Yehd gymaéit?iﬁ)ﬂéf-fmhe' S
prepared by m xi ng ab ut Ggaf'g §€ cIo&extH'n a st?- ciggwater in
a stainless steel GPPH" i ‘bﬁé' & 1% ﬁd"“étp‘F £¢ o
coat ed heavy duty have mynbaadentM thengbady (fbutdsnwed otherl amad bdort-gds@Fatjingf -
the perfume is slowy saddﬁ‘ﬂn'lar"l:yrheit '1'qu+é*‘eHéﬁe§oS¢+HvWe 4 WEEAY ‘%eli
starts tOthICkenaﬁ}g correﬁacreq&?aste I‘IngISC ntin f or
about 30 minutes. Bb e E "Ps‘%‘ﬂ)% packigles g thecrre ﬁ!"'r°§l
with sti rr: ng. lghelotatﬁomgnfzanél fludd bbsorbéntutardiciesdi -Unl ke athe30asy. ruflt es
togive aliquid S S rr e y
to-that of Slurry EH&;’% etd cw:.{o\ﬁg%t aggsweoha*“é ‘WW&W et?'bégonﬁgl ns
about 20 g of di ss&he/eevqaedseettrhwen@-m w0l exi mnwdnm sbauld nati Gmvolye aBout
3,400. Conpl ex Parekedssivel amount of water, to avoid premature release of perfume
before the article is used.

- 20 A preferred process of attaching cyclodextrin/perfume compiex
powder to the substrates is .the use of a water-soluble binder,
prefer_ab'ly a Tow melting polymeric binder. Preferred binders are
polyethylene glycols (PEG), poly(ethylene glycol) methyl ethers,
and mixtures thereof, as disclosed hereinbefore for uncomplexed

25 cyclodextrin powder.

Another preferred method is to apply the cyclodextrin/perfume
complex slurry to the fluid absorbent materials and/or nonwoven
topsheets. Upon drying, the small particles of the cyclodextrin
complex adhere to the absorbent material and are immobilized on

30 said material. This can be done, e.g., by spraying the cyclo-
dextrin/perfume complex s]_urr,y onto the already formed and dry
absorbent fiber web. It is also preferred to add a water-soluble
polymeric binder to the complex slurry after the complex has been
formed and before the slurry is applied to the substrate.

35
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Soeki d cycl odextrin/ perfume conpl ex/ pol yet hyl ene gl ycol par- ticles are
prepared as follows. One part of Conplex 1 is m xed thoroughly wth about
1 part of ol {yoepodpyet hyl ene glycol with an average MN of abgigraskoditiase at
about [err]. The conposition solidi- fies upon cooling, and is

cryogeni cal I'y ground with dry ice. The resul t‘l ng solid cycl odextrin/perfune
conpl ex/ pol yet hyl ene glycol particles are 3dfted to get part Icle size of

| ess than about 500 mﬁ{eoEgYmn?-‘ %@ Fpé]rﬁ)f P@rotb'tfinpeﬁ 31{ }.-rgaoratin

cycl odextrin/ perfupe are epar ed
as follows. One pidstodn EffpAtdye ¢ °>fe§l"'°c HBF ug}ﬂ?@ %lﬂ%ﬁfdﬂt"’%‘ Wogts |
Ff rri)l t enhpol yfat hyéotmplex Ip;c'alcws' tihtfarthavartaghe M ffectiveusmolin 'S Qre atypabout
err The nol ten.{ [ 0 | r 'y RO
obtain solid par- ? th% Jahgé"' dfsf'la(;g'l égs&‘go ogsa%/w ﬂ%ﬁg ¥ 81 &?%gifomr
and are renoved fof"%aﬂquél%-oélié"c?tw%l?r iSa amargnprefeeably cfrem aboutl-08 1mn
about 500 m crons ﬂfamtomrgi pev akEicieo reduce the particle size by
cryogenic grinding wt C tri u c p
Wat er - sol ubl e cel | ul a?oﬁwt g"so"\é" ‘F\‘m g/qui éaﬁ%%oﬁ&%i °§i‘§ 3? ﬁéh'
stably held in ﬂmrim/eﬂrfsm complexesathat-can be| thcovporated Amitbei article
conprises nmai nly péef theprasentdinvantionol yhydroxy com pounds. The

Col o dal 1 y- sollii & ©ybeBrMtelysbiolt g Yol PaTRE Wramiis g, b SolfNeT 000 o

derivatives, dextrinized and hydr se\atdie senvums-Lompogifiiome | i ke. The
pol yhydr oxy conpounds are pr@q@ﬂ{ry al cohol's, plant-tyge eugars, |actones,
S, useful in the

nonoet hers, and acetals. %Cﬁ l,‘u ar mat ri’x mcrocapsu g

present invention arée prepa %3? g., formng an aque e phase of the
pol ysac- charide and pol yhy(ﬁedmnod)ripopmttsi n proper pro@0c@ions, wth added
enul sifier if fgcessary or 4Ry J,% ﬁ‘f‘”' sifying the pggfgnes in the

- aqueous phase and renovi ng £'| st re vvﬁ e the mass is pl %xsl c or flowabl e,
e.g., by spray drying dropl &8¢ the enul sion. The matrPx®materials and
process details are discl osddv'andine g., US Pat. No. 3,187, 852, Brenner et
al., issued July 27, 1976. f"" Ryr pose of the preseny, bnventlon it is
desirable to have onl y mnina non encapsul ated surface pe&fuma preferabl y

of less than about 1% Orange Terpenes 1§.

20 Phenyl Ethyl Alcohol 20.0
: Total 100.0

.Complex 1
A mobile slurry is prepared by mixing about 1 kg of beta-
25 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 liquid-like slurry immediately
starts to thicken and becomes a creamy paste. Stirring is con-
30 tinued for about 30 minutes. The paste is now dough-like in
appearani:e. 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.
"~ 35 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
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Moi.st ur e- activated perfune m crocapsul es can be obtai ned conmerci al | y,
e.g., as INCAP[err] from Pol ak's Frutal Wrks, Inc., M ddletown, New York;

and as Optil ojgoYss@pi err] encapsul ated perfunes from Encapsulm,mm,
Technol ogy, Inc., Nyack, New York. -37- Water-soluble matrix perfune

m@rocapsul es preferably have size of from gbout 0.5 mcron to about 300
mcrons, nore prefer- ably fromabout 1 mtren to about 200 m crons, m)st

D e 20LY o SO AT SR B AP ot e W SR S ¢, .

by uniformy spri rﬁneertgrfmmg stbhl aa%tarrmﬂnﬂgpeﬁ@mqup0capsu| es onto the
. fluid absorbent mag@g]ﬁ 2 Is preferred to have the perfune
m crocapsul es applie .{

An exanpl e of water- acth® i{s&ﬁ%n@?t 9(* dlé?f‘ﬁr?é' Fﬁ@%@ §G‘F b'ém%’ge% ﬁgdﬁl- éku' as.

nmi crocapsul e sa&npldryingyr cafitart whichalQosplew & desspsmbeun) 1% opf afitsbweight om
Pol ak’ s Frutal Vbrmmﬁateon dFethe Lok pwlfcv@sr by"EcdnRnl R¥edtidn Pavcko<! €

si ze range of from about t t
of ‘the perfume ar e;q;?ghmwegige@ };eS@Bxemg‘]sﬁbm u@f%ater Zf';ﬂgl”ﬁs ’
d-1inonene. As an esonel X haye peeticians edess/e ubfdt he
wat er - activat ed ”Bdikbﬁnsoerfrwﬁré?u?f%aﬂﬁﬂdesls' %a?lﬂﬂ' 'uﬁéhtd)iefth %ﬂhb?' -
Ef fective anounts are t |caI %@L‘n the froergBl'aé* ?%}ﬁFabOUt
5 g, preferabllf fr'Eﬁ‘FP‘éﬁ) ¢ v§s pf" me ror e‘rréﬁ? of Mt hbout
0.01 g to about O.#regremoyed cimt vmue tob\lgﬁvq:@nnpirexagas an&ﬁtes&pwémdwpianht §s
“herein, in the Spe&dohesscﬁﬁérP%ryEBiﬁ"Eho‘ﬁﬁ@tﬁ ?ﬁ\% ncea{ne £he Mﬁfﬂﬁé vhes! are

appr oxi mati ons unl ot herw se” st at g are non-limting
exanpl es of the i ttocWi®8si ti ons, articles, and nethods. EXAMPLE 1 A
conposi tion of nat§krgditable for use as an absor bent pad i n di apers,

biend of the (B oim”ﬁg“ﬁ HESIEAP as: feadret By, fking oyt @”PQFoSe F ber's
80 Snall Particl e syclgdextrin and 600 ml of water in a stainiess steel mixing bow
of a Kitchen Aid® mixer using a plastic coated heavy duty mixing
blade. Mixing is continued while about 105 g of the perfume is
slowly added. The Tliquid-like . slurry immediately starts to

20 thicken and becomes a creamy paste. Stirring is continued for

' about 30 minutes. About 1,200 ml of water is slowly added to the
slurry with stirring. The stirring continues for about an addi-
tional 30 minutes to give a liquid SIurfy 1.

Slurry 2 ' .

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

Complex Particles 1

30 Solid cyclodextrin/perfume complex/polyethylene glycol par-
ticles_afe prepared as follows. One. part of Complex 1 is mixed
thoroughly with about 1 part of molten polyethylene glycol with an
average MW of about 3,400, at about 70°. The composition solidi-
fies upon coo]inﬁ, and is cryogenically ground with dry ice. The

35 resu]ting solid cyclodextrin/perfume complex/polyethylene glycol
particles are sorted to get particle size of less than about 500
microns.
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Bet-a- Cycl odextrin 20 Tot al 100 - 38 - EXAWPLE 2 A
pad suitable for use as an absorbent structure in diapers, sanitary

napki ns, and ‘whpedi2k@ i s prepared as follows. . One part of PCT/US94/02859
beta-cycl odextrin is dissolved in about 10 parts of distilled water at

aboeut [err] into a clear solution. This_ ution 1is sprayed on about 10
parts of Kraft cellulose fibers, and |let dry.” The resulting pad contains

smal | particles of%ﬂﬂﬁwi ch are attached to the cellul ose fibers.
EXAVPLE 3 A pad sultable.f.or us s.an ,absorbent structyre,.in di apers
sanitary napkins, and 'ﬁ‘é‘dl i k%Vcﬁ%&b‘FEMPE‘Eﬁ‘% f&P'r‘%‘\%?W%Uﬁ eng paﬁ@%f
bet a- cycl odextrin pantighesuarel ppeparedfasptolyowsiy| @necpaytty 06 IComplexvl riagmixply of
about 3,400 are di Eﬁdﬂoﬁ?ﬁgi Wi 0aB6utt PAtsSoP imott & ipreghyﬁh@rgﬁEo'ﬁ{iﬁUﬁ

1 int I | g . | p- - t 50 t
of Kraft coll ulbacth  WEFeSe Wooteahont, L ashe it abavb iy e oelian, congh™ 1o

resul ting pad con- sitdionsisrakbhizedr in @ sprayf deyingodiower to otitait sald garached

to the cellul ose fi . A ' Lt o rat Le] : f Use
2 o aborbens el ity MM RPAT Y G ikt ey
S

S y . 'S pr tipar ed
as fol ows. About Bemg¥ t PAHiEle §jze elassifination. phartigles targen thag
m xed W th about l1@bquar 560 afickonaf arec girbundo furthehctos reducéhthe parficiagsize

part1ches ont ofbai iF chlogeRiE lor e Bentigidees, 11001 C8 L0 Fer ol tabl e for
use as fluid and odor absorbent IVrafeMairix Perfume Miceocapsilesary napkins, and
the i Ike i; prepg; ed aﬁd;ﬂ_&q{m&; cfh@tcl;ir 3|rnmﬂkfs sgflidsgbiﬁ_i?/e'sl octmtafning (F;EG
o B oncr ot E0sD AR f 08" LA PagChibart il Shaee”
("Sanwet | M 1000, " matexialaeamprizes madaly polysagchanide rand: polyhydronyaccom-in
an [err] oven {or poulids!t The tpd1psdcendridas Are WrefEtQbly inighep! pallyBadcharidas ycol
particles onto sai gf rylic acid " fred . st rcfh- hgdrocl arklc €Sins The
mxture is cool ed 3&8 'bq"ofﬂféh' t‘% ﬁ?‘a‘a e_s?ﬁ@ ¢ Jy8 i?eﬁ&q‘nﬁgé\a yiad gums,
e.g., gum arabic, starch derivatives, dextrinized and hydrolyzed
starches, and the 1ike. The polyhydroxy compounds are preferably
alcohols, plant-type 'sugars,' lactones, monoethers, and acetals.
20 The cellular matrix microcapsules useful in the present invention
are prepared by, e.g., forming an aqueous phase of the polysac-
charide and polyhydroxy compound in.proper proportions, with added
emulsifier if necessary or desirable, emulsifying the perfumes.in
the aqueous phase and removing moisture while the mass is plastic
25 or 'flowable, e.g., by spray drying droplets of the emulsion. The
matrix materials and process details are disclosed in, e.g., U.S.
Pat. No. 3,971,852, Bremner et al., issued July 27, 1976.
For the purpose of the present invention, it is desirable to
have only minimal non-encapsulated surface perfume, ‘preferably of
30 less than about 1%. .
Moisture-activated perfume mi_crocapsd'les 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.
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-39- EXAMPLE 6 A conposition of matter suitable for use as an absorbent pad
I n diapers, sanitary napkins, and the |like conprises a substan- tially

honogeneous hjygednssp: t he foll ow ng: | ngredient PCT/US94/02859
W’.*% Sout hern Sof t wood Kraft Cellul ose Fi bers 76 Smal |
Pacticle Size Beta-Cyclodextrin .- 37 - 12 Val for CP300-56
Internediate Zeolite ' 12 Tot al 100 EXAMPLE 7

A conposition of natt #atertsbible matriks pePfume Nmidrocigianés PRréferabdy apsves,

o ki ns. . . oagualt . _
STond of 1 ReKEorT STP6 A" Fron SBafCHPE aiERor ¢8 MbbE "So0' hitrots ) WRECARRES, ||
Sof t wood Kraft Celably ofremFabiits 1 micron to about 200 migromss| mostypreterably ze

?etT a; Qllcl odeﬁ) ri E ;XK/"E about 2 microns to%o@?rmb%]gﬁonst. oAbl e f .
ota * [ : r as
an absor bent pgd I n d:ugﬁg?gcusvgﬁﬂcg{ggp ﬁﬁ?ﬂg‘g gﬁoﬁfpesul?g eC%SSE%r%yeZd as
fol lows. About 2 farthe Sluid|absorbent carsielesnbrrmifemmly srrinklingd mixdng, 1 -

part of Valfor CP%QO-&ﬁt'rmrmqsd'tﬁé e miE&Uchpsu1RO VRto 2tRe drfTuid X aBsorbent
about 10 parts of celJ,ul ose The r

pl aced in an [err]mgé/%%t'?'or Jdt pgefﬁ'r%gti eto (have ﬁﬁ%ﬁkéﬂﬁ&%ﬁ;ﬁé&sﬁﬁ
particles onto saiappliedets ar&sAne3iE1tkely ctorpe sietteshby fthechadyr fladdsable for
use ﬁiskfe ! iuisd 399 odor ARDEQMBRS ofVRitEF|dt PVdted WalPA( Per e nieFocapidiesnss and .
. an IN-CAP microcapsule sample (hereinafter called Microcapsule 1),
ql_:tajnabie from Polak’s Frutal Works, Inc., having about 50%
perfume loading and p;rtic‘le"size range of from about 3 microns to
about 100 microns. Major components of the .perfume are highly
15 volatile components, such as citral and d-limonene.
As an optional component, at least an effective amount of
’the' uater'-acfci'(l.ated matrix perfume microcapsules is applied to the
article. Effective amounts are typically in the range of from
about 0.001 g to about 5 g, preferably from about 0.005 g to about
20 1 g, more preferably from about 0.01 g to about 0.5 -g, .per
article. ] |
A1l percentages, ratios, and parts herein, in the Specifi-
cation, Examples, and Claims, are by weight and are approximations
untess otherwise stated.

25 The following are . non-limiting examples of the instant
compositions, .articles, and methods.
EXAMPLE 1

A composition of matter s'uitab]g for use as an absorbent pid
in diapers, sanitary napkins, and the like comprises a substan--
30 tially homogeneous blend of the following:

Ingredient Wt.%
. Southern Softwood Kraft '
Cellulose Fibers 80
Small Particle Size
35 Beta-Cyclodextrin 20
| Total = 100.
‘ This Sheet Hés B
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prepared as follows. About 225 g of commercial polyacrylate AGM ("Drytech
512" from Dow Chem cal Co., - Mdland, Mchigan) par- ticles, about 15 g
of small part v sys@e beta-cycl odextrin and about 15 g of Val p@Frédgnide 35
i nternedi ate zeolite are mixed and stirred in a rotating tunbler for

approximately five nminutes. About 70 mi of _ er is added by spraying over
about a five mnute period. Then, the m xtu I s bl ended for about an
addi tional 30 minutes and dried in an over out 18 hours at about

[ery]. Larger particles (e, g.,. >850 mcro m || ed/ ground to, snaller
particles. About 8 g off &gf‘?}@bﬂ’&rﬁ"rc!‘% ay" 3y absprbent; steuckure, ip fHiapsrsye
particles. . The m sanitary snapkiwsgdand) the ]¥ker js prepariedr asaifollowS. mOnat partt o
attach said cycl odext giql I p =1 n p k S
onto said AGM odor %gbé%%gyﬁ:%%%@{ﬁgﬁgsaﬁfﬁgwnq Qﬁuﬁhfsﬁcggfgkgng{%?f)‘ltfged
to produce the &bsdbB¥htatyabayt Jf&C Anke relegr asolugponwei Jhis psalutian,ds

sui talbl e Eor use ]plsbnw wenb:utuao faets (uszrmdchIh‘]Ed’SeCﬁfbebe, @&nd pletedryof in
atoilet (i.e., "f. B . ' c o CR;
Sout hern Sof t wood rgﬁes?glgﬁ? g\ﬁqpéﬁ%ﬁgb%ﬁlt? ?%a&ﬁg‘,hegoﬁi ayg%y‘g’gﬁ)‘u%&fh 0g
of small particle $recattashedctathricellylase fibens.pad being inter- posed

bet ween the topsheet of U.-S. Pat. No. 4, 4GXAMAZ 3supra, and a fibrous,

nonwoven, fl ushabl e bagk A ca ' ongd form
of a sanitary ngpki n hgv?%hg%i'%agﬁal\ﬁg%%gﬁ | nég%ﬁ‘%'gr 5%‘&%&} t‘-é %1% gﬁient
core i s prepared usanttaryenapkinos apsk the dike (isupreparedirasafealdows. 1 Aboutns;
about 8.5 g SSK ai part¥ bf telt@itycPodextBindehd aboitl DRFt rdmgwyhﬂ\ﬁsﬁé lg1ycol

P2 oug, "5k, " WerliE A o ioye:3 b, wik o i ol b ot
4,463, 045, supra, idstidded watenaatt abaitc0°C EnbORLEI€ar solitigsabhis isalu,
di aper using the o0dqbn GANsprayed 3 ouESuTRLPLs! of XrAFERRI A 088 fiBk+sQWSTheThE
di nMensi ons I|st_ed arg foirs %hdl ggervel _nhg-n ed f%. g%e \MQEh a c'r%l | d |ag wne_—
6-10 kil ogr am si ze "BAffgd's theR,Lemoved; by (regze dry pEheasylting P z
proportionately fdains ssall partfadesnef wyctodentridr whichoaré cattachedt to the
incontinence brief Le1ffieeé Fibéydd t0 standard practice.
20 A composition of matter suitable for use as an absorbent pad
in diapers, sanitary napkins, and the like is prepared as follows. -
About 3 parts of solid Cyclodextrin/PEG Particles 1 are diy mixed
with about 10 parts of Kraft cellulose fibers. The resulting
mixture is placed in an 80°C oven for about 5 minutes to attach
25 said particles onto said fibers.
EXAMPLE S
A composition of matter suitable for use as fluid and odor
absorbent materials in diapers, sanitary napkins, and the like is
prepared as follows. About 3 parts of solid Cyclodextrin/PEG
30 Particles 2 are dry mixed with about 10 parts of an acrylic acid
grafted starch hydrogel having an average particle size of about
250 microns ("Sanwet IM 1000, from Sanyo Co., ktd., Japan). The
mixture is placed in an 80°C oven for 5 minutes to attach said
cyclodextrin/polyethylene glycol particles onto said acrylic acid
35 grafted starch hydrogel particles. The mixture -is cooled and
" grouped to produce the absorbent materials.
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1.-. Backsheet: from about 0.025 to about 0.070 mm poly- ethylene; wdth
at top and bottom about 33 cm notched inwardly on both sides to a

wi dt h- at - cent ¢¥p efiz8giout 28.5 cm | ength about 50.2 cm 2. TREFb$R102859

t dpered capillary pol yethyl ene topsheet, per U.S. Patent 3,929, 135,

descri bed herei nabove; wdth at top and bottgm about 33 cm notched
inwardly on both sides to a width- at-center of about 28.5 cm | ength about
50.2 cm 3. Absor bent core: air-1laid wopghmp fibers per Exanple 1,
Taber stiffness range gbout 7-9.5, _abqut & i ck, cal endered; w dth at
top and bottom about 2 _%""B?ﬁitiﬂi 8ﬁe@%¥ﬁwa${;q]ﬁtp°ﬁdl‘?? s 2 {prgent pa

wi dt h- at - cent er of imldiapers). 8aritery aragkinsaband thd. Gikenromprdsés 3. Zubstan-

smal | particle sizgii8t 3 bidda &l r willgsSai d core. 4. El astic
| eg bands: four_in ?vi%lug‘ ﬁj‘% er sétrigg%gg ﬁo%gﬁ’ s1| e); W dth about 4.77 mm
| engt h about 379 nm thick ut 0.178 nm (al | the¥& egoi ng di mensi ons
being n the relaxed st at e) SoutherrnSaftsodKradtanpl e 12 is prepared in

standard fashion by positio - pl us-odor cont40l material covered
with the topsheet on the ba(rkggue]teotgeaﬁg&eﬁ uing. The el asftat)c bands

(designated "inner" and "o  Partiglec§ Z&pondi ng to the bands closest to,
and farthest from the core.Betaeyobtedextriny) are stretchegd to about 50.2 cm
and positioned;between the Rac ong each | ongitudinal side
(2 bands per S|1§i)e) of the g%ﬁ@?@ﬁgdi %n@gﬁg‘tgas €l ong each side are

posi tioned about 55 nm from#eeditearrowest width of thelre (neasured from
the inner edge of the elastic band). This provigtg$ a spgoci ng el enent al ong
each side of the diaper conprising the flexible topsheet/backsheet nmateri al
between the inner elastic and the .curved edge of the core. The inner bands
are glued down along their length in the SXAMPLEHed state. The outer bands

are posi- tiongs abOUtAl&mﬁﬂift'i&mo‘r%ﬂtﬂﬁ%ruiWQSforaﬂﬁ A5 Car labSerbeRtVpad!| ONg
“their length in thg? s&.r et ched sittate. Sknce t'g‘ﬁ t}.opf}keeet/bagksheé‘t -42 -
assenbly is flexi bi?% YIARErSy SATSLACYPBKINGs avshthecTike, comprdses.ia, subshansi ges
- of the diaper. EXAMRIRY lIipmogeneows derndcohHhtby fdlbgwdngi s nade sinmilarly to
that of Exanple 12, exceptﬁﬁhﬁﬁe absorbent core conwses a pad of wood

pul p Southern Softwood Kraft
20 Cellulose Fibers 19
. Small Particle Size
Beta-Cyclodextrin 20
Complex 2 : _1
~ Total 100
25 - EXAMPLE 8 :

A composition of matter suitable for use as an absorbent pad
in diapers, sanitary napkins, and the like is prepared as follows.
About 2 parts of solid cyclodextrin/PEG Particles 1 and about 1
part of Valfor CP300-56 intermediate zeolite powder are dry mixed

30 with about 10 parts of 'Kraft cellulose fiber. The resulting
"mixture is placed in an 80°C oven for about 5 minutes to attach
the cyclodextrin particles onto said fibers.
EXAMPLE 9
A composition of matter suitable for use as fluid and odor
35 absorbent materials in diapers, sanitary napkins, and the like is
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flbers per Exanple 6, containing about 2 g of small particle size _

bet a- cycl odextrin and about 2 g of internedi ate zeolite powder dispersed in

said core. Expidase4d A di sposabl e baby diaper is nmade sim | aPCT/USS/02853t of

EXanpl e 12, except that the absorbent core conprises a pad of wood pulp

fipers of Exanple 7, containing about 3.2.g4pf- small particle size

bet.a-cycl odextrin and about 0.16 g or cycl odextrin/perfunme Conplex 2.

EXAVPLE 15 A di spesegired basoyfotfiawser Absutr2a8 gicfi cameycial pohracuylate-AGMnpl e

éf(” ercegt thai U‘(?Dﬁkﬁgﬁ bmtz- PPo® HSWTTNe gemalcaa,ddwmmf Igﬁ%ﬁgaﬁgbsfrﬁ ofl

anpl e 8, containi.ng a sald Q- _dextrin rticle

and about 1.3 g o;}'llcﬂ?sér %E%ﬂtallg geﬁ isf'ghpcﬂﬁ%fqeﬁgez&ﬁh'ﬂaﬁg “i%"ds

di spersed honpgeneabaut \15i g ethdattarc CRH0F3S5 tintenmpdiatecreqliite rvet minedsand e

S Prlt Rkl ed onto t hestdmdcqthﬁ,a' %mlithggbmlepns?ntipgt—bmaeé?t fﬁi,@emﬁue#s.ar ea

o] e core surfagc e.resul ting, core placed in an rrle.oven for

Sbout 5 i nutes ¢ ABRKE BT RERIER dacKeR 1, Srravive oVt hout b e dlobes

EXAMPLE 16 The praestied.i ofhen; thet mixturenis diendedpkom abeutaanf addibianal A0

of "absor bent gel | {Trees, ahd YrdedPhr o Budr Yo£ CatiRBLLE Mo AR Bt SE Y ot
[ | | | | u

o 68 5 Chbsor bont | daPet pstritled Th 0.0 e expssIouh ph lagfgvoutd 1b fpalier”

prepare the cojge. pRticles{ olAtiouti 8sgeof Lvmptexe Partispesiledrei dry mixednwith st

of water and opengiel ghovdPPHRIETER . APAR! Rfurdcld :p:‘lﬁﬁﬁaaﬁrirﬁ'aw% VefilUfor 1. 2

g of small particle size beta-cyclodextrin 1s_s nto t The
Do s oS of 't he aBetS RINNRS| WedtAERKSHIY EYRIPHERSR/PRESumgoCImPTEH/BA1Y-
t hereby seal i ng t hethplenar $lrdl partiolgs rontarsald AGHI odorc labsordent panticles.de.
The still noist c [ eal.e S| - -1 Lon,. i ng
firmy.  About 0. g€ g‘;‘ﬁ’éﬁ'ﬁ%oarriﬁl g‘fgl%ldﬁt %‘*é?e@‘@?%"s g%r?ﬁ%"@ i o‘?#é‘sg'ﬁy
core, wWth highpr'ﬁ%ﬁ@@ﬂﬁfation at the central area of the core surface,
An additional piece of tissue is positi opgMPph 1pop of the core. A hot iron

s pressed on top of UNqihhaah! Bafth ind duliBfe 'RF, (Y€ RMIGN AR
conplex to the core surfate and the tissue. An a%sorben core prepared in
the foregoi ng manrReriedsyoand which can be disposed of in a toilet (i.e., "flush-

able") comprises a pad (surface area about 117 cml; Southern
20 Softwood Kraft (SSK) air felt about 3.0 g, containing about 1.0 g
-of small particle size beta-cyclodextrin), said pad being inter-
posed between the topsheet of U.S. Pat. No. 4,463,045, supra, and
a fibrous, nonwoven, flushable backsheet.
' EXAMPLE 11
25 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 1 (surface area about 117 cm?; about 8.5
g SSK air felt; about 2.13 g beta-cyclodextrin with small particle
size), per the design of U.S. Pat. No. 4,687,478, Van Tillburg,
30 issued Aug. 18, 1987. The non-glossy sheet of U.S. Pat. No.
4,463,045, supra, is used as the topsheet.
_ EXAMPLE 12
A disposable baby diaper using the odor-control pad of
Example 1 is prepared as follows. The dimensions listed are for a
35 diaper intended for use with a child in the 6-10 kilogram size
range. These dimensions can be modified proportionately for
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cmx 7 cm) is placed on top of a slightly larger piece of poly- ethylene
backsheet, with the piece of tissue exposed on top. A forned-filmtopsheet
of the type dweslassed in U.S. Pat. No. 4,463,045 is coated evegrysonoisss
underside with about 0.03 g of a | atex adhesive, and excess adhesive is

wi ped off. The topsheet is rolled with a glgss rod to ensure good contact
and proper appli- cation of adhesive. The topsheet is then placed on top of
the above- prepar editferentasizerichildreil,o oenfourr aduj b oithcontriaeixenbyieds, tabeord-

t opsheet is weigh 19 {dandard t9fe Pl exiglas. The assenbly is sealed
~together to probﬁ Y t{i}n 2 Fﬂi te product : to sheet/trssue/cyclodextrrn

conpl ex/ absor bent coré “Wi Hc gt ccfrTP‘FoP'Pqur‘ig 04 oife rAbeYL, 0020 clp  poly-
Optionally, adheetmaena;n witdthapb|tiop dandnbdtitom abbst 33 onf; Adtehdhdhwardty oaf t he

pad for affixing | & 10 &F cel

product is spréye Hb%oﬁ’t o%@a‘ewa{"ggé&?pfer"é er?i?f\%‘r’n on’rgé srsjﬁfugct ant
(PEG 200) to hydréB I‘:F‘ze the fluid-receiving surface of the topsheet.

Wil e the foregoing illustopshests Hﬁpﬁfeﬁp&aaﬂlleﬁy Qfol gethyherieatgpshepk] rpern t he

ranner Of Uhi s I MUSE! | Altene™s 956 1581 YASCHIM n8RRRabAT GRAADS: oRl MHaT Lo

prepare a pantrlrner (‘'gener a ns appr ox
cm) with appropri &9@%&”‘4%351 eis ngtchede ‘Mdht §"0P°¥hiéiﬂﬁ§rt@draeﬂf%th’as
not ed her ei naljgve at\Vienber o€ aboat 2865 om: clength about $01/20¢cke used in

i ti ith ti t \
S oar i he tor bon v Ba ¢ ASARE cotd: air BT ShAfutd HudEohdHErdind 43°00°)
illustrates this |Tth!‘e§§iﬂfﬂe$3r E¢ngeasbayt 519.5amboit 8ebmmttdyick.ngatendered;c| es
- Asinple, yet efuimt latetoprrﬁhblqsttmr dboe 8. & Jenh; hﬁoﬂs’bb& friwafd1Caei both

enpl oys a - tt.0 ray |d be rster)
is the preferred ﬁeﬂfo E‘F‘g‘ ?Cgcﬁﬁ&g'f ?fed‘??%% h “ﬁ’& M™ng
onto an i ndi vijgualabeutr Br-Z:Igepf me&hsnrbfcleheizsrmaechICHDMtnbl ﬂhspareed an

draft tube and beggyf@opdie flow of the spray and particle are in the sane

brovides a destranl o Sg0! SIESLIE okt BRdss! Tourr i ue nBRbEE SERFS (8.8 i on
The lower |init ofsidé)i;swpdthcebouti 4. ﬂomna‘llehgthl@ﬁout\ 37O mm; tlsirch@stsheb(iMr ster
process a preferr gd) gl 6&‘1? d{é fordGoihg’ diheRORHS betfly ROtheheTaRBd Stife)car bo“

(CALGO\I PCBBOXMO) anq‘he bt?iaper of Example 12 is prepared in standard fashion by

positioning the core-plus-odor control material covered with the

topsheet 6n the backsheet and gluing.

The elastic bands (designated “inner" and “outer,"” corres-

ponding to the bands closest to, and farthest from, the core,

25 respectively) are stretched to about 50.2 cm and positioned

between the topsheet/backsheet along each longitudina‘l side (2

bands per side) of the core. The inner bands along each side are

positioned about 55 mm from the narrowest width of the core

(measured from the inner edge of the elastic band). This provides

30 _a spacing element along each side of the diaper comprising the

flexible topsheet/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 posi-

tioned about 13 from the inner bands, and are glued down along

35 their length in the stretched state. Since the topsheet/backsheet
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m-Gron size internmedi ate range zeolite (VALFOR Phil adel phia Quartz) with
METHOCEL ES as the binder. This provides the foll ow ing advantages.

Starting w thwb ds2e@r Size core particle gives a bigger "targeiriudeansshe
cdating spray to hit. 'The particle flowin the draft tube is probably
moke regul ar. Moreover, for the sane wei ght4 percent of coating, the wall
Is thicker on a larger core particle. (The's&r?ace to area ratio is smaller

for a larger parti : | r I b r ign :
Shgebly 18 OIS, W0 b eSS R ek

addition, METHOCEL E5 IS so aj, g
" hi gher viscosity ciie Isi‘iﬁst °€E£Qé}di‘i’?"t'y to. atom ze and punp-on the coating,
it also can nean a stickier coating. O h&KAMPRELI3ngs that are | ess viscous

do not appear to dupli ; [ - n | out
1009 of  NETHOCEL SE blepesivte E-“"e“’“'"e'a 1€ Bage AR Wg‘iﬁﬁf‘ﬂ“’wt

r are dissolve :
Zeolite (VALFORSCP&@)O-%B?Ptangiﬁ t 98‘%}"“?@%&‘&&&?‘@" R PR L "ae Mi®in
(about 19. 9% di spefibers)perAbxamphe $hecontainiag abdukiZag of gmaBhepartikl&eizébdel
SD45) is used to ¢ _ | Si.fan i lhga F oo ebud i's
2bout 15 i nut cs. Rt QUEUAPE Sl aBlut 3 o 3, ihferacd e TranIFe el LS
Wirster Fluid Bed @hwersed ihdafd £8r&m Ascoat Unit Model 101, Lasko Co.,
Leom nster, Massachusetts). The carbon mEXAMPLEI14 s fluidized in the bed at

an air flow of about ,18;:s6f ( d Cuf 1 JH 3ot [ t

t enper at ure i siBrought A g‘ Sg%h[ Zéaf%? Z’gg%etft Ufyef?{d%. sqllﬁl‘z%‘hf'hteisf |t§\LN€O?f
VALFOR/ METHOCEL cok¥ampde 4@ 1axcent ithato the absonbant- sabe, camardsesdupad of 20p8und
Spray NO)zzI eTHad;al bMpThebeSprﬁyEMp&'gt,mtamth 8.2QDof Ismall particl®. 120
air cap.). e P . : [ r

Sbout 77 84F (25 ¢ 3TebanfacRr bxthin uid Bl 018 b & cicPHREER/pE e | |
the foregoi ng mann&empleXy®-i se from about 20% to about 50% carbon; from
about 20%to aligut 40% zeolite, the bal amg%mi sing the binder.

Particle sizes fange from abo 90 .t o @about .. I CLORS. 4. Thes .

car bon- cont ai ni ng, zeBl Hi’@-"ﬁiﬁfegfb’ dagRsr. éﬁnﬁ"g} Fhﬁaﬁy [ﬁ"cﬁ'&t A Bx-

especi al |y adapt edaiphe 1&,e ekeeptathate bhex|absorbeptsiore gomprisesi a znad nhwopds,

as well as in ot heﬂﬂ_jd FPoER0b£ E%@IEB\"eaE?’ id%h?ﬂ‘t\‘i‘ﬁgs abdute 206 &f F" S6ll 1acjdiel es
de

herein are of an off_Wht te tp qtay o6 LignteBl QSR col'qhy o a0d: ke reli¥s

20 powder. The zeolite powder is dispersed homogeneously in the core
while the cyclodextrin particles are sprinkled onto the dry core,
with higher concentration at tﬁe central area of the core surface,
and the resulting core placed in an 80°C oven for about 5 minutes
to attach the cyclodextrin particles onto the fibers.

25 | - EXAMPLE 16 |

The preparation of a thin sanitary napkin is as follows.

A commercially available trifold wet-laid tissue containing
approximately § g of absorbent gelling material particles per
square foot (wl{ich yields about 0.68 g absorbent gelling material

30 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
e;pose' the absorbent gelling material. About 1.2 g of small |
particle size beta-cyclodextrin is ‘sprinkied-onto the AGM. The
two sides of the tissue are folded back ‘to ~their original posi-

35 tion, thereby sealing the absorbent gelling material and cyclo-
dextrin inside. The still moist core is resealed by using a hot
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the product. The mixture of zeolite-coated carbon particles and

particul ate absorbent gelling material (especially polyacrylates or
starch/ acryl g¥geed22s@ easily added to di sposable articles. ThePGRI$I4ORES?
"mxture is spread or sprinkled onto a water-perneabl e paper or nonwoven
tissue and ctovered with a second tissue to §prm.a tissue/ particles/tissue
| ami nate structure that is quite thin. The tissue lamnate is then pl aced
in the article, germr,alplrgssagafitaglw Aboutt 0.2 Wn@fr Compdex oPaméetes 2 is

(Optionally, an af é.qriz Betﬁ@”drli”%H' eatthehigmuecdcauaratm Gat, the a
sani tary napki n. ant i

f he t b t
af forded by the al8®h™ n%"eéoP e‘irhé {S)s 5\‘1" alce;ig anﬁ‘{’”ﬁ gep%%r&%g" dtfs(a)sfagrcr;)s%/
uses.) The zeolistposttioned onptop b€ ithe corent Aohot drhor is pmessedhen 4omofbent
gel 11ng material RALNfIShdSo WL UnaSBoMY LR cychbdbxt Py DETumb Cbipf xitds

The fol | owi ng Bxa ustra eﬁ gre erred tissue/par- .ticles/tissue
|l aminate and its (8@ GoRe Surfane; and, the LissHesr panti- Iiner, using the

followi ng preferred nmheilisai'lsentlcore ﬁmdaoeﬂ 4nathei Faregeing wannex pdouta 20
L obeit (500 e 3R R dnf | fs Hhifed Bh agzym@uyaﬂiibee dfi@é’é”o?bﬁﬂy-loo

to about 600 m crons, roma m cr.ons

46 - 2. ZeoI i teethﬂeﬂ'al \’%Pbﬁ%s wh GFe t'HGCQ/ALF sug, pxposed f4n 30y | Ao v
(Cont eka) ; ragqomd;.fﬂne ﬁjpanedtx-dfawhanayymﬁ)sciluegl rig fh.6m BabutNeG. 2 to

about 90 mcr t St ) IqnOF
NETHOcEL B8 vt o 43363048 BB clBAy %tt§1@g%iigpg%gﬁ;gdﬁbhﬁgroayn§ 32 4 50
to about 8.5% by Me)gndhmm exgess 3‘”@5@% s Aipgd off zei“? ttepi'!ngﬁﬁ from
about 0.8 to abOUtroi’I&Guiﬂf af gi#dyl Yodlxouénsurd .good - confattorand: prbbewmptﬂai-t 0

gray or gray/bluish Si.ze.of z pak t (@eVeE
anal y- sis, averagc@tg?'ké’)f F?'Eﬁ?\i&%ou?mlzéﬁfﬁﬁxmg E'%ﬁégoﬁé top SE fﬂg: .
particles up s atnhove-rrmedn conenassembly.at [Tof ersuse ygood7 core mwﬂﬁeﬁ

gelling material gopPReafd Wb ffht ed Qﬁtﬁtaabfé’t/e PobYOEgYanL e/ aval | abl e as L-74

(rom shokuoat or <TI0 assemoty o igr cealsd, Fiashh J;L'offf't RN U0 e&%@m
m crons. 8. Wi ghtprodadte bdpsheeﬁﬁtuesm;éea&ﬂderhorcopm}eK/ahseSm eareoWhidy,
gelling material nNafollcdnEroT1ihg' CdMponentsbatksiee® M Dpbidnally, adhesive can
.90 be applied on the 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 hydrobhﬂize the fluid-receiving surface of the topsheet.
While the foregoing illustrates the preparation of a sanitary
25 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
hereinabove. :
30 When the zeolites are optiona'lly to be used in conjunction
- with activated carbon, it is preferred (for aesthetics reasons) to
coat the carbon with the zeolite using a binder. The following
illustrates this in detail. | .®
repar f Carb eol ite/Binder ticles - A simple,
35 yet effective, method for preparing the partlcles herein employs a
fluidized bed coating apparatus.
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10: 1.to about 1:10, preferably from about 3:1 to about 1:3, nost pr ef er abl y-
about .1:1. 9. Amount of zeolite-coated carbon particles used per

ti ssue | am nag@osndsor sanitary napkins rangi ng from about 0. O0BCHUS¥/@88ut
124 g, preferably at |east about 0.2 g. For pantiliners, sonewhat |ess can
be used; typically fromabout 0.05 g to abous 0.4 g. 10. Anmount of

absor bent gelling material used per tissue lamnate - for sanitary na k| ns

rangi ng from about 0. 2Fiwid cBedhGoeating O- Botinmesprrayn Fluidt bed {Yurstevlitisot
Foe pantiliners, sgupehdl .h&%adcamhﬁew%defﬁewémﬁahky tBrgwe abgwd eoaiugg o

about 0.5 g. 11.. Anpunt of par Iex %
dextrin used per t®M9,an ind, Yﬂi{“él %b{?}eab&ﬁ‘ &ufcfon‘ﬁ) deé’?%f? @Zghe
Amount of cycl odextenter piraftirtsbe candl becausethpeflowi eﬁttbel amanam partigle

about 0.1 g to gboy Q Stie s%MD»Ect%ZnTh%smgemeua Qﬁrﬁf w@tﬁdﬁtntlﬁartubéry
napkin is siml 0 ble trif

wet-laid tissue comtth ﬁﬁ?ﬁ%VﬁFéutFra?@"gd? o) GFS%Q& t?gﬂf "Eéﬁﬁdna f]ﬁl al
particles per squaﬂe thocﬁan(amlofhtMIseirdsnﬁppr oxTheclowey WGmEE of thisoprasass

gelling materi al mﬁﬁﬂ'ﬁi‘rﬁo q,ﬁg}gnrg pad) |s used to prepare the core. The
trifold tissue Iam nat

S Wih a f 0 t.er .and ,opened to
expose the absorbent g@ﬁ‘l“ﬂn °rrH 'éﬁtF‘éIp""cﬂioﬁtprG dcﬂ‘%ﬂ&l is g?t 3
size Dbeta- cych@desbout 3002560 mabmutsue darbon QﬂMWMAﬂhdndebdl-?o
prepared by the W HaT el d, ) F I jo
the AGM The two é&ggé %??% |ssu§§gr gg?éﬁe e}h%’@ (¥AC!§?§PI Fﬁ‘igralﬁﬁl;ﬂgl
posi tion, thereby QMthiFh@EMFﬁénﬂs g}@? Trat FaHmH s, FOUONG At ed
charcoal inside. ﬁqbsavdn!taml StStGﬁtﬁtglﬂthesGai'ﬁi' bizeucdregpartiicte gives, a

prssing firmy. Ang GOl I 0 oi fig (Abeut
20 cmx 7 cm is p btf?rﬁf) 3& F{hg aﬁﬁj?%/f}PHr}? L H|Q:gce of H\Fﬁp@ﬁe e?ﬂpl ene
backsheet.  Absut in oth; dgaftoftubeommbabﬂwmr@| @ggulzr i orpverk| faﬂi‘ &

.the dry core, Wwithgghalgy »ﬁoaemhfaéﬂ Qaatﬁ\g, tfhe ‘RETY 8l tiicker an ahtargere

Gorpl ex Part ol es SAEF PRESED -0, (e SiFTRre 5o e AT f30 R TE 5BP 4 Larlf
to melt and bond t partigte.ddeAt thivkeer ¥alie meansp|bektaro mhb’lf@@)rel'smdﬂ&% fand
the tissue. METHOCEL E5 is somewhat tacky and has a high viscosity. While a
20 higher viscosity can limit the ability 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 representative example, about 100 g of- METHOCEL SE
binder are dissolved in about 1900 ml deionized water. Zeolite
25 (VALFOR CP300- 56; about.398 g) is added to the METHOCEL solution
' (about 19.9% dispersmn) A high shear mixer (Tekmar High. Shear
Mixer Model SD45) is used to create a disperswn of the zeolite.
Typical shear time is about 15 minutes. _
: About 996 g of commercial carbon powder are placed in a
30 Wurster Fluid Bed Coater (about 10 cm Ascoat Uait Model 101, Lasko
Co., Leominster, Massachusetts). The carbon m;teria] is fluidized
in the bed at an air flow of about- 18 scfm (standard cubic
ft./min.); the inlet temperature is brought to.about 138°F (about
59°C).
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A formed-filmtopsheet is treated and placed on top of the above- prepared -

core assenbly in the sane manner as in Exanple 16. It will be understood -
that the pracwoOcs/2gsolt he present inven- tion applies not only REITGRINAIESI
odofs, but al'so to animal odors. SG What is clainmed is: 1. An article

of .manuf acture selected fromthe group consi4&sttng of: (a) cat arreni al s;
(b) di apers; (c) - bandage adul t incontinence &;arments

e)
“pantiliners; (f) pap&he tfgwél%f VAIFOR/METHOGEL sestidnassolubion iptesdhessprand
(i) tunlgler arm slhlﬁéﬁse eerrgéguw Nd744Round Spragf Nfgznbvaawdgr n?ntwsiyih@g
anount of unconple cl ode a ar S| 7 e
about 12 m crons; gfsq:eﬁg( ¢1 F‘d(avléﬁa\rﬂgﬁﬂ’t %SF qﬁé& §o§5€ﬂg rriferl §\'
111, optional |y, rate e#f&!’t Ft'e7 Ansmin. ofEX&tljijnctemGOﬁllcemtsr aboutn d7 B4&ht
el ected fromtte g wpts%aagstzgﬂg of : A zeolite; B. activated carbon;

C. ki esel guhr; ter bI e robi a un

m Xt ures the?eof and F% % Q)%g ngl,léarkﬂegtvegaseé?%&dpgﬁggwgupmnga :
perfume. 2. Thecemprise from ahogt n20% donpbauti BOX carbon;i fuem aabout 20%0tog to
about 20 g of uncogpdutx 4ok Cheoh PR X ithé rba1aﬁ\£t lcbmpris ing0Eha PPitides. O FaptRIQUL

wheren the. ﬁ?ﬁ%?ﬁég&%{sﬁsl*}a@%mﬁ 904, it 300 AIEHORE 1 o about 002 g to
about 15 g andt® mmj or Theset i carbaacontyiming.c| gealiite-coatedsssodoranontivolitingo
mcrons. 4. Thepg¥tiictese apé éﬁp@tﬁﬁy%ﬁﬂd‘ foP QuseN§R Na¥t B a T, ClegpRit ri n
's at a level of faﬁy 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 ire, thus, rather unobtrusive in
15 the product. The mixture of zeolite-coated carbon particles and
particulate absorbent gelling material (especially polyacrylates
or starch/acrylates) is easily added to disposable articles. The
particle mixture is spread or sprinkled onto a water-permeable
paper or nonwoven tissue and covered with a second tissue to form
20 a tissue/particles/tissue laminate structure that is quite thin.
The tissue laminate 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
25  the absorbent core is optional, and may not be needed for most
uses.) The 2zeolite/carbon particles control odor and the
absorbent gelling material both helps contro'l some odor, plus
absorbs body fluids.
The following Example 17 illustrates a preferred tissue/par-
30 ticles/tissue laminate and its use in a san'itary napkin or panti-
Tiner, using the following preferred materials.
1. Carbon - available from Calgon as PCB30x140; average
particle size {sieve analysis) ranging from about 100 to about 600
microns, preferably from about 200 to about 500 microns.

-_—
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about 0.03 g to about 10 g and a major portion has a particle size of |ess
t han .about 8 m crons. 5. The article of claim4 wherein a major portion
of . the  unconplexsu2seicl odextrin has a particle size of |ess-t por/ssenissd

m'ctons. 6. . The article of claim2 wherein the adjunct -odor-controlling
agant is fromabout 0.1 g to about 10.0 g pe4s article. 7. The article of
claim3 wherein a major portion of the cyclodextrin is a mxture of al pha-,
beta-, and ganma- cycl o@ext Zeelite. - availabler tasclany o¢f cthei NALFORhserias; aonaj or

portion of the cyclzeghaxer iyn (L%nb@l&ai} QVE:"@@G%H'&I& size [Karag' tdndl o)
claim11 wherein the f|UI abz&%f’“ﬁ&rérﬁ% | s, selected fromthe group

consi sting of fibrSAREIABSH an"" b%oowb‘a'ﬁf‘s‘gel ling material,
absorbent foam absorb@nt €patiggsmethodi niWursteesfiuidizadf bed,0 usingTMETHOCEL c| e

g7 oup consi St1 g O e L e e B O AT, LRt oot

pulp, citric acid 5?0’3’3"?%&& ¥ e ﬁ'?togtﬂ'@gﬂp synthetic fibers, and

m xtures thereof. 11. 4&.Th¥eighti r,itaoobf deal thegcarben cinomt ékwubbe.dr bendbout

gelling material ig, §§3| Fgﬁg{:‘w ﬁf gr oup consi st| ng of: (a) hydr ol yzed
f

pol yacrylate gel ling ri drol zed te grafted starch
gelling material; (c) Getan D‘!ﬂiia %”é iI‘i‘led- starch; (d)

mal ei ¢ anhydri e | sobuﬁyl esez(:cqfolzgofﬁltammﬂ;ﬂ)arbompw&e {$imveoanaly?.
The article of clai 1¥i%59%ﬁe2hﬁoﬁb§9%u?ei?s ﬁ'ilﬁoﬂ 423! ﬁ{ér‘%hs,' Q1tRough (P)

and m xtures thereo erel
moi st ur e- act.i vat ed PRFIIS &5, MRt 19 abautt 1,000 micronsc e gati Fﬁﬁﬁt{’ﬁ%’ gr oup
consi sting of cyclodex@ti nApsorbente geltingsimateciatpl-epotyaceglatd oel lstireh/

TR T X pertume 1 ChonaRREa s APNTE AU £5r¢ "REEOSpobar, ol CHIE FrohO"

of claim 13 where ure acti'vated encaps

cycl odextrin/ pet f uMALGOsc) Avsrage @anﬁ:ﬁl@g sizes anges. "From ﬁb@“t:dr?ﬂo%? tabeyt 3p0
claim 14 wherein t agcronsf wefmmekeei Qbodt P50 tH bGP 300 WABFINSt | Ny of

highly volatile perfu voI t|| erfu { eof .
16. The conpositi onngf gﬂgf ﬁ!ﬁ e ﬁig?ﬂg ?%%Fﬁ‘“ffif’% QP
perfume. 17. The ahsanbent wilmamhexwmminlqshe mtthelrcnmnﬁrfrmsa out),

a flexible, fluid- rlcqeltw Mbut" PO, fﬁmera(m frof dboit B:1etd i dboGe 1B QldaeNt
core beneath tye fro eﬁeaﬁ‘wgp{l sing flurd- absorbing material; (c) a

backsheet beneath Pﬁ% eé'a
Amount of zeo‘lite coated carbon partic‘les used per.

tissue laminate . for sanitary ‘napkins ranging from about 0.05 g
to about 1.4 g, preferably at-least about 0.2 g. .For pantiliners,
somewhat less can be used; typically from about 0.05 g to about
25 0.4 4. '
. 10. Amount of absorbent gelling material used per tissue
laminate - for 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; typically from about 0.3 g to about 0.5 g.
30 11. Amouni_ of small particle size uncomplexed beta-cyclo-
dextrin used per tissue laminate - from about 0.1 g to about 2 g.
12. Amount of cyclodextrin/perfume complex used per tissue
laminate - from about 0.1 g to about 0.5 g.
EXAMPLE 17
35 The preparation of a thin sanitary napkin is similar to that
of Example 16. "
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(d)- optionally, a retaining means for keeping the article in a position
to absorb its absorbency function. 18. The article of claim17 wherein

t he unconpl exedsegasbodextrin is located in the cent ral area ofpCfas94/2bsp,
and nmixtures thereof. 19, The article of claim 17 wherein the article
addi tionally conprises a nmeans for imobi{ 4Zing the unconpl exed

cycl odextrin. 20. n artlcle of magufacture sel ected fromthe (t;rou
consi sting of: (a) SO 5]1§-a\(aa§]ab'ledlt5b§1rlg welnlaid Lisaug) ccontyimjng
paper towels; (g)appropdmetelyapkignof (abjorbent sgeiding amaterill parvitlesar per

shi el ds; conpri S's’&gare' foot @lﬂi&f fﬁﬁfdsv‘aaPpQQ%at%W l¥ Peg nﬂ:sﬁpﬂlﬁlﬂt flulg2

3unconp|exed cycl odextrin, havin an ab
‘mocrons: 11.  amaerial; per samd BFP'? puP#)ai$oused, donRrenars| the qore.

?pt i onﬁl |y, arb effhectiifolditissie oimﬁdwnnt sp.ekybdcsmhrslﬁlnegmmeaf aeé:ect ed
romthe group consi eol e te
ki esel guhr; D. ﬂ'a @éneglt&b%pose%he éga “é ﬂn'g‘%+%3 %%a{nlbo? Lﬂ es

. thereof; and IV. of cﬁﬂ‘??bnm’f‘ﬁchm?&eurbsihtq}?m i@nci!ﬂsmﬂba!'fedoéerg‘ ud®. 21.
~An article of narvALPGR-do£tedeRarcodl,\ (ppepired By Othe WaRSHe¥! cOfLinG: prlodkss

- cat | b d
garmonts ce ) Anabhd Agbje. 4} vri‘ﬂgﬁ%a%ﬁ?o r B LU s %’1‘& DRfEre (1)

tissues: and 0 ) twmmrarfn{lm aksto dbpin psmgﬂ |pos1timnomhambn sealdng g to
about 20 g of unqcmpimﬁshn«tywqwmtwhﬁ\m&emiw-hwiea Siareodlf insige, t han

about 10[err]; anﬁ’e sti1] moist core is resealed by using a hot iron, pressing
firmly. o
An absorbent core prepared in the foregoing manner’ (about 20
15 cm x 7 cm) is placed on top of a slightly larger piece of poly-
\ ethylene backsheet. About 0.2 g of Complex Particles 2 is
A sprinkled onto the 'dry core, with higher concentration at the
central area of the core surface. An additional plece of tissue
is then positioned on top of the Complex Particles and the core.
20 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 {s treated and placed on tep of the above-
_prepared core assembly in the same manner as in Example 16.
It will be understood that the practice of the present inven-
25 tion applies not only to human odors, but also to animal odors.
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1. fromabout 0.1 g to about 10.0 g per article of an odor controlling
agent- conprising an internediate silicate/alum nate zeolite having a [err]
nol-ar ratio ofWO@¥Z25phan about 10 of an adjunct odor-control | i poTRvgRM2859
sel ected fromthe graup consisting of internedi ate-silicate/alun nate
zeokite having a [err] nolar ratio of |ess than about 10. 22. An article

of manufacture selected fromthe group con48sti ng al s
(b) . diapers; (c)Whapgirigjaimed %52 (d) adul t ﬂlﬂmmluIIEﬂUIﬂmL
panfiliners; (f) 1. P2RCEonipB¥idn c(,gams";baper napkl ns; Ch)' YisSues; and
(1) under ar m shi &l ds conpr

[ rom QUtOOlg oabot2 g of
unconpl exed cycl odextrin flvie ﬁgecggbear tqd(‘,’rec"gFE"g?bﬁg | amoUnY o) #‘ err];
and I1. from about O. 1 gytlodektnin, BOm@joy partian thaeing afpamdcdosue of

controlling agent conprisihg QhH?nXatHdﬁﬁ of ?&Iohi’a ?E‘f&%ﬁ&pﬁe?@qfh%ﬁ i&? 23.

An article of manufacture 3 ected fromt F 6 con |st|ng
catanenials: (b)  di aper 40 pioyons.,mage, pref efg Y e%&h} an abotit 8 md
garnents; (e) pantil i nerand even morpemeferhb‘loerless thgn abqdpEmicegmki ns; (h)

tissues; and (1)  undgrarg &fth 1% anfofd H‘Sﬁﬂ% Sbsorbx{é ﬁﬂ&@ﬁ’\“tp efd}-9 to

about 20 g of unconpl exed ca:l odextrin_having ze of |ess than
10[err]; and I1. from ad@ly selected o r&ﬂo&f‘e G"Q}'Pg %F‘%ﬁt‘g cPE &Ibrgus odor
control I i ng agent conpri smbgorfhem xiageweiadf stsorbeatedeidand anateridlzeabsore

wherein said carbon is Co%taﬁfi f\%tﬁ,h aﬁ?oirger?te%&nhg;:and mixtures thereof;
: | II1. optionally, an effective amount of adjunct oddr-con-
trolling agent selected from the group consisting of: '

zeolite;

activated carbon;

kieselguhr; _

water-soluble antibacterial compound; -and

mixtures thereof; and

Iv. optwnaﬂy, ‘moisture-activated encapsulated perfume,
preferably wherein a major portion of the cyclodextrin
is a mixture of alpha-, beta-, and gamma-cyclodextrin,
more preferably a n.tajor portion is beta-cyclodextrin.

monm'?

2. An article of ménufacture selected from the group consisting
of:. _
(a) catamenials;
(b) diapers;
(c) bandages;
{d) adult incontinence garments;
(e) pantiliners;
(f) “paper towels;
(g} paper napkins;
{h) tissues; and
(i) underarm shields;
comprising:
I. an effective, odor- contro]11ng amount preferably from
about 0.01 g to about 20 g, more preferably from about
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53 24. A conposition conprising: I. an effective, mal odor absorbing
anount -of free unconpl exed cyclodextrin, having a particle size of |ess

t han about 12 WPS#@2601 || . an effective, fluid-absorbing anowetrusbasezsse
subStrate material selected fromthe group consi sting—of—fibreus—absor bent

matgerial , absorbent gelling material, absorbent fo Blllﬁﬁi{)rbem S onges

and m xtures thereof; 111. optionally an ffecti L'I m Illng
anount of adj unct agent sel ected fromthe oup co

zeo¥ite; B. activated ; e e
anti bacterial conpound; {gf to ab&&t rlglsyt%grrg ke Rﬁf?’i?w’ {mﬁ' é\%ly,

moi sture-activated enca Q‘Ptf WPe9 il dingompd gxed eq?{é&?ﬁ:@l’ﬂ'é‘t“hoﬁ
“contains said perfune andnaﬁeepmrmmdhmw Lmbarftﬁﬁ'm ish€oRClds30tvint BbsiAi d

unconpl exed cycl odextrin., ‘Erm ﬁéﬁntﬁ’{ F@dt”ﬁ@‘}m‘é? re'lﬁbr@ maj or |

portion of the unconpl exe % cI od’ xtrin € Ses® Than
about 10 microns. 26. etk shsisoﬁh!ﬂ @0& nﬂzmlmﬁﬁelwdaeﬂﬁ‘} oforBorti on ™
of the unconpl exed cycl odeeferablndass thar abeltes miceomdf; | ess than about 8

M crons. 27.  The cofypo ntmceivecs@;um 3 S SoiFEIRteRR iRl the

unconpl exed cycl odextrin %5 t e silze 0 crons.
28. The conposition of ablyi serectothefeam, thengrewp peansisingf ofhefibrous

CKC| odextrin is af m f(t ur%ﬁrﬁhp%’cer’iﬂt aabso&ﬁ@htggﬁﬂﬁ{l YEiMﬁqgrlngorw
The conposition of claim ; &h 128s AHoIR gé?'& rtln%n‘?% extrinis
bies, ¥ :

beta- cyclodextrin. ositron e fibrous
absorbent nmateri al |§I sel@é!%”#»or?ﬂt pfegt tvep amasnd sprefigradlly céromopbautuf £, -

cel lul ose pulp, chenit herargnes:haawals PUlmbre Cp'référﬁbﬁ“f%rﬁ”a%@t Iu Pkfdo

cel | ul ose punp, synthetlc e res thereo

conposition of claim?24 vﬂ*n ll’lgl %étghxaa&gbrs%fbcq atl Iap'}l'ﬁ'cﬁatoé?r §P"tlr§]yé'Pect ed
fromthe group consistingagrt sehgcted Hyam dhgzge'dum@bm@r:yﬂgané gel i ng

mat eri al ; 54 (b) hydg.ol yz:éeﬂ-.ﬁgql yacrylate grafted starch gelling
material; (c) hydrol yz pol yacr. Ionlérlle grafted starch;. (d) mal ei c

anhydri de | sobutyl ene copdly va it ﬂ " moxtures thereof
c. kueselguhr,

D. water-soluble antibacterial compound; and
E. mixtures thereof; and

IV. optionally, moisture-activated encapsulated perfume,
preferably wherein a major portion of the cyclodextrin
is a mixture of alpha-, beta-, and gamma-cyclodextrin,
more preferably a major portion is beta-cyclodextrin.

3. The composition and article of Claims 1 or 2 wherein the
fibrous absorbent material is selected from the group consisting
of cotton fluff, cellulose pulp, chemithermomechanical pulp,
citric "acid cross-linked cellulose pump, synthetic fibers, and
mixtures thereof.

4. The composition and article of Claims 1 or 2 wherein the
absorbent gelling material is selected from the group consisting.
of: '

(a) hydrolyzed polyacrylate gelling material;

(b) hydrolyzed polyacrylate grafted starch gelling matena]

{(c) hydrolyzed poiyacrylonitrile grafted starch;

_
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32¥~ The conposition of claim 31 wher ei n 1 hé absor bent gelling material is
(a),. (b), and m xtures thereof. um i ition of claim24 wherein

t he Zadj unct od¥Q¥FREM.| | i ng ag I” muﬁgﬂmﬁmt e silicate/al megemzssg
zeolite having a [err] nolar ratfo f Yeds shan about 10. 34.

conposi tion of claim 33 wherein the adjunct odor-controlling agent | s a

m xture of activated carbon and zeolite. 35. s0The conposition of claim 34
wherein the carbon is co zeolite. conposi t i on of

cl ai'm 24 wherein the noi @bur'@ 8% |30€‘fdé'éld°eﬁ(§%b¢'§megfe@pﬂgf'¥ﬁﬁe apg
cycl odextrin/ perfume incle)simxtemsptiereof37. The -conposition of claim 36

‘wherein the perfune } fef@r%‘f?tvﬁug din Ofﬂet Q&O?BQ*{pggﬁzﬁénﬁ‘s%mapf“h ﬂgl)yb)’ %nd

vol atil e perfune, rat.el g ume, “and mxtures th
"The conposition of c‘F‘d‘l H‘i'e&? Raredti n the perfume is highly volatile perfune.

5. The composition and -article of Claims 1 or 2 wherein the
adjunct odor-controlling agent is intermediate silicate/aluminate
zeolite having a §i02/A102 molar ratio of less than about 10, is
preferably a mixture of activated carbon and zeolite, preferably
wherein the carbon is coated with the zeolite. '

6. The composition and article of Claims 1 or 2 wherein the
moisture-activated encapsulated perfume is selected from the group
consisting of cyclodextrin/perfume inclusion complexes, solid
cellular matrix: perfume microcapsules, and mixtures thereof,
'preferabiy the moisture-activated encapsulated perfume is cyd?-
dextrin/perfume inclusion complex.

7. The composition of Claim 6 wherein the perfume is selected
from the group consisting of highly volatile perfume, moderately
volatile perfume, and mixtures thereof, preferably the perfume is
highly volatile perfume.

8. The article of Claim 2 wherein the the article comprises:
(a) a flexible, fluid-receiving front face; '
(b) a fluid-retaining absorbent core beneath the front face
comprising fluid-absorbing material;
(c) a backsheet beneath the core; and
(d) optionally, a retaining means for keeping the article in
a position to perform its absorbency function;
preferab]y wherein the uncomplexed cyclodextrin is located in the
central area of (a), (b), and mixtures thereof.

9. 'The article of Claim 8 wherein the article additionally
comprises a means for immobilizing the uncomplexed cyclodextrin.
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