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ANTI M CRQBI AL- COATED HYDROGEL FORM NG ABSORBENT POLYMERS 5 BACKGROUND 10

A w de vawpegtsﬂgo%‘f(’ di sposabl e absorbent articles designed no]fc{m?%f“??)-’gbe
efficient in the absorption of body fluijds such as urine, blood, nenses and
the like, but also to be sanitary and confortable in-use, are known in the
literature. D sposabl e absorbent products of this type generally conprise a
fl ui d-perneabl e topsheet material, an absorbent core, and a

fl ui d-i nperneabl e backsheet 15 material. Various shapes, sizes and

t hi cknesses of such articles have been explored in an attenpt to nmake their

use nore ANTIMICROBIANMECATEENHYDIROGHL FORMINGABBORBENT FOLYMERS!Ch
di sposabl e absorbent articles have been primarily focused on the absorptive

capacity of the article. As a result, various absorbent polyners wth high
absorptive power have been devel oped. 20 Such known absorbent pol yners
(al sogknown as hydrogel -form ng absorbent polyners) are capabl e of
absorging fromabout thirty to sixty grans of water per gram of polynmner.
More recently, research has been focused on the renoval of foul odors and

t he prevention of skin diseases such as dermatitis, rash and redness caused
25 by wearing a disposable absorbent article for a relatively long tine.
Many body fl uids have an unpl easant odor, or devel op such odors when in
contact with air and/or bacter|a1gyg2g35_gmgy periods. Additionally, urine
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20 Such known absorbent polymers (also known as hydrogel-forming absorbent
polymers) are capable of absorbing from about thirty to sixty grams of water per
gram of polymer.
More recently, research has been focused on the removal of foul odors -
and the prevention of skin diseases such as dermatitis, rash and redness caused
25 Dby wearing a disposable absorbent article for a relatively long time. Many _body'
fluids have an unpleasant odor, or develop such odors when in contact with air
and/or bacteria for prolonged periods. Additionally, urine and/or other exudates
absorbed into the absorbent article are converted to ammonia by urease
produced by skin-flora, i.e., a group of normal microorganisms on the skin. This
30 ammonia, in turn, causes dermatitis, rash and/or other forms of skin irritation.
Such disease of the skin in infants can be a serious medical matter which, in
extreme cases, can result in death.
Antimicrobial agents and bactericides are chemical compositions that are
used to prevent microbiological contamination and deterioration of products,
35 materials, and systems. Particular areas of application of antimicrobial agents



5 For exanpl e, Japanese Patent 4-17058 di scl oses a di sposabl ¢ di aper
which is said to prevent the occurrence of diaper rash caused by the growth
of sapropwptemrosusch as the bacteria colibacill.us and Candi aCT/USPEE8079

di scl osed di sposabl e di aper consists of a water-perneable top sheet, a
wat er - i nper meabl e back sheet, and a wat r-absorbent |ayer sandwi ched

bet ween these sheets. The 10 water-absorbent |ayer is further disclosed as
consi sting of a) an anmoni a- adsorbent, water-absorbent organic polyner
selected fromthe group consisting of polyacrylate polyners,
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20 polyacrylate, and a cross-linking agent such as ethylene glycol diglycidyl) and the
bactericide. The resulting mixture is then heated to bring about a crosslinking
reaction, thereby forming a crosslinked structure, the bactericide being
incorporated within the structure. -

While the diaper disclosed by Japanese Patent No. 4-17058 is said to

25 result in absorption by the organic polymer of ammonia contained in the wearer's
urine, and the bactericide is said to inhibit the production ammonia (formed by
decomposition of the urea contained in the urine) by bacteria, we have
discovered certain disadvantages with this technology.

For example, because the bactericide is incorporated within the polymer,

30 the bactericide does not begin acting until the polymer swells with the urine. In
other words, the product does not provide immediate efficacy upon, e.g.,
urination.

In addition, water-absorbent polymers (whether manufactured as set forth
in Japanese Patent No. 4-17058, or without incorporating a bactericide within the

35 polymer) tend to produce dust during manufacture. Such dust production has



Based.on the foregoing, there is a need for an antim crobial hydrogel- 5
form ng absorbent polynmer ("A-HFAP') that provides imediate efficacy, when
enpl oyed WQ9¥2Ml&posabl e absorbent article, upon excretionPET/USSHIBOP? uid by
the user. There is also a need for a process for maki ng such an A-HFAP t hat
results in mnimal dust production. There is also a need for an absorbent
article product containing such an A-HFAP, which mai ntai ns the
antimcrobial in a region away 10 fromthe wearer's skin, even after
wetting. SU resent invention is directed to an ant| m cr obi al
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20 antimicrobial hydrogel-forming absorbent polymer, the process comprising
coating a hydrogel-forming absorbent polymer with an antimicrobial. Such a
process satisfies the need for process which minimizes dust production otherwise
associated with the manufacture of hydrogel-forming absorbent polymers.
The present invention further relates to a disposable absorbent article
25 comprising an antimicrobial hydrogel-forming absorbent polymer. Such a
structure satisfies the need for an absorbent article which efficaciously reduces
malodor and rash, yet maintains the active ingredients away from the user's skin.
These and other features, aspects, and advantages of the present
invention will become evident to those skilled in the art from a reading of the
30 present disclosure and accompanying drawings with the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims which particularly point out
and distinctly claim the invention, it is believed the present invention will be better
understood from the following description of preferred embodiments taken in




invention, having portions cut away to reveal underlying structure,, they
inner 5 surface of the diaper facing the viewer; Figure 2 is a

Cr 0Ss- seciomaaherg ew of one enbodi nent of the di sposabl e dipgiaesoefisere gur e
1, taken along transverse center line 110 of Figure 1; Figure 3 is an

enl arged view of an alternative enbodi nént of the di sposabl e di aper of
Figure 1, the view corresponding to a portion of Figure 2; 10 and Figure 4
shows the key elenments of the finished product acquisition test. DETAILED
DESCRI PTION The following is a list of definitions for ternms used herein.
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absorben:j pol K'm?é foliowing s agisaof-lﬂ‘éﬁwmdﬁslfw’teﬁﬁé uSedhepéinl ; wherein the HFAP
is coated wth,

PCT] USoe) 18079451 pr“@?@ﬁﬁ@Eﬂﬂ%&%&ﬁ#&ﬁ%@%pansor%%qt&oasfmﬁm o

ant i fidcr obi al 'IBody fwidsbingtudesurine) menseasband vagitabdisobargesr ef er abl y from

:ggﬂ% o e 02 smpheib" Héarls KB Gther StégBhY cthét indre88ned Witficn 8- 1bt0> to

affect the end result can be added. This term encompasses the terms "consisting
of" and "consisting essentially of". '
"Disposable” describes absorbent articles which are not intended to be
20 laundered or otherwise restored or reused as an absorbent article (i.e., they are
intended to be discarded after a single use and, preferably, to be recycled:;
composted or otherwise disposed of in an environmentally compatible manner).
"HFAP" means hydrogel-forming absorbent polymer.
"Unitary" absorbent article refers to an absorbent article which is formed of
25 separate parts united together to form a coordinated entity so that they do not
require separate manipulative parts like a separate holder and liner.
All percentages are by weight of total composition unless specifically
stated otherwise.
All ratios are weight ratios unless specifically stated otherwise.
30 The present invention, in its product and process aspects, is described in
detail as follows.
The present invention relates to an antimicrobial hydrogel-forming
absorbent polymer comprising a HFAP, and an antimicrobial; wherein the HFAP
is coated with the antimicrobial.




Hydr ogel - For.m ng Absor bent Pol yner 5 The wat er-insol ubl e,

wat er - swel | abl e absorbent pol ynmers useful in the present invention are

commonl y rWPe?sz@%ilﬁo as "hydrogel -forni ng absorbent pol yner SPCY/HSYSYT9
"hydrocol | oi ds", or "superabsorbent” polyners and can include

pol ysacchari des such as carboxynet hyl starch, carboxynethyl cellul ose, and
hydr oxypropyl cellul ose; nonionic types such as pol yvinyl alcohol, and 10
pol yvi nyl ethers; cationic types such as pol yvi nyl pyridi ne, ponV|nyI
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p- chl or OCI nnaSame cioth-acit entymemeyd can atsel bel iheludedc usually in minor amounts,

in preparing the HFAPs herein. Such non-acid monomers can include, for

example,; the water-soluble or water-dispersible esters of the acid-containing

monomers, as well as monomers that contain no cérboxylic or sulfonic acid

25 groups at all. Optional non-acid monomers can thus include monomers

containing the following types of functional groups: carboxylic acid or sulfonic

acid esters, hydroxyl groups, amide-groups, amino groups, nitriie groups,

quaternary ammonium salt groups, aryl groups (e.g., phenyl groups, such as

those derived from styrene monomer). These non-acid monomers are well-

30 known materials and are described in greater detail, for example, in U.S. Patent

4,076,663 (Masuda et al), issued February 28, 1978; and in U.S. Patent
4,062,817 (Westerman), issued December 13, 1977.

Olefinically unsaturated carboxylic acid and carboxylic acid anhydride

monomers include the acrylic acids typified by acrylic acid itself, methacrylic acid,

35 ethacrylic acid, 3-chloroacrylic acid, cyanoacrylic acid, methacrylic acid (crotonic



acid, citroconic acid, nesaconic acid, glutaconic acid, aconitic acid,
mal eic acid, fumaric acid, tricarboxyethylene and nmal eic acid anhydride. 5
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ete.). xRS LY PheRPARTRAES G4 Pl L6osH76U008. pRor ABcH 583, ©ve!

and U.S. Patent 4,734,478. : ' | "
More preferred polymer materials for use in making the HFAPs are slightly
network crosslinked polymers of partially neutralized polyacrylic acids and starch

25 derivatives thereof. More preferably, the HFAPs comprise from about 50 to about™ :
95%, preferably about 75%, neutralized, slightly network crosslinked, polyacrylic
acid (i.e., poly (sodium acrylate/acrylic acid) ). Network crosslinking renders the
polymer substantially water-insoluble and, in part, determines the absorptive
capacity and extractable polymer content characteristics of the HFAPs.
30 Processes for network crosslinking these polymers and typical network

crosslinking agents are described in greater detail in U.S. Patent 4,076,663.

Further, surface crosslinked HFAPs can be preferably used in the present
invention. They have a higher level of crosslinking in the vicinity of the surface
than in the interior. As used herein, "surface" describes the outer-facing
35 boundaries of the particie, fiber, etc. For porous HFAPs (e.g., porous particles,



crosslinking at the surface, it is nmeant that the | evel of functional
crosslinks for the HFAP in the vicinity of the surface is eneraII hi gher
than t he WA functional crosslinks for the pol ymer in Fﬁ'gfsﬁﬂ %’7 '
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be shallow, with a rel atlvely sharp transition to a | ower |evel of
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aci ndPBHNAHRHGIN °§FBD%@%E eg fuiacR corsshoks Aes inr uGﬁdSS processes
wherei n the cprosgmbekof processes fontihtyodsiag surfaicehdrosslinkisearel disclosed time

VO 98/ 2081196&1:. These include those where: (i) a di- or poIy-functior%quegsgﬁ{(é)s&?&, &

" glycerol, 1,3-dioxolan-2-one, polyvalent metal ions, polyquaternary amines)
capable of reacting with existing functional groups within the HFAP is applied to

25 the surface of the HFAP; (ii) a di- or poly-functional reagent that is capable of
reacting with other added reagents and possibly existing functional groups within

the HFAP such as to increase the level of crosslinking at the surface is applied to

the surface (e.g., the addition of monomer plus crosslinker and the initiation of a
second polymerization reaction); (iii) no additionai polyfunctional reagents are

30 added, but additional reaction(s) is induced amongst existing components within
the HFAP either during or after the primary polymerization process such as to
generate a higher level of crosslinking at or near the surface (e.g., heating to
induce the formation of anhydride and or esters crosslinks between existing
polymer carboxylic acid and/or hydroxyl groups and suspension polymerization

35 processes wherein the crosslinker is inherently present at higher levels near the



surface); and (iv) other materials are added to the surface such as.,to

I nduce a higher |evel of crosslinking or otherw se reduce the surface

def or mabi hdysmdo16 he resul tant hydrogel. Conbi pations of theggusheisene
crosslinking processes either concurrently or in sequence can al so be
enployed. In addition to crosslinking 58 reagents, other conponents can be
added to the surface to aid/control the distribution of crosslinking (e.g.,
t he spreadi ng and penetration of the surface crosslinking reagents.)
Sui t abl e general nethods for carrying out surface crosslinking of HFAPs
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have2gubst antWHﬂel thecHFAP &5preféradh} b one ty¥® (PS8! HoPidgeneous), mixtures of

PCT/ US96/ 1 )Q mers can also be used in the present invention. For example, mixtures of ’
starch-acryllc acid graft copolymers and slightly network crosslinked polymers of
partially neutralized polyacrylic acid can be used in the present invention.

The HFAP particles used in the present invention can have a size, shape
25 and/or morphology varying over a wide range. The HFAP particles do not have a
large ratio of greatest dimension to smallest dimension (e.g., granules, flakes,
pulverulents, interparticle aggregates, interparticle crosslinked aggregates, and
the like) and can be in the form of fibers, foams, and the like. The HFAPs can
also comprise mixtures with low levels of one or more additives, such as for
30 example powdered silica, surfactants, glue, binders, and the like. The
components in this mixture can be physically and/or chemically associated in a
form such that the hydrogel-forming polymer component and the non-hydrogel-
forming polymer additive are not readily physically separable.
The HFAPs can be essentially non-porous or have substantial internal
35 porosity.



9 For- particles as described above, particle size is defined as the
di nensi on_determ ned by sieve size analysis. Thus, for exa articl e

that is VOP820%8 on a U S A Standard Testi ng Sieve with f%’?ﬁé{lﬁ 4

openings (e.g., No. 25 U S. Series Altgrnate Sieve Designation) is
considered to have a size greater than 710 5 mcrons; a particle that
passes through a sieve with 710 m cron openings and is retained on a sieve
with 500 m cron openings (e.g., No. 35 U S, Series Alternate Sieve
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I o8 CoRRyEE ES Tones Bedfns e, STRARY o.068 208 froihB o 2. Ieibels ' "°
been fo@etoban2Int®9bwer size range cuts containing generally |arger
particle For particles of HFAPs useful in the present invention, the particles will
" generally range in size from about 1 to about 2000 microns, more preferably from -
about 20 to about 1000 microns. The mass median particle size will generally be
25 from about 20 to about 1500 microns, more preferably from about 50 microns to
about 1000 microns, and even more preferably from about 100 to about 800
microns.
Within these size ranges, it can be preferable to choose either larger or
smaller particles depending on the need for faster or slower absorption kinetics.
30 For example, for non-porous particles, the swelling rate will generally decrease
with increasing particle size. It can also be preferable to choose either larger or
smaller particles or narrower size cuts (fractions) of larger or smaller particles
from the bulk polymer in order to increase the gel layer permeability (i.e., increase
the Saline Flow Conductivity (SFC) value). For particles of some HFAPs, it has
35 been found that narrower size range cuts containing generally larger particle
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sizes withi n the above specified size ranges have higher SFC val ues without
any si gnl gﬁgradatlon in other HFAP properties such agc~bekddspRnce
Under Pressure P) capacity and | evel of extractable polyrrer us, for
exanmple, it can be useful to use a sizeygut having a mass nedi an size in
the range of from5 about 500 to about 710 m crons wherein only m ni mal
mass fractions of the particul ates have sizes either greater than about 710
mcrons or less than about 500 microns. Aternatively, a broader size cut
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nmore prefer ernary 20 anmoni um-conpounds ererre
guat er narys ni um conpounds include, but are not limted to,
2- (3-ani | pARaMidrBbidl ) 3. 4- di met hyl - oxazol i ni um i odi de al kyI I soqui nol i um

brom de, benzalkoni u i de, et h n| um l.oride, cetylpyridium
oh o e, chi T Hex OISO EL AT, UBRID, HoRres FTESRT LISt desy (a8 Y
tri met hyl claenioal capable oﬁptéuérﬂmgzﬂ‘téﬂgmwm ohbpkiltheg microorganisms, and is
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Lﬂlco';'fé?(;cr i;Hvrtﬁr@f P?(glth%rhg érﬁsmggpﬁiélallﬁ fGBHG’ m 'i‘ﬁ‘&a referably
hexachl or oo »hﬁweﬁ.tvwsﬁ Y £9 tﬁﬂﬁyn%tq\‘%ﬂ fabs é‘ﬁ'éc%hf\fﬁiﬁ'ed
met hyl , eahtimicrobialy incllids, ybut a0t Wimitads ep,r qoaﬂe,manydémmmmurpmdnw

subst ueBhide, BAENCBR ofs Libhoq Rl bunPHHLAE REfebe, AEFEBMIBRE
t hi oxol onquaterdaa®' -ammohiupn,o-agid rand oplyenqlics nyoret preferabiycstill quaternary
phengjsul Eﬁﬁﬁéﬁunﬁéﬂnﬁéun@.ﬂ ures thereof; nore preferably sodi um parabens.
Preferred quaternary ammonium compounds include, but are not limited
to, 2-(3-anilinovinyluf)3,4-dimethyl-oxazolinium iodide, alkylisoquinolium bromide,
benzalkonium chloride, benzethonium chloride, cetylpyridium chioride,
chiorhexidine gluconate, chlorhexidine hydrochloride, lauryl trimethyl ammonium,
25 methylbenzethonium chloride, stearitrimethylammonium chioride, 2,4,5-trichloro
phenoxide, and mixtures thereof, more preferably benzalkonium chioride and
chlorhexidine gluconate; more preferably still benzalkonium chloride.
Preferred phenolic compounds include, but are not limited to, benzyl
alcohol, p-chlorophenol, chloreocresol, chioroxylenol, cresol, o-cymene-5-ol
30 (BIOSOL), hexachlorophene, hinokitiol, isopropyimethylphenol, parabens (having
methyl, ethyl, propyl, butyl, isobutyl, isopropyl, and/or sodium methyl
substituents), phenethyl alcohol, phenol, phenoxyethanol, o-phynylphenol,
resorcin, resorcin monoacetate, sodium parabens, sodium phenolisulfonate,
thioxolone, 2,4,4'-trichloro-2-hydroxydiphenyl ether, zinc phenolsulfonate, and
35 mixtures thereof, more preferably sodium parabens.'
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Preferred am des include, but are not limted to, diazolidinyl urea, 2,4-
i m dazoWePseedne (HYDATO N), 3,4,4'-trichloerocarbanili d @ CTIUS96/i8079
3-trifluoronethyl-4-4"- dlchlorocarbaqlllde undecyl enic acid

nonoet hanol am de, and m xtures thereof’;’ nore preferably diazolidinyl urea
and 2, 4-im dazol i di nedi one; nore preferabl y still 5

2, 4-im dazol i dinedione. Preferred acids include, but are not limted to,

benzoate, benzoic acid, citric acide, dehydroacetic acid, Fot assi um
sorbate, sodiRieferred amaidesJacludeddrytdats oot direited dai dinzalidingy lusea, 29bdi um
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as descantisticrabialewill beaopr aff daeaséda emnhdnneﬁlthe surface area afi the HFAP.
di | | 1
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water. Saetegb rszt o? tﬁgngﬁ %Ec%in%? r%];natméa lgrqlc'am/ at?rac&ed to the HFAP.
- However, some antimicrobial may diffuse to interparticulate space and fibers.
in a case where the antimicrobial is in the form of a small particie or
25 powder, the antimicrobial can be applied by any of various techniques and
apparatus used for applying {e.g., coating) a material to another material. In
another case where the antimicrobial is in the form of a liquid, the antimicrobial
can be applied (e.g., coated onto the HFAP) by any of various techniques and
apparatus used for applying a liquid to a material. As a result, A-HFAPs of the
30 present invention can be obtained as described above.

In a preferred embodiment, an antimicrobial is dissolved into a solvent to
make a solution. The antimicrobial can be dissolved in the solvent by any of
various techniques and apparatus used for dissolving a material to a solvent
known in the art. In more preferred embodiments, an inorganic solvent is used as

35 the solvent; preferably water. Preferably, the concentration of the antimicrobial in
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the solution by weight is fromabout 2%to 25% nore preferably, from about
S% to 15%0lblreEt @i N enbodi ments, an antim crobial which pgrhyssgisen e in.
an organi c solvent can be used. In nore pref erred enbodi ments, a polar
organic solvent is 5 wused as the solvent. In such enbodinents, a m xture
sol vent of a hydrophilic organic solvent and water is used as the sol vent
for the antimcrobial. Non- liniting exanples of the preferred organic

sol vent includes: the |ow nol ecul ar vvel ght al cohol s such as net hanol ,
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Preferably, the solution will be on all of the surface of the HFAP partrcles

The amount of the antimicrobial which is sufficient to effect an efficacious
antimicrobial properties can vary based on a number of factors such as the
chemical composition of the HFAP and the physical forms of the HFAP, e.g.,

25 particle size of the HFAP, and the chemical composition and molecular weight of
the antimicrobial, as well as on the method of applying the antimicrobial.

After making the intermittent mixture, at least a portion of the solvent is
removed from the intermittent mixture. Preferably, at least about 80%, more
preferably more than 95%, most preferably about 100% of the solvent is removed

30 from the intermittent mixture. The removal of the solvent can be made by any of
various techniques and apparatus used for separating or removing liquids from
liquid-solid mixtures, including evaporation, filtration, washing, or a combination
thereof.

In a preferred embodiment, the antimicrobial is applied onto the HFAP

35 after the treatment of the surface crosslinking of the HFAP particies. On the
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ot her hand, in another enbodinent the antimcrobial is applied onto the
HFAP bef owe sg/bepi1sr eat nent of the surface crosslinking of thectiGdNgisdm™ .
addition, in a further enbodi ment the application of the antim crobial and
the treatnent of the cross linking cani®e carried out at the sane tine. 5
In preferred enbodi nents, the resultant A-HFAP can have a nunber of shapes
and sizes. For exanple, the absorbent naterials can be typically in the
formof particles, sheets, filnms, cylinders, blocks, fibers, filanments, or
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| ayeaed abseoment \Woresiin dbdersdioanienis, petially diposable absorbent articles.
As used herein, the term "absorbent article” refers to articles which absorb and
contain body fluids and more specifically refers to articles which are placed
against or in proximity to the body of the wearer to absorb and contain the
various fluids discharged from the body. '

25 In general, an absorbent article comprises: (a) a liquid pervious topsheet
which is located adjacent to the wearer's body; (b) a liquid impervious backsheet
which is located distant from the wearer's body and adjacent to the wearer's
clothing; and (c) an absorbent core positioned between the topsheet and the
backsheet. The absorbent core comprises at least one of the above described A-

30 HFAPs of the present invention. Preferably, the absorbent core further comprises
a substrate web wherein the absorbent material is attached to the substrate web.
Alternatively, the absorbent core further comprises an envelope web encasing
the absorbent material. In a further alternative embodiment, the absorbent core
further comprises two layered tissues wherein the absorbent material is

35 distributed between the two layered tissues.



35 distributed between the two | ayered tissues. WO 98/ 20916 ‘
PCT/ US96/ 18079 14 In nore preferred enbodi nents, the A-HFAP in the

absor benjyooghewigas a basis weight of from about 60 g/ ni er recringsogipgayd 1500
g/nerr], nore preferably fromabout 100 g/n2 to about 1000 g/ n2, nost

preferably from about 150 g/nferr] to ®bout 500 g/nferr] of the absorbent
material. 5 In sone preferred enbodi nents, the absorbent core or
absorbent nenber can further conprise fibers or fluff pulp (fibrous or
fiber material), nore specifically, non-absorbent-gelling fibers. Such
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for use matrB0 the absorbent core by virtue of their good w cking
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improved cellulose fibers, rayon, polypropylene, and polyester fibers such as-
polyethylene terephthalate (DACRON), hydrophilic nylon (HYDROFIL), and the"
like. Examples of other fiber materials for use in the present invention include
hydrophilized hydrophobic fibers, such as surfactant-treated or silica-treated-
25 thermoplastic fibers derived, for example, from polyolefins such as polyethylene
or polypropylene, polyacrylics, polyamides, polystyrenes, polyurethanes and the
like. In fact, hydrophilized hydrophobic fibers which are in and of themselves not
very absorbent and which, therefore, do not provide webs of sufficient absorbent
capacity to be useful in conventional absorbent structures, are suitable for use in
30 the absorbent core by virtue of their good wicking properties. This is because, in
the absorbent core herein, the wicking propensity of the fibers is as important, if
not more important, than the absorbent capacity of the fiber material itself due to
the high rate of fluid uptake and lack of gel blocking properties of the absorbent
core. Synthetic fibers are generally preferred for use herein as the fiber



core.., Synthetic fibers are generally preferred for use herein as the fiber
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conmponentWBPRMU6 ahsor bent core. Most preferred are pol yol GHUFHHRG7S :
preferably polyethylene fibers. Qher g8l lulosic fiber materials which can
be useful in certain absorbent cores or absorbent nenbers herein are
chemcally stiffened cellulosic fibers. 5 Preferred chemcally stiffened
cellulosic fibers are the stiffened, twisted, curled cellulosic fibers
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5,151, 09 |.), issued Septenber 29, 1992. A preferred enbodi nent
of an abégéw ﬁ?g@l e of the present invention is 25 the unitary
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Patent 4,695,278 (Lawson) issued September 22, 1987; U.S. Patent 4,816,025
(Foreman), issued March 28, 1989; and U.S. Patent 5,151,092 (Buell et al.),
issued September 29, 1892, :
A preferred embodiment of an absorbent article of the present invention is
25 the unitary disposable absorbent article, diaper 20, shown in Figure 1. Figure 1 is
a plan view of the diaper 20 of the present invention in its flat-out, uncontracted
state (i.e., with elastic induced contraction pulled out) with portions of the
structure being cut-away to more clearly show the construction of the diaper 20
and with the portion of the diaper 20 which faces the wearer, the inner surface
30 40, facing the viewer. As shown in Figure 1, the diaper 20 preferably comprises a
containment assembly 22 comprising a liquid pervious topsheet 24; a liquid
impervious backsheet 26 joined to the topsheet; and an absorbent core 28
positioned between the topsheet 24 and the backsheet 26. The absorbent core
28 has a pair of opposing longitudinal edges 60, an inner surface 62 and an outer

35 surface 64. The diaper preferably further comprises side panels 30; elasticized



28 has a pair of opposing |ongitudinal edges 60, an inner surface 62 and an
outer 35 surface 64. The di aper preferably further conprises side panels

30; el astwpisgedole WO 98/ 20916 PCT/US96/18079 .
PCT/ US96/ 18079 16 leg cuffs 32; el asticized wai stbands 34; and a fastening

system 36 preferably conprising a pair @ securenent menbers 37 and a

| andi ng nmenber 38. The diaper 20 is shown in Figure 1 to have an inner
surface 40 (facing the viewer in Figure 1), an outer surface 42 opposed to
the inner surface 40, a rear 5 waist region 44, a front wai st region 46
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e diaper 20 also has two centerlines, a longltudlnal centerline 100 and a

' transverse centerline 110. The term "longitudinal”, as used herein, refers to a

line, axis, or direction in the plane of the diaper 20 that is generally aligned with

25 (e.g. approximately parallel with) a vertical plane which bisects a standing wearer

into left and right halves when the diaper 20 is worn. The terms "transverse” and

"lateral", as used herein, are interchangeable and refer to a line, axis or direction

which lies within the plane of the diaper that is generally perpendicular to the

jongitudinal direction (which divides the wearer into front and back body halves).

30 The containment assembly 22 of the diaper 20 is shown in Figure 1 as

comprising the main body (chassis) of the diaper 20. The containment assembly

22 preferably comprises a topsheet 24, a backsheet 26 and an absorbent core 28

having a pair of opposing longitudinal edges 60, an inner surface 62, an outer

surface 64. The inner surface 62 generally faces the body of the wearer while

35 the outer surface 64 generally faces away from the body of the wearer. When



havi ng.a pair of opposing |ongitudinal edges 60, an inner surface 62, an
outer surface 64. The inner surface 62 generally faces the body of the
wear er whwoeesz®91d he outer surface 64 generally faces away fPcErusséissomody of
t he wearer. Wen WD 98/ 20916

PCT/ US96/ 18079 17 the absorbent artlcle1%onpr|ses a separate holder and a

| iner, the containnent assenbly 22 generally conprises the holder and the
liner (i.e., the containnent assenbly 22 conprises one or nore |ayers of
material to define the holder while the |iner conprises an absorbent
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compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining liquids such as urine and other certain body exudates.
As shown in Figure 1, the absorbent core 28 has a garment-facing side, a body-
25 facing side, a pair of side edges, and a pair of waist edges. The absorbent core
28 may be manufactured in a wide variety of sizes and shapes (e.g., rectangular,
hourglass, "T"-shaped, asymmetric, etc.) and, in addition to including an A-HFAP
of the present invention, may also include a wide variety of liquid-absorbent
materials commonly used in disposable diapers and other absorbent articles such
30 as comminuted wood pulp which is generally referred to as airfelt. Examples of
other suitable absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or cross-linked
cellulosic fibers; tissue including tissue wraps and tissue laminates; absorbent
foams; absorbent sponges; superabsorbent polymers; absorbent gelling
35 materials; or any equivalent material or combinations of materials.



pol ymers including coform chemically stiffened, nodified or cross-Iinked
cellulosic fibers; tissue including tissue waps and tissue | aninates;

absor bent v{,@mm@bsorbent sponges; superabsorbent pol ynersg,
gelling 35 nmaterials; or any equivalent material or conbi n&f Rﬁg&g@%
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28 may vary (e.g., the absorbent core nay have varying caliper zones, a
hydrophilic gradient, a superabsorbent gradient, or |ower average density
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further comprise the dual core system containing an acquisition/distribution core
of chemically stiffened fibers positioned over an absorbent storage core as
detailed in U.S. Patent 5,234,423, entitled "Absorbent Article With Elastic Waist
Feature and Enhanced Absorbency" issued to Alemany et al.,, on August 10,
25 1993; and in U.S. Patent 5,147,345, entitled "High Efficiency Absorbent Articles
For Incontinence Management' issued to Young, LaVon and Taylor on
September 15, 1992.
The topsheet 24 is preferably positioned adjacent the inner surface 62 of
the absorbent core 28 and is preferably joined thereto and to the backsheet 26 by
30 attachment means (not shown) such as those well known in the art. Suitable
attachment means are described with respect to joining the backsheet 26 to the
absorbent core 28. In a preferred embodiment of the present invention, the
topsheet 24 and the backsheet 26 are joined directly to each other in the diaper
periphery and are indirectly joined together by directly joining them to the
35 absorbent core 28 by any suitable attachment means.



attachnent means are described with respect to joining the backsheet 26 to
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reatment and hydrophilicity is contained In U.S. Patents 4,988,344 entitled '
"Absorbent Articles with Multiple Layer Absorbent Layers" issued to Reising, et al
on January 29, 1991 and U.S. Patent 4,988,345 entitled "Absorbent Articles with
25 Rapid Acquiring Absorbent Cores" issued to Reising on January 29, 1991.
An alternative preferred topsheet comprises an apertured formed film. -
Apertured formed films are preferred for the topsheet because they are pervious
to body exudates and yet non-absorbent and have a reduced tendency to allow
liquids to pass back through and rewet the wearer's skin. Thus, the surface of
30 the formed film which is in contact with the body remains dry, thereby reducing
body soiling and creating a more comfortable feel for the wearer. Suitable formed
fims are described in U.S. Patent 3,929,135, entitled "Absorptive Structures
Having Tapered Capillaries”, which issued to Thompson on December 30, 1975;
U.S. Patent 4,324,246 entitled "Disposable Absorbent Article Having A Stain

35 Resistant Topsheet", which issued to Mullane, et al. on April 13, 1982; U.S.



30 the fornmed filmwhich is in contact with the body remains dry, thereby
reduci ng body soiling and creating a nore confortable feel for the wearer.
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and pr esswg%tﬁ‘&dto form the backsheet 26. For example, the backsheet may have a’
central region 74 comprising one film or other' member and one or more outer
regions 76 joined to the central region 74 comprising the same or different films
or other materials. In one preferred embodiment, the backsheet 26 comprises a
25 central region 76 comprising a liquid impervious, non-apertured film and two
opposing outer regions 76 comprising an air pervious, apertured film. The means
by which any portions of such a backsheet are joined my include any means
known in the art such as adhesives, heat, pressure, heat and pressure and
ultrasonic bonds. Further, the backsheet 26 may comprise any number of layers
30 of material joined together to form a laminate. If the backsheet 26 is a laminate,
the layers need not be uniform throughout the backsheet. For example, the
central region 74 of the backsheet 26 may comprise more layers or layers of
different material than the outer regions 76.
The backsheet 26 is preferably positioned adjacent the outer surface 64 of
35 the absorbent core 28 and is preferably joined thereto by any suitable attachment
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member, such as a liquid impervious barrier material(s) (not shown), is positioned
between the outer surface 64 of the absorbent core 28 and the backsheet 28.
Any such barrier member may or may not be joined to the absorbent core 28.

25 Further, the backsheet 26 may or may not be joined to any barrier material(s) that
are positioned between the backsheet 26 and the absorbent core 28.

Another preferred embodiment of the disposable absorbent article is a
catamenial product. Preferred catamenial products comprise a formed-film,
apertured topsheet as disciosed in U.S. Patent 4,285,343 (McNair), issued -

30  August 25, 1981; U.S. Patent 4,608,047 (Mattingly), issued August 26, 1986; and
U.S. Patent 4,687,478 (Van Tilburg), issued August 18, 1987.

Preferred catamenial products can comprise wings, side flaps, and other
structures and elements, as described in co-pending, commonly-assigned U.S.
application serial No. 984,071, to Yasuko Morita, entitled "Absorbent Article



cataneni al product. Preferred catanenial products conprise a formed-film
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Figure 1, abgorbpehaBisle isthedermepfiadianssis prvided FFW@ 2is 3 Aross-sectional

20 view of such an embodiment of the disposable diaper of Figure 1, taken along
transverse center line 110 of Figure 1. This view shows fragmentary cross-
sectional views of the backsheet 26, core cover 22, absorbent core 28, topsheet
24, and elasticized leg cuffs 32. This embodiment differs from that shown in-
Figure 1, in that an additional element, acquisition/distribution layer 105 has been

25 added.

Figure 3 is an enlarged view of an alternative embodiment of the
disposable diaper of Figure 1, the view corresponding to a portion of Figure 2. In
this embodiment, topsheet 24 comprises first topsheet layer 115 and second
topsheet layer 120. First topsheet layer 115 and second topsheet layer 120 are

30 preferably heat bonded together. Acquisition/distribution layer 105 comprises a
first acquisition/distribution layer 125 and a second acquisition/distribution layer
130. First acquisition/distribution layer 125 is preferably spiral glue bonded to
second topsheet layer 120. Preferably first acquisition/distribution layer 125 and
second acquisition/distribution layer 130 are not bonded together.



this enbodi nent, topsheet 24 conprises first topsheet |ayer 115 and second
topsheet | ayer 120. First topsheet |ayer 115 and second topsheet |ayer 120
are 30 B‘F%?sé?"abﬁ y heat bonded together. Acquisition/distri GA{US361% ?/er 105
conprises a first acquisition/distri but2i30n | ayer 125 and a second

acqui sition/distribution layer 130. First acquisition/distribution |ayer
125 is preferably spiral glue bonded to second topsheet |ayer 120.
Preferably first acquisition/distribution |ayer 125 and second
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i s about cdfet oof22 tige ntfiber. Second topsheet layer 120 is preferably "a
polyethylene/polyethylene telephthalate bicomponent fiber, e.g., a lower melting
temperature polyethylene in the sheath and a higher melting temperature and
more resilient polyethylene telephthalate in the core of the fiber. The first
25 topsheet layer 115 preferably has a weak hydrophilic surfactant and the second
topsheet layer preferably has a normal hydrophilic surfactant. The total basis
weight of a typical material is about 20 to 22 glm2.
Preferably the acquisition/distribution layer 105 comprises carded, resin
bonded hiloft nonwoven materials such as, for example, FT-6860, available from
30 Polymer Group, Inc., North America {Landisiville, New Jersey, U.S.A.). They are
made of polyethylene telephthalate fibers of 6 dtex, and has a basis weight of
about 43 g/m2. Alternatively, acquisition/distribution layer 105 comprises
chemically treated stiffened cellulosic fiber material, available from Weyerhaeuser
Co. (United States) under the trade designation of CMC. In another preferred
35 embodiment, the acquisition/distribution layer 105 comprises conventional




Preferably the acquisition/distribution |ayer 105 conprises carded,, resin
bonded hil oft nonwoven materials such as, for exanple, FT-6860, avail able
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U S. A). They are made of polyethylene telephthalate fibers of 6 dtex, and
has a basis weight of about 43 g/n2. 2&ternatively,
acquisition/distribution [ayer 105 conprises chemcally treated stiffened
cellulosic fiber material, available from Wyerhaeuser Co. (United States)
under the trade designation of CMC. In another preferred 35 enbodinent,

t he acquiedlutasio/ fhufft matetialpnalsay dndd asnwoczk spuipnfiber, caailable ffdm
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cel I ul ogllvcyﬂ %efuser e (UP'te Statel??] under the tra%e "aP‘e FF@ %g ‘| abl e from
Weyer haeuser cghowdrhee @mraratr@@yst@ﬁdéhat the pneaeet lrmsmetum is\alspiapphcable

shoul d kg bHdMabsBRsttS BRRIES haiovmecdmﬁfe?ahuy “Hf”&tﬁﬂf‘ hém@kS%L@thbcab' e

to other, absorb l.es kngwn rcia er, nanes as
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i nsert s tissaesgpaperstowads, ambe likevel s, and the |ike. Test Methods a.

Gener al Mﬁare carried out at about 23 +/- 2[err]C and at about 50
+/ - 10% ve hum dity Unless specified explicitly, the specific
synt het ia @_aﬂﬂ_bsed in the test methods is commonly known as JAYCO

SYNURINE and Af 8¢ é?eb'cSrrIefooESh &t &&Lﬂaﬁw%ccaha ﬁogB?PV 5Pf @%H .

Pennsyl vani a. The ornmula tor the synthetic urine Is: 0 g/I
of AA[ erelatigediumidity. 85 g/1 of (NH4)H err]PO[err]; 0.15 15 g/ |

SM N:ﬂ[ g][ r % %geLLmHB@beiﬁior.féh %&rpggmgn&hé?aéaa dcfiid ]synt%ﬁﬂc Qurine qjsledoﬁueméiltﬁﬁ L ]e .
" the MERUIUS S, SoRTY Knewe B WA SYNURINE Hadh s, AualaNie drp Jayto

ACQEI Si ;lernTMutEafselc}anwanp ofi Qamp Hill,aFenahsyvariat Sthel formea 1fori thel oaded
t

Cvoder e unfll s, 2008 WP K, 20 Ui FRBIST, G883 I of T RO f" P rom
a héﬁghtg/b(NHmhlB&a &. 1919/ls@fn§a6‘-lzsmnchaez3 geftMg6iz. o Alefthe ehesigalsne is -
reCOfdedarEyoﬁe"abgﬁf radie ‘9 &/pH of iWS?ﬁtﬁ@hE‘(ﬁ?w%l i8 lﬂ‘tﬁ‘%‘?éﬁgoélsf ﬁbﬁ%ﬁ@uty 5

m nut e g%Sh | ntarvaPs unt| the article Is sufficient Current
test datBOdPaRQME4t ed by | oading four 25 forms. The test sanple, which
conpri sds mm;eb@@mo@wm igition Mest udes a ' '

Referring to Figure 4, an absorbent structure 10 is loaded with a 75 -ml
20 gush of synthetic urine at a rate of 15 mi/s using a pump (Model 7520-00,
supplied by Cole Parmer Instruments, Chicago, U.S.A.), from a height of 5 cm *
above the sample surface. The time to absorb the urine is recorded by a timer.
The gush is repeated every 5 minutes at precisely 5 minute gush intervals until
the article is sufficiently loaded. Current test data are generated by loading four
25 forms.
The test sample, which comprises an absorbent core and includes. a
topsheet and a backsheet, is arranged to lie flat on a foam platform 11 within a
perspex box (only base 12 of which is shown). A perspex plate 13 having a 5 cm
diameter opening substantially in its middle is placed on top of the sample.
30 Synthetic urine is introduced to the sample through a cylinder 14 fitted, and glued
into the opening. Electrodes 15 are located on the lowest surface of the plate, in
contact with the surface of the absorbent structure 10. The electrodes are
connected to the timer. Loads 16 are placed on top of the plate to simulate, for
example, a baby's weight. A pressure of 50 g/cm? is typically utilized for this test.




topsheet and a backsheet, is arranged to lie flat on a foamplatform 11
within a perspex box (only base 12 of which is shown). A perspex plate 13
havi ng a YQ¥WW®¥et er opening substantially i-n its middl e PETHSHEE™0N t op
of the sanple. 30 Synthetic urine is i% roduced to the sanple through a
cylinder 14 fitted, and glued into the %eni ng. Electrodes 15 are | ocated
on the | owest surface of the plate, in contact with the surface of the
absorbent structure 10. The el ectrodes are connected to the tiner. Loads 16
are placed on top of the plate to sinulate, for exanple, a baby's weight. A

pressure of 50AgItestflndjs nnyodysedamo)/th@tqwmeealtftmlca bur!dsstup on top\of the
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test flui i,nt roduced der It typical
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absor absorbed the gush of urine, and the electrica
&L BRlby oy

cont a ectrodes is broken. The acquisition rate is
defined as theThascquisition:ratessrdafinednds te gushivolumesakisorbed ds). paihenit

acqui sitighg n@beohas)ca#ﬁe'&bag;ﬁcﬂ& a%cig Shletatey &%@&Pgug@]%t{r&&c@%ﬂm

particul ar nteres rrent |nven 1 TSt an
| ast of t¥e saropley Qhparticuar interest mml§Wt%f§heuwriﬁntmentgwno@r9|t@ﬁefmsttaﬂd
eval uat e mggp@ﬁhg%uﬁgugﬁe@bsor bent capacity of about 300 ml to about 400

: f duct h f It hou
cval R 8a. 't ne T tah 38 Primayf deslarind by ¥ALa (TBCyERARVRG AN, 60rbRBtI o
td)e adj ustmbmuyrofpabmtemo mi telabhout2400 _oril_ tllﬁcprmdhmmemtrcslgrdfmwdytdjﬁerenﬂ t he
evi ation J al
di sposabl éa %@{c‘)g% §UIBB§8 qgﬂJaté"§1 %hf:ée % %ﬁ{@&éf tngE %f"ﬁraﬁ Bl gure
4, as di sgusiyshoulddee adjsted mmxearlpteésdmtab@@qap% tqfdhettbg@retmbvapamm h

the foll o%@%gugoﬂ[,gnggﬁou% F‘écdﬁi gynthetic urine is |oaded into the
absorhent art.ic %am | o occurs via 3 gushes, of 75 m each, at 3

m n. t e d1IBiS S ressure is applied, other than any
negligi bl e pr eASdrspohbble absom artiole w@lmcsmxtﬁé zipparat0s! set figth in

Com) oL oBifha 82 s iodlosBA DRl e i SAMME pob JFBRBAE ApBYE Gt e
Uni t ed Ki fodiowtin g dliffereacespe2BRTMERYE. syréhetit avineg m:hlmaﬂed inte thie abscnbeby 12
§5k9021\/er ac{@’s&%%, ?g@ IBQ&;beog:hl?é;% quds'%%subf ES r*\P?'Q@W éi'@ﬁﬁﬁ m&r\zﬁl@f’ of
psi) 4br Mo additiegal’ pressure ls applied, o her than any negllgtble pre sure that may
come from the perspex plate.
Following completion of 225 mi of synthetic urine loading, the perspex
plate is removed. Two pieces of filter paper (supplied by Hollingsworth & Vose,
United Kingdom, of the type ERT FF3.W/S), having dimensions of 12 cm by 12
25 cm, are weighed, and then placed on the urine loaded diaper. A load of 2 kg over
a 10 cm by 10 cm area is applied to the filter paper (i.e., 0.28 psi) for 2 minutes.
The filter paper is removed and weighed a second time. The diaper rewet value
is defined as the increase in weight (g) of the filter paper.
d. In Bag Stack Height
30 Essentially, the in bag stack height is measured by measuring the height of
a stack of absorbent products as it is packed into cartons or bags as supplied to
the market, and dividing the height by the number of articles in this stack.
It either can be measured by taking one of the bags and carrying out the
measurement, or by simulating the pressure of a packed bag in a suitable device



The filter paper is rempved and wei ghed a second tine. The di aper rewet.
value is defined as the increase in weight (g) of the filter paper. d. In

Bag St acbvd-@dlg)ﬁi 30 Essentially, the in bag stack hpéﬂ%gd,ﬁo.;;easured

by neasuring e height of a stack of absorbent products as it

into cartons or bags as supplied to tIQI% mar ket , and di vi di ng the he| ght by
the nunber of articles in this stack. It either can be neasured by taking
one of the bags and carrying out the nmeasurenent, or by sinulating the
pressure of a packed bag in a suitable device WO 98/ 20916
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for "bi -ihstrdedhtg)r oducts, ie., products which have only one folding line in
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(e cross, (1) el | sl Beeh cAlbiped vy beaddresbilhg, PR
the bag.preductsowhich have qinly oner faldiag lnednidhe qrass Kwidth) dineation of the
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i t. The layere oVerlyirey)ptiearesaltyplebdds eheomestsdracebrdingyr ed replicates depend
on the ho f the specimen. f. Hydrophilicity / Hydrophobicity
Hydrophlq %ence wettability) are typically defined in terns of
15 contact dBasie weightshares ofteacefenrced itorfopvaribas frhatedialsandheski cén be

i nvahve
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edi ted BjZR 9 theoaren @sope!i anithe owamb errp tt@évwﬁwesttcatﬂs tde@eedr%rthe

I nvent i (fomBBeRs; bﬁtrﬁagpégﬁnéﬁt egorized into three gr oups: 20
Mat er i alfs alg?eh tﬁ F[Ophl lic" (abbreviated "h+"): These

general I'y d | ess than about 80 degrees. Exanples
i ncl ude ceI I ul-!ydnophtlldtyrcandnﬂenbef wettability)y mee stypieally tdefinear in tteams eof Wit h

o F5he oo aBLan] e Wljg6t Jhat of FHyS SELIRE bR | Tl ol . 1

These 23disgussedain detailin, ®£.gothacAmenigaa Ghemigad Sagiety spuhlicalion emgt,ledes

Exa][rpl tes'Od?ﬁéémn gl W&tﬁll@%ﬁd%é@éﬁybﬂﬁéljw KK, Qo8 tedpyHdHtaas4),

surtac 6} ?19( cr:]grlttex? of the current invention, materials can be categorized into three
groups:

20 : Materials which are "highly hydrophilic" (abbreviated "h+"):. These
generally have a contact angle of less than about 80 degrees. Examples include
cellulosic fibers and olefinic polymers when they are treated with an effective and
strong surfactant (at least when exposed the first time to wetting).

Materials which are "essentially hydrophobic” (abbreviated "h-"): These

25 generally have a contact angle of more than about:100 degrees. Examples'
include pure olefines (polyethylene/polypropylene) without surfactants (neither at
the surface, nor resin incorporated).

Materials which are "moderately hydrophilic” (abbreviated "ho"): These
have a contact angle of about 90 degrees. Examples include

30 polypropylene/polyethylene with less effective resin incorporated surfactants, and

other less hydrophilic surfactants applied to the surface of such olefins.

The following examples further describe and demonstrate the preferred
embodiments within the scope of the present invention. The examples are given
solely for the purpose of illustration, and are not to be construed as limitations of



the sur.face, nor resin incorporated). Materials which are "noderately
hydrophilic" (abbreviated "ho"): These have a contact angle of about 90
degrees. woB%ambées include 30 polypropylene/polyethyl enePE/U$96!18879
effective resin incorporated surfactants,_and other |ess hydrophilic
surfactants applied to the surface of sd@% ol efins. The foll ow ng exanpl es
further describe and denonstrate the preferred enbodinents within the scope
of the present invention. The exanples are given solely for the purpose of
illustration, and are not to be construed as limtations of WO 98/ 20916
PCT/ US96/ 1tBe7 presenthényaniioantsineey emanyn variationsathereaf i ane ossibler without e

possi bl e %ﬂ@&gls ltfarn?in%d spirit and scope. Exanple 1 This

exanpl e s\kllaé\gg}ﬂﬁ to nan acture HFéP for use in the present 5

i nvention. 4,000 parts of an aqueous of 37% acrylic nononer

conposed of 74. Plisnaldingle stisls Mo ty Imarufadburetd WRAP FoF seCinahiedpredBft

0. 05 mél %of trl met hyl ol propane triacrylate is polynerized by being stirred
2!

W th * sodi um persul fate and 0.08 part of 1-ascorbic acid, to
produce a gel hayﬂﬂatpnftsmf apcﬂquanusmeietmncﬁfﬁ?%chdrylmnmmheﬂcﬁordpesa:t of of

about S Mg She itk by Sopf AGYMIE! A b Srikiie Y, ahi Gbkchndte gf

150[err] C,~ purverize veril z Vi ce,

with a 20-timethylelpappane deacrylate isepa m%nzgdzby h@aa ﬁers%d pmvmaro dartsn of
absor bent mluﬁebeéu(fa?éfhﬂa e@aagsﬁasremisrcbnﬂbeaéiuaf@ Oj rTgé:lrc hﬁﬁﬁt%d
g 0 5
|
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Beampl e 2 POVeRARG A ad il Wi 4Giesh istifag ”ke‘jsdﬁtz\&%‘siéa%{ % he

present i rmeahl pass TPowdest asean abisorbent qulymedd ((havingakneaverage, partivie
Wako Chem ?"kab ?} rﬁ ’ssol ved into 100 ml of distilled ionized
wat er . After co i SSO |on the solution is introduced to an air

tank Wich is cenmamdw(zmartmfébe@?sqmm Rolymer A with fhi pasiehglyeerohe?
absorbent paky Gewdlef, s Expamé e:fJethw 8\¢oRby aRli aned Kentargatiigtins resiiitaat

plate to fo u}ehlagI ﬂﬁf‘&r an absorbent po}yrr'xecrkgelswavmg th% surface region thereof
secondanly cross-linked is obtained. :
Example 2

20 This example shows how to manufacture an A-HFAP of the present
invention. :

10 g of benzalkonium chloride (available, e.g., from Wako Chemical

(Osaka, Japan) is dissolved into 100 ml of distilled ionized water. After complete

dissolution, the solution is introduced to an air tank which is connected to a spray

25 nozzle and air pump. 500g of the absorbent polymer B from Example 1 is evenly

placed on a stainless steel plate to form thin layers of ca. 3 mm thickness. 25 g

of the benzalkonium chloride aqueous solution is sprayed onto the 500 g of

absorbent polymer B particles at room temperature. The particles are then

placed into a food mixer and agitated for 15 minutes. The benzalkonium

30 chloride-coated absorbent polymer B particles are subsequently subjected to

drying at 95°C in a dynamic oven for one hour, or through hot air drying for 10

minutes to reduce the moisture level to less than 1% of the absorbent polymer B

particles. The dry particles are gently ground into granules of equal or less than

800 pm in size, resulting in nominal production of polymer dust. The resulting

35 particles contain 0.5% benzatkonium chloride.



of the benzal koni um chl ori de aqueous solution is sprayed onto the 500 g.of
absorbent polyner B particles at roomtenperature. The particles are then
pl aced | W@ogndoped m xer and agitated for 15 minutes. The pefgbduptoum 30
chl ori de-coat ed absorbent polyner B particles are subsequently subjected to
drying at 95[err]Cin a dynam c oven f38 one hour, or through hot air
drying for 10 mnutes to reduce the noisture level to less than 1 % of the
absorbent polyner B particles. The dry particles are gently ground into
granul es of equal or less than 800 [err]min size, resulting in nom nal
production of polyner dust. The resgkss 85 particles contain 0.5%
benzal koni um chl or.i de. WO 98/ 20 .
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procedure as i : e kSO . e absor bent | ymer
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absor benPRG5SE r@éHlﬁ i F’Hg‘”gﬁ produgtion of ilyrpeedest fellaveng; eoatingwvithithe i n a
di sposabbengiikonimmthidridec! e. Wod pul p of Southern Pine is disintegrated
and opened in an air flow ng charrbeé. Ei Eeks havi ng an average | ength of

about 3 mmare allowed to fall on & plate. During the fiber |aydown
procHMur e, thdhis ekamptd skowsithe 2 absdrbens gorerkbagrisirigoan Ae HEARI op tHep

fibers. ; b.Nj . d pulp fibers and 160
to 360 gﬁ' erﬁ&%@hé*ﬁﬁiﬁélg's_ﬁgrg?rg/&?%oreri)ecﬁae&}?%‘sui table for use in
i nfant and/ or Véerdl ipuimebSeuthern Ringgedisipiadrated and opened,ipianaair Sowingsi t i on
\c;; i aﬂt LE ghambenf Fﬁﬁ;erslcr@g?fg %@B\/?F&‘dé @g;gm Sfﬁb??‘bé ?Hﬁar@fﬁﬂﬁmﬁb fall on a
15 9" (98kuum pigte PDRRBE N e auo srORSHUBOErHFAP of Exgmple 31
4514Tﬁ0_ﬁ i m’sprinlldédli?]to the wood pulp fibers. A core contafhifi®230 to 400 g/m® igmvcﬁxﬁrzrgl e
is e S i . rgi an A -
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for use in infant and/or adult incontinent diaper applications. A typical

composition of an L-size infant diaper application is as follows:

Component Weight (gm) Percent (wt)
20 Wood pulp fiber 15 : - 55
Hydrogel-forming absorbent polymer 12 - 44
Antimicrobial 0.024 0.09
Example 5

This example shows a disposable baby diaper comprising an A-HFAP of

25 the present invention. -

The dimensions listed are for a diaper intended for use with a child in the
6-10 kilogram size range. These dimensions can be modified proportionately for
different size children, or for adult incontinence briefs, according to standard
practice.

30 1. Backsheet 0.020-0.038 mm fluid-impermeable film manufactured
per U.S. Patent No. 4,687,478; width at top and bottom 33cm; notched inwardly
on both sides to a width-at-center of 28.5 cm; length 50.2 cm.

2. Topsheet: carded and thermally bonded staple-length
polypropylene fibers (Hercules type 151 polypropylene); width at top and bottom



The di.nensions listed are for a diaper intended for use with a child in the
6- 10 kil ogram si ze range. These di nensi ons can be nodified proportionately
for diffwxee20816ze children, or for adult incontinence bri 83/USat8979i ng t.o
standard practice. 30 1. Backgheet 0.020-0.038 nm
fluid-inpermeable filmmanufactured pe Su.S. Patent No. 4,687,478, width at
top and bottom 33cm notched inwardly on both sides to a wi dth-at-center of
28.5 cm length 50.2 cm 2. Topsheet : carded and thermally bonded
stapl e-1 ength pol ypropyl ene fibers (Hercules type 151 pol ypropyl ene); w dth
at top add ¢t nokthed Wwag2001igoth sides to a width-at-center of 28.5 cm; length
PCTI US9654804% 29 33 cm notched inwardly on both sides to a
wi dth-at-center of 28.5 cm length 5Q0.2 cm_ 3. Absorbent core: conprises
28.6 g of cel Bul osd\RissheR taten fPrmpises 38.6 6 of selitioae weod-pHipard 4:98. 4 nm
L hlt ﬁk’ _ g@rmﬂf-ﬁﬁp\mﬂtsthamplét gpaa?lﬁ}:gq?tm, I!en%%{édﬁ\gidéﬁ@tftbﬁ%dd"&lﬁf&hy at
o] [ 0_a W -at-cepter .o m le C : astic
eq tand2B an Ha1Ehes duumd s ept suss &'s wElakserter $itn2iom; Tengt
| engt h 34@.9om.t hi ckness 0.178 mm (all the foregoing dinensions being in
the rel axed state). : e £l . r ' ndard., f Lon by
positioning t ﬁ‘g corEel;%% (la%q Qﬁnérgvﬂé‘gqﬁﬁq'%’@aﬁﬁ%@g‘é@?‘ g]s?ﬂgk%z;’c@z(ﬂbet
and gl ui #g/7 Thian; deagth S7Pamin; {hicsneasaDely 8 immetall thel foregoing dimensions
CorresPOB@fri}?inttﬁetrQ?aMrﬁ&gﬁ.' osest to, and farthest from the core,

e

respective re stretc to ca. 50.2 cm and positioned between the
t ops et/backé’ﬁl?e’i"aﬁﬁbﬁgp’@&@@q Bhgtandard Zashian by;pesitioning te cpea materal of
t he cor ecovdred with thé toskshedt onaheanitkehdet ang ghusgt i oned ca. 55 mmfromthe
narrowest Wd of , t ktle cor &maasur ed, f.rom,t he i,,nngqrr,, ed%e of t@_? I at tic
band). this pro\ §Estg & designated: "inneh aRd CRUETcCAfesRAN i%ggr e
conpri si bgndbeclosesti tol anddiasthest frioat kthecedreyaespectivehdt arecstretiched rineca.
el astic r : ' 20
al ong ¢ 302 ptf il AR, Ayl el e cBtbadiitioat iy Safn fonpl. it o)
i s fTexi Bide (AnkRnds perusideliofrthBasere. cohite donet basdssalopgzeaehSide we of
t h;a, di apggsnil‘ahédr@emsts infve FbmPRe ﬁéﬁﬁ%@@ﬁmﬁd&ﬁﬂ%ﬂhﬁ% cord G?éﬁ'éiﬁéatfrém mgdl t
iaECIOIT[ icagnﬁee}'rﬁqurﬁ]ogf {%%Ftigﬁggggﬁtm,ﬁ (RERyides a spaclzirsug ee)féarggn? alson%mgac%nsf%eu
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
20 along their length in the stretched state. The topsheet/backsheet assembly is
flexible, and the glued-down bands contract to elasticize the sides of the diaper.
The resulting diaper provides combined fluid adsorption and antimicrobial

properties.
Example 6
25 This example shows an adult incontinent product comprising an A-HFAP

of the present invention.

Following the preparation procedures of Example 4, a heavy weight core is
formed having 24 to 40 g of wood pulp fiber and 10 to 20 g of the A-HFAP. The
core is subsequently interposed between a fluid-impermeable poly backsheet and

30 afluid-permeable topsheet to form an adult incontinent product.
Example 7

This example shows a light weight pantiliner product comprising an A-
"HFAP of the present invention.

A light weight pantiliner suitable for use between menstrual periods

35 comprises a pad. The pad has a surface area 117 cm?2; and contains 3 g of



of the present invention. Follow ng the preparation procedures of Exanple
4, a heavy weight core is formed having 24 to 40 g of wood pul p flber and
10 to 20 @és Pfﬁ A- HFAP. The core is subsequently interposggrp a
fluid-inpernmeabl e poly backsheet and 30 a fl did-perneable tops eet to form
an adult incontinent product. Exanple 730his exanple shows a |ight weight
pantiliner product conprising an A- HFAP of the present invention. A light
wei ght pantiliner suitable for use between nenstrual periods 35 conprlses
a pad. The pad has a surface area 117 cnR; and contains 3 g of

98/ 20916 wood pylp_fiber and 1.5 g /éXHFAr’eog Example 3 Tﬁ% ??ls%ﬁgéaugﬂl}mc’d

pul p flber and
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conprising an A-HFAP of the present EQYS ié n. A catanenial product in the
formof a sanltary napki n havi ng twcr‘&g—a%s—g extendi ng outward fromits

absorbent cor e Thi gxarpplecshows atsanitaryingd eemprisingran dnlFAP. otsthegmesest Van
Ti |l burg, ifveptss. Aug. 18, 1987 However , the pad utilized has a surface are
of 117 cn®; a%contalmn ng&f vvo fiber and 1 to 3 g of the
A- HFAP of Exanfy €3tamenial ;5@ ra P ;?sﬁae anysNRRIfiD having dwofiapsy, s,

Pat egosNoext@naﬁﬁ; Mﬁuaﬂihﬂoﬁi its cabsurbentebte iv épﬁreet ébthe ﬁegglgaut:ﬁuw ed g
er eS. a rovi conpl ne
Fruid adsPRSTRCY ﬁﬁaf‘?f%“xésbfﬂﬁu{g JBehed ATTA ié%ecﬁ; R A A <
of the prutilized Inawaraurimege dforiThemd; andcondaining'® thd2eg ofiwpod pulp fibeng
advant age nd'P%U@' %f'tHBfR}g‘g'%Pféf p’%ﬁdz Hﬁ@é’;@ﬁh&éﬁﬁ@?ﬁt@btddswet Ror

exanple y coatin he sur area O

anti m cr oBiaquiactyradper K. Patant 463.04% dhe fwidriopesneablerhacksheelrap,
t he arsl NisC hedhufactored prt Ulsrwatéﬁtew) upeB7{478.d e aebiting hsarfitapprgirit

oL, 1 BRAVAEE bormblne s B Bhlch o Bk B PSh %’né“ wth the f1uid
'n addition, thqeCoalddlg fia Ehfbfoditnbhits 3fhe BraSeAl invEhtbR Net forthGitthis ' "
document have many surprising advantages, including improved efficacy and '
improved processability. For example, by coating the surface area of the HFAP
20  with the antimicrobial, rather than incorporating the antimicrobial within the HFAP,
the antimicrobial will act immediately upon fluid entering the absorbent core. -In
contrast, if the antimicrobial were incorporated within the HFAP, its efficacy would
be delayed until the HFAP began swelling with the fluid. "
In addition, the coating of HFAP with, e.g., the antimicrobial, results in
25 reducing the release of HFAP dust particles into the air. This reduction of HFAP
dust particles produces a safer environment for workers, less downtime spent
cleaning processing equipment, and prevention of loss of material.
All publications, patent applications, and issued patents mentioned
hereinabove are hereby incorporated in their entirety by reference.
30 It is understood that the examples and embodiments described herein are
for illustrative purposes only and that various modifications or changes in light
thereof will be suggested to one skilled in the art and are to be included in the
spirit and purview of this application and scope of the appended claims.
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hydr ogel - f or miflg alfs Y‘E@H@i'gﬂi'yﬂﬂrabéemﬁﬂtsquf‘eé)a” a hydrogel -form ng
absorbent pol yyyer, amdntxhicrobial;anti m crobi al; wherein the hydrogel -form ng

hydr ogel W e a8k EMpild AeociBeRbblra S Rated wip e BrERHBE R o *
benzaSkoni um chl ori de or chl orhexi di ne. 3. The antim crobi al

hydr ogel f or m Qﬁgrg\fé?ﬁﬂi‘al R%&G’g‘éﬁ-ﬁ’&m@b%@ﬁbﬁmg r}d??)léi?ﬁ TWHeMgIA! 1S

benzal koni'um chl ori de. eTantim rogel - formng absor bent
pol yner dhe @ngimierobialiirbenzalkeniupnehlorige arrmhlohexidinel to pol ymer is from
about 100:0.01 to about 100:2. 5. A process for making an anti m crobi al
hydr ogel - form absor bent  polyner. the process conprisi cpating a_.

nydr ogel 3 or i T 2BUBISERIE! BYRARE ToRRROAPSORbeR: RYWEIeIOf Gaim Zr iSiebcess
of C ai mthe antimierobid] iebentalkoniuabchloride. benzal koni um chl ori de. 7. An
anti m crobi al hydrogel -form ng absorbent pol yner produced by the process of

Claim5. 8. A di sposabl e absorbent article conprising the antimncrobi al
hydr ogel 4.f or niheyantisiorobial hydrogetformningl absarbentopolymer odiGlpite dbh Mhereimper
conpri si e ' ' .»of Claim 1.
To. b e o prahfinicrabiaflo U S; ot BbBit F00UOPES BB R0 21 D
t opsheet; ,

5. A process for making an antimicrobial hydrogel-forming absorbent

polymer, the process comprising coating a hydrogel-forming absorbent polymer
with an antimicrobial.

6. The process of Claim 5, wherein the antimicrobial is benzalkonium
chloride. :

7. An antimicrobial hydrogel-forming absorbent polymer produced by the
process of Claim 5.

8. A disposable absorbent articie comprising the antimicrobial hydrogel-
forming absorbent polymer of Claim 1.

9. A disposable diaper comprising the antimicrobial hydrogel-forming
absorbent polymer of Claim 1.

10. Adisposable absorbent article comprising:
a) a backsheet;
b) a topsheet;
c) an acquisition/distribution layer; and

) O A



c) an acquisition/distribution |ayer; and WO 98/ 20916
PCT/ US96/ 18079 32 5 c) an absorbent core conprising the

anti m cr oRiogngydr ogel - form ng absorbent pol yner of d ai m lpcmbesasdaret he
absorbent article has a finished product acquisition rate greater than or

equal to about 1.9 m/sec at first gush and greater than or equal to about
0.3 mM/sec at fourth gush, and a fol dedf%t ackhei ght of |ess than about 9.9
nm per 10 pad; and wherein the topsheet retains no nore than about 0.5 g
to about 1 g of fluid as nmeasured by the finished product wetness test. 0O

5 c) an absorbent core comprising the antimicrobial hydrogel-forming
absorbent polymer of Claim 1;
wherein the absorbent article has a finished product acquisition rate greater than
or equal to about 1.9 mi/sec at first gush and greater than or equal to about 0.3
mi/sec at fourth gush, and a folded stackheight of less than about 8.9 mm per
10 pad; and wherein the topsheet retains no more than about 0.5 g to about 1 g of
fluid as measured by the finished product wetness test.
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