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HIGH CAPACITY ODOR CONTROLLING COMPOSITIONS 

JECHNICAL UELO 
5 The present invention relates td odor-controlling agents 

10 

15 

which are especially. useful in articles such as catamenials, 
diapers, bandages, adult incontinence garments, and the like. The 
odor-controlling agents. herein are designed to combat a broad 
spectrum of odoriferous materials, including sour ·•amonia-type• 
odors. The preferred particulate form of the odor-control ling 

~ 

agents herein simplifies the manufacture of such articles,. and the 
odor-controlling agents -retain their activity throughout the 

·manufacturing process. 
BACKGBQUND Of THE INVENJION 

A wide variety of absorbent structures designed not only to 
be efficient for the absorption of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort­
able in-use are known in the literature. Disposable ·products of 
this type generally comprise some so1'.'t of fluid-permeable topsheet 

20 material, an· absorbent core, and a fluid-impermeable backsheet 
material. Various shapes, sizes and thicknesses of such articles 
have been explored in an attempt to make their use more comfort­
able and convenient. 

One particular aspect of sanitary products which has been 
25 under investigation for many years ts that of odor control. Many 

body fluids have an unpleasant odor, or develop such odors when in 
contact with air and/or bacteria· for prolonged periods. The 
1 tterature ts replete with references relating to odor control hl 

products such as diapers and catamenials. 
30 Various odor-controlling agents have been disclosed in the 

literature. In particular, certain zeo11tic materials are 
becoming known for their odo~-controlltng prop,rties. Zeolitic 
materials are generally quite safe, and while they do effectively 
control many odors associated wtth body fluids, 1t has ·been· 

35 determined that, unfortunately, they do not provide optimal 
control. for 111111onia odor and similar odors, presumably associated 
with short-chain ·amines. and/or urea. 
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Moreover, the zeolitic odor-controlling materials tend to be 
in the form of·very small, dusty particles which are difficult to 
handle on a conmercial scale. Such materials tend to be blown or· 
vacuumed up from absorbent structures moving at the high speeds 

5 (500-600 items/minute) used on modern catamenial or diaper 
manufacturing lines. 

It has been · suggested that particulate odor-controlling 
agents can be adhered to the surf ace of 1 arger part i c 1 es of 
absorbent gelling materials using moisture. The resulting 

10 particles are less dusty, .easier to handle and exhibit improved 
control of odors, including anionia. However, it ·has now been 
discovered that such particles can typically be •1oaded• with only 
up to about lOI by weight of odor-controlling agent using water·. 
Preferably, the mixed absorbent gelling material/odor-controlling 

15 agent particle would contain greater than such a modest loading, 
more conveniently, on the order of a 2DI or greater loading of 
said particu1aie odor-controlling agent. 

finally, it has now been determined thai certain particulate 
odor-controlling agents c;an lose i portion · of thei.r odor-

20 controlling ·activity .during the manufacture of catamenials, 
diapers and the like. While the reason for this loss is not 
entirely clear, tt ts conceivable that the agents adsorb vagr~n~ 

matertals from the •anufacturing process and, thus, their odor­
adsorbing capacity ts partially •used up•. 

25 . Accordingly, 1t · would be desirable to provide odor-
controlltng agents which would control not only complex odors, 
such as those the zeolitic materials handle easily, but also 

. simple odors, such as amonta. It would also be desirable· to 
provide such agents in a ·form Which is easy to handle. 

30 The present tnventton provides a means for safely and effec-
tively overcoming these deficiencies by combining parUculate 
odor-contro 11 i ng agents .with absorbent ge 111 ng materi a 1 s, us 1 ng 
binder materials, as d1sclos~d more fully hereinafter. These and 
other advantages associated with the present invention will be 

35 seen from the disclosure, hereinafter. 
BACKGBQUND ART 

The patent literature contains a considerable number of 
references re]_at_iru1__to odor can_troJ_in sanitary products such as 
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diapers, bandages .and catamenials. 
illustrative. 

The· following are 

EPO Patent Aoplicat1on 0304952 . (published 3/1/89, U.S. 
priority 8/28/87) , . relates to a swe 11•b1 e po 1 ymer coated on a web 

5 or tissue, and with a deodorant powder, for use in.fluid absorbent 
structures such as sanitary napkins. 

U.S. 4.385.632 (5/31/83) by S. · o. Odelh6g, assigned to 
landstingens lnkopscentral teaches copper odor control agents used 
on ·the surface of absorbent articles. 

10 U.S. 3.8Q4.094 {4/16/74) by K. Dossou, M. Gascon, G. 

15 

Manoussos, assigned to l'Oreal Fr teaches a periodic acid odor 
. control agent used on the surface of an absorbent article. 

U.S. 4.525.410 (6/25/85) by Z. Hagiwara, H. Ohki, S. Hoshino~ 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, ltd. and Kanto 
Chemical Co., Inc. teaches zeo11te particles (doped with bacteri­
cidal cations) asse~edly stibly held in a fibrous web by incorp­
orating some portion of meltable fibers in the web, and applying 
heat; said to be useful as the •outs1de cover layer• in, e.g.,. 
•general sanitary goods•. 

20 Jao·anese J63224734-A (88.09.19) Priority 87JP-058738 
(87.03.16) J63224734 ASK KK. relates to a paper comprising a powder 
or fiber obtained by grinding sepiolite, ·said paper having 
deodorizing.capacity. 

Japanese J6324ZZ61-A (88.10.07) 87JP-076lll J63242261 ASK 1CK 
· 25 rela~es to an odor-absor~ing mat with septolite powder, a nonwoven 

fabric layer, and what appears to be a sheet to which the 
septolite is attached by adhesive. 

U.S. 2.690.415 (9/~8/54).by F.·A. Shuler teaches part~cles of 
odor-absorbing materials uniformly affixed at the interstices of a 

30 permeable web by adhesive to provide an odor absorbent medfom for~ 
e.g., catamenials. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of ·the particulates ts 
assertedly avoided and the sheet ts flexible. 

U.S. 3.093.546 (6/11/63) by R. L. Atkinson~ teaches halogen-
35 ated diphenyl methane dirtvattves •advantageously placed on the 

surface of a catamen1al dressing• to •obtain prompt deodorizing 
activity•. 
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Japanese JS4141857 (J87019865} teaches the manufacture of 
powder (including zeolites) sheets by laminating . the powder 
between a first and second sheet. Powders include activated 
carbon, zeo11te, etc. The abstract indicates use in catamenial s 

5 ~r deodorizing materials. 

10 

BE-815446 (Abstract) teaches sanitary towels with chlorophyll · 
crystals or activated carbon, either in the absorbent layer, on 
the surface, or (per abstract) between. 

ABSC(NTS (odor-control molecular sieve from ~nion Carbide) - . 
Use. in diapers and catainentals is specffically noted in Union 
Carbide brochure· (A. J. Gioffre 1988). The brochure indicates 
that UC's. market· research ·shows potential benefits in such 
products. U.S. Patents 4,795,482 and 4,826,497, . rel at~ t·o 
ABSCENTS used as an odor-controlling agent, generally, and in 

15 sanitary products, in particular. 

20 

Vari aus otber patents re 1 at i ng to various· absorbent ge 1 1.1 ng 
materials, topsheets, diaper and catamenial desi·gns~ and the 1 ike, 
are listed in the Detailed Description and Examples, hereinafter. 
All documents cited in this specification are incorporated .herein 

' by·reference. 
SIJMMARY OF THE INVENTION 

The present invention encompasses a compo·sition of matter, 
comprising a cohesive mixture of .an absorbent gelling material, a 
water-soluble or water-dispersible binder material and a 

25 wat~r-tnsoluble odor-controlling agent. The odor-controlling 
agent typically comprises greater than IOI by ~ight of the final 
composition. (For purposes of clarity, the percentage loading of · 
the odor-controlling agent, e.g., zeolit~, 1s calc.ul ated on the 
total weight of ihe final particles.) 

30 Typical compositions herein are those wherein the absorbent 
gelling material is selected from acrylate and starch-acrylate 
absorbent gelling materials. The absorbent gelling material can 
also comprise a cellulosic·or saccharidic material. 

The preferred binder. materials herein cmnprise a member 
35 selected from the group consisting of h1Cfroxypropy1 celluloses, 

hydroxyethyl celluloses,. hydroxymethyl celluloses, C1-C3 
alk,y1-subst1tuted celluloses, maltodextr1n, and mixtures thereof. 

-------·-~T6'e llOSt preferred bin~er materials comprise the Cll.SS Of hydroxy-
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propyl celluloses. Other binders useful herein include gelatins, 
gum acacia, starch derivatives, and the like, which are readily 
dispersible in water or body fluids. 

Preferred particulate odor-controlling agents used herein 
comprise a member selected from the group consisting of 
intermediate S102/A102 zeolites, high Si02/A102 zeolites, 
activated carbon, and mixtures thereof. 

Typical compositions to this invention are in the form of 
particles having an average size, by sieve analysis, greater than 
about 100 microns. Preferably, such compositions comprise at 
least 20S by weight, more preferably at least 30S, of said 
odor-controlling agent. 

Another useful composition herein comprises coated aggregates 
of the aforesaid zeo11tes · (1-15 micron size), ·absorbent gelling 
material (typically 10-100 micron size) and binder, the overall 
size of the fin~l aggregated particles being at least SO microns 

. (typically 100~750 microns). Such aggregated particles allow the 
manufacturer to conveniently use zeol ites with absorbent gel 1 ing 
material •fines• in the manufacture of absorbent articles. 

A preferred composition according to this invention comprises 
a cohesive mixture in the form of particles, said particles having 
a size, by sie~e analysis, greater. than about 200 micron~, said 
particles· comprising: 

(a) at least 20I (preferably at least 30S) by weight. of a 

(b) 

·particulate odor-contr0lling agent selected from zeolite 
and a.ct1vated carbon odor-controlling agents, . and 
•ixtures thereof; 
at least 40I by weight of an absorbent gelling material; 
and 

(c) a water-soluble or water-dispersible binder material. 
The invention also encOllJ>asses absorbent structures in the 

form of diapers, catamenials, or pantiliners comprising the 
aforesaid compos,tions. 

Typically, such absorbent structures comprise a conventional 
water-permeable topsheet, a water-impermeable backsheet~ and an 
absorbent core, said core comprising a cohesive mixture in the 
form of particles or aggregates, as noted.above; said particles or 
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aggregates having a size, by sieve· analysis, preferably greater 
than about 200.microns, said particles comprising: 

(a·) at. least 20I (preferably at least 30S) by weight ~f a 
particulate odor-controlling agent selected from zeolite 
and activated carbon odor-controlling agents,· and 
mixtures thereof; 

(b) at least 40I by weight of an absorbent gelling material; 
and 

(c) a water-soluble or water-dispersible bi"nder material. 
lO As is well-known, the core can also contain auxiliary fibrous 

absorbents such as Wood pulp, and the like. The aforesaid 
particles can be dispersed throughout a matrix of said auxiliary 
absorbent, in known fashion. 

The invention also encompasses . a process for affixing 
lS particulate odor-controlling agents to particles of ~bsorbent 

gelling matertaJs, .comprising contacting said absorbent gelling 
aaterials, ComPrising contacting· said absorbent gelling materials, 
with said odor-contn>lling agents in the presence of a 
water-soluble or water-dispersible bin_der material,. said process 

20 being carried out in the presence of water. .In a convenient mode, 
the process ts carried out in a fluidized bed apparatus. 

25 

All percentages, ranges and ratios herein are bf weight, 
unless otherwise specified. 

DEJAILED D[SCRIPJION 
The compostttons and methods for controlling odors tn th~ 

manneT' of tilts invention involve the conjoint use of zeo11ttc-type 
materials and absorbent gelling materials c·AGM's•),· IS described 
11Dre fully hereinafter. 

The articles whtch employ said zeoltttc/AGM odor-control 

30 technology. disclosed herein can be pt'epared using constttuents 
that are otherwise very well-known 1n current C011111erc1a1· practice, 
and ref~rence can be made to the. various patents 11enttoned herein 
and to the general sanitary products patent literature and trade 
ca ta 1 ogues for. such 1 tems. . Li kew1 se, met_hods . and apparatus for 

35 assabling disposable· diapers, catamentals, bandiges, and the like 
are known from patents and engineering literature. 

While the constituents used in the assembly of catamentals, 
----'-______ disposable diapers, and the like, are· well-known, the following 
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may be mentioned by way of example. It is to be understood that 
the present ·invention resides in the novel assemblage of such 
items, or their equivalents, into the odor-controlling absorbent 
·materials and structures disclosed herein, rather than in the 
constituents per se. 

The articles which employ said zeolitic/AGM odor-control 
technology disclosed herein can be prepared using constituents 
that are otherwise ve.ry well-k~ in current comercial practice, 
and reference can be made to the various patents mentioned herein 

10 and to the general sanitary products patent literature and trade 
catalogues for such items. Such items typically comprise an 
absorbent •core• interposed between a •topsheet• and a 
•backsheet•. Likewis~, methods and apparatus for assembling 
disposable diapers, catamenials, bandages, and the like are known 

l5 from patents and engineering literature. 
While the constituents used tn the assembly of catamenials, 

disposable diapers, and the like, are well~known, the following 
may be mentioned by way of example. It ts to be understood that 
the· present· invention resides tn the novel assemblage of such 

20 items, or their equivalents, into the odor-controlling absorbent 
materials and structures disclosed herein, rather than in the 
constituents per se •. 

I. Zeolite Qdor-Controllina Agent - The manufacture of 
zeolite materials of the type used in the practice of this 

25 inve~tton ts well-known, and reference can be made to the 
voluminous literature for typical.synthetic procedures. 

In order to assist the formulator and user of the· 
compositions, articles and methods of this invention (but not by 
way of limitation), attention ts directed to the synthetic 

30 procedures described in the following reference texts: ZEOLITE 
SYNTHESIS, ACS Symposium Seri~s 398, Eds. M. L.. Occell t and H. E. 
Robson (1~89) pages 2-7; ZEOLITE MOLECULAR SIEVES, Structure, 
Chemistry and Use, by D. W. Breck, John Wiley I Sons (1974) pages 
24$-250, 313-314 and 348-352; MODERN APPLICATIONS OF MOLEC~LAR 

35 SIEVE ZEOLITES, Ph.D. Dissertation .of S. M. Kuznicki, U. of Utah 
(1980), available from University Microfilms International, Ann . 
Arbor, Michigan, pages 2-8. 

111m1m1~r 
,--
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It is to be understood that the zeolites used herein are not 
of· the fibrous type, e.g., various Morden;tes and some type V 

. . . 
zeolites, since these may cause asbestos-type safety issue$. 
Accordingly, the, term "zeol ite~ as used herein is intended to 
encompass onJy the nonfibrous zeolit~s. Moreover, it is preferred 
that ~he zeolites used herein be. substant.ially hydrophobic, since 
they generally must funcUon to adsorb odors· in the presence of 
body fluids wtien used in the articles and processes disclos~d 

herein. While some -natu".'ally-occurring zeol ites meet the 
obJectives of this invention, the synthetic zeolites of the .types 
available tn connerce are generally more preferred. 

In general terms, traditional zeolttes . comprise an 
· aluminate/siHcate framework, with associated ·cations, M., 

providing overall electrical neutrality.· Empirically, the zeolite 
framework can be represented as 

. x Alo, .• y StOz 
and the electrical neutral zeolite as 

x/n M. x·A101 • y Si01 • z H10 
wherein: x and y are each integers,· M ts a· cation and n is the 
charge on the cation. As noted by the empirical formula, zeolites 
may also comprise waters of hydration (z H10). Reference to the 
literature. will illustrate that M can be a wide variety of 
cations, e.g., Na+, K+, NH,+, alkyluaonium, heavy metals and the 
like. The practice of the present invention does not require any 
particular selection of cation; accordingly, sodium . ton ts 
convenient and preferred. 

It ts to be understood that ·a first class of preferred 
zeolttes used herein has entirely d1ffer,ent ratios of Si01/A102 

than the zeolttes disclosed in U.S. Patents 4,795,482 and 
4,826,497. Stated otherwise, the ratio of integers x and y in 
this first class of zeolites is such that the zeolites are 
typically characterized as "intermediate". sil icate/aluminate · 
zeolites, whereas those of U.S. 4.795,482 and 4,826,497 are "high" 
silicate/aluminate zeolites •. 

While not intending to be limited by theory, tt appears that 
the silicate/aluminate ratios of the "intermediate• zeolites used 
in the practice of this invention result in several advantages 

· over the "high" zeol ites. First, the intermediate zeol ites have a 
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higher capacity for amine-type odors than the high zeolites. This 
is important to controlling urine and menses odors. Second, the 
intermediate zeolites have a larger surface area (700-800 mZ/g) 
than the high zeolites (ca. 400 m2/g). This results in more 
efficient odor adsorptivity, on a wt./wt. ~asis; or, in the 
alternative, allows less zeolite to be used to adsorb a given 
amount of odor. Third, the intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity in the presence of water. 

The •intennediate• zeolttes used in this invention are 
characterized by St02/A102 molar ratios of less than about 10. 
Typically, the molar ratio of Si02/A102 _w111 range from about 2 to 
about- 10. 

The synthesis of intermediate zeolttes forms no part of the 
present invention since various syntheses are known tn the exten­
sive zeoltte literature. The folloWing ts given simply by way of 
illustration, ind not ltmttatton, of a synthetic procedure. 

While different starting materials can yield zeo11tes, the 
same zeo l t te can be made from different reactants. Some reactant 
variables 1t1fluenctng the structure and composition of the final 
zeolite are: 

- the identity, ritio and order of addition of the reactants; 
- the strength of the base; 
- the temperature (ambient ~o ca. 1o·o·c); 

25 . --mechanical agitation such as stirring; and 
• the gelatton ttme (1 hour to days). 
Once the desired gelatton ts achieved, the gel ts transferred 

to a teflon or stainless steel container and placed in an 
- . 

autoclave. Crystal fonnation begins as the gel is subjected- to 

30 constant or variable temperature at autogeneous pressure for an 
1ndeftntte ttme. - There are basically 3 recognized phases_ -during 
transformation of the gel to crystals. The phases are (1)· 
induction ar _nucleation (first . cry~tal appears); (2) crystal 
growth; and (3) phase transformation. Some factors influencing 

35 the rate ~t which crystals form and grow are the temperature, pH, 
add1ttcin of seed crystals_ or templattng materials for structure 
directing, stirring and centrifugation. 

I -



~-

W091/12029 PCT/US9l/00690 

5 

10 

. 15. 

20 

- 10 -
' .. 

After phase transformation, the slurry is removed from the 
autoclave and filtered. The crystals are washed and dried· at ca. 
1oo•c: Further modifications are possible if so desired. 
post-Synthesis Modifications 

Some post-synthesis modifications are a means of obtaining 
other traditional zeo11tes. For instance, counter ions can be 
exchanged such as: 

Na-zeo11te + NH4C1 ~ NH4-zeo11te 
or 

Na-zeoltte + HCl ~· H-zeoltte 
imparting unique adsorptive forces and modifying the ·pore size of, 
for example, an A, X or Y zeo11te. Additionally, stabilization of 
traditional zeolttes ts possible~ For example, a typical method 
of s~thesiz1ng an ultrastable zeo11te Y (USY) such as •vALFOR 
CP300-s6• ts as follows: 

NaV + NH4+ or.NH+ exchange~ NH4NaY +calcine (&So-soo•t) ~ usv 
Synthesis of Special Zeolites 

Several post-synthesis modification methods exist for making 
special zeo11tes. The methods include (1) pore modification; (2) 
surface llOdification; and (3) structural change. The first two 
methods consist of adsorbJng species by chemical vapor deposition 
inside or on the zeolite. · Pore modifiers such as S1H4 and BH1 and 
surface modifiers such as Si(OCH4 ) 4 , SiC1 4 , TiC1 4 and SeC1 4 have 
bee".'· used to impart new· untque properties to the zeol ite. The 

25 mos~ frequently-used structural.change method 1s to remove alumina 
from the uin f~uaework · (t .e., de-alumtriate). De-alumination can 
be performed by one of several routes su~h as (1) acid leaching; 
(2) steam (700-9oo•c); or (3) treatment ~1th S1C1 4 at cold 
temperatures. An example of de-aluminatton ts: 

30 

35 

Zeoltte Y + H4 mTA ~ de-alumi"nated Zeolite Y 
The following references further illustrate the synthesis of 

tntermedtate zeo11tes of the type employed herein: Lok, B. M., 
Cannan,. T. R., and Messina, C. A., •the Role of Organic Molecules 
in Molecular. Steve Synthesis• Zeolttes 3, 282-291 (1983); Barrer, 
R. M. •zeolttes and Their Synthesis• Zeolites 1, 130-140 (1981); 

· ZEOLITES FOR THE NINETIES, Proceedings of ttie 8th International 
Zeolite Conference, Eds. P. A. Jacobs and R. A. van Santen (1989) 
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pages 119-372; and MOLECULAR SIEVES, . Adv. Chem. Ser. ill, Eds. 

W. M. Meier and J. B~ Uytteritoeven (1973). 
A wide variety of intermediate zeol 1tes suitable for use 

herein are conmercially available from connercial suppliers such 

5 as Philadelphia Quartz and Conteka. Such materials are sold under 
various connercial and trade names such as YALFOR CP 301-68, 
VALFOR 300-63, VALFOR CP3QQ .. 3S and VALFOR 300-56, from 
Philadelphia Quartz, and the CBVlOO series (other than Mordenite, 
as noted above) of zeolttes from Conteka. 

10 

15 

20 

25 

A second type of odor-controlling agent which can be employed 
in the practice of thts ~nvention comprises the •htgh ·ratio" 
zeo11tes. Such aatertals include, for example, the well-known 
•molecular sieve• zeo11tes of the ZSM, beta zeo11te, etc., ·type 
(generally in the 1·10 11tcr0n particle size range) and the zeoltte 
materi a 1 s marketed under the tra~e name ABSCENTS by the Uni on 
Carbide Corporation and UOP, and which are typically available as 
a white powder in the 3-5 micron particle size range (see: 
ABS~ENTS, A New Approach for Odor Control by A. J. Gioffre, 
copyright 1988 by the Union Carbide Corporltion). Such materials 
are preferred over the •interaediate• ·zeo1ttes when control of 
odors associated with sulfur compounds, e.g., thiols, 11ercaptans, 
as well as some control of amine odors, ts destred. 

The use o~ zeolttes of the ABSCENTS type to control odors is 
~ully des~ribed in U.S. Patent 4,795,482, January 3, 1989, to 
Gioffre and Harcus. ln general, these molecular sieve . . 
odor-controlling agents appear to functton by_ entrapping by 
ch•tcal adsorption odoriferous substances within their molecular 
latttce structures. Whatever their mod~ .of action, these 
odor-controll tng agents . can be characterized by th~ir physical 

30 parameters, as follows. These agents are reported by Gioffre and 
Marcus to be crysta~11ne siliceous mlecular sieves in which at 
least about 90, and preferably at least about 95, percent of the 
framework tetrahedral oxide untts are St02 tetrahedra and which 
have a sorpti~e capacity for water at 25•c and 4.6 of less than 10 

35 weight percent. In the .case of aluminos11icate molecular sieves, 
those ~high · ratto• zeo11te odor-controlling agents have a 
framework S102/A102 molar ratio of ·from about 35 to infinity, and 
preferably from 200 to 500. Such stl iceous ·molecular st eves ha.·e 
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a pore diameter of at least 5.5 Angstroms, preferably at least 6.2 
Angstroms. Preferably the adsorption capacity for water vapor at . ·. .. 
2s•c and a water vapor pressure (p/p0 ) of 4.6 is less than 6 

. weight percent~ As stated by Gioffre and Marcus, the efficacy of 
these molecular sieves is not dependent on the presence of the 
water of hydration in the internal cavities of the microporous 
structure as a result of their hydrothermal formation. In fact, 
at least a major proportion, usually substantially all, of this 
original water ·of hydration is removed in the process of removing 
any pore-blocking templating agent which may be present in the 
adsorbent. Calc1nation effectively removes any. organic moieties. 
Also, water washin9,' .leaching or ~ashing with a caustic or dilute 
mineral acid solution· ts advantageously utilized to remove 
extraneous synthesis reactints from the pore ·system. Lowering of 

15 the alkali metal content, particularly the nonzeo11ttc, 1.e., 
occluded alkali. metal compounds can also be beneficial. These 
procedures also serve to remove the ortgtnal water of hydration. 

20 

25 

30 

As further disclosed by Gioffre and Marcus, .such siliceous 
molecular sieves include the mtcroporous crystalline alumi.nosili­
cates, t.e., the zeolttic molecular sieves as well as the 
so-called silica pol1111orphs. Vtth respect to the latter composi­
tions, thetr crystal lattices are ideally formed entirely.of Si02 
tetrahedral units, but the as-synthesized forms comonly contain 
at least trace· amounts of aluminum derived from aluminum impuri-
ties in the synthesis reagents. The aluminos11tcate molecular 
sieves comprise the large class of well-known crystalline 
zeolttes. These high-s.11ica molecular sieves are either conner­
ctally available or are prepar•d ~Y methods well-known in the art, 
involving direct hydrothermal synthesis or involving certain types 
of crystal latttce·dealumtnattons. A comprehensive review article . . . 
by E. M. Flanigen concerning both •high• Si/Al zeolttes and silica 
molecular sieves ts published tn •Proc. 5th Int.· Conf. Zeolites, 
Naples, 19So•, L. v.' C. Rees, ed:, Heyden, London,_ pp. 760-780. 
It ts to be understood that all such materials ire referred to 

35 herein simply as •zeolttes•, for convenience. 
·With respect to the foregoing ABSCENTS odor-controlling 

agents, it ts important that their pore system be open so that the 
internal cavities of the crystals be accessible to the odor 

11111m111~1r 
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molecules. In the case of the aluminosilicates or silica 
. polymorphs produced using large organic iemplating ;ons such as 

tetraal k,Yla111110n;um ;ons, it is neces.sary to remove charge 
balancing organic ions and any occluded templating material ;n 
ol".der to permit adsorpt;on of the odor molecules. In such a 
remova 1 process and a 1 so in the remova 1 of inorganic debris, the 
original water of hydration is also removed. Upon exposure to the 
atmosphere, a portion of the water of hydration is reacquired, but 
this does not affect the characteristtcs of the molecular s;eves 
which are preferred for the practice ~f the present invention, 
i.e., the molecular sieves can be employed in either a hydrated or 
dehydrated state, but, in general, the dehydrated state· is 
preferred. In the case of most of the dealumination procedures 
referred to above, the original water of dehydration is also 
removed, and can similarly ·be replaced, if desired, for the 
practice of the.invention. 

More specifically, Gioffre and Marcus disclose that the class 
of their disclosed aiedium to large pore siliceous ·molecular 
sieves, from which the original, as-synthesized water of hydration 
has been substantially removed, .and which have a capacity for 
adsorbed water of not greater than 10, and preferably not greater 
th_an 6, weight percent when measured at 2S-C and a water vapor 
pressure (p/p0 ) of 4.6, function in an extraordinary manner with 
respect to odor elimination. Many of the synthetic zeol ites 
prep~red using organic templating agents are readily prepared in a 
highly sn iceous form - some even from reaction mixtures which 
have no intentionally added aluminum. These zeolites are markedly 
organoph1l1c and include ZSM-5 (U.S. Patent 3,702,886); ZSM-11 
(U.S. Patent 3,709,979); ZSM-35 (U.S. Patent 4,016,245); ZSM-23 
(U.S. Patent 4,076,842); and ZSM-3Q ("U.S.. Patent 4,046,859) to 
name only a few. According to these authors, the silica molecular 
sieves known as s111Ca11te and F-s11icaltte· are particularly 
suitable for u·se as odor-controlling agents. These materials are · 
disclosed in· U.S. Pate_nts 4,061,724 and 4,073,865, respectively •. 
To the extent the aforesaid siliceous sieves are synthesized to 
have Si02/Al02 ratios greater than 35, th~y are frequently 
suitable for use in the present articles without any additional 

________ __..t ....... ra .... a~t.11ent to increase their degree of hydrophobicity. Molecular 
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sieves which cannot be directly synthesized to. have both the 
desired high Si/Al and/or degree of hydrophobicity ratios can be 
subjected to -dealumination technique~, fluorhte treatments and the 
like, which result. in organophilic zeolite _products. High-
telilperature .. steaming proceduFes · for treating zeol ite Y which 
result in.hydrophobic product forms· are reported by P. K. Maher et 
al, •Molecular Sieve Zeolites", Advan. Chem. Ser. 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A more recently" 
reported procedure applicable to the manufacture of •high• zeolite 

10 species generally, involves dealumination and the substitution of 
silicon into the dealuminated lattice site. This process 1s 
disclosed in U.S. Patent 4,503,023 issued March 5, 1985 to Skeels 
it al. Halogen or halide compound treatments for zeolite' to 
increase · their hydrophobicity are disclo_sed tn U.S. Patents 
4,569,833 and 4,297 ,335. Steam-treated zeoltte Y, prepared per· . . 15 
U.S. Patent 4,331,694, and denominated •LZ-10", .is a particularly 
useful odor-controlling agent. 

Various other modified zeo11te-type materials, such as. the 
manganese-aluminum-phosphorus-silicon-oxide molecular sieves 

20 described in U.S. Patent. 4,793,833, Lok. et al, assigned to UDP, 
can be used herein. See also U.S. Patents 4,604,110; 4,437,429; 
and _4,648,977, for other zeolittc odor-controlling compositions. 

Mixtures of zeol t~es, especially aixtures of the 
aforementioned •intermediate• and •high• Si01/A101 zeolites, can 

25 also. be used· in the practice of this invention,··acconling· to the 
desires of the formulator. · 

30 

35 

II. &bsorb@nt Gelling Material - As ts well-known from 
recent coanercial practice, absorbent ge111ng.miterials (sometimes 
referred to as •super·sorbers•) are becoming broadly used in 
absorbent articles. In general, such AGM's have been used only 
for their fluid·absorbtng properties. Such materials form 

· hydrogels on contact with water (e.g., with urine, blood, and the 
like). One °highly preferred type of hydrogel -fonaing, absorbent 
gelling material is based on polyacids, especially polyacry11c 
acid. Hydrogel·formtng polymeric materials of this type are those 
which, upon conta~t with fluids (1.e., liquids) such as water or 
body fluids, imbibe such fluids and thereby form hydrogels. In 

__________ this manner, fluid discharged into the absorbent structures herein 
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can be acquired and held. The.se preferred absorbent gel ling 
materials will gen~rally c~rise substantially water-insoluble, 
slightly cross-linked, partially neutralized, hydrogel-fonn;ng 
polymer materials prepared from polymerizable, unsaturated, acid:... 

5 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 po1ymer 
moieties such as starch or cellulose. Acrylic acid grafted starch 
materials are· of this latter type. Thus the preferred absorbent 

10 gelling matertals·tnclude hydrolyzed acrylonttr11e grafted starch, 
acrylic acid ·grafted starch, polyacrylates, maletc anhydride-based 
copolymers and combfnattons thereof. Especially preferred 
absorbent gelling materials are the polyacrylates and acrylic_ aciij 
grafted starch. 

15 Whatever ·the nature of the polymer components of the pre-
ferred absorbent gelling materials, such materials will tn general 
be sl tghtly. cross-1 inked. Crassl inking serves to render these 
preferred hydrogel-formtng absorbent materials substantially 
water-insoluble, and cross-11nk1ng also in part determines the gel 

20 volume and extractable polyiner characteristics of the. hydrogeJs 
formed therefrom. Suitable cross-linking. agents are well known in 
the art and include, for. example, (1) compounds having at least 
two polymertzable double bonds; (2) compounds having at least one 
pol,.rtzable double bond. and at least one functional group 

25 rea~tive with the acfd-contatning ilonomer Jnater1a1; (3) compounds 
having at least two functional groups reactive wtih the acid-con­
taining monomer material; and (4) polyvalent metal compounds which 
can form 1on1c cross-ltnkages. Cross-linking agents of the 
foregoing types are described in greater detiil in Masuda et al; 

30 U.S. Pateat 4.076.663; Js~ued February 28, 1978. Preferred cross­
Hnking agents are the di- or polyesters of unsaturated mono-or 
polycarboxyltc acids wfth polyols, the bisacrylamides and the 
di-or tr1a11yl amines. Especially preferred cross-11nktng agents 
are N,N'-methylenebisacrylamide, trimethylol propane triacrylate 

35 and triallyl amine. The cross-11nk1ng agent will generally 
comprise from about. 0.001 mole percent to 5 mole percent of the 
preferred materials. More preferably, the cross-linking agent 
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will comprise from about 0.01 mole percent to 3 mole percent. of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel-forming 
absorbent ge ll i ng · materia 1 s wil 1 genera 1 ly be emp 1 oyed in their 
partially neutralized form. For purposes described herein, such 
materials are considered ·partially neutralized when at least 2.5 
mole percent, and preferably at least 50 mole percent of monomers 
used to fo1"1t the polymer are acid group-containing llDnomers which 
have ·been neutralized with a salt-forming cation. Suitable 

. . 
salt-forming cations include alkali metal, anaonium, substituted 
1111DOntum and amines. This percentage of the total monomers 
utilized which are neutralized acid group-containing monomers is 
referred to as the •degree of neutralization.• Typically, commer~ 
ctal absorbent gelling materials have a degree of neutralization 
somewhat less than 90S. 

The prefer~~d absorbent gell tng materials used herein are 
those which have a relat~vely high capacity for imbibing fluids 
encountered tn the absorbent articles; this capacity can be 
quantified by refere~cing the •gel ~01ume• of said absorbent 
gelling materials. Gel volume can be defined tn terms of the . 
amount of synthetic urine absorbed by any given absorbent gelling 
agent buffer and ts specified as grams of synthetic urine per gram 
of gelling agent. 

G•l volume tn synthetic urine (see Brandt, et al, below) can 
be determined by forming a suspension of about O~·l-0.2 parts of 
dried absorbent gelling material to be tested with about 20 parts 
of synthetic· urine. This suspension 1s maintained at ambient 

· temperature under gentle stirring for about 1 hour so that 
swelling equ11 ibrtum is attained. . The· gel volume (grams of 

30 synthetic urine· per gram of absorbent gelling material) ts then 
calculated from the weight fr.action of the gelling agent in the 
suspenst~n ·and the ratio of the 1 iquid volume ~eluded from the 
formed hydrogel to the t~tal volume of the suspension. The 
preferred absorbent gelling materials useful tn this invention 

35 wtll have a gel volume of from about 20 to 70 grams, more pref· 
erably from about 30 to 60 grams, of synthetic.urine per gram of. 
absorbent gelling material. 
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Another feature of the most highly preferred absorbent 
gelling materials relates to the level of ex~ractable polymer 
material present in said materials. Extractable polymer levels 
cin be determined by contacting a samp 1 e o"f preferred absorbent 
gelling material with a synthetic urine solution for the 
substantial period of time (e.g., at least 16 hours) which is 

. needed to reach extraction equ11 ibrium, by then filtering the 
fonned hydrogel from the supernatant liquid, and finally by then 
determining the polymer content of the filtrate. The particular 
procedure used to determine extractable polymer content of ·the 
preferred absorbent gelling agent buffers herein ts set forth in 
Brandt, Goldman and Inglin; U.S. Patent 4,654,039; Issue~ March 
31, 1987, Reissue 32;649. The absorben·t gelling materials which 
are especially useful in the absorbent articles herein are those 
which have an equilibrium extractables content in synthetic urine 
of no .more than about 17S, preferably no more than about lOS by 
weight of the absorbent gelling material. 

The absorbent gelling materials heretnbefore described are · 
typically used in the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or . . 
semi-spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dtinension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 

.absorbent gelling material particles may also be used. 
The size•' the absorbent gelling material particles may vary 

over· a wide range. For reasons of industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 m may 
also cause a feeling of grittiness in the absorbent article, which 
ts . undesirable froai a· consumer aesthetics standpoint. Further­
more, rate of fluid absorption can be affected by particle size. 
larger particles have very aach reduced rates of absorption. 
Preferred for use herein are absorbent gelling •aterial particles 
substantially all of which have a particl~ stze of front about 30 
microns to about 2 111n. •particle Size• as used herein means the 
weighted average of the smallest dimension of the individual 
particles. 
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The amount of absorbent gelHng material· part.icles used in 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2S to 50% by 
weight of the absorbent core, more typically from about 5% to 20% 

5 by weight of the absorbent core. 
When absorbent gelling material particles are to be used in 

the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material . 

10 particles. For example, web cores can be formed· by air-laying a 
sl.(bstantially dry mixture of hydrophilic fibers ·and absorbent 
gelling · 111ter1al particles and, if desired or nece$sary, by 
densifying the resulting web. Such a procedure is described more 
fully in Weis111n and Goldman; U.S. Patent · 4,610,678; issued 

15 September 9, 1986. As indicated in this U.S. Patent 4,610,678·, 
the air-laid webs formed by such a procedure will preferably 
comprise substantially unbonded fibers and will preferably have a 
moisture content of !OS or less.· 

The density of the absorbent cores which comprise webs of 
· 20 hydrophilt~ fibers and absorbent gelling material particles can be 

of importance in detennin1ng the absorbent properties of the cores 
and of the absorbent articles in which such cores are employed. 
The density of such absorbent cores herein will preferably be in· 
the range of from about 0.06 to about 0.3 g/cm:s, and more 

25 preferably. wtthtn the range of from about 0.09 to about 0.22 
91cr4s. Typically the basts weight of the absorbent cores herein 
can range from about 0.02 to 0.12 g/cmz. 

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

30 pressure of 0.137 pst (0.94 kPa). Density and basis weight values 
include the weight of the ab~orbent gelling materials and the 
odor-control material. Density of the cores herein need not be 
unffonn throughout ihe core. Within ·the density ranges here-. 
inbefore set forth,. the cores can contain re$Jions or zones of 

35 relatively higher or·relatively lower density. 
III. Binders - rhe binder materials employed in the practice 

of this invention are conventional materials well-known in 
· coanerce under various trade names such as GELFOAM, PURAGEL, 
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LAVERAL, MALTRIN and METHOCEL; said trade names being mentioned 
here by ~ay of example, and not by way of limitation. In general~ 
the binders herein are soluble or dispersible in water or. body 
fluids such as blood, urine, and the like. Chemically, such 
binder materials comprise various starch, cellulose, modified 
starch, modified cellulose, gum acacia/gum arabic, soluble 
gelatin~ etc. materials. Methylcellulose (e.g., METHOCEL Als~LV) 
and hydroxypropylcellulose (e.g., METHOCEL SE) are typical of the 
preferred binders used herein. Typically, the binder will 
CC111Prise at least about IS, preferably 3S-20S, by weight of the 
final particles or aggregates.produced herein. In general~ about 
6S (wt.) of the binder is sufficient to provide the desired high 
-loading ·levels of zeo11te with the AGM, without substantially 
interfering with the properties of either the zeolite or the AGH; 

15 yet with the production of a final product which ts substantially 
nondusttng und~r ordinary handling conditions. A process for 
using the binders to prepare the particles of this invention is 
described her-einafter. Similar procedures can be used to prepare 
aggregates, using AGM •ftnes•, which can be a substantial economic. 

20 

25 

30 

35 

advantage. · 
IV. Ad<fitjona] Absprbents - Typically, finished absorbent 

articles will contain additfonal fibrous absorbent material such 
as cotton fluff, cellulose pulp, chemithennomechanical pulp, and 
the like, well-known in coanerctal practice • 

. V. Front-Face Mat'er1al - The finished articles herein will 
typically be provided with a fluid-·receiving facing material. The 
front-face (or, •topsheet•) material used herein is preferably a 
•nonstaining• hydrophobi~, fluid~penneable sheet. "Hydrophobic 
sheet mater~als of the type typically employed in the practice of 
this invention can be prepared by •thods well-described in the 
patent literature. For example, according to the.process of U.S. 
Patent 4,324,246, Mullane and Smith, April 13, 1982, a sample of 
thermoplastic material such as 0.0038 Cin thick polyethylene film 
·is heated above its softening point. (The softening point is the 
temperature at which ·the thermoplastic material can be formed or 
molded and is less than the melting point bf the material.) The 
heated thermoplastic material in sheet form is then brought into 

---------~-.contact with a heated forming screen. The forming screen 1s 
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preferably an apertured wire mesh screen having the _desi.red 
aperture size, pattern and configuration. A vacuum is used to 
draw the heated film against the forming screen, thereby forming 
the film into the desired pattern and having the desire4 hole 
sizes. While the vacuum is still being applied to the film, a jet 
~f- .hot air is passed over the film._ The hot air jet perforates 
the film in a pattern corresponding to the pattern and size of 
apertures in the forming screen. 

Fluid-permeable sheets prepared in the manner of. the Mullane 
et al patent are conveniently referred to as •fonned fil~". The . -
caliper of such films ts important since, if the caliper ts too 
great, ltqutd may accumulate in the apertures and not readily pass 
therethrough. For the manufacture of absorbent articles such is 
diapers, catamenials_, incontinence 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 she~t material useful herein is the 
resilient, 3-dimenstonal _web exhibiting a fiber-like appearance 
and_ tactile 1mpress1on, comprising a fluid-impervious plastic 

20 material, with satd web having a multiplicity of apertures, the_ 
apertures being defined by a multiplicity of intersecting fiber-
11ke elements, all as disclosed in U.S. Patent 4,342,314, Radel 
and Thompson, August 3,· 1982. The Radel and Thompson sheet 
materials can be prepared u~1ng hydrophobic plastics such as. 

25 

30 

35 

polyethylene, polypropylene, PVC, and the like, and are well-known 
for use in absorbent product-s such as catamenials, and the like. 

Yet another type of _sheet material useful herein ts described 
tn U.S. Pat~nt 3,929,135, Thompson, December 30, 1975, and 
consists· of hydrophobic polymer films having holes which are in 
the form of tapered capillaries. These •tapered capillary• sheets 
are also known for use in absorbent _articles, including adult 
incontinence articles. They may be pr~pared from various hydro-

. . 
phobic polymers, as mentioned hereinabove; typically, low density 
polyethylene having thickness of from 0.0025 ·to 0.0051 cm is 
employed. 

Reference to U.S. Patent 3,929,135 can be made in order to . . 

further visualize tapered capillary sheets. In use, the apices of 
__________ the capillaries in such tapered capillary topsheets are in contact 
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with the underlying absorbent core material. Generally, tapered 
capillaries are in the fom of a frustrum of a conical surface, 
but it is to be understood that any generally tapered structure, 
such as a frustrum of a pyramid or the like with a triangular, 
square, or polygonal base, is within the term •tapered capillary•; 
circular tapered cap.illaries, however, are used in this 
description for convenience. ·it is_also to be understood that the 
·tapered capillaries can be asynmetric (i.e., the angle of taper on 
one side can be different from that on another side) and that the 
angle of taper can change continuously (i.e., be curved) over the 
distance from base to apex. In the latter case, the angle of 
taper is defined as the angle of the tangent to the side .of the 
capillary at its point of minimum apex opening dimension. . Th~ 
angle of. taper suitable for use in . topsheets according io the 
practice of this invention is from about 10• to about &o•. 

Base opening dimension of the capillaries is defined as the 
maximum open measurement in the plane of topsheet at·said tapered 

·capillary. Apex opening dimension ts 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 
1s in the form of a frustrum of a conical surface, the base and 
apex opening dimensions are,· respectively, the base diameter and 
t.he apex diameter. Base diameter and apex diameter are herein­
.after used interchangeably with, respectively, base · opening 
dimens_ion and apex opening dimension. · 

·The tapered captllary apex diameter is a diameter. which will 
allow liqu~d to readily pass from the surface of the topsheet to 
the uncterlying absorbent core. The apex· diameter is from about 
0.004 to about 0.100 inch {0.010 to 0.254 centimeter). preferably 
from about 0.005 to about 0.020 inch (0.013 to 0.051 centimeter). 

The tapered capillary ba~e diameter is selected to satisfy. 
two criteria. The ftrst of these is. the subjective feel of the 
surface of the topsheet which contacts the skin of _the user. It 
has ·been discovered that polyethylene cin be •de to exhibit 
pleasing, clothlike, non-waxy attributes when the base diameter is 
within the range from abo~t 0.006 to abou.t 0.250 inch (0 .• 015. to 
0.635 centimeter). Preferably, the base diameter should be within 
the range of from about 0.030 to about 0.060 tnch (0.076 to 0.152 



W091/12029 PCT/US91/00690 

5 

10 

15 

20 

25 

30 

35 

.' 

- 22 -

centimeter). The second criterion is that the capillary base 
diameter be small enough to a11<nf an expected liquid droplet to 
bridge across at least one cap111ary. This criterion is satisfied 
by the above dimensions for disposable diapers and sanitary items. 
. . The height of the tapered capillary is defined as the 
distance between the outermost surface of the topsheet {i.e., that 
surtace which normally contacts the skin of the user) and the apex 
of the tapered capillary. This height, of course,. depends upon 
apex diameter, base diameter, and angle of tape,r which have. been 
selected as hereinbefore described. The height of the tapered 
·capillary should provide a structure wfth a 11fnf11um tendency to 

. . 
collapse fn use. The characteristics of. the material of con­
struction of the topsheet in large measure determine suitable 
ranges for the height. When the topsheet ts low density poly­
ethylene of from 0.001 to 0.002 f nch (0.003 to 0.005 cm) thickness 
and apex diameter and base di•eter are. in the preferred range, 
and angle of taper a ts in fts 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 t0.psheet 
implies that llOSt of the liquid which contacts· the topsheet is 
transferred through ft to the absorbent el .. nt. This in turn 
implies that each isolated droplet of fluid in contaci with the 
topsheet !IUSt -be f n contact with the base diameter ·of a taper~d 
capiJlary. This state of affairs can best be achiev~d ff the land 
area (the area of the topsheet that exists between the bases.of 
the tapered capillaries) is maintained at a minimum. The minimum 
limiting value ts the case where conical tapered capillaries or 
pyramidal tapered c:aptllartes are provided in close packed array 
(where the periphery of the base of each c•p111ary is fn contact 
on all sides with the periphery of the base of adjacent captl­
larfes). The preferred arrangement of minimum land area tends to 
tnsure that an indi~idual droplet wn 1 contact at least one 
tapered capillary. A preferred_ arrangement in disposable diapers 
f s where the tipered capillaries as hereinbefore described are in 
ordered arrangement with from about 30 to about 1500 tapered 
c~p111aries per square inch of topsheet (5 to 231 per square 
centimeter) •. 



W091/12029 
PCT/US91/00690 

s 

10 

15 

20 

25 

30 

35 

- 23 -

Tapered capillary sheets can be manufactured- in any of 
several ways well known_ in the ~rt. One particularly suitable 
method is to provide a heated mold with male elements of the shape 
and arrangement of the desired tapered capillaries (hereinafter a 
pi.n mold). Each male element is secured in such a fashion that 
its apex extends away from the base of the pin mold. A portion of 
sheet ~terial is brought into contact with the _heated _pin mold 
between the mld and a resilient backing plate. Pressure is 
applied to the combination of mold, sheet and resilient back plate 
and tapered capfllarte.s are formed in the· sheet to make the 
tapered capillary topsheet. An alternate way of constructing the 
topsheet ts to subject a portion of liquid-impervious material to 
vacuum forming over an appropriate mold. After forming tapered 

- . 
capillary sheets in one o·f ·the aforementioned ways, it may be 
necessary to physically remove material from the apices of the 
capillaries so . as to insure. that the apex diameters are the 
desired 'Value.· Sue._ removal of material can be accomplished by, 

for example, subjecting the apices to controlled abrasion. or by 
heating the·formed topsheet so .as to melt open the apices. See, 
also, U.S. Patent 4,629,643, Curro and Linman,- December 16, 1986, 
for a microapertured polymeric film with improved tactile. 1mpres­
si~n, which can •lso be used in the practice of this invention. 

A highly-preferred fluid~permeable formed-film sheet 'atertal 
which can be- employed 1n the practice of this invention _ is 
disclosed in U.S. Patent 4,463,045, Ahr et al, July 31, 1984,·and 
reference can be made to that patent to further assist vtsualiza-. . 
tion of the Ahr et al structures. 

In general terms, the sheets · provided by U.S. Patent 
4,463,045 are designed not only to provide a desirable cloth-like 
tactile impression, but. also to substantially eliminate surface 
gloss. Thus, sheets aade of plastic do not have an undesirably 
shiny, •p1asttc1cy• appearance. 

·Such highly-preferred sheet materials can be succinctly 
described as being a macroscopically expanded three-dimensional 
plastic •web• having it least one visible surface which appears 
substantially ·nonglossy when exposed to light, substantially all 
of said visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
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aberrations having its a'!lplitude oriented perpendicular to the 
surface in which said surface aberration originates, each of said 
surface aberrations having a maximum dimension of less than about 
6 mils, as measured in a plane oriented substantially perpendicu­
lar to its amplitude, whereby said surface aberration~ are not 
discernible to the normal naked eye when the perpendi_cular dis­
tance between the viewer's eye and the plane of said web is at 
least about 12 inches, each of said surface aberrations also being 
free of planar areas which are large enough to inscribe a 4 mil 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of.any circle which can be 
inscribed on any planar surface intermediate . said surfac~ 

aberration ~nd said. adjacent surfa~e aberrations on any portion of 
said visible surface ts less than about 4 mils, whereby any light 
incident upon any portion of said visible surface ts diffusely 
reflected into a multiplicity of directions by said surface 
aberrations so· that said visible surface appears substantially 
nonglossy •. 

The '·045 sheet materials can ·have at least a portion of said 
surface aberrations comprising protuberances projecting generally 
outwardly from the surface, and can have at least a portion of 
said . surface aberrations c0mprising depressions projecting 
generally inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achteveel by 
use of a forming screen or structure, ·~ generally noted heretn­
above, which provides said surface aberrations by virtue of 
•1cnuckles• on the sup~ort member. (The preparation of such sheets 
ts .described in great detail in U.S. Patent 4,463,045, and their . . 
method of preparation forms no part of this invention.) In 
general, the resulting surface aberrations ~orrespond to the 
knuckles of a woven mesh support structure which directly contacts 
the visible surface of said plas~ic sheet during production 
thereof. · 

In a preferred manufacturing method, the woven mesh support 
structure which directly contacts the visible surface of said 
sheet ts comprised of filaments having a diameter between about 
one an~ about two m11s and a mesh count between about 160 fila­
ments per 1 ineal inch (2.54 ems) by 160 filaments per lineal ·inch 
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(2._54 ems) and about 400 filaments per lineal inch (2.54 ems) by 

400 filaments per lineal inch (2.54 ems) • 
. Preferred sheets herein are those wherein said surface 

aberrations have an average amplitude of at least about 0.2 mils, 
more preferably at least about 0.3 mils. Most preferably, sheets 
having an amplitude of each of said surface aberrations, as 
measured perpendicular to the surf~ce in which said surface 
aberration originates, withi"n the range of about ± 20%, desirably 
± 10%, of the average value of the amplitude for all adjacent 
surface aberrations are used. 

•one-way" sheets whose back faces are treated with 
hydrophil 1c latex are described in U.S. ·Patent 4,735,843, Noda, 
April 5, 1988, and these can also be employed herein. 

In addition to the sophisticated apertured materials men­
tioned hereinabove, the practice of the ·present invention may also 
be undertaken wi.th hydrophobic sheet materials having simple holes 
punched therethrough • 

. It will _be understood from the foregoing that the aforesaid, 
preferred, •sheet• or •n1m• materials us.ed in the practice of. 
this invention are substantially different from fibrous nonwoven 
materhls, which are characterized by a large number of fibers 
which overlap each other throughout the thickness of the material. 
Moreover, such sheet matert a 1 s are 1_111de from uteri a ls 
(preferably, hydrophobic thermoplastic pol,Y1118ric materials) which 
provide a clean-appearing, stain-resistant or •non-staining• 
surface, in use. 

Other topsheet materials which can be used herein include, 
for example, various nonabsorbent fibrous or filamentous network 
sheets whtch an aqueous-fluid-penneable by virtue of a 
multiplicity c;»f holes ·or channels passing therethrough. Such 
sheet materials can be prepared by methods well-described in the 
patent literature. For example, according to tbe process of U.S. 
Patent 4,636,419, Madsen et al, January 13, 1987, sheets 
comprising a network of ribboned filaments of two dissimilar 

·chemical types, and with two dissimilar melting or softening 
points, are contacted and· cooled to allow ttie formation of a 
network sheet characterized by said different transverse and 
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1 ong itud i na 1 po 1 ymer miteria 1 s. Such sheets can be used · fo the 
practice of this invention. 

Another sheet material useful herein is the fonnaminous net 
comprising a ·reticular network of· polymeric filaments,· safd net 
compri.sing two arrays of filaments orient~d ·at a displacement 
angle of 20-90 degrees. Reference can be made to European Patent 
App.1 tcation 0215417, fil~d 06.09.86, Sneyd_ et al, to further 
assist visualization of this sheet. The aforesaid sheet materials 
can be prepared using _hydrophobic plastics such as polyethylene, 
polypropylene, PVC, and the like~ and are well-known for use in 
absorbent products such as -catamenials, and the like. Such sheet 
materials typically have a basis weight of 0.5-5.0 ounces/ydz 
(0.0016 g/cmZ - 0.016 g/cmZ), a caliper of 5-25 mils, an open area 
of 30-SOS and a •sh of 20-40. Convent i ona 1 ~onwoven top sheets 
can also be employed. · 

YI. .Backing Sheet - The backing sheet 1s conventional, and 
can comprise ·a· fluid-impervious polJ1119r sheet, for· example 
polyethylene or polypropylene, that is thin enough to be flexible. 
A polyethylene ·sheet 0.001-0.5 •thick is typical. Flushable or 

20 biodegradable backing sheets can · also be used, e.g., w1.th 

25 

30 

35 

pantiliner devices herein. 
YII •. Optional Reta1n1nq Mlans - The absorbent structures 

herein can optionally, b.ut preferably, be provided with means to 
hold them in place ·on or near the user's body to allow the 
stru~tures to perfonn their intended function. For example, 
diapers and tncontinence garments can be provided with well~known 
comercia11y-ava11able tape fasteners. Sanitary napkins can be 

provided with _glue stripes facing outward on their backsheet in 
well-known fashion. Various pins, clips •".Id fasteners of well­
.known types can optionally be employed. 

VIII. Oottonal Adiunct Odor-Controllina Materials - The 
compositions and articles of this tnvent1.on can also contain an 
effective; f .e., odor-controlling, amount of various additional 
non-zeolite odor-controlling materials to further expand their 
capacity for controlling odors, as well as the range of odor types. 
being controlled. Such materials include, for example, activated 

· carbon, ktese_lguhr, cetyl pyrtdtntum chloride, zinc chloride, 
copper salts, copper tons, and the like. Such materials typically 
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comprise O.OlS to 15% of the compositions herein. Stated 

otherwise, materials such as activated ~arbon can typically be 
present at the_O.l g to 5.0 g level in absorbent articles of the 
type disclosed herein to provide additional odor control benefits. 

. . 

IX. Preparatio·n of AGM/Zeolitic/Binder Particles - A simple, 

yet effective, method for preparing· the particles herein employs a 

fluidized bed coating apparatus, as described more fully in 

Example I. However., it wnl be appreciated that other types of 

coating apparatus, agglomerators,· or the like, can also be used to 

prepare such particles. 
EXAMPLE I 

100· g of METHOCEL SE (binder) are dissolved in 1900 ml 

deionized water. Zeo11te (ABSCENTS powder; 398 g) 1s added to the 

METHOCEL solution (19.91 dispersion). A high shear mixer (Tekmar 

High Shear Mixer Model SD45) is used to create a dispersion of the 

zeolite. Typical shear time 15 minutes. 
498 g. of" c;onnercial AGM granules (polyacrylate) are placed 

in a Wurster Fluid. Bed Coater (ca. 10 cm Ascoat _Unit Model 101, 

Lasko to., Leominster, Massachusetts). The AGM material is 

fluidized in the bed at an air flow of 18 scf~ (standard ftZ/min}; 

the i_nlet temp~ra,ture is brought to 13s•f (se.g•c). 

The flow of ABSCENTS/METHOCEL coating solution into the spray 

nozzle 1s begun· (1/4-Round. Spr.Y Nozzle- ude by The Spraying 

Systems Co.; 0.40/0.100 fluid cap.; 0~120 air cap.). The flow 

rate is set at 7.7 g/ain. Exit air temperature is 77-&4•f (25 to 
28.9•t). At these operating conditions, a run takes abOut 5 hours 

to complete. 
In typical runs, particles prepared in the foregoing manner 

can comprise 40 to &DI (wt.) AGM; 10 to 40I (wt.) zeo11te, the 

balance comprising· the binder (generally &S-lOI ~·). Particle 

sizes ringe from 100 to 700 microns. 
EXAMPLE II 

Following the procedure of Example I, a composition 

~omprising 62S starch acrylate· (SANWET), 38S zeolite (CBV400) and 

binder (hydroxypropyl cellulose) is prepared as particles in the 
300-$00 micron size range. 
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EXAMPLE III 
A mixed odor-controlling agent is in the form of 200-700 

micron particles, as follows. · 
Ingredient 

ABSCENTS (avg. 5 microns) Zeolite 
VALFOR CP300-56 ·zeolite 

Starch Acrylate AGM 
The composition of Example 111 ts prepared 

Example 1, with 11 maltodextrin binder. 
EXAMPLE IV 

Percent f wtl 
10 

10 

79 
in the manner of 

Pads suitable for use as an absorbent structure in diapers, 
sanitary napkins, and the like comprise a substantially 
homogeneous blend of the following. 

Ingredient 
Kraft Cellulose Fibers (SSK*) 

Zeo 1t te/AGM*'* 
*Southern Softtiood Kraft. 
**Prepared acc~rding to Example I. 

EXAMPLE V 

Percent <wt> 
72 
14 

A lightweight pantiliner suitable for use between menstrual 
periods, and which can be disposed of in a toilet (i.e., 
•flushable•) comprises a pad (surface area 117 .cmz; SSK air felt 

3.0 g) containing 1.5 g of the AGM/zeoltte particles prepared 
according to Example U, said pad being interposed between the 
tops_heet of U.S. · Patent 4,,63,045 and a fibrous~ nonwoven, 
flushable backsheet. 

EXAMPLE VI 
A catamental product 1n the form of a sanitary napkin having 

two flaps extending .outward from its. absorbent core is prepared 
using the ·pad of Example IV (surface area 111 cmz; 8.5 g SSK air 

.·felt), per . the design of U.S; Patent 4,687 ,478, Van Till burg, 

August 18, 1987. The nonglossy sheet .of U.S. Patent ·4,463,045, ts 

used ·as the topsheet. 
EXAMPLE VII 

35 ·A disposable baby diaper using the odor-control pad of 
Example IV is prepared as follows. The dimensions listed are for 
a diaper intended for use with a child in the 6-10 kilogram size 

-----------'-ra.nge. These dimensions can be modified proportionately for 
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different size children, or for adult incontinence briefs, 
according to standard practice. 

1. Backsheet": 0.025-0.070 mm polyethylene; width ·at top 
.and bottom 33 cm; notc;hed inwardly on both sides to a width-at­
center of 28.5 cm; length 50.2 cm. 

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

3. Absorbent core: air-laid wood pulp fibers per Example 
IV; Taber stiffness range 7-9.5, 8.4. nn thick, calendered; width 
at top and bottom 28.6 cm; notched inwardly at both sides to a 
width-at-center of 10.2 cm; length 44.5 cm. 

4. Elastic -leg bands: four individual rubber strips (2 per 
side); width 4.77 nu; length 370 mn; thickness 0.178 111n (all the 
foregoing dtmen~ions being n the.relaxed state). 

The diaper of Example VII ts prepared in standard fashion by 
positioning the core-plus-odor control material covered with the 
topsheet on ·the backsheet and gluing. 

The elastic bands (designated •inner• ind !'outer•, corres­
ponding to the bands closest to, and farthest from, the core, 
respectively) are stretched to ·ca: 50.2 cm and positioned between . . 

· the topsheet/backsheet along each longitudinal side (2 bands per 
side) of the core. The inner bands along each side are posi_tfoned 
ca. 55 an from the narrowest width of the core (measured from the 
inner edge of the elastic band). This provides a spacing element 
along each side of the diaper comprising the flexible topsheet/ 
backsheet .. t~rtal between the inner elastic and the curved edge 
of the core. The inner bands are glued down along their length tn 
the stretched state. The outer bands are positioned ca. 13 mm 
from the inner bands, and are glued down along their length in the 
stretched state. Since the topsheet/backsheet assembly· is flexi­
ble, the glued-down bands contract to elasticize the sides of the 
diaper. 

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

i 
i 
! . 

r 
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EXAMPLE VUI 
A cat litter product-comprises the follo~ing components. 

Ingredient Percent Cwt.> 
Coniniinuted Cellulose* 90 
Odor Control Material** 10 

*Compacted i.n granular fom. 
**AGM particles 750 micron size; 1$S wt. ABSCENTS plus· 15% wt. 
VAlFOR 300-68 zeolttes (5-10 micron size) adhered to AGM 
(polyacrylate) particles with METHOCEL. 

EXAMPLE IX 
Cohesive particles· prepared in the manner of Example I 

comprise .&SS acrylate AGM, 20S_ ABSCENTS, JDS .activated. carbon and 
SS METHOCEL binder. 

As can be seen from the foregoing, the c~ositions of ·this 
invention are used in odor-controlling 1110unts to achieve the 
desired benefits. This amount can, of course, vary, depending on 
the intended ·end-use and severity of the odor. Typically, 
catamenial products will employ sufficient 11DOunts of said 
composition to deliver from at least about 0.2 g. to about 0.4 g • 

. 20 of the odor-controlling agent. To assist the formulator, a simple 
test of odor-controlling capacity of such compositions comprises 
placing the odor-controlling composition in an absorbent pad of 
the desired type and· uniformly adding a 5 ml. aliquot.of a defined 
onion/ anaonta odor medium (20 g. coaaercial onion powder, 900 mls 

zs H20 containing 7.5 g. NaHP04 .7H10, 4.5 g. K1S04 , 1.8 g. 
MgCl1 .6H1~, 3.0 g NaCl, 15.0. g. urea; 10.0 ml of 1 normal HCl; 
stirred. 4 hours, filtered, NH40H and H10 added to yield NH40H 
concentration 500-1500 ppm, as desired). After equilibrating for 
1 hour in a closed container with a sniff port, the· odor-

30 .controlling capacity of the composition can be judged •1'.ld the 
amounts used can be adjusted accordingly • 

. 35 
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CLAIMS: 
.·l. A composition of matter, compr1s1ng a cohesive· mixture of an 
absorbent gelling material, a water-soluble or water-dispersible. 
binder material and a water-insoluble odor-controlling.agent. 

2. A composition according to Claim 1· wherein .the absorbent 
gelling material i·s selected from acrylate and starch-acrylate 
absorbent g~ll ing materhls, or is a cellulosic ·or saccharidic 
material. 

3. A composition according to Claim 3 wherein the binder mater­
ial is a ·member selected· from the group consisting of hydroxyethyl 
celluloses, hydroxymethyl celluloses, C1-C 3 alkyl-substituted 
cel 1 uloses, ·maltodextrin, and mixtures thereof or,. preferably, 
hydroxypropyl cellulose. 

. . 
4. A composition according to Claim I wherein the odor-
coritrolling agent is a member selected from the group consisting 
of intermediate Si02/Al02 zeolites, high Si02/Al02 zeolites, 
activated carbon. and mixtures thereof. 

5. A composition according to Claim 4 in the form of particles 
having an average size, by sieve analysis, greater than 100 

microns, preferably comprising at least 20% by weight of said 
·odor-controlling agent. 

6. .A composition according to Claim 5, comprising a cohesive 
mixture in the form of particles, said particles h!lving a size, ·by 
sieve analysis, . greater than 200 microns, said particles 
comprising: 

(a) at least 20% by weight of a particulate odo~-controlling 
agent selected from zeol ite and activated carbon odor­
control 1 ing agents, and mixtures. there.o_f; 

(b} at least 40% by weight of an absorbent gelling material; 
and 

( c) a water-so 1ub1 e or w·ater-d i spers i b 1 e binder material . 



~ . 

. I lllllll llllll lllll lllll II llll· 
W091/12029 * C L M S * PCT/US91/00690 

-32 -

7. An absorbent structure in the form of a diaper, catamenial or 
pantiliner, characterized in that it con~ains an odor-controlling 
amount of the composition of Claim 1. 

8. An abso.rbent structure according to Claim 7 comprising a 
cohesive mixture in the form of particles or aggregates, said . . 
particles or aggregates·having a s1ze, by sieve analysis, greater . . 

than 200 microns, said particles comprising: 
(a) at least 20% by weight of a particulate odor-controlling 

agent selected from zeo l i te and activated carbon odor­
contro l ling agents, and mixtures thereof; 

( b) at _least 40% by weight of an ·absorbent· ge 11 i ng. material ; 
and 

(c) a water-soluble or water-dispersible binder material, 
preferably hydroxypropyl cellulose. 

9. A process for affixing particulate odor-controlling agents to 
particles of absorbent .gelling materials, comprising contacti'ng 
said absorbent gelling materials with said odor-controlling .agents 
in the presence of a water-soluble or water-dispersible binder 
material, said process being carried out· in the presence of water 
in a fluidized bed apparatus. 


