f_,
4. The nmethod of claim3 wherein the note is a first note, wherein the

~second itemis a second note, where- in the step of attaching the second
"itemto the first i.tem conprises the steps of (i) attaching the second
note to the first itemreveal ed through the cut-out area and (ii) creat-

ing a new clY2¥¥#3Hrea so as to expose an ot herw se obscur RFTEEHI06N of
t he second note and so as to reveal an otherw se obscured portion of an

itemwhich is |layered bel ow the second note. - 5. The met hod of
claim2 wherein the step of executing second program code conprises the
step of noving the itemreveal ed through the cut-out area. . 6.

The nmethod of claim5 wherein the itemthat is noved is a first item and
wherein the step of noving the item c&npr’ises the step of attaching the

first itemto a I§8c8nd itemrevealed in the cut-out area.
ROUS ABSORBENT MATERIALS HAVING MODIFIED SURFACE

CHARACTERISTICS AND METHODS FOR MAKING THE SAME

10

(1T
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1s FIELD OF THE INVENTION
The present invention relates to absorbent materials which, upon contacting
liquids such as water or body exudates, swell and imbibe such liquids. More
specifically, the present invention relates to porous absorbent materials having
modified surface characteristics. Such porous absorbent materials have improved
»  absorption characteristics with liquids. The present invention has particular
applicability to absorbent articles such as diapers, adult incontinence pads, sanitary
napkins, and the like. The invention also relates to processes for producing such
materials and to absorbent articles containing such materials. '

25 : \_: BACKGROUND OF THE INVENTION
Water-insoluble, water-swellable, hydrogel-forming absorbent polymers are
capable of absorbing large quantities of liquids such as water, blood, body exudates
(e.g., urine, menstrual fluid), industrial fluids and household fluids and are further
capable of retaining such absorbed liquids under moderate pressures. The absorption
% characteristics of such polymer materials make them especially useful for
incorporation into absorbent articles such as diapers, sanitary napkins, tampons, an
the like. , .
In general, conventional absorbent polymer materials have good or required
absorption characteristics to water and urine; however, there still remains poor
s distribution and dispersion with certain liquids. In particular, they have poor
absorption characteristics for certain liquids, specifically for blood or menstrual fluid.
More specifically, upon contacting blood or menstrual fluid, absorbent polymer



— : .

7.. The nethod of claim6 wherein the step of attaching the first itemto a
second item conprises the step of creating a new cut-out area so as to v
expose an ot herwi se obscured portion of the first itemand so as to reveal
an otherwgg obhscured portion of an itemwhich is |ayeredp@ptosiodshe first
Item 8. The nmethod of cRaim S wherein the step of executing *
second program code to nove the itemconprises the step of selecting the
item 9. The nethod of claim2 wherein the step of

executing second program code conprises the step of attach- 1ing the note

of ol ai m o whEPETHAR L AU sfoLEhaPTP o TR erigics TRecall the @FF oked

t hrough t he cuabsogption due¢athewppor distebution agd disparsion o£lloodag a new cut -out area

SO as Such poor distribution and dispersion of blood is mainly caused by poor -
wettability with blood. In general, ability of the distribution and dispersion of blood

s can be evaluated by measuring the contact angle of blood on the surface of absorbent
polymer material. Since contact angles of conventional absorbent polymer materials
are in the range of from about 30 degree to about 90 degree or more, desired
wettability with blood cannot be obtained whereby the poor distribution and

' dispersion of blood are caused in the absorbent polymer materials.

10 One attempt to improve such absorption characteristics is disclosed in U.S.
Patent 4,190,563 (Rosley et al.), issued February 20, 1980, wherein the wettability
with blood is improved by surface treatment of particulate absorbent polymer
materials using polyethers.  The disclosed absorbent polymer materials can be
effectively wetted witheblood; however, the distribution and dispersion of the blood

15 into and among the absorbent polymer materials is not fully improved because of their

_ high resistance to liquid flow within the polymer materials due to lack of capillary or
liquid transport channels, and insufficient specific surface area of the polymer
materials. Therefore, the absorption characteristics with blood is not satisfactory and
there remains a need to improve further the distribution and dispersion of blood

2 through and among absorbent polymer materials.

In addition, since the polyether are just coated or physically bonded on the
surface of absorbent polymer materials, such polyether can be washed away from the
absorbent polymer materials by succeeding application of liquids.

Consequently, there remains a need for further improvements in such

2s  absorbent materials.

Therefore, one object of the present invention is to provide a porous
absorbent material which has improved absorption characteristics with iquids.

Another object of the present invention is to improve distribution and
dispersion of liquids in an absorbent material.

7S Yet another object of the present invention is to improve the rate of
absorption of an absorbent material, especially for blood. '

Still another abject of the present invention is to provide an absorbent material
which is not affected by succeeding application of liquids. '

Yet another object of the present invention is to provide a method for making

35 such absorbent materials. '

\
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t 0 -expose an ot herw se obscured portion of the note and so as to reveal an
ot herwi se obscured portion of an itemwhich in |layered bel ow the note.

" 11. The nethod of claim2 wherein the selected. note is a first note,
wherein the_jt veal ed through the cut-out area of the note is
a second no é),g(gg}]%? wherein the step gf executing second pr%g}r@%/@gse
conprises the step of noving the second note. 12. The net hod
of claim 11l wherein the step of noving the second note conprises the step
of attaching the second note to an itemrevealed in the cut-out area.

13. The nmethod of c¢laim 12 wherein the step of attaching the second note

to an itemreveal e%“ll Anqther objact of the peesent invemtioni is; tosprovide shsopbentf disposabls ng a

new cgt-out anaitlesp sach aﬁtliiﬂiéﬁb(,)lsﬁniedﬂy ;Habﬁhsw ﬁ&pgm%agdmpmﬁes 'mcl?fhawﬂ'_et

second note reveal ap ot.herw se obscured portion of an item
iRy & bheh EX oot Soth bl

which is |ayere

s SUMMARY OF THE INVENTION

Briefly stated, the present invention relates to porous absorbent materials
having modified surface characteristics. In an aspect, a porous absorbent material
comprises a water-insoluble, water-swellable polymer; wherein the contact angle of
blood on a surface of the absorbent material is from about 0 degree to about 40

10 degree.

In another aspect of the invention, a porous absorbent material comprises a
water-insoluble, water-swellable polymer; a positive-charge supplying compound
bonded to the water-insoluble, water-swellable polymer; and a non-ionic hydrophilic
compound bonded to tie water-insoluble, water-swellable polymer.

15 The present invention further relates to an absorbent article. The absorbent
article comprises (a) a liquid pervious topsheet; (b) a liquid impervious backsheet; and
(c) an absorbent core positioned between the topsheet and the backsheet. The
absorbent core comprises at least one porous absorbent material of the present
invention.

20 The present invention further relates to methods for making porous absorbent
materials having modified surface characteristics. In further aspect of the invention, a
porous absorbent material is produced by (a) applying a first surface modification
compound onto a portion of a surface of a water-insoluble, water swellable absorbent
polymer, wherein the first surface modification compound has a function for

s modifying surface characteristics of the absorbent polymer; (b) swelling the absorbent
polymer by‘\: dbsorbing water; and (c) removing a portion of the water while

~ maintaining the water-insoluble, water-swellable polymer in substantially the swollen
state, thereby forming a porous structure in the absorbent material.

In still another aspect of the invention, a porous absorbent material is

% produced by (aa) making a swollen water-insoluble, water-swellable polymer from
polymerizable, unsaturated, acid-containing monomers using an aqueous solution
polymerization method; (bb) applying a first surface modification compound onto a
portion of a surface of the swollen water-insoluble, wa;er-swellable polymer, wherein
the first surface modification compound having a function for modifying surface

15 characteristics of the swollen water-insoluble, water-swellable polymer; and (c)

removing a portion of the water while maintaining the water-insoluble, water-
—
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14, The method of claim 11 wherein the step of noving the second note
conprises the step of selecting the second note. 15. The .
met hod of claim1l wherein the step of executing second program code

conpri ses t‘pg 57{229, of desig- nating the selected note as gcrodesnies ch can
only be at- ?ac ed to a particular |ayer. . 16. The nethod of :
claim 15 wherein the step of designating the selected note as a note which
can only be attached to a particular |ayer conprises the step of noving

t he designated note so that the desi gnat ed note is attached to the

particul ar | ayer d nobe cu .those itens

which are di sgMaIRP Pﬂ‘}}F'SS/é? s%"gsg%ifg Hae sy eo‘hﬂh‘fye %I Bf%oul d

ot herwi se obsatmeutelie thtabsagbent matesidl. note in or der to expose at |least a
portion of the deghgRAlaR6khEOWSpecttE HE infidhtioRNa Adi6EsaBRRRS Matéidl ROT L1 on
produced by (A) making a porous water-insoluble, water-swellable polymer; and (B)
s~ applying a first surface modification compound onto a surface of the porous water-
insoluble, water-swellable polymer, wherein the first surface modification compound
has a function for modifying surface charactenstxcs of the porous water-insoluble,
water-swellable polymer.

0 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a scanning electronic micrograph (magnification 250X) of a section
of a porous absorbent material of one embodiment of the present invention.

FIG. 2 is an enlarged portion (magnification 1000X) of the porous absorbent
material shown in FIGs1.

s FIG. 3 is a scanning electronic -micrograph (magnification 250X) of a section

of a porous absorbent material of another embodiment of the present invention.

FIG. 4 is an enlarged portion (magnification 500X) of the porous absorbent
material shown in FIG. 3.

2 DETAILED DESCRIPTION OF POROUS ABSORBENT MATERIALS
OF THE INVENTION
Porous absorbent materials of the present invention are capable of absorbing
large quantitim of liquids such as water, blood, body exudates (e. g., urine or
menstrual fluid), industrial fluids and household fluids and are capable of retaining
s such liquids under moderate pressure. Typically, the porous absorbent materials of
the present invention will swell generally isotropically and absorb rapidly the liquids.
Porous absorbent materials of the presentinvention comprise a water-
insoluble, water-swellable polymer capable of absorbing large quantities of liquids.
_ . (Such absorbent polymer is commonly referred to as a hydrogel, hydrocolloid,
" 3 superabsorbent polymer.) The porous absorbent materials preferably comprise
substantially water-insoluble, water-swellable absorbent polymers. The specific
absorbent polymers for use in the present invention will be described in detail
hereinafter.
In one aspect of the present invention, a porous absorbent material having
s modified surface characteristics comprises a water-insoluble, water-swellable
absorbent polymer. The porous absorbent material has the contact angle of blood on
a surface of the porous absorbent material from about 0 degree to about 40 degree.
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of -an itemwhich is |ayered bel ow the designated note is re- veal ed.
17. The method of claim 1l wherein the step of executing second program
" code conprises the steps of (i) «creating the selected note, and (ii)

noving the selected note to a |ayer so that those itens, vﬂ!,ﬁ& &
di spl ayed i WOPEs above the sel ecteg note and which woul'd 0 9‘€I§I\Mase

obscure a portion of the selected note, are cut out in order to expose the
ot herwi se obscured portion of the selected note and so that an ot herw se
obscured portion of an item which is |ayered below the selected note is
reveal ed. 18. The nmethod of claim 17 wherei'n the step of

novi ng t he sel ect edt shsuld bongted shat in this aspegs off theninventipnathe patduis \absarbene .

19. The met hodn#iéridtlcad Bt udel 16hdE6bML VARESbERUAs, nSRMinfiflg (eREmpIE! SEMRL NOt €
conmprises the iRcHEdR QvfateHDblech l%%y exudates, industrial fluids and household fluids. To
describe the characteristic of the improved porous absorbent material, blood has been
s selected as a representative liquid material; an porous absorbent material in
accordance with this aspect of the invention will exhibit the specified characteristics
with blood as the absorbed fluid medium. .
- The term "blood" used herein should be understood in general. A typical
example of content of "normal blood" is disclosed in a paper written by H. Nagorski
o et al and entitled "SUPERABSORBENT POLYMERS IN FEMININE HYGIENE
APPLICATIONS" in the American publication named "THE NEW NOWOVENS
WORLD" (pp. 101-106; Fall, 1992), which is incorporated herein by reference.
As used herein, the term “porous" means a structure forming walls
surrounding and definirg cellular voids of absorbent polymers when substantially dry.
15 In generala porbus structure of absorbent material can provide the porous absorbent
material with low density and/or high specific surface area. Under microscopic
observations, walls formed in a porous absorbent material, for example, show the
sponge-like appearance as shown in Figures 1 and 2, and walls of another porous
absorbent material show the withered leaf-like appearance as can be especially seen in
2  Figures 3 and 4. -
In preferred embodiments, the porous absorbent materials have a bulk density
of from about 0.01 g/cc to about 0.4 g/cc, preferably from about 0.03 g/cc to about
0.35 gfce, and more preferably from about 0.06 g/cc to about 0.3 g/cc.
In alternative preferred embodiments, the porous absorbent materials have a
25 specific surface area of at least about 400 cm2/g, preferably at least about 600 cm?/g,
and more préferably at least about 1,000 cm2/g. A method of determining the
specific surface area of a sample of the porous absorbent materials is also described in
the TEST METHODS section. |
In general, the wettability with the liquids can be defined in terms of contact
%  angles and the surface tension of the liquids and solids involved. This is discussed in
detail in the American Chemical Society Publication entitied "Contact Angle,
Wettability, and Adhesion" edited by Robert F. Gould and copyrighted in 1964,
which is incorporated by reference. _
Due to the porous structure of the absorbent material and the improved
3 wettability with liquids (i.e. the low contact angle on the surface) of the porous
absorbent material, the liquid distribution and dispersion of blood and other liquids
such as urine and water around and through the porous absorbent material can be
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Aﬁ'active--note. 20. The nethod of claim 17 conprising the

further step of executing programcode to select the selected note soO .
> that any-act'ive itens remain active. 21. - The method of claim1
further conprisi ng. the steps of (i) noving the sel ected nggusssidoda I st
| ocati on so™AM3+*> hose Items, which arge displayed in | ayers above the
selected note at its first location and which would other- w se obscure a
portion of the selected note, are cut out in order to expose the otherw se
obscured portion of the se- lected note and so that an otherw se obscured
portion of an _itemwhich is |ayered bel ow the selected nofe in reveal ed,
and (ii) novi ndmpmEed o Thus dhe peyous absorbeat maieaal eanatwell isasropically and akspmdi nue
to cut out -t he rapidly ahé lighidsis A fethodest determinig) the CORGICE ahgle of @l smiphdisnot e
at the first | %E?c%gdﬂ qnedrggxrga,r.fﬁo Egg&f'onue to reveal at |east a portion
cn-1s 'I"ayered e ow?

of an item whi ) & sellected note at the first |ocation
until . : In preferred embodiments, the porous absorbent material of the present

s  invention further comprises a hydrophilic compound having a function for modifying
- surface characteristics of the porous absorbent materials. A variety of hydrophilic
compounds that have such surface modifying functions will be described hereinafter
in detail. The term “surface characteristic" herein used means that a physical
characteristic at a surface of a material when contacting with liquids. For example,
1 the wettability of liquids and the contact angle of liquids on a surface of absorbent
material are included in such surface characteristics. The term "modify" herein used
means that to change the characteristics, or to increase or decrease the degree of the .
characteristics. ' ' ' _
' Both types ofreactive and non-reactive hydrophilic compounds can be used
1s as the hydrophilic compound. As used herein, the term “reactive" means a
hydrophilic compound which can react with the absorbent polymer under the process
condition of the present invention. In other words, such hydrophilic compound
comprises at least one reactive functional group that can, under the process condition,
~ form a covalent bond with the absorbent polymer, or effective number of cationic
» groups for the ionic bond to the absorbent polymer through the electrostatic
- interaction. Therefore, the reactive hydrophilic compound forms a chemical bond
between the hydrophilic compound and the absorbent polymer. Any type of chemical
bonds including covalent bonds and ionic bonds can be formed between the reactive
hydrophilic compound and the absorbent polymer. Such chemical bonds must be
s strong enough to prevent the reactive hydrophilic compound on the surface of the
porous absotbent material from being washed away by succeeding application of
liquids (e.g., water, urine, menstrual fluid, etc.). In a preferred embodiment, a
covalent bond or an ionic bond can be formed as one of such chemical bonds. For
‘example, the covalent bond generally arises as a result of the formation of ester,
» amide (imide), or urethane bonds by reaction of the functional group of the
. hydrophilic compound with a carboxyl group of the absorbent polymer.

On the other hand, the term "non-reactive” means a hydrophilic compound
which does not react with the absorbent polymer under the process condition of the
present invention. In other words, such-hydrophilic compound does not comprise

»s  any reactive functional group that can form a covalent bond with the absorbent
ﬁol‘ymef under the process condition nor effective number of cationic groups for the
" jonic bond to the absorbent polymer. Therefore, the non-reactive hydrophilic

WA
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the nove of the selected note to the second |ocation is conpleted.
22. The nmethod of claim2l1 wherein the step of noving the selected note to
- a second location conprises the step of noving the selected note to the '
second |l ocation so that those itens, which are displayed in I%yers above
the selectwdofeissr at its -second | ocation and which woul d BEFHEIRE se
obscure a portion of the selected noté, are cut out in order to
expose the otherw se obscured portion of the se- |ected note and so that an
ot herwi se obscured portion of. an; itemwhich is |ayered below the sel ected
note is reveal ed. - 23 The nmethod of claim1 further conprising
the steps of cdrmpoundy iwidct hee andreigt eapablet of tphysically r ssbodiatingt iop rphysicallyhat

(1ose 1Ler, Wl o bRl S16 SRS Ry LRI 11
sel ect ed not elnt@R@I0BYt out in order to expose the otherw se obscured
portion of the se-In some of the preferred embodiments, a spacer can be present between the
s hydrophilic compound and the absorbent polymer, to form a chemical bond between
the hydrophilic compound and the absorbent polymer. The spacer in use herein
should have at least one atom, capable of making such chemical bond or connection
between the hydrophilic compound and the absorbent polymer. '
In more preferred embodiments of the present invention, the hydrophilic
1w compound can be either a positive-charge supplying compound or a non-ionic
hydrophilic compound. The non-ionic hydrophilic compound can be either a reactive
polyether having at least one reactive functional group or a non-reactive polyether
which is capable of physically associating to, physically connecting to or physically
bonding to the absorbent polymer through intermolecular interactions.

15 Preferred non-reactive polyethers are described in greater detail, for example,
in U.S. Patent 4,190,563 (Rosley et al.), issued February 26, 1980, which is
incorporated by reference. Some of non-reactive polyéthers preferably used are
described hereinafter. The backbone of the non-reactive polyethers can be expressed
by the following formula: - '

» R(C2H40)a(C3H60)b(C2H40)cR
where a+c represents the total number of oxyethylene units and b the number of
oxypropylene units and where a+c or b can be zero, and R is a non-reactive functional
group unable to bond chemically to the absorbent polymer under the process
condition of the present invention and is preferably independently selected from H-,

3 - HO-, CH30-; CH3CH?20-, and so on. _ '

The t;glwulu weight of a non-reactive polyether can typically be from 200 to
20,000.

The non-reactive polyether can be a polyoxyethylene polymer, ie. a
polyethylene glycol, in which case b in the above formula is zero. Polyethylene

% glycols are water-soluble.  Preferred polyethylene glycols are those having a
molecular weight of from 200 to 3,000. : :

| The non-reactive polyether can be a polyoxypropylene polymer, ie. a
polypropylene glycol, in which case a+c in the above formula is zero. Polypropylene
glycol are not soluble in water. Preferred polypropylehe glycols are those having a

33 molecular weight of from 400 to 4,000.

The non-reactive polyether can also be a water-soluble or a water-insoluble
polyoxyethylene-polyoxypropylene block copolymer. By a water-soluble non-

O~
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| ected note and so that an ot herw se obscured portion of an itemwhich is

| ayered bel ow the selected note is revealed, and (ii) noving the selected .
note to a second location so that those itens, which-are displayed in
layers abovg jhe..sel ected note at its second |ocation and pphifsBsyypssl d
other- w se obsCure a portion of the 8elected note, are cut out 1 n order

to expose the otherw se obscured portion of the se- lected note and so
that an otherw se obscured portion of an itemwhich is |ayered bel ow the
sel ected note is reveal ed. 24. The nethod of claim 1l wherein

the item whic red below th el ect d note and whi ch has the re-
veal ed porti ongac th? g L%)ég‘ﬂ f5; f@eant one Whi his solyhle tqithe gemnf mere than Heoin

wherein the acwa%s F’o?%’ C, i t:emsolsblhwcnfgmérethhg{ Ivgrgmoih §00Sgrady Gﬁlu@ér PQpti on.
26. The et hodwarer-sdhaglén p’)dﬂydypg{ﬁ é,{g_m rSByl&I ?ﬁ%ﬂ&k NQe 2 reglgﬂtd ? tggr am

rises_th rder
code conpri @Y@ﬂ%ﬁlg LS exceedg aggut 15° y welght of the total compound. Preferred

sel ected not e, “¥f
s polyoxyethylene-polyoxypropylene copolymers are those which are liquid at room
temperature. Preferred water-soluble copolymers are those having a molecular
weight of from 1,000 to 4,000.
In more preferred embodiments, the non-reactive polyether is selected from
the group consisting of a non-reactive polyethylene glycol (PEG), a non-reactive
10 polypropylene glycol, and a non-reactive poly(oxyethylene-oxypropylene) copolymer.
Preferred reactive polyethers have at least one reactive fanctional group
capable of forming a chetmca] bond onto the surface of the absorbent polymer
through a covalent bond or an ionic bond.
In preferred embodiments, the reactive polyether capable of forming a
15 covalent bond to the absorbent polymer will have at least one reactive functional
group as the terminal group, which has the repeat units of oxyethylene or
oxypropylene, and/or a mixture thereof =~ The functional group of the reactive
polyether can be any chemical group reactive with the absorbent polymer, such as a
. halogen group, a carboxyl group, an amino group, or an €poXy group.
20 The preferred reactive polyethers are described in greater detail hereinafter.
The backbone of the reactive polyether can be expressed by the following formula:
X(C2H40)a(C3H60)b(C2H40)cY :
where at least one of X and Y is a reactive functional group capable of bonding to the
absorbent polymer, i.e. a halogen group, a carboxyl group, an epoxy group and so on,
2 and where a+c represents the total number of oxyethylene units and b the number of
oxypropylené tnits, and where a+c or b can be zero. X and Y can be either the same
functional group or different functional groups.
The molecular weight of the reactive polyethers can typically be from 200 to
20,000.
30 - The reactive polyether can be a polyoxyethylene polymer having at least one
reactive functional group, i.e. a polyethylene glycol terminating with a functional
. group, in which case b in the above formula is zero. Reactive polyethylene glycol
derivatives are water-soluble. Preferred reactive polyethylene glycol derivatives are
those having a molecular weight of from 200 to 3,000. |
3s The reactive polyether can be a polyoxypropylene polymer having at least one
reactive functional group, i.e. a reactive polypropylene glycol terminating with a
functional group, in which case a+c in the abwﬁe
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the reveal ed portion of the accessible itemis accessible through the
cut - out border. 27. The nmethod of claim 26 between the step
of executing second program code conprises the step of access- ing the
reveal ed portlon:gg the accessible itemthrough the cut-owcrivsssroeby way
of an i ndi c¥PoP? ' 28. The rethod of claim 26 conprising the
further step of executing programcode to select the accessible item

29. The nmethod of claim 28 wherein the step of executing programcode to
sel ect the accessible itemcom prises t he step of selecting t he

accessi bl e ite

fhe sel ect - oo RF gybol BB mvR s A sl PSR L PifendBidne ™o
portion of t h@mqny!eea ghycolatesivatives Meéhqseémns atmqicnular rwexgbr défromd0@tpose
the otherw se pgsgecured portion of the se- lected accessible item

The reactive polyether can also be a water-soluble or a water-insoluble

s  polyoxyethylene-polyoxypropylene block copolymer. By a-water-soluble reactive
polyether is meant one which is soluble to the extent of more than 1% in water at
25°C, i.e. a solubility of greater than 1 gram in 100 grams of water. In water-soluble
polyoxyethylene-polyoxypropylene copolymers the weight of the oxyethylene units
exceeds about 15% by weight of the total compound. Preferred polyoxyethylene-

1w polyoxypropylene copolymers are those which are liquid at room temperature.
" Preferred water-soluble copolymers are those having a molecular-weight of from
1,000 to 4,000. —

In more preferred embodiments, the reactive polyether is selected from the
group consisting of a reactive polyethylene glycol (PEG), a reactive polypropylene

s glycol, and a reactive poly(oxyethylene-oxypropylene) copolymer.

In alternative and preferred embodiments, a positive-charge supplying
compound can be used as the reactive hydrophilic compound chemically bonded to
the absorbent polymer. The positive-charge supplying compound can supply the

~ absorbent polymer with a positive-charge thereby forming an ionic bond between the

2  absorbent polymer and the positive-charge supplying compound.

In further alternative and more preferred embodiments, a polycation can be
used as the positive-charge supplying compound chemically bonded to the absorbent
polymer. The polycation is a polymer having more than one positively-charged
groups capable of forming ionic bonds to the absorbent polymer. In preferred

25 embodiments, the polycation preferably used is selected from the group consisting of
(1) polymershaving primary amine groups (e.g. polyvinylamine, polyallyl amine); (2)
polymers having secondary amine groups (e.g. polyethyleneimine); (3) polymers
having tertiary amine groups (e.g. poly N, N-dimethylalkyl amine); and (4) polymers

_ _having quaternary amine groups (e.g. polydiallyl dimethyl ammonium chioride).

" 20 More preferred polycation for use is a polyamine having primary or secondary
amine groups such as a polyallylamine, polyvinyl amine, or a polyimine such as a
polyethyleneimine.

In further more prefexred embodiments, a polycation having oxyethylene
repeat units or oxypropylene repeat units can be used as the positive-charge supplying

s compound. For example, an ethoxylated or a propoxylated product of an amirio
compound that has oxyethylene units, oxypropylene units or both units thereof can
also be used as the polycation to form ionic bonds to the absorbent polymer. The
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30 The met hod of claim 29 wherein the step of

sel ect the accessible itemcom prises the step of selecting the

" accessible itemso as to reveal an otherw se obscured portion of an item

el ow the sel ected accessible item PCTHJS%I(H]%AZ The
the sel ected

which is. |

met hod of claim 1 wherein the item whbch is |layered bel ow :
note and which has the re- vealed portion, is a note and is accessible.
32. The nethod of claim 31 wherein the accessible
way of its reveal ed portion.
wherein the st
di splay- in

revgal éd por ?i‘EFF"@Fd shpve.a cimiog icom

bor der.

10

15

in detail hereinafter. _

Most preferred polycatioh for use is a cationic amino-epichlorohydrin adduct
which is the reaction product between epichlorohydrin and a amino compound such
as a monomeric or polymeric amine so that the resulting reaction product has at least
two cationic functional groups. These adducts can be in the form of monomeric
compounds (e.g., the reaction product of epichlorohydrin and ethylene diamine), or
can be in polymeric form (e.g., the reaction product between epichlorohydrin, and
polyamide-polyamines or polyethyleneimines). The polymeric versions of these
cationic amino-epichlorohydrin adducts are typically referred to as "resins."

“ One type of amino compounds which can be used for making the ethoxylated
or propoxylated product, and can be reacted with epichlorohydrin to form adducts
useful in the present invention comprises monomeric di-, tri- and higher amines
having primary or secondary amino groups in their structures. Examples of useful
diamines of this type include bis-2-aminoethyl ether, N,N-dimethylethylenediamine,
piperazine, and ethylenediamine. Examples of useful triamines of this type include N-
aminoethyl piperazine, and dialkylene triamines such as diethylenetriamine, and
dipropylenetriamine. _

Such amine materials are reacted with epichlorohydrin to form the cationic
amino-epichlorohydrin adducts useful as reactive hydrophilic compound herein.
Preparation of these adducts, as well as a more complete description of the adducts
themselves, can be found in U.S. Patent 4,310,593 (Gross), issued January 12, 1982,
and in Ross et al, J. Organic Chemistry, Vol. 29, pp. 824-826 (1964). Both of these
documents are incorporated by reference.

In addition to monomeric amines, polymeric amines such as
polyethyleneimines can also be used as the amino compound. A particularly desirable
amino compound which can be reacted with epichlorohydrin to form preferred
cationic polymeric adduct resins useful herein comprise certain polyamide-polyamines
derived from polyalkylene polyamines and saturated C3-C10 di-carboxylic acids.
Epichlorohydrin/polyamide-polyamine adducts of this kind are water-soluble,
thermosetting cationic polymers which are well known in the art as wet strength
resins for paper products.

In the preparation of polyamide-polyamines used to form this preferred class
of cationic polymeric resins, a dicarboxylic acid is first reacted with a polyalkylene-
polyamine, preferably in aqueous solution, under conditions such as to produce a
water-soluble, long chain polyamide containing the recurring groups -
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polyallylamine), polybutylene polyamines and so on can be employed to prepare the
polyamide-polyamine, of which the polyethylene = polyamines represent an
economically preferred class. More specifically, preferred polyalkylene polyamines
used to prepare the cationic polymeric resins herein are polyamines containing two
primary amine groups and at least one secondary amine group in which the nitrogen
atoms are linked together by groups of the formula -CpH2,- where n is a small
integer greater than unity and the number of such groups in the molétule ranges from
two up to about eight and preferably up to about four. The nitrogen atoms can be
attached to adjacent carbon atoms in the group -CyH2p- or to carbon atoms further
apart, but not to the"same carbon atom. Also contemplated is the use of such
polyamines as diethylenetriamine, triethylene tetramine, tetraethylenepentamine,

- dipropylenetriamine, and the like, which can be obtained in reasonably pure form. Of

all the foregoing, the most preferred are the polyethylene polyamines containing from
two to four ethylene groups, two primary amine groups, and from one to three
secondary amine groups.

In preferred embodiments, the polycation is selected from the group
consisting of (1) ethoxylated monomeric amine; (2) ethoxylated polyamine; and (3)
ethoxylated . polyimine. ~ For example, the ethoxylated monomeric amine is
tetracthylene pentamine ethoxylated with 15 moles (average) of ethylene oxide at
each hydrogen site on each nitrogen (TEPA-E]5); the ethoxylated polyamine is
polyallylannne ethoxylated with 15 moles (average) of ethylene oxide at hydrogen
sites on mtro'gen atoms; the ethoxylated polyimine is polyethyleneimine ethoxylated

_ with 15 moles (average) of ethylene oxide at hydrogen sites on nitrogen atoms.

Also contemplated for use herein are polyamine precursor materials
containing at least three amino groups with at least one of these groups being a
tertiary amino group. Suitable polyamines of this type include methyl bis(3-

.aminoprbpﬂ)amine methyl bis(2-aminoethyl)amine, N-(2-aminoethyl)piperazine, 4,7-

dimethyltriethylenetetramine and the like.

The dicarboxylic acids which can be reacted wrth the foregoing polyamines to
form the polyamide-polyamine precursors of the preferred cationic polymeric resins
useful herein comprise the saturated aliphatic C3-C10 dicarboxylic acids. More
preferred are those containing from 3 to 8 carbon atoms, such as malonic, succinic,
glutaric, adipic, and so on, together with diglycolic acid. Of these, diglycolic acid and
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rises the step of selecting the accessible note so as to reveal an
ot herw se obscured portion of an itemwhich is |ayered bel ow the sel ected
" accessi bl-e note. 38. The nethod of claim 1 wherein the step

of executing second program code conprises the step of display-_.ing a
cut -out bor ¥&*4tBlnd the sel ected noyg so that those iteﬁgf}x{ﬁﬁmdﬁgare

di spl ayed in | ayers above the selected note and which woul d ot herw se
obscure a portion of the selected note, are cut out by the cut-out border
in order to expose the otherw se obscured portion of the select eddngtle and
so that an otherw se . ohscured portion of an itemwhich is |ayered bel ow
the selected it éat'i"étefié\lﬂ%ﬂ"écﬂ‘?ww% agile having fromu4 td G chebon atoms in the = 39.

The nethod of mdlerule ffnely)Bpeciid, utidteandbdipiesre nﬁs%ij%eg.xmﬁé BSnR] §Or am

code to nove t hat the gut-o rder_continues to cut
out the cut oﬁé&e?tﬁégﬁ%fﬁq@%@&%&ﬁ%gﬁﬁ%uﬁ oves ?’g"é sefang of goee efhd so

that the cut - dhase BBh dighersghwrated aliphatic dicarbentylic heidosuol asvizelic and sebacic, as
s long as the resulting long chain polyamide-polyamine is water-soluble or at least
water-dispersible. _ '
The polyamide-polyamine materials prepared from the foregoing polyamines
and dicarboxylic acids are reacted with epichlorohydrin to form the cationic .
polymeric aminoepichlorohydrin resins. preferred for use herein as the reactive

10 hydrophilic compound. Preparation of such materials is describe in greater detail in
'U.S. Patent 2,926,116 (Keim), issued .

February 23, 1960, U.S. Patent 2,926,154 (Keim), issued February 23, 1960, and
U.S. Patent 3,332,901 (Keim), issued July 25, 1967, all of which are incorporated by
reference. o

15 A porous absorbent material of another aspect of the present invention
comprises, a positive-charge supplying compound bonded to the absorbent polymer,
and a non-ionic hydrophilic compound bonded to the absorbent polymer.

In a preferred embodiment, the contact angle of blood on a surface of the
porous absorbent material is from about 0 degree to about 40 degree.

20 Any of the above described positive-charge supplying compounds can be
used. Preferred are the above described polycations which can bond to the absorbent
polymer through the ionic bond. In this aspect of the invention, the non-ionic
hydrophilic compound can include the above described reactive polyethers which are
capable of chemically bonding to the absorbent polymer, as well as the non-reactive

»s  polyethers which are merely capable of physically associating to, physically
connecting t6 or physically bonding to the absorbent polymer through intermolecular
interactions.

It is noted that all of the above described porous absorbent materials of the
present invention can have a number of shapes and sizes. For example, the porous

%  absorbent materials are typically in the form of particles, sheets, films, cylinders,

. blocks, fibers, filaments, or other shaped elements. - The term "particle" as used
herein describes the porous absorbent materials of the present invention can be
formed into granules, pulverulents, spheres, flakes, fibers, aggregates or
agglomerates, and the size of the porous absorbent materials will generally range in

*3s _size from between about 1 micron to about 2000 microns, more preferably between
about 20 microns to about 1000 microns. The term “sheet” as used herein describes
the porous absorbent materials of the present invention can be formed within a
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WATER-INSOLUBLE WATER-SWELLABLE POLYMER MATERIALS
The absorbent polymers for use in the present invention are hydrogel-forming.
Preferably, the absorbent polymers suitable for use can be a crosslinked
polyelectrolyte. = More preferably, the crosslinked polyelectrolyte can have a
multiplicity of anionic functional groups, such as sulfonic acid, and more typically
carboxyl groups. In preferred embodiments, the crosslinked polyelectrolyte is

selected from the group consisting of a crosslinked polyacrylate sodium, a _

crosslinked polymethacrylate sodium, a crosslinked polyacrylate potassium, a

crosslinked polymethacrylate potassium, a crosslinked starch grafted polyacrylate, a
crosslinked starch grafted polymethacrylate, a crosslinked polyvinyl alcohol grafted
polyacrylate, a crosslinked polyviny! alcohol grafted polymethacrylate, a crosslinked
carboxy methyl cellulose, a crosslinked cellulose grafted polyacrylate, and a
crosslinked cellulose grafted methacrylate. '

Some of preferred crosslinked polyelectrolytes are made from polymerizable,
unsaturated, acid-containing monomers. Thus, such monomers include the
olefinically unsaturated acids and anhydrides which contain at least one carbon to
carbon olefinic double bond. More specifically, these monomers can be selected from
olefinically unsaturated carboxylic acids and acid anhydrides, olefinically unsaturated
sulfonic acids, and mixtures thereof. '

~ Some non-acid monomers can also be included, usually in minor amounts, in
preparing the crosslinked polyelectrolyte herein. Such non-acid monomers can
include, for :example, the water-soluble or water-dispersible esters of the acid-
containing ﬁiéﬁomers, as well as monomers which contain no carboxylic or sulfonic
acid 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, nitrile groups and quaternary
ammonium salt groups. These non-acid monomers are well-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, both of which are incorporated by reference.

~ Olefinically unsaturated carboxylic acid and carboxylic acid anhydride
monomers include the acrylic acids typified by acrylic acid itself, methacrylic acid,
ethacrylic acid, a-chloroacrylic acid, a-cyanoacrylic acid, b-methylacrylic acid

__(crotonic acid), a-phenylacrylic acid, b-acryloxypropionic acid, sorbic acid, a-

™



note and so as to reveal the otherw se obscured portion of an item which
.1s layered bel ow the sel ected note. 42. The article of

" manuf .act urg, pdnsd-al m 41 where- in the selected note is apdiwmsomet e, and
wherein the pro- gramcode is arrardged to attach a second note to the re-
veal ed itemthrough the cut-out area. 43. The article of

manuf acture of claim42 where- 1in the programcode is arranged to create a
new cut-out area so as to -expose an otherw se obscured portion of the

wnion it ay SRRl 3, feel BB oPams Wi bRRioR SRS B R BB
manuf act ur e &id, dtagenie agid,\pitnoeonic aeid;t mesaserlie acid,dgintaceni¢ scid, ddoniic acik e,
wherein the in&l@x@‘acﬁeﬂﬁﬁhe(iciﬁhfriéhhﬁbx)‘eh@leﬁb'fan@%leﬁ:r&ﬂ dnBydtide S WiEshidaay &, and
wherein the Snsardrated suﬁgr%c 'adid Fronom sdmcludena?xpganc or aroma%'gq,my{"sutlf%mc acids
s such as vinylsulfonic acid, allyl sulfonic acid, vinyltoluene sulfonic acid and styrene
sulfonic acid; acrylic and methacrylic sulfonic acid such as sulfoethyl acrylate,
sulfoethyl methacrylate, sulfopropyl acrylate, sulfopropyl methacrylate, 2-hydroxy-3-
methacryloxy propy! sulfonic acid and 2-acrylamide-2-methylpropane sulfonic acid.
Preferred crosslinked polyelectrolyte for use in the present invention contain
i carboxy groups. These polymers include hydroly;zed starch-acrylonitrile graft
* copolymers, partially neutralized starch-acrylonitrile graft copolymers, starch-acrylic
acid graft .copolymers, partially neutralized starch-acrylic acid graz’c copolymers,
saponified vinyl -acetate-acrylic ester copolymers, hydrolyzed acrylonitrile or
acrylamide copolymers, slightly network crosslinked polymers of any of the foregoing

15 copolymers; partially neutralized polyacrylic acid, and slightly network crosslinked
polymers of partially neutralized polyacrylic acid. These polymers can be used either
solely or in the form of a mixture of two or more different polymers. Examples of
these polymer materials are disclosed in U.S. Patent 3,661,875, U.S. Patent
4,076,663, U.S. Patent 4,093,776, U.S. Patent 4,666,983, and U.S. Patent 4,734,478.

20 Most preferred crosslinked polyelectrolyte for use in the invention are slightly
network crosslinked polymers of partially neutralized polyacrylic acids and starch
derivatives thereof. Most preferably, the crosslinked polyelectrolyte comprise from
about 50 to about 95%, preferably about 75%, neutralized, slightly network
crosslinked, polyacrylic acid (i.e. poly (sodium acrylate/acrylic acid)).

2 As described above, the crosslinked polyelectrolyte are polymer materials that
are slightly network cross linked. Network crosslinking serves to render the polymer
materials watera-msoluble and, in part, determines the absorptive capacity and

" extractable polymer content characteristics of the absorbent material. Processes for
-network crosslinking the polymers and typical network crosslinking agents are
“»  described in greater detail in the hereinbefore-referenced U.S. Patent 4,076,663.

N " The crosslinked polyelectrolyte particles can be formed in any conventional
manner.  Typical and preferred processes for producing the crosslinked
polyelectrolyte are described in U.S. Patent Re. 32,649 (Brandt et al), issued April
19, 1988, U.S. Patent 4,666,983 (Tsubakimoto et al), issued Can 19, 1987, and U.S.

35 Patent 4,625,001 (Tsubakimoto et al), issued November 25, 1986, all of which are
incorporated by reference. '
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Part | esl
the above-referenced U. S Patent Re 32,649, aqueous solunon polymerization

involves the use of an aqueous reaction mixture to carry out polymerization to form
the crosslinked polyelectrolyte. The aqueous reaction mixture is then subjected to
polymerization conditions which are sufficient to prnduce in the mixture, substantially
water-insoluble, slightly network crosslinked polymer material.

More specifically, the aqueous solution polymerization method for producing
the crosslinked polyelectrolyte comprises the preparation of an aqueous reaction
mixture in which to carry out polymerization to form the desired crosslinked
polyelectrolyte. One element of such a reaction mixture is the acid group-containing
monomer material which will form the "backbone" of the crosslinked polyelectrolyte

to be produced. The reaction mixture will generally comprise about 100 parts by

weight of the monomler material. Another component of the aqueous reaction

‘mixture comprises a network crosslinking agent. Network crosslinking agents useful

in forming the crosslinked polyelectrolyte are described in more detail in the above-
referenced U.S. Patent Re. 32,649, U.S. Patent 4,666,983, and U.S. Patent
4,625,001. The network crosslinking agent will generally be present in the aqueous
reaction mixture in an amount of from about 0.001 mole percent to about 5 mole
percent based on the total moles of monomer present in the aqueous mixture (about
0.01 to about 20 parts by weight, based on 100 parts by weight of the monomer
material). free radical initiator including, for example, peroxygen compounds such as
sodium, potassium, and ammonium persulfates, caprylyl peroxide, benzoyl peroxide,
hydrogen peroxide, cumene hydroperoxides, tertiary butyl diperphthalate, tertiary

“butyl perbenzoate, sodium peracetate, sodium percarbonate, and the like. Other
. optional components of the aqueous reaction mixture comprise the various non-acidic

co-monomer materials including esters of the essential unsaturated acidic functional

~ group-containing monomers or other co-monomers containing no carboxylic or

sulfonic acid functionalities at all.

The aqueous reaction mixture is subjected to polymenzatxon conditions which
are sufficient to produce in the mixture substantially "water-insoluble, absorbent,
hydrogel-forming, slightly network crosslinked polymer materials. The
polymerization conditions are also discussed in more detail in the three above-
referenced patents. Such polymerization conditions generally involve heating
(thermal activation techniques) to a polymerization temperature from about 0°C to
about 100°C, more preferably from about 5°C to about 40°C. Polymerization
conditions under which the aqueous reaction mixture is maintained can also include,
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sel ected note cuts through those itemwhich are displayed in |ayers above
t he desi gnated sel ected note and which would otherw se obscure the v
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. 49. The article of manufacture of claim40 where- in the program code is
arranged (i) to create the selected note, and (ii) to nove the sel ected
note to a layer so that those itens, which are displayed in | ayers above

t he select- _ed nose and whi ch woul d ot herwi se obscure a portion of the

sel ect ed notfer example; subjesting the reactian migurex ploRItIONSSherefetogny convaatienal ed
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50. “"the ar t Sasbmafnek® Shffon) ke Hhlrain LT MHRARC bSERot ecfianes g 1
arranged (i )Theoresytieg palymedzation produgbised swyollent wiater-insoluble jhydrogel a The r st
| ayer so § hagwdlle® Hater-insoluble hydrogel is used in some preferred processes for making

porous absorbent materials as described hereinafter. _

The acid functional groups of the polymer materials formed in the aqueous
reaction mixture are also preferably neutralized. Neutralization can be carried out in
any conventional manner which results in at least about 25 mole percent, and more

10 preferably at least about 50 mole percent, of the total monomer utilized to form the
polymer material being acid group-containing monomers that are neutralized with a
salt-forming cation. Such salt-forming cations include, for example, alkali metals,
ammonium, substituted ammonium and amines as discussed in further detail in the
above-references U.S. Patent Re. 32,649.

15 While it is preferred that the crosslinked polyelectrolyte be manufactured
using an aqueous solution polymerization process, it is also possible to carry out the
polymerization process using multi-phase polymerization processing techniques such
as inverse emulsion polymerization or inverse suspension polymerization procedures.
In the inverse emulsion polymerizatidn or inverse suspension polymerization

20  procedures, the aqueous reaction mixture as hereinbefore described is suspended in
the form of tiny droplets in a matrix of a water-immiscible, inert organic soivent such
as cycldhexane. The resultant crosslinked polyelectrolyte are generally spherical in
shape. Inverse suspension polymerization procedures are described in greater detail

_ in U.S. Patent 4,340,706 (Obaysashi et al), issued July 20, 1982, U.S. Patent

25 4,506,052 (Flesher et al), issued March 19, 1985, and U.S. Patent 4,735,987 (Morita
et al), issued April 5, 1988, all of which are incorporated by reference.

. Preferred crosslinked polyelectrolyte of the present invention are those which
exhibit a high absorptive capacity. Absorptive capacity refers to the capacity of a
given polymer material to absorb liquids with which it comes into contact.

»  Absorptive capacity can vary significantly with the nature of the liquid being absorbed
and with the manner in which the liquid contacts the polymer material. For purposes
of this invention, Absorptive Capacity is defined in terms of the amount of Synthetic
Urine (as hereinafter defined) absorbed b)" any given polymer material in terms of
grams of Synthetic Urine per gram of polymer material in a procedure hereinafter

3s  defined in the Test Methods section. Preferred crosslinked polyelectrolyte of the
present invention are those which have an Absorptive Capacity of at least about 20

grams, more preferably at least about 25 grams, of Synthetic Urine per gram of
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| t.ers, which are displayed in | ayers above the selected note at its first
| ocati on and whi ch woul d otherwi se obscure a portion of the sel ected note,
are cut out in order to expose the otherw se obscured portion of the

sel ected note and so that an otherw se obscured portion Of’gﬁﬂ 4’5;0? whi ch
is |ayeredvpéb@a¥st he sel ected note igrevealed, and (ii) Hov he
selected note to a second location so as to contin- ue to cut out the cut
out itens displayed in | ayers above the selected note at the first

| ocation and so as to con- tinue to reveal at |east a portion of the item
which is |ayered below the selected note at the.first location until the
move of the seblmeenandile Typicalhe tiwcmadyroer| materialsosf the crosslinkddgtofydlectrolyte

51. The artic f f : bali | I cqde is
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i tems, which ne REE) Bramof L Matsidk t he sel ected note at its second
| ocation and whi cWhilewallcofahé erossiinked poiyeieardytpard preferstly fdimes ont tird.

note, are qut ool plimef HHaferiaCwit RAS SarhdBropelRE YnfiCnedfi ToVbE dhe case. For
example, some crosslinked polyelectrolyte can comprise a starch-acrylic acid graft
copolymer while other crosslinked polyelectrolyte can comprise a slightly network
crosslinked polymer of partially neutralized polyacrylic acid. Further, the crosslinked
polyelectrolyte can vary in size, shape, absorptive capacity, or any other property or
0 characteristic. In a preferred embodiment of the present invention, the crosslinked
polyelectrolyte consist essentially of slightly network crosslinked polyfners of partially
neutralized polyacrylic acid, each crosslinked polyelectrolyte having similar
properties. .

L 4

15 PROCESS FOR MAKING POROUS ABSORBENT MATERIALS
OF THE INVENTION
The present invention also involves a method for producing an absorbent
material having modified surfaces, as described herein above, comprising the steps of
(a) applying a first surface modification compound onto a portion of a surface of a
»  water-insoluble, water swellable absorbent polymer, wherein the first surface
modification compound has a function for modifying surface characteristics of the |
absorbent polymer; (b) swelling the absorbent polymer by absorbing water; and (c)
removing a portion of said water while maintaining. the absorbent polymer in
substantially the swollen state, thereby forming a porous structure in the absorbent
‘25 material. Preferably, substantially all free water (that is, water which is not bound
chemically with the absorbent polymer) is removed in step (c), thereby leaving the
porous structure substantially dry to the touch. Free water can include water which is
retained within the passageways of the absorbent material prior to said removal step.
The portion of water removed from the swollen absorbent polymer can be
- 3 removed by any means which results in the stable, porous structure. Such means can
. _include methods that are well known in the art for the removal of water from solid or
semi-solid materials.
One method of removal of the water is to extract away the moisture using an
" extraction solvent which is substantially miscible with water, which will not readily
33 absorb or.solubilize the surface modifying agent, which is easily removed from the
swollen absorﬁent polymer by evaporation (i.c., has a low boiling temperature),

(MR
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portion of the selected note and so that an otherw se ob- scured portion
. of an itemwhich is |ayered below the select- ed note is reveal ed.
52. The article of manufacture of claim40 where- in the programcode is

arranged (i) the selected note to a first |ocation Lt .St
| ayer so tha‘%‘lbtgﬁ'gzlsg%.}e Items, which are @ splayed in |ayers ag%{'//gg’pts{qyé

selected note at its first location and which woul d otherw se obscure a
portion of the selected note, are cut out in order to expose the otherw se
obscured portion of the selected note and so that an ot herw se obscured

portion of an itemwhich is |ayered below the selected note is reveal ed,
and (ii) to °'t%°‘%£3°é&?‘é&vmﬁeﬂx or substantiahtpattivitytforshe shsotbient: palymees e
itens, which ametedalspl ayed in | ayers above the selected note at its second
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sel ect ed not e xgﬁ@s,sqgch as high velocity air or gases, or low ambient pressures (such as partial or

s total vacuums), or any combination of these, to remove such water directly from the
swollen absorbent polymer. Such process is preferred because the water is removed
without the need to introduce other chemicals or solvents to extract the water. Most
preferably, a process will remove the free water very quickly before the drying

| particle, and the open passageways therein, have an opportunity to collapse.

10 Rapid removal of the water from typical hydrogel absorbent polymer
materials, without collapse of the passageways requires special processing conditions.
Without being bound by any theory, it is believed that the collapse of the particle,
more specifically the collapse of inter-particle passageways in the absorbent poly'mer,
occurs due to the hightapillary retention of water in such passageways as such water

15 is being removed. Removal of water from the passageway draws the passageway
inward due to the high capillary forces associated with the attraction of the water to’
the polymer surfaces. As the last amounts of free water are removed from the
capillary or passage, the surfaces of the polymer, which include carboxyl and
hydroxyl groups, can become chemically bonded together; this process is commonly

»  referred to as "hydrogen bonding" . This phenomenon is commonly encountered in
the drying water from cellulosic fibers and cellulosic structures having small
capillaries and/or fiber diameters. The effect of hydrogen bonding can be
demonstrated by tissue or towel paper, wadding the paper into a ball, and allowing
the paper to dry. Upon drying, usually taking several days , or by using forced heat

»s  drying, the dﬁed paper becomes a tight, hardened inflexible structure.

ThereYore, special drying processes for rapidly removing water from typical
hydrogel absorbent polymer materials, without collapse of the passageways, is
required. Such processes can include, but are not necessarily limited to: vacuum
flash drying; high temperature, counter-current or co-current air drying; fluid bed

»  drying; dielectric or infrared drying; freeze drying; and combinations thereof Such
processes are described in the following references, the disclosures of which are
incorporated by reference: Handbook of Industrial Drying, Marcel Dekker Inc.
(Arun S. Mujumdar, Ed.), 1987 (ISBN 0-8247-7606-2); Flash Drying, Bilgin
Kisakurek (pp. 475-499); Microwave and Dielectric Drying, Robert F. Schiffmann

33 (pp. 327-356); Freeze Drying, Athanasios Liapis (pp. 295-326); and Application of
infrared radiation for drying or particulate materials, Jakobsen & Driscoll (pp. 704-
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that an otherw se obscured portion of an itemwhich is |ayered bel ow the

sel ected note is reveal ed. 53. The article of nmanufacture of _
" claim40 where- in the programcode is arranged so that the item which is

| ayered bel ow the sel ected note and which has the reveal ed Fgl(')irtion S

accessi bl e. wo 95/22357 54. The articige of manufacture of EFHURT¥4%%here-

In the programcode is arranged so thdat the accessible item is accessible

by way of its reveal ed portion. 55. The article of manufacture

of claimb53 where- in the programcode is arranged to display a cut-out

border around the selected note so that the reveal ed portion of the
accessi bl e it @hl)i Pryng 92 {AbineS.t Mpjuogar, Bde), Elsevieru§cibRubllSBN 0-444-89393- 56.
The article ofgymnufacture of claim55 where- in the accessible itemis a
note, and wherein {he @;ﬂ&gru%vﬁll code is arranged to sel ect the accessible
note so that thoseltyuply subficienftoremoye enqugl aithe free jatercrapidly\asd mrthoute| ect ed

substantial collapse, by such process that minor amounts of moisture can then be
s removed without further collapse by conventional drying methods, include air drying,
fluid bed drying, and the like. - '

In further preferred embodiments, the method of producing the absorbent
material having modified surface characteristics comprises the steps of (a) applying a
first surface modification compound onto a portion of a surface of a water-insoluble,

10 water-swellable absorbent polymer, wherein the first surface modification compound
has a function for modifying surface characteristics of the absorbeht polymer; (b)
swelling the absorbent polymer by absorbing water; (c1) freezing the swollen
absorbent polymer and; (c2) removing a portion of water from the. frozen swollen
absorbent polymer, thertby forming a porous structure in the absorbent material.

15 In preferred embodiments, the absorbent polymer material as a precursor can
have a number of shapes and sizes. For example, such precursor absorbent polyiner
material can be typically in the form of particles, sheets, films, cyiinders, blocks,

fibers, filaments, or other shaped elements. Preferably, discrete units, more preferably
precursor particles of the absorbent polymer are used. In an alternate preferred

-2 embodiment, an absorbent macrostructure or sheet comprising a multiplicity of
interconnected absorbent particles of the absorbent polymer can be used as the
precursor. _

In preferred embodiments, a variety of reagents for modifying surface
characteristics of absorbent polymer materials can be used for the first surface

25 modification compound. Preferably, such reagents include chemical compounds for
improving distribution and dispersion of liquids in absorbent polymer materials.

In more preferred embodiments, one of the above described polyethers
including non-reactive polyethers and reactive polyethers can be used as the first
surface modification compound. Such polyethers can be applied by any of various

3  techniques and apparatus used for applying materials to the other materials including
coating, dumping, dropping, condensing, spraying, or immersing the ;eactive
polyether onto the absorbent polymer material. As used herein, the term "applied
onto" means that the reactive polyether will be on at least a portion of the surface
area of the absorbent polymer material. Preferably, the reactive polyether is applied

15 onto all of the surface of the absorbent polymer material. -

In a preferr'ed embodiment, the polyether is combined with the absorbent
polymer, and the two components are mixed, preferably thoroughly mixed, using any
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acgessi bl e Apte and which woul d ot herwi se obscure a portion of the
sel ected accessible note, are cut out in order to expose the otherw se
* obscured portion ~of the selected acces- sible note and so that an

ot herwi se obscured portion of an itemwhich is layered quC? Wsbdoge! ected
accessi bl ews@2353 reveal ed. 20 57. The article manuf act ure of

claim40 where- in the programcode Is arranged to display a cut-out
border around the selected note so that those itens, which are displayed
in |ayers above the sel ected note and which would otherw se obscure a
portion of the selected note, are cut out by the cut-out border in order
f o expose thefatriumber smixirgstechnipiep amd apparatds, including Iveious dnixers.csPEAYErsso t hat
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selected note is reveale roug cut - The

article of menelyether isbondad telt’é‘? ¢ @bsor °Ht R‘ﬁ’@“%r@ﬁ?% Eyaten§ §°"§r r anged
to nove the Sg hﬁﬁh&dnﬁ@ﬂnﬂxeﬁﬁanotmwé hBhe wdactinvet pahetieeis boodad towkssurface ut  out

the cut oust of the absorbent polymer via an electrostatic interaction, and yet another embodiment
one of the non-reactive polyether is bonded to the surface of the absorbent polymer
via intermolecular interactions, as herein before described.
In another alternate preferred embodiment, one of the above described
polycations can be used as the first surface modification compound.

10 In a preferred embodiment, the step of (a) is carried out before the step of (b)
so that-the first surface modification compound bonds to at least a portion of the
surface of the absorbent polymer before swelling of the absorbent polymer. The
absorbent polymer swells by application of water. The amount of the applied water is
to be at least sufficient to cause the absorbent polymer to swell by absorbing the

15 water. Preferably, the ratio of the water to the absorbent polymer will be in the
range of from about 1 : 1 to about 50 : 1, more preferably from about 3 : 1 to about
20: 1. . '

In a preferred embodiment, the first surface modification compound (i.e. a
polyether or a polycation) is dissolved into water to make an aqueous liquid mixture

»- comprising the water and the first surface modification compound. The first surface
modification compound can be dissolved in the water by any of various techniques
anﬂ apparatus used for dissolving materials to solutions known in the art. The
aqueous liquid mixture can contain an additional solvent and/or further material, that
adversely effect absorbency or the liquid wettability of the absorbent polymer. For

= example, the low molecular weight alcohols such as methanol, ethanol, propanol, or
acetone can be ‘contained in the liquid mixture as well as the first surface modification
compound. After preparing the aqueous liquid mixture, the aqueous liquid mixture is
applied onto the absorbent polymer.

The aqueous liquid mixture can be applied onto the absorbent polymer. The

% aqueoué liquid mixture can be applied by any of various techniques and apparatus
used for applying solutions to materials including coating, dumping, pouring,
dropping, spraying, atomizing, condensing, or immersing the aqueous liquid mixture
onto the absorbent polymer. Thus, the aqueous liquid mixture can be applied onto
only some of the absorbent polymer, onto all of the absorbent polymer, onto only a

3s  portion of some or all of the absorbent polymer.

In some preferred embodiments, the first surface modification compound ( i.e.
a polyether or a polycation ) is dissolved into an organic solvent to make an organic
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items di splayed in |ayers above the selected note and so that the cut-out
. border continues to reveal the .otherwi se obscured portion of the item
which is |ayered bel ow the selected note. 59. The article of

manuf act ur e %f I%s%j,m 40 where- in the program code is arrapgefisésmbgave the
sel ect ed no&%$8**R% to continue to cupiout the cut out item di splayed in
| ayers above the selected note and so as to continue to reveal at |east a
portion of the itemwhich is |ayered below the selected note until the
nove of the selected note is conpleted. 60. A net hod of

a dot & pr sces SPRgoT o DG syptdGe mBainciton SOglpaul PP rsebeb bR SRERIRIC 0
di spl ay a pl ursgivent bytapy of varieusgteshniquesaandeappharanfs ushe fort disselving miitarlaneed as a
different |ay@putbdskno®aRfthe 4P CPHe orRinid Sifuiin€ hppifed Thro¥ME poriidn Pt ¢ NE
Itenms have an s&_rfgc%rofaie aL?&f’géxft gglm\é\rber ern one of
s In an altemnative preferred embodiment, the step of (a) is carried out after the

step of (b). More specifically, water or other aqueous sol\it_ion is first applied onto a

non-swollen absorbent polymer. After the swelling of the absorbent polymer, the first

surface modification compound is applied onto the swollen absorbent polymer

whereby the first surface modification compound bonds to the surface of the swollen

‘10 absorbent polymer. |

Upon contacting with the aqueous liquid mixture or water; the absorbent
polymer starts to swell by absorbing water. Substantially, most of the swelling of the
porous absorbent material is conducted during and/or after applying the aqueous
liquid mixture or the water onto the absorbent polymer. In preferred embodiments,

15 more than about 60%, more preferably more than about 80%, most preferably more
than about 95% of the applied water is to be absorbed by the swelling of the
absorbent polymer. The actual temperature used for the swelling will vary depending
upon the specific polymer materials used herein. Preferred swelling conditions will
involve a temperature of from about -5 °C to 60 °C. More preferably, the swelling is

20  carried out at a temperature from about 2°Ct030, °C, most preferably from about 0
°Cto 10 °C. _

In a preferred embodiment where the reactive polyether is mixed with a
solvent such as an organic solvent or an aqueous mixture solvent, the reactive
polyether is caused to react with the absorbent polymer. In an embodiment where the

25 reactive polyether includes a plmaﬁty of cationic groups for making the ionic bond,
the reaction‘cin be carried out at room temperature, whereas in another embodiment

a higher temperature will be required to cause the chemical bonding. For example, in
an embodiment where the reactive polyether includes a halogen terminal group or a
epoxy terminal group for making the covalent bond, heating of the aqueous liquid

30 mixture and the absorbent polymer is required to cause effective chemical bonding.
Preferably, the temperature of the aqueous liquid mixture and the absorbent polymer
is maintained in the range of from about 60 °C to about 250 °C, more preferably from
about 80 °C to about 200 °C. In some embodiments, a catalyst such as Lewis base is
preferably used for promoting the reaction between the reactive polyether and the

1 absorbent polymer. '

" In alternative preferred embodiments, the swollen water-insoluble, water-
swellable absorbent polymer can be made directly from polymerizable, unsaturated,
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After making the swollen absorbent polymer, the swollen absorbent polymer
is frozen; for example, by applying a refrigeration means. The freezing of the
swollen absorbent polymer can be made by any of various techniques and apparatus
used for freezing materials. For example, the swollen absorbent polymer is carried or
passed into an externally refrigerated compartment and retained therein until frozen.
Alternatively, the swollen absorbent polymer can be circulated around a source of
refrigeration such as cooling tubes or a bath containing coolant, e.g., liquid nitrogen,
dry ice, alcohol solution, or the like and the frozen slurry collected.

In preferred embodiments, the freezing of the swollen absorbent polymer is
effected by cooling at teqperature below about -10°C, more preferably below about -
30°C, for a sufficient time to cause the freezing. If the temperature is too high or the
time is too short, the swollen absorbent polymer will not be completely frozen.
Typically, more than about 60%, preferably more than about 80%, more preferably
more than about 95%, most preferably all by wexght of the swollen absorbent polymer
is to be frozen.

After the freezing of the swollen absorbent polymer, the portion of the frozen
water contained in the frozen absorbent polymer is removed or dried by applying 2
drying means without passing through the liquid state, i.e. the ice is converted into
the gaseous state by maintaining the absorbent polymer below the ice's melting
temperature. In other words, the resulting ice in the frozen absorbent polymer is
sublimed and the water vapor is carried away leaving a substantially water-free

. material. Thegsgiblimation of ice is accomplished generally by subjecting the frozen

swollen absorbent polymer to a low pressure environment. In preferred
embodiments, in order to effect effective rates of sublimation and removal of water to
the vapor phase, the frozen absorbent polymer is subjected to a subatmospheric
pressure environment under which conditions water sublimates directly from the solid

_phase to the vapor phase. Vacuum means for providing such a subatmospheric

pressure environment are well known in the art of freeze drying. Typically such
subatmospheric pressure is less than about 5.0 Torr and preferably, less than about 1

t he
nati ng
i cul ar

to a
o that
d so
d

Torr. In preferred embodiments, more than about 80%, more preferably more than

about 90%, most preferably more than about 97% by weight of the water or ice
contained in the frozen absorbent polymer is to be removed.
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note and which woul d otherw se obscure a portion of the designated
sel ected note, are cut out in order to expose the otherw se obscured
+ portion of the designated selected note. 63. The net hod of

claim 60 wherein the step of éxecuting second program codepepugsioss t he
steps of (i)WO8¥&a%i ng the-sel ected nege, and (Pl )grmw ng tlFle selsect ed
note to a layer so that those itens, which are displayed in |ayers above
the sel ected note and which woul d otherwi se obscure a portion of the -
sel ected note, are cut out in order to expose the otherw se obscured

portion of the selected note and so that an otfer ise ohscure ortion of
an item which is |Iaasnes priereed QWR?"S!E@"&GP%EF%BP&Z&S qag\x/egaqué%y%rﬁng the

64I T[ledmet Pod?@iencﬂwlm absotbent baymeaowhﬂe fiainguiriifie thesfreges sudte of Jhenfbedeng t he
sel ected note t,0 &0 0 t r | ayed
in |layers abov%b? éaf%ct egﬁ‘ a?reéePﬂy {ﬂrlsc?rﬁ gcﬁﬁ Of\ﬁm gJavﬁ% ﬁ”&heﬁp dy
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to expose the gkligrwi se obscured portion of the se-

It should be noted that in some embodiments the swollen absorbent polymer
can be directly subjected to a subatmospheric pressure environment without the pre-
freezing. Because of the latent heat of evaporation/sublimation, the swollen
absorbent polymer can become frozen spontaneously.

10 In a further preferred embodiment, the step of (a) is carried out after the step ’
of (c2). More specifically, after making an absorbent polymer material having a
porous structure, the first surface modification compound is applied onto the porous
absorbent polymer material whereby the first surface modxﬁcauon compound bonds
to the surface of the porous absorbent polymer material.

15 In a further preferred embodiment, the method further comprises the step of
(e) applying a second surface modification compound onto a pbrtion of a surface of
the absorbent polymer thereby bonding the second surface modification compound to
the absorbent polymer. The second surface modification compound has an additional
function for modifying surface characteristics of the absorbent polymer. The

»  additional function can be the same function that is provided by the first surface
modification compound. Thus, the same compound as the first surface modification
compound can be also used as the second surface modification compound.
Therefore, in a preferred embodiment, one of the above described polyethers
including non-reactive polyethers and reactive polyethers can be used as the second

»s  surface modification compound. In another alternate preferred embodiment, one of
the above described polycations can be used as the second surface modification
compound thereby bonding the second surface modification compound to the
absorbent polymer via the electrostatic interaction. " In a more preferred embodiment,
the first surface modification compound is one of a polyether and a polycation, while

0 the second surface modification compound is the other one of the polyether and the
polycation.

In a preferred embodiment, the step of (e) is carried out before the step of (b).
More specifically, after the application of the first surface modification compound
onto the absorbent polymer, the second surface modification compound is further

35 applied onto the absorbent polymer. Thus, the second surface modification
compound also bonds to the surface of the absorbent polymer before swelling of the
absorbent polymer.
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modification compound is applied onto the swollen absorbent polymer whereby the
second surface modification compound bonds to the surface of the swollen absorbent
polymer.

In a further alternative preferred embodiment, the step of (e) is carried out
after the step of (c2). More specifically, after making an absorbent polymer material
having a porous structure, the second surface modification compound is applied onto
the porous absorbent polymer material whereby ‘the second surface modification

- compound bonds to the surface of the porous absorbent polymer material.

_ In still further preferred embodiments, the method of producing the absorbent
material having modified surface characteristics comprises the steps of (A) making a
porous absorbent polytier; and (B) applying a first surface modification compound
onto a surface of the porous absorbent polymer, wherein the first surface modification
compound has a function for modifying surface characteristics of the porous
absorbent polymer.

In a preferred embodiment, the step (A) for making a porous absorbent
polymer comprises the steps of (1) forming a reaction mixture comprising (i) a
substantially water-soluble unsaturated monomer comprising neutralized carboxyl
groups, (ii) a substantially water-soluble internal crosslinking agent capable of
reacting with the monomer to form a absorbent polymer material, and (iii) a -
substantially water-soluble solvent, (2) dispersing a substantially water-insoluble
blowing agent in the reaction mixture to form a dispersion of particles of the blowing
agent in the reaction mixture, (3) expanding the blowing agent particles to form an
expanded stiucture in the reaction mixture, and (4) reacting the monomer and the
internal crosslinking agent to form a porous absorbent polymer.

A preferred process of the steps from (1) to (4) and an additional preferred
process are described in U.S. application Serial No. 08/038,580, to Dean V. Phan et
al, entitled "Superabsorbent Polymer Foam", Case No. 4838, filed March 26, 1993,

_ the disclosure of which is incorporated by reference. -

In a preferred embodiment, the step (A) for making a porous absorbent
polymer comprises the steps of, (1) forming a reaction mixture comprising (i) a
substantially water-soluble unsaturated monomer comprising neutralized carboxyl
groups, (ii) a substantially water-soluble internal crosslinking agent capable of
reacting with the monomer to form a absorbent polymer material, and (iii) a
substantially water-soluble solvent, (2) dispersing a substantially water-insoluble
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to expose the otherw se obscured portion of the selected note, and (iii)
upon selecting the note, the order of layer- 1ing of the itens is not
changed. 66. The article of manufacture of claim®65 where- in
the selected note is at a first location, and wherein the 09saes0de s
arranged (iYOP¥22%t out |ayers, whichsare above the sel ected note at its
first location and which would otherw se obscure a portion of the selected
note, in order to expose the otherw se obscured portion of the se- lected
note, and to reveal an otherw se obscured portion of an itemwhich is
| ayered bel ow the selected note, and (ii) to nove the selected note to a .
second | ocat i PAciRk28ESL indhe roptiqnmixture te farma dispergor:of pagislesiof dhesspasisg| ayed
In Itayer st_ ah@em ifz Iﬁ&t x%fdti%ﬁ&ﬂﬁmf&?‘(‘?_ :eacthf%a‘ m_btf[iémér%éftl?]ﬁﬁteﬁﬂ}jc@@sliﬁl&n%ol
continue to rey a as rtion an ite aich. i s er el ow
the sel ected %8@30 g?mi'%%s %F@td%?yé'lgéﬂ“gg )FEmpying mevgl]spersmn of particies of the
spacing agent from the water-insoluble, water-swellable polymer to form a porous
s  water-insoluble, water-swellable polymer. '
The resulting material of the present invention is a porous absorbent material
which has surprisingly improved wettability and dispersibility with liquids, particularly
with urine and blood, as compared to that of conventionally derived porous absorbent
material, while maintaining the substantially same absorption capacity and liquid
0 retention. Under microscopic observations, the freeze dried absorbent material is in
the form of discrete platelets, flakes, or sheets. The freeze-dried absdrbent materials
tend to appear as walls surrounding and defining cellular voids. Macroscopically, it is
believed that this morphology results in the sponge-like or porous appearance of the
freeze dried absorbent “material. It is also noted that while cells are apparently
15 surrounded by sheet-like loose polymer flakes, the sheets are to some degree

discontinuous and exhibit holes and, in general, resemble a leaf-like structure.

ABSORBENT ARTICLES MADE FROM THE POROUS ABSORBENT
MATERIALS |
20 The porous absorbent materials accordihg to the present invention can be
used for many purposes in many fields of use. For example, the porous absorbent
materials can be used for packing containers; drug delivery devices; wound cleaning
devices; bum treatment devices; ion exchange column materials; construction
materials; agricultural or horticultural materials such as seed sheets or water-retentive
»s  materials; and industrial uses such as sludge or oil dewatering-agents, materials for
the preventiofl%f dew formation, desiccants, and hur_nidity control materials.

Because of the unique absorbent properties of the porous absorbent materials
of the present invention, they are especially suitable for use as absorbent cores in
absorbent articles, especially disposable absorbent articles. As used herein, the term

»  "absorbent article” refers to articles which absorb and contain body exudates 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 exudates discharged from the
body. Additionally, “disposable” absorbent articles are those which are intended to be
discarded after a single use (i.e., the original absorbent article in its whole is not

35 intended to be laundered or otherwise restored or reused as an absorbent article,
although certain materials or all of the absorbent article can be recycled, reused, or
composted).
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the nove of the selected note to the second | ocation is conpleted.

67. The article of manufacture of claim®65 where- in the programcode is
arranged to display a cut-out border around the sel ected Pgiﬁ] 95101062

68. The artWOI%28B7 manuf acture of clajgn 67 wherein the se 2N is at
a first location, and where- in the programcode is arranged (i) to cut
out layers, which are above the selected note at its first |ocation and
whi ch  woul d otherw se obscure a portion of the selected note, in order to
expose the otherw se obscured portion of the se- lected note, and to
reveal an ot herw sén generaly enl apsorbéndrartidle comprisesn(aMs Gituid pehagusr wgshised ow t he

sel ected not ewt@éhdls(lbéa)ced La;'aamveo fh'@ewé? re%e it A Wbdcﬂ&f’é%ﬂ on so
as to conti m@vt’ﬁ &c Sg E ib? ace% ¢ éay‘%r‘i ove t he
sel ected note fieocated gistant, ro‘t‘?t 1l %‘b’é
| east a porti and () aarabsdrbem‘chnecﬂosmsned ha}weeacthbedpsheet hmd thelbaciksbebt.nOTle at t he
first |ocatj onpipidnt core comprises at least one of the above described porous absorbent

materials. Preferably, the absorbent core further comprises a substrate web attached

to the porous absorbent material. Alternatively, the absorbent core further comprises

an envelope web encasing the porous absorbent material. In more preferred

embodiments, the porous absorbent material in the absorbent core has a basis weight

‘1 of from about 60 g/m2 to about 1500 g/mz, more preferably from about 100 g/m? to

about 1000 g/m2, most preferably from about 150 g/m2 to about 500 g/m? of the

porous absorbent material. _ -

In some preferred embodiments, the absorbent core can further comprise
fibers or fluff pulp'(ﬁbrous or fiber material), more specifically, non-absorbent-gelling

15 fibers. Such fiber material can be used as reinforcing members in the absorbent core,
improving fluid handling of the core, as well as a co-absorbent with the absorbent
polymers. Preferably, the absorbent core includes from about 20% to about 90% by
weight of the porous absorbent material and from about 80% to about 10% by weight
of such non-absorbent-gelling fiber material distributed within the porous absorbent

20  material.

Any type of fiber material which is suitable for use in conventional absorbent
products can be used in the absorbent core herein. Specific examples of such fiber
material include cellulose fibers, modified cellulose fibers, rayon, polypropylene, and
polyester fibers such as polyethylene terephthalate (DACRON), hydrophilic nylon

s (HYDROFIL), and the like. Examples of other fiber materials for use in the present
invention in addition: to some already discussed are hydrophilized hydrophobic fibers,

" such as surfactcafzt-treated.or silica-treated 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 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

ss  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
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t be nove of the selected note to the second |location is conpleted.

69. The article of manufacture of claim®65 where- in the programcode is
arranged to nove the selected note so as to continue to cut out the cut

out itens displayed in |layers above the sel ected note and

continue tOVOPHEEE at |east a porti@yp ot an itemwhich is ¢ﬁ9§§3586e|ow
the selected note until the nove of the selected note is conpleted.
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under neat h thﬁbemp&fersbly polyethylereditetsded. Accor di ngl y, for exanpl e, the

first note 816 oc 11&,1'33& PB&F ,ﬁt&a@mw@m{ %J l in_certin a%? rggl? ﬁf’ref' mat i on

whi ch i s under neat the acCcess

of 5 the her¢itarechamically gtiffengd deallnlogic nfiberse erle@tredmhemsa!@ stiffened | r st
note 816 npy &fulgivcibenSadethe stiffened, twvistdd@uAed icelliffosty GBerd fwhidle cid st not e

816, ch as th ea 1 f ctivated
to reveal ¢ nebRury ok Bl etk celpseltbefs i crfRfing agont, SablEc o |
order to hi destifigred; twisted,ryrled eellglosgfibess mﬁ-ﬂ wethg hydrophilic fiber mageriabheseini vat ed
over the grabaraa@s%nbedmgmt@iieﬂﬁxtﬂlsrpiteﬁtotm&)b@ AQl), istedDeterdittp first

A e, it bl o 4" O
As shown i FPajentd,889,596 b%nhpggnn eval) tissued Decemban2t; 198% U.S. Pagnt 4cB89,58der t he
second (Bourbon et al), issued December 26, 1989; and U.S. Patent 4,898,647 (Moore et al),
issued February 6, 1990, all of which are incorporated by reference.
A preferred embodiment of the disposable absorbent article is a diaper. As
used herein, the term “diaper" refers to a garment generally womn by infants and
15 incontinent persons that is worn about the lower torso of the wearer. A preferred
diaper configuration for a diaper comprising an absorbent core is described generally
in U.S. Patent 3,860,003 (Buell), issued January 14, 1975, which is incorporated by
reference. Alternatively preferred configurations for disposable diapers herein are
also disclosed in U.S. Patent 4,808,178 (Aziz et al), issued February 28, 1989; U.S.
2 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, 1992, all of which are incorporated by reference.
Another preferred embodiment of the disposable absorbent article is a
. catamenial product. Preferred catamenial products comprise a formed-film,
2s  apertured topsheet as disclosed in U.S. Patent 4,285,343 (McNair), issued 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, all of which are incorporated by
reference. :
Preferred catamenial products can comprise wings, side flaps, and other
‘3 structures and elements, as described in co-pending, commonly-assigned U.S.
application serial No. 984,071, to Yasuko Morita, entitled "Absorbent Article Having
Elasticized Side Flaps”, Attomey Docket No. JA-09RM, filed November 30, 1992,
incorporated herein by reference.
It should be understood, however, that the present invention is also applicable
33 to other absorbent articles known commercially by other names, such as incontinent
briefs, adult incontinent products, training pants, diaper inserts, facial tissues, paper

towels, and the like. _—
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wi ndow 810. Thus, a portion ofthe fifth note 828 is obscured by the second

. W ndow 810. The fifth note 828 can be grabbed and dragged, as shown ,
by an arrow 830, to a | ocation on t he desktop 814 where the fifth
note 828 is I sible. (The fifth note 828 also can be
gr abbed. and %”Pé‘é%’é’é* fromits location2khere it is partiall yPo lggsmoéo 2by t he .
second w ndow 810 to locations on any of the first, second, and/or
third wi ndows 808, 810, and 812.) The Iayeri ng of notes is
affected by the layering of wi ndows. Thus, since the third w ndow
812 is |ayered over the second wi ndow 810, the third wi ndow 812 is al so
| ayer ed over any notes whi ch are attached to the second w ndow 810

and whi ch are underneath t he ARIGFICIAR BLOQPRRFBARATION shown in Figure 8,
the third window 81D prepireyier specific extifitialcblod tﬁﬁd in the test mefofs SRe present

Accordingly, ti'ﬂ@énn@ﬁ’,ri gi‘(()i‘g%ﬁchmgfn Q%?Z‘? %ﬁﬁgé@ é%geegu er s mghe

third n
Wien there &r e’&‘ﬁ\?éﬂgl atzes ﬁmultmg@ohaqxeau 5Q;807C fonabeutrds es
upon each hours, atmml of s%ahemﬂa@d o spB&d ¥ th'é%sd[lﬁfg SRABAS 2hé ¥esul‘?9%t he

recency of cr , t.es., That

topm)s%/ not e g@d&{) ura aF %F' al%?'@ﬁler?gfgés?@tel"?&dﬁ%f‘@tmh&w °°d as  \as
nmost recent |y e é*tffewﬁﬁtémlsgbtmdcdthehmdnmhgltbetesthmtlaﬁkect|on of a
note for creation, editing, or noving noves the note to the top

| ayer of the notes and pushes al | not es down.

A note is associated with its attacmﬁmgaﬁ so that the note becones
active 30 when i&s aCoatachAngle Measiweméntcones active. Myeover, if a

wi ndow in a plural |g,y s I not es
attached to that W n a&Brbent matgn gn@gg&s?&ai téé‘”raﬂgmeﬁm%%ﬁnt @?{&rﬁ; %f?ﬁft hat
wi ndow whi ch ﬁa f‘nﬁ%lg pm ont ahonzontal supparting:platsrand mnsgdmﬁe
attached to ar0ikghm? teeformneisheet consietirCéfotie cbnhﬁrekﬁ&d%bﬁdf@ent material,

becomes act V%\l;@lg.n ggt | &thé Blobd Gnto MR hirthEe V¥ Y2 eep e contant acgse Xe%ne& f t he

sel ected
PCT/ US95/ 0451 &Y the lood op and the surface of the sheet is measured s1multaneously by al9

_ not eis am){tg cantattuangle mgteﬂ(tyﬂaeam-ﬂdlgﬁﬁineﬂi fioth ?«bﬁa Mﬁiﬂ% d t(gd:t e](cj .
note noves to er o u | ayer no es’.i e
sel ected note |Jwﬁfe%"vgpeﬁ fho %‘Ef" 30t &F‘H ent i ¢ °°“ \éaﬂ“ﬁ #idardyy er ed

notes. (Al terﬂmwwndltloﬁmmaﬁ@aﬂﬁjte is bel ow the topm)st note of a
plurality ef |ayered nogg&lﬁctgmgghﬁ\&tm&sm@ gntn€ed not nove to the top
e

| ayer of notes.) noved to a wi ndow w t hout
affecting the exi sl’%ﬁﬁﬂt"aﬁ”é‘?rbfﬂt 'Pﬁ%ﬂ“s 15 t°taﬂy dipd, Wity 2rReuumR oveLAt ORGReR ng t he
active/ i nact i 4-49thouss, thie sphcific surfade area limeasared \Bingahe Brunaver-Edrh@rRileve, t he

\tAVIS ngﬁ\évmm%ycgqéi% k?zk 3 Innaghaa% ; ’gfﬁghi‘:tblﬁfb%%ﬁ,eki s%%i‘gﬁg&m 3g8s o
and of an absorbent matenal sample at liquid mtrogen
2 temperature.. The absorbed Krypton is then desorbed by raising the temperature of
the sample thermal desorption) and detected by a thermal conductivity detector
(TCD) whose output is connected to an integrating recorder. The peak area of the
desorbed Krypton is thus known. The specific equipment used for these
measurements is Belsorp 36 obtained from Nippon Bel KX. 0.5-1.5 Grams + 0.005
%  grams of absorbent material sample is weighed into the sample cell of the apparatus.
The cell containing the sample is then placed into the gas flow of the instrument. The
samples are outgassed with a 30 m/min Helium flow to remove any gases other than
Helium from the sample, typically a minimum of 4 hours. After outgassing, the gas
flow is changed to a specific Krypton-Helium gas mixture.  The sample cell is
s immersed in liquid Nitrogen and allowed to reach equilibrium. _An absorption curve is
generated. The absorbed Krypton is then desorbed by removing the liquid Nitrogen
and immersing the vial in warm tap water. The absorbed Krypton generates a
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i nactive wi ndows appearing, for exanple, on the view ng screen of a nonitor
~of the display 10 terminals 304 of the data processing system 300. A
first docunent 902 and a second docunment 904 appear in corresponding’
active and i wi ndows 906 and 908 on a deskt o, Ghikos
exanpl e, thgﬂg%%lve and inactive w ndegs 906 and 908 appear as ?Hﬁﬁh
result of the execution of one or nore application prograns, and the
desktop 910 appears as the result of execution of an operating
system As depicted in Figure 9, active wi ndows are 15 di spl ayed as

active. As on | e sadl sych as the shading of a title
bar on PRI bt FHER pfok b0 cH snigiharwiinse aten s oRtainglt GomiBET

vvindowor andtkéls active. Aflrst note 914, which is
010 mt 5 iy 0r) beg 2oc BUll delsbymalkirdinB | Y 1 ACHSE L0006 then to the

910 at a first |ocgt to.t
i nactive %&vﬁ%@” FFH ’M‘Fﬂ‘;ﬂl Isytotslly: ried withes vhewikm operd@0SQA€ far second
| ocation. 20 24 hours the $rapie & packed in 8 10l gridasted OyliaBerd Tuiring tm_a ;ﬁéﬁ tﬁé"e note

becomes acti V"grddfuaﬂea cfirkder i kﬁat @t "the/ k&i@%y#ﬂ%ﬁné ﬁgpc%r ‘TR S i} ﬁgé;ﬂve i

it was previously . active. anote1s a Gve
wi ndow, the néREkefSUBRES ‘F‘?Fél‘!‘[efl\?'@d the bulk deasityyis ebiaingd by dividing/the measuredrai ns
inactive if i Bampie“prght/bpthelsgmpleaclhmvelo mhus, when the first note 914 is

attached to the ac ?Ilwg e first note 914 becones
active, and when the f| rs?o nmtcg‘rg% |sgg%°3£hed to 25 the inactive w ndow
908, the flrst not 8-2§1Grams o6 absorhentimatedial is placed intrea Perisdisinandes @il 4F the

whi ch i s i nacitifieiabblobl és amisd ey ﬁieV‘de&%Ylt%endls TREWEAGRSS stifed &ﬁhdaeSkt op-
910, the firs econd

Seco
note 916 is o%?%a?l y tﬁ'ﬁctﬁ? Sgntﬁ‘ga"éntfgﬁ aFi"ﬂ?e:‘,‘t matesiah withithe aptificiah hloefly e
wi ndow 908. V\Wéhtmgegtwdrfqr thetdisappearance nbthediquid it hecordedi a¢ @he\hRgINGO06, t he
second 30 ngiine. 916 beconessactive. A third note 918, which is |nact|ve
and which is originally attached to a third | ocation of the desktop
910, is noVed to a fourth location on the deskt op 910 where the
third note 918 remains i nact PRECURSOR PARTICLE EXAMBIEPWN in Fi gure 10,

notes may, or may RﬂtaguéUﬁyﬁm%ﬁx@r &oﬂﬁioﬁ% é’é#rgfcoc-gir% ?fg@ gams HEPW%I ay

appeari ng, for ex g
termnal s agnyligjacid having a 75 mol% portion thereof neutralized with caustic

ggl‘ / (L)JfSQtSIh 043 i&)da, 0. 037 grams of Nl\f—gl lene-bls-a\j:mty#]aémc\;\i fs% 60 gramsaof water T(iles Kt op
To0a. As % adbeBi FSRER0 sy R i e R e sequentiyor t i on
1006, whi ch nByreedm mttf@gen gas to rdwsrﬂbqu'emﬂﬂiﬁg eatrapped air droml theoretétion 1010,
e SOR e Tk B B s Pl { A T
The first por P%FM é‘ m W?ﬁ%@%ﬁ gams ef WRtgeld not e
added thereto as a polymerization initiator. Polymerization begins about 15 minutes
2 after the addition of the polymerization initiator. =~ With the progress of the
* polymerizatioh, the aqueous monomer solution gives rise to a soft water-containing
gel. The inner temperature of the reaction system is kept at 80 - 90°C for hours to
further complete the polymerization. A swollen gel polymer is formed. This swollen
gel polymer is itself used in later Examples.
» The resuitant swollen gel polymer thus obtained is spread on a standard #50
size metal gauge and dried with a hot air at 150°C. The dried particles are
pulverized with a hammer type crusher and sifted with a standard #20 sieve (850
microns) to obtain particles that pass through the standard #20 sieve. As a result,
dry white precursor particles of absorbent polymer are obtained.

<3
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EXAMPLE 1
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sections and one or nore noving note sections. Accordingly, if a noteis

attached to one of . these fixed note sections, this note does not .
" nove as the docunent 1008 within the first portion 1006 is scrolled;

however, % gﬁ%g is attached to one of these noving not epgpgkisping:

this note d8'§ e wth the docunent301008 within the first portion 1006 as

t he docunent 1008 is scrolled. : Simlarly, although

the contents of the second portion 1010 generally are nonscrol | abl e,

the second portion 1010 of the w ndow 1002 nmay have one or nore fixed

note sections and re vin not sect a note
is attached to R@&uﬁ’&n 'ggfep?%g%n “9%8 5‘?8‘5 Iiygtﬁgenetq(ﬂ){ °§9¢{’qu%°“ Hes not -
move as the dwelshtemo)aéésgrm refKymieae Pl (3004 SQSIIpmtm)or#nd_GCﬁ@Ol grame of| | ed;

however, if adxﬁlﬂtea waterat Tﬂ&b@?etﬁ Werie ycol 1st2hﬂ§§htrﬂil&h A8k ﬂ@tI@mcne Plus iS$ECt i Ons,
this note doeg . ar??ortfb% Ymc ment 08 wit ortlon 1006 is

scrol | ed. weight gB"“ﬁ"’é”lﬂ?&&ﬁ?t‘g&be fpseroent, palXmeL o gk a
note i s att acHeeisalusion is apnhdd m)ﬂQO grams of presusnsor pattickés rhide mvacmbodm\ctd)ﬁ'ﬁh t he

|n]9t tGh\eVI %Vrg\éﬁe%eéumr ‘I’Qﬂfcﬁ”ﬁ:&rﬂﬁlé h"fhet ﬁ}‘é‘cd%d? Harickdddavéh ?tagxgle size su%ﬁr ol | ed

IS S€
even though a tha {il}e preﬁggsgr P%'Uaﬁ PASH '?&Wﬁ’gzorﬁﬁ"é (§§)c'tnf°6?{‘51)¥“dt He wi ndow
1002, the not eetamed| onrrostandand#HO sidve (150 nucrom))nt’lﬁlettmcm{'e ishhbmugiﬂiouﬁwaZ are

scr O| led if t{R{L B QfnY 'sﬁlﬁulﬁhﬂﬁleaﬂqftﬂéﬁeaﬂ# g ﬂﬂ:@ gi%vc%ntaﬁed mthqmé

sel ect ed. ctions O F| gure
10 wher ei i* a alytion. Jeen %&agtmg  with the splytion eaab@?rggttégp[yglegms to; -?eHPY ached
to the docuneslisorbiig@hevivater included hnithssolyrion! IMiRing @&fipepdturedHabout ECWThelow

second - C"Resllhe” shBih, ARG AL (6P Bttt Bied Byl hfIERe b
havi ng a grabamn(emlablp@om TOKYQRIKAKEGAL 60, HIDipTokyont Tlsoswalierhi n t he |

first porti onabk8fdentq dﬁmwmﬂe&u&@%m s which aré thén l&@e‘d%s?reeierthe
preferred enbodi rT§nt of

of ‘a predéter ﬁpgggtngégqgfs"gﬁt%‘?f%%ﬁa &3: ﬁ'ge EP%‘B aﬁwgﬁ g&‘Fraig)s/ gart

visible por t i then placed in3be freekecdrying apparatas andnthe wyaterhie remrvied by rsablimation

visi bl e.  ThuSyndesa bRtimeE &ﬁwﬁi’orﬁr eﬂiejdgléa@orﬂehﬁnatenal iy pul\ténrz&f wiipte 1012
overlies a par{ of the docurre F&O‘g t¥1\/m ch | s % rt| on 1006
of the wi ndow? “tyﬂ%c%‘ﬁlﬁlaﬁ P& it 3 oss‘e\YF§ '@"’mé‘ﬁhma WBng as
t he grab areapdrfidés that pass thrmfghtthattddmrdcﬂzocsieee 103G restdt; diyeshite pagticlesof t he
~ docunent 084 st% [ | rti b w ndow

1002, t he]!gnt | \ré’gu ?I rst lj& %E@ﬁl% \‘/’lﬁéllnEﬁQ THe con% wégp@f&i oh'ife
PCT/ US95/ 045 1¥gsultant absorbent matenal is less than about 10 degree. The absorbency time of the 51
A note which tesultaint alssoftént Marrislty lablit E0seCorRisCt | Die specific \sirficbe wreunofothe Wi t h
the resultant absorbent material is about 1200 cm2/g. The bulk density of the resultant

absorbent material is about 0.1 gram/cc.

sy EXAMPLE 2

. An aqueous solution is prepared consisting of 2 grams of polyethylene glycol
(molecular weight 600), 3.3 grams of Kymene (30% resin active), and 1,200 grams of
distilled water. The polyethylene glycol is 2 weight parts and the Kymene Plus is 1
%  weight part for 100 weight parts of the absorbent polymer. The solution is sprayed

| onto the swollen gel polymer made before drying in accordance with the Precursor
Particle Example and mixed together. A sprayer (type: 24-182-04; available from

Iuchi Seieido Co., Ltd., of Osaka, Japan) is used. The resulting mixture is then freeze

dried using the freezing drying apparatus. The mixture of absorbent polymer is

s  introduced into stainless trays which afe then placed in a freezer at an effective
cooling temperature of about -20°C. The frozen absorbent polymer is then placed in
the freeze drying apparatus and the water is removed by sublimation under 2 vacuum
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scrol |l able contents of the widow, and a note which is attached to a fi xed

_ hote section of a wi ndow does not nove with the scroll able contents
of the wi ndow. Thus, as shown by the wi ndow 1002 at the end of an
arrow 1024, gj he first note 1012 is attached to a novi ote
section of t gq)g;i;%ss? porti on 1006 of tkhe w ndow 1002, the flr}?:g %"F ‘51012
noves up with t he docunent 1008 as the docurrent 1008 within the
first portion 1006 of the w ndow 1002 is scrolled up. The second

note 1016, which is attached to a fixed note section of the second

i thin the 112 soout WOSHME | g s By BRI R R enssd ot aammes omsp

. Within the fi

And, since t he"‘t‘-‘ﬁhﬁ"&"ﬁ’rét‘@d 1’0@03 standard #20 sibve (850 tmirrens) itx ebkainogartidecthiton of
the first port pss tHo0gh me stahearwmd@wvéo% a}&ﬁut&H{ \G%:ggﬁﬁ i’eg%?ﬂw does

not nove up w s the docune 95 st
portion P E’%@&%ﬁt ﬂﬁf%gfa é%"i 02 cqnfast aggle g blood on the resultant
Mor eover, si ncébsarbeptamatenisl islpss thanaboutr Wedepfer4 Tie dbb&béﬂc? $itne PR réfiltgntnowW

" overlies a absorbieat’ ﬁlat@lfialtlf'?odai’qy @E&hd&oo%w’f.%h&ﬁﬁ %ﬁf‘%% srea P{. ﬁ&r&suiterf

portion 1006 of e W rtiro

conmensur at e msﬂ‘ti}eﬂta‘ ﬁ &o “‘l@ %pe bulisslepsity af the resultanyahgembbites t he
first note 101matgrial iswhovh0.il gramyct.onger W|th| n the first portion 1006 of the
wi ndow 1002, is al so not visible. Finally, as shown by the
wi ndow 1002 at the end of an arrow 1026 art of the first note

1012 is visfble since the docunent 105@% B the first portion 1006 of
the 20 w ndow 100&n ruqaedmsewlmmnoislpépated Sohdisting cont hygﬁaﬁgiomg,@e,eg&wghe

docunent 1008 R t Loff] S thin th
portion 1006 o#mﬁ# W, nd tc}v‘vE]ﬁ(?ﬂd lpgo ver, ‘fﬁ%ﬁ'&"lt“ﬁ Twe
1016, which i sWat3 welgbtiparts forl0Qaveight parts of the ahsosbent pelymacofrue pdtmom 1010

f h h
of . port.tgﬁ spirayddwnid) Q00 ge@RS of e W ﬁﬁcxwﬁ.ad %gﬁ&&a&@f {hE' n the

wi,ndow.
" second note 10%!289’50Q'S¥ar$1(fle \ﬁxgﬁngﬁeandmed §?5? r*t hi‘iz@rewmr rPémﬁbF éb&Q!ho
-~ which is attacWegr fromthe¢ Boaenbmmdebmmm swellof 'I’lilheeshlth\gtquonért mixturé @thepf the

wi ndow 1002, d@&ieﬂﬂédﬂmig%é‘ﬁ gl ortion
1006 of the sy i 0 mﬁo‘i | s?as?%?%fqﬁ%%uyp, St db s hhikbe 09011
i's still visipjgoduce into 'stainless trayg,w ﬂbaﬁ’t then H‘?&H@Im&s esmesnet &y effertiver ndow
1002 at the ergbobifig semperatare dﬁ)ﬂﬂmt -20°C forsdboae St lgurs. i I Tthe rfedzeén Jaeao?bdns

attached tg, a I;g]w, th
wi ndow 100% the féi?gs meﬂg nnvesgglgwhf’%émggﬁ %’%%umn?ﬂ@%g"ﬁr $in the
first portion remo ved mB‘F°"c!‘F§’°WPrYG‘6W"!L9ﬁ§P°P§°@érETI edthgoinied abgorkeptr | t he

second not e 10fderialfis phlveﬁzed wnth a hainiee d‘nﬁkhar hidX Sifled' Oitf asélﬁﬁdaﬁ{‘#@(f the
docunent 1008 5 ke Hictol) 8 beil s o053 Hopueh e P B, °h '
scrol | ed down %Fff§u isr@YtWhlieoPﬁﬁ'éﬁl@ qm-e,pomsmsmbexatmamm obtainéd. xeTherot e
section of 2 hecohtats kngle of blood on the resultant absorbent material. is less than about 10
degree. The:absorbency time of the resultant absorbent material is about 11 seconds.
The specific surface area of the resultant absorbent material is about 1500 cm?/g.
The bulk density of the resultant absorbent material is about 0.1 gram/cc.
» : EXAMPLE 4
1,500 Grams of distilled water is applied to 100 grams of precursor particles
made in accordance with the Precursor Particle Example. The precursor particles
have a particle size such that the precursor particles pass through a standard #20
sieve (850 microns) and are retained on a standard #100 sieve (150 microns). The
35 mixture is thoroughly mixed with a stirring spatula until all of the precursor particles
are contacted with the above solution. Upon contacting with the solution, the
absorbent polymer starts to swell by absorbixig the water included in the solution.
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portion 1006 of the w ndow 1002, does not nove down as the docunment 1008
within the wo9512235’;' rst portion 1006 of the w ndow 1002 i s pg¢fgésiaek2down.
Mor eover, since the grab area 1014 of 32he first note 1012 still overlies a -
part of the docunent 1008 which is within the first portion 1006 of
t he wi ndow 1002, all of the first 5 note 1012 is visible.

Finally, as shown by the w ndow 1002 at the end of an arrow 1030, no part

first porti on MR shBlfutoRanok £0c | uf ryBRg ol eaBEminobmeninin
sufficiently tiregee ddadousing & & eemcﬂ;mmpm (avazlable ﬁ:nml@ G@JKHKIKAI st

note 1012 is vgOhLTD. h(folEYd)St merswoneh a&a&eﬁf pdl emsnﬂ@auué&%m sthfhless
However, smcetﬁemh #l 110% w&e §a#geac em% fixed te section
of the second Ways Which arcynen plagesip a fteezer at 41 efiestive; ng[fgyggraﬂgf Ut Yown as
t he docunent 2908 fWI Mhh5 tpers. The ﬁ‘otenrwsorbmt tpolymed BOBeroplaceddn tiienfteae 1002
is scrol |l ed dijing @bparithis BAE stRfanfsly Wl fe Sertdvel! | ; and
since the thi rd not efill?ﬁ 0 %h S att (j&le5 hllk erﬁ& ehb SUbhmatlsoécut%%dgjn of the
first 509 ?\m' pd t&@é"s“c BP %\Pé“'%\ﬁhs"&ge"f he
docunent 1008 materialnretdbenme% first portion 1006 of the wi ndow 1002 is :

scroll ed down, all 19b dra@s BﬂhE Qn@@%&o&@ﬁﬂoﬂb@rg?olﬂer are placed‘iﬂ £ Blef g flask.

A note, which has, heen scrol VI ew

ed
oyt e AR ity BERRRER CoRMHIOR! 9 GO b PEIYEYIERs SDPUATAERIAT 1t o
the wi ndow, prveeigiie&00), Hagram of polyallylimine and Swgramrdf muthdnbe. Thesolstionds of t he

ot € pocappear Sok il inth HioHek" "he Fhhire i HofougfyTned WS #ﬁﬁf tula

As shown in Fi € Size of

a notem@hﬂl @fthm@orh;yt wmgmmw vaﬂnéemvg solition | Aftept o

th{ldO\r/]v dAts a \tfwdﬁwantt amcludedntxﬂﬁ&eamdm ﬁﬂﬁn@ﬁt&aﬁ&rﬂﬁ&hg& levdpaflérs t

attached to i a site on ra e note

cannot be éfet ERPQ“%'FIW ﬁ’ﬁf%‘?‘f‘&&é’mm’ Mﬁ“ﬁ“ﬁpﬁé tl-gtfndow,

due to resizi r@edfabsdtbemmd is pulverized with a hammeg typh srushérrangisified ovithia a

first note 110fandgrd 9#2‘03&@%‘{850 ﬁﬂsﬁ ) o@ﬁﬁtﬁmes]tﬂﬁémss throughthé E&hﬁhaé‘df' rst
1 aﬁﬂ&esm%

wi ndow 1106. T first note her el n. shown at

a
the end of an r%welll‘éat‘?ﬂ' WSW'S‘% eh%@°‘§e%h§°ﬁb§%tl‘2§8"%f’%5| ng,
for exanpl e, obtained. SThedoritact\angle @fiblood vinzhe gorouie alisoibgntermaterial islesscthan t  of

L1572 P s MOMPAR e o Rl gl B 1

1104 i s renbv € Vi sl 1106
The first not cofthe pesuliant ahsqrhent mageriabis abgut 1RO0; gm4dlg. dgbﬂhﬂgtdeﬂ'fl@f‘?‘%rral ns
attached resulﬁaﬂtdbb&b&ﬂmt&MBWMImJ n the first docunent 1104
even as the first wi ndow 1106 is resi zed. However.,, as shown in

Figure 11, since the first window 1106 is nuch snaller af t er
resizing, the first note 1 102, which retains its same size, overlaps the
bottom edggs of the _
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“boundary of the first w ndow 1106. Al so, because at |east a portion of the
grab area 1108 of the first note 1102 renuains vvithinthefiq/r%t
wi ndow 1106, ¥AE3Wire first note 1102 is visi bl e. 1HCYERIPI6%;

w ndow 1106 were resized so that the grab area 1108 is no | onger
visible, only that part of the first note 1102 which overlies the part of
the first docunent 5 1104 which remains within thefirrst—wndow 1106

is visible. A second note33112 is attag : :
docunent 1114 within a second w ndow 1116. Asclmﬂ“:m“immmgml of
an arrow | 118, Wha isdaiaedisnote 1112, but not the secon c L mWsndow

1116, has been resized. In accordance with the preferred enbodi nent of the
present invention, the second note 1112 cannot be resized so that it is no
| onger attached-to A0 POreyse aksopisat wimatesial 1 1heging Thedifigs tsHEac¢econd not e
1112 i s resi zecthafaOteriticaghh@ctefized!th tHabis comprisess | ght | ower corner. there is

alimt placed on t%%9’3‘%‘@'%‘%3’{1434’%%@%3é,)a‘ﬁ'gﬁyem t he second not e

1112 from bei ng resized’ n W 1116, e.g. so that a

ri ght - hand edge wherein th contachangleebblgohena surface efssaist gxsem:@td fr om bei ng
nmoved across a rhitérid) &febre d degréd to24Mdegree. a boundary of the second w ndow
1116.- 15 As shown by a display 1200 in Figure 12, notes may be
noved between deskt ops since, with current conputer technol ogy,

mul tiple deskt obs néﬁ\emrQMSor&mmm‘al of Claim Hichasacigrizdd dmthahét or nore
moni tors of t hey,dRdraoRipASQR%ShydtophiiR (cBMpStiY badded RPWAY WhkeFirdoiuble, 12,

t he di splay 1200 .i ncl d@s a first ﬁe K ogh.1202, a seco %ﬂgs%%g 1204, and
a third VRTINS GRS, il Byrabtibs, somprud g Ty be

i ncl uded wit hi rsetetred difroml ake 1g60p 2¢ébnsisting rof s popesitivieecherge c supptyingof a fi r st
operating syst X 2 i ed within the
di splay 1200 iﬁéyf“é’g’ggdﬁéggggg%xecu |‘(t)br?i'§gég eugg’ﬁpde%gglaaté%%sstem and

the third desktop 1206 may be included within the display 1200 in response

to execution of3, The pardusiabsbrsent matetiblg of Chain® chathdrerized in thed sgid t he first,
second, and thi rg. desE%_o

1202 1204 . . incl uded
within the di sptEfVT5tye Juprbany carfipqupd é§<8@8!%‘%[11’%‘?&%‘3'2&”&%7‘@8'2 * operating
system or in rrespiyesbarged groups,isaid polytationpreferably heing sglectrd foprethgt i ng
systens. oup_con?istﬁ:‘g bR i1} HoRfnery hﬂﬂg@rﬁrﬁﬂﬂrﬂ-?ﬁﬁne E'grrﬂ.gﬁ;e (3210 may be

d bet t f d ! d t 12 204 I
he oper at | ng SGRYESF Jpving feoumday wTian, reai (Dpoymers day g @ 77, °70 &7

and second deskamips groRpS, andi (#) pRlymers haviag quasemprlyianyine gipups. t he not e
program 318. As indicated by an arrow 1212, the note 1210 nmay al so be noved

bet ween 30 the first and third desktops_.1202 d 1206,as,|long, as the
operating systef(s), W'M?'gﬁﬁ m"‘"‘P°f%]%’%g€¥°‘?g¥ﬁﬁi_f'§mf"n“g‘ne first and
third desktops golgetherrisiseleted from /tive groop opuisisting ofa polyethylene glycol, mot e program

gégkt ‘(I)'Bg 2(2352 3@%‘%%&?%@%%@%&@%&%@%%2' re>c<lecuti on of

which results

S. The porous absorbent material of any of Claims 1 to 4 characterized
in that said porous absorbent material has a bulk density of from 0.01 g/cc
to 0.4 g/cc, preferably from 0.03 g/cc to 0.35 g/cc, most preferably from
0.06 g/cc to 0.3 g/cc.

6. The porous absorbent material of any of Claims 1 to 5 characterized
in that said porous absorbent material has a specific surface area of at least
400 cm2/g, preferably at least 600 cm2/g, most preferably at least 1000
cm?/g.
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in the second and third desktops 1204ij"ﬂmgm”m corrpl iant with the
note prograwgespaasy 318. (The third d 3”“43 a lcipisesidaankdr op
I nstead of a desktop.) - As ‘shédwn"inSFigure 13, a di spl ay
1300 includes a note dispenser 1302 located at a first location

wi thin the display 1300. As shown by :gg arrow 1304, the note dispenser 1302
5 may be repositioned to a second |otation wi.thin the display 1300. For

exanple, the npte The orou@Iaﬁga%eaﬁﬁ]aéﬁa%fwoft@mh@n%Istdharraetdniad posi tioning
a cursor over a g‘rab |spe?r}§ 02, by
c

er.
activating t hePcHhpk s VeHWé‘gbt?qﬁg“f‘ﬁé s‘ﬁﬂlagled}’@iﬁ'@ﬂs ishfﬂfe mits
first locati onpdlvzld:ctrelymecsaldobrbsskmied @ojyelrouboling prefewblyvieingsglected cursor to
attach the not S S o 10
Activating t heﬁ%'ﬂrtshgr gqu P&ﬂgﬁﬁcﬁggr&??q E@ed %S%%l%gb%drlgg 1a306 causes an
outline crggsliphsd H?Bf@%ﬁf:@le?éen%"gf“"ié(f?sﬁ ?‘E?JBB ?ng?fetpﬂgsﬂ‘f'Epl ay 1300
while the not €a d:rdsplmksdarpolyfﬁ&ﬁ\alcs'late potassiloej agcrdsstinjpddstarsh t graftesecond '
| ocati on. ﬁaﬁ#l rst groE kﬁﬁk&y&ﬁ@ﬁ grifitd gifrietkHcARRESE Erodshlided S

rem)vedfromt at1 o ears at th cond | o |oh
Al ternatively, PQ‘ﬁ@“YéLﬂJ%"S‘P graﬁe P‘ﬂwnﬁg 'aEt‘f'V%ﬂ"élifsang cacl‘?‘\%a]i Qted (such as
by clicking a grafied) palymethddngdateote crosspinkete carbbXymettyd 02¢llulosel tahen

reactivated ang [RHGACHLIRSE urited BEIyaGARRY ndCRId0RNna (HILBE: 3! ternali ve

is to access a ar: Penser op m’an’ opti ons area t he note di spenser
1302 and to segrefed methacryla®. new- coor di nate option in order.to desi gnate new
coordi nates for the note di spenser 1302. As shovvn in Figure

8, a desktop ngpte, his, | r nder,. 0 may be
moved to a regfon V\KQIB soppent ﬁrg¥l§ cgg‘py i'g: Jal/?@wﬁtﬁg%&?ggé gl ng ) the pr esent
20 inventiona liqmdemp@mans datksheot;s and H{e)c an cabsgrbenti eare opositionest e may be

made visi bl e by bvgé{e?a‘ih topsheet 41! tdaiag uauishééiOSﬁxdtmm\elitl car@re in layers
above the sel ected not 8 h, obscure

t f
t he note. Characterized in 'hF‘l ’b &?‘BP"!LS&S At least, P?%P‘E’Q“%?Pé“%’étﬂ%?’iﬁ gf sglr a|y02480

whi ch may appeaty ¢fiClaimsilawi7ng screen of a nonitor of the display
term nals 304 during execution by the data processing 25 system 300 of

the operating system 314, the application prograns. 316, and the note
program 318. F8ur i &berabsopbentprzigle |of (Claim %FE‘ %ﬂﬁm@?%&'ﬁﬁé‘“‘gpgﬂf’%y 1400. From
top to absttieat matenial fnodald abisorbentséurevhas & basie watighp bfifrom46d i ncl ude a
first w ndow 1 n ,lo@nd a desktop
1408. The fi rslgp'vm de%ﬁlggﬂg ofgaxd Romu%%g&‘é/mgﬁgénalap@@ {Z er, the
second wi ndow gA0%to K00 g/m# of ssidepareus abserbent matrtial, mpétpre ly top 1408 is

30 in a bottq g?ﬂtotiwﬂnzas’ﬁidp@&ﬁaw&bmhateh&% is attached to the
third | ayer. Thes t are nerely exanpl es of the items which may

be included in the display 1400. O her itens,
- 10. A method for making a porous absorbent material having modified

surface characteristics, characterized in that it comprises the steps of:

(a) applying a first surface modification compound onto a
portion of a surface of a water-insoluble, water-swellable polymer, said first
surface modification compound having a function for modifying surface
characteristics of said water-insoluble, water-swellable polymer;

(b)  swelling said water-insoluble, water-swellable polymer by

absorbing water; and

(c) removing a portion of water while maintaining said water-
insoluble, water-swellable polymer in substantially the swollen state;
thereby forming a porous structure in said absorbent material.
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such as.icons, tool bars, directories, docunents, and the |ike, may be

di spl ayed i nstead of, and/ or—hnaadm—u—on_Lo,__tm four itens
specifically shown-.in Figure

PCT/ US95/ 0451 u u ,“m s/Aa62
If the note 1 0%95{252 sel ected as shown“ﬁI " ‘ m 0'in F."Sﬁfug’i‘ff t hose

i tens, which are in |ayers above the note £408 and which woul d have
ot herwi se obscured at |east a ‘portion of the note 1406, are cut out
in order to expose the otherw se obscuredsportion of t he sel ected

note 1406.. That1l.s, The nethod!ofaOlint QQO¢HIrasleRiedVin D 3aidndepl 8P4cyar e cut out
in 5 or der ‘t_qnsperiggst%g tha&. portion of the note 1406 which woul d have
been ot herw se 6D the first and second w ndows 1402 and
1404. Accordingly, usdh gingi 6¥d ofswpllge rwater-ipspbple, water-swellpblef j r st and -
second w ndows g&g}ﬂeramj 1404 are cut out because each of these itens (i.e.,
the first and second 4 14 a YEr S aboye the note
1406 and because gmﬁ"‘%ﬁﬁ ?ggm{‘e%gévate; %’é’“hé\}@ o%’ﬁ‘ér%"& obscured at
| east a porti onweﬂefﬂﬂﬂduﬂet avatercswellakle polymer otherehyyfotraing ethe cparaus f or

exanpl e, by posghicaite RisafabsdtBert afatdrial, such as a cursor, over the

note and either clicking a nouse button once or twice while the indicator
is over the note or pressing the enter or other key of -a keyboard.
Alternatively, or additionally, an option, an i ndex, a keyboard

combi nation, angjor Pﬁé“ﬁfetH&C&aiHySBFCﬁﬂﬁs b@ tHSﬂdcﬁa?ac%éizé‘&lin That'Gi €.
Mor eover, as Shﬁ’(‘j‘hﬁl n Fi

t ut, t bord
141275 5 ouRReh SOMBEES Mheckenrsl pRELE Frd; HEes MVEEN o permt
access to itenscidmpamndtdnto a portion roft £ sidfd2® ofhsaidh wategHidsolublec watese be
entirely, or atglaagie ng&l?&.&:a'th&ebf‘Bﬁﬁd{g%ﬁgﬁéﬁ& %ﬁ'ﬁfe modxﬁcaﬂ&?d herein,

nmeans vi sual access, e case of

Fi gure 120mpAyng Q?néa'iit!‘ﬁ‘ﬂ'@%@'bmﬁ“ﬁﬁé‘“‘f@l‘h‘elﬂ‘dﬂnﬂﬂﬁ@ ;ag mis the
desktop 1408. Theofidsurfaoemodifitdtion compounddﬁskﬁmmdrﬁﬁfimdwﬁﬂé sufaby t he

andior secona iSRG NGl iRoRCRBER ARREIRGREEY 10 o1 Snged i a

fiomother than the specific cut-out border shown herel n. For exanple, the

cut-out border 13, Th&ﬁ&hh@b@a@dtdﬁhemt&lmaﬁeﬁﬁﬂdlﬁmﬂmﬁ@ﬂ t hat
shown, and it may_.have g;g;ff.erent Si dglpoendent upon

or, .sh
The T ayer to whiiERE fodicanst cominpond Rbue afia polyARFLAR S ERRERe
Furthernore, al kaidfsecdnd moface Imodifidation>qoopound is thec otherfone erdsaédTbOdl ment of
the 25 pr oet if desired, only part of the otherw se
obscured porti Ohﬂ%ﬁﬂ&ﬂﬁﬁs&k‘%ﬂﬁ&ﬁ%{\e 1406 need be exposed. Also, the
sel ection of the note 1406 does not, in the specific enbodi nent
descri bed herein, affect the layering of the itenms in |ayers above the note
1406. Thus, as shown in Figure 14, the w ndow 1402 renai ns | ayered
over the second w ndow 1404, and the second wi ndow 1404 remains in a
| ayer above the note 1406, even though the

il \\\ iy



300 note 1406 is fully exposed. Accordingly, the order of the |ayering of

the | ayered itens 1402, 1404, 1406, and 1408 is visually preserved.
* The order of layering nay al so be physically preserved in the nenory
of the data processing system 300. Figure 15 illustrates

anot her possylgoRaehsspl ay 1500 which may appear on a Vi ew NgeCT/USISOIOBTI een
of a nonitor of the display termnals 304 during execution by the data

processi ng WO 95/ 30951

PCT/ US95/ 04518 174 . 26

system 300 of the operating. system 314, the application prograns 316, and
the note program 318. Five itens in two |ayers are shown inthe

di splay 1500. Fromtop to bottom these five itens include a first
note 1502, a w ndow 1504, a second note 1506, a third note 1508, and
a desktop 1510. The w ndow 1504 is in atop-nost first |ayer, the desktop
1510 5 Is in a bottomnost second |ayer, the first note 1502 is.
attached to the first layer, and the second and third notes 1506 and
1508 are attached to the second | ayer. Again, these itens are nerely

exanpl es of the itens which night be included in the display 1500.

I f thesecondnote 1506i s sel ect edas shownbyadi splay 1512 i nFigure 15, the
items, which are in |ayers above the second note 1506 and whi ch woul d have
othermnse 10 obscured the second ot e 1506 are cut out to expose the

. otherw se obscured it Aeamdecas di Ngl y, upon
sel ection of the s@ ind t he

w ndow 1504 are cug wi ndow 1504
are in ala first note
1502 and the w ndo it | east a
portion of that se thown i n
Figure 15, a cut-o B ound t he
second note 1506. 6 of the
third not e = by the
~first note 1502 an -

1514al soexposesapo

ot under the

third note 1508 ang 20 t he
first note 1502 an ut - out
border 1514 perm t I tens
whi ch are below te and t he

w ndow 1504. b14 reveal s
the portion 1516 o 15' 18 ofthe
desktop 1510. 25 sel ection

of t he second note

Fig. 1

-
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the layering of the itens. Thus, the first note 1502 and the w ndow 1504
_remain in a layer above second note 1506. Accordingly, the order of

the |l ayering of the itens 1502, 1504, - 1506, 1508, and 1510 is
visual Iy preserved. The order of |ayering may also be physically

preserved i gddig,apnory of the data processing system 300.ncq3osm1062
Figure 16 illustrates another possible display 1600 which may appear on a

Vi ewi ng " screen of a nonitor of the display term nals 304 during
execution by the data processing /Y stem 300 of the operating system
314, the application prograns 316, and the note program 318. Four

itens in tw |layers are shown in the display 1600. Fromtop to, bottom
these four itens include a wi ndow 1602, a first note 1604, a second note
1606, and a WO 95/ 30951 '

PCT/ US95/ 04518 _ 27
desktop 1608. The mAndom/1602 Is in a topnost first |layer, the desktop 1608
isin a bott om nost second | ayer, and the first and second notes
1604 and 1606 are attached to the second | ayer. As
shown by a display 1610 in Figure 16, the first note 1604 nmay be noved from
5 its original location on the desktop 1608 to a new | ocation on the
desktop 1608 where it is still on the second | ayer but where it is
now | ayered over the second note 1606. As a result of the nove, and
If te first note Lo e itens which are in |ayers

red at | east
(8 t he desktop
@ ed portion of

above the first ni
a portion of the @
1608, are cut out §&
the first note 16

! w ndow
. 1602 is cut out s¥ B the first
note 1604 _ fse obscured at
| east a portion o nd, ifthe
first note 1604 i ich are in
| ayers above the § portion of
the 15 first no n orderto
expose the obscur , 1 f the

first note 1604 i f ) :
| ocation in the d = : . and it is at
- least partially ¢ ‘ :
Mor eover, as sho
in 20 order to !
have ot herw se be
1612 al so exposey

so be provided
6 which woul d
ut out bor der

aluticay

Fig. 2
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deskt op 1608 which woul d have ot herwi se been obscured by the wi ndow 1602.
Thus, the cut-out border 1612 permts access through the cut-out
border. 1612 to it.ens bel ow t he wi ndow 1602. 25 Figure 17
il lustrates another possible display 1700 which nmay appear on a vi ew ng
screen of a nonitor of the'display term nals 304 durng exe ' t he
dat a pr ocessSYP§ 22357 system 300 of the operating sstem 3?%“”?%5}?%2 .

appl i cation prograns 316, and the note : progrant318. Five itens in
two | ayers are shown in the display 1:3§; Fronltop to bottom t hese
five itens include a window 1702, a first *note 1704, a second note 1706, a

third note 30 1708, andadesktop 1710. Thew ndow 1702 is in atop-nost
first layer, the desktop 1710 is in a bottom nost second | ayer, and
the first, second, and third notes 1704, 1706, and 1708 are attached
to the second layer. As shown in Figure 17, the first, second, and third
notes 1704, 1706, and 1708 are |layered with respect to one another on the

second | ayer contai ning the desktop 1710. WO 95/ 30951

PCT/ US95/ 04518 : 28

As shown by the display 1700 in Figure 17, the first note 1704 has been

sel ected so that the first note 1704 appears above any ot her notes
~with which it is layered (in this case, the second and third notes

1706 and 1708) and so that a cut-out border 1712 appears t her ar ound

to expose the first note 1704. Because of the selection ofthe first note
1704, 5 t hose : - ! . 5 ote 1704 and
whi ch woul d have o of the firt
note 1704, are cut obscured
portion of the fir s cut through
si nce only t note 1704
and since the w nd at |east a
portion ofthe firs ortion 1714
- of the second note a portion

- 1716 of the deskto r 1712.
As shown by a dlsp§ may be

sel ect ed. 706, the
second note 1706 r{ st note 1704
and the third note result 15
of selection of th n | ayers
above the second n i se obscured
at | east a portion by a

cut out border 1720 rtion of the

<
N
¥

Fig. 3
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second note 1706. Accordingly, the window 1702 is cut through since only

t he w ndow 1702 is in a |layer abovi the second note 1706 and since
t he wi ndow 1702 woul d have 20 ot herwi se obscured at east a portion of

t he second note 1706. Mor eover, as shown in Figure 17, a
cut-out bor¢gieshin® May al so be provided in order -t pcrreshsaiosn

portion 1722 of the first note 1704 and a portion 1724 of the third note
1708. Portions 1722 and 1724 woul d have ot herw se been obscured by the

wi ndow 1702, Accordingly, acces4 /4 pernitted to the portion 1722 of
the first note 1704 and to the portion 25 1724 of the third note 1708

t hrough the cut-out border 1720. The cut-out border 1720 al so

reveal s a portion 1726 of the desktop 1710 whi ch woul d have ot herw se been
obscured by t he wi ndow 1702. : Figure 18 illustrates
anot her possi bl e display 1800 whi ch may appear on a view ng screen
of a nonitor of the display term nals 304 during execution by the data
processing 30 system 300 of the operating system 314, the application
prograns 316, and the note program 318. Three itens in two | ayers
are shown in the display 1800. Fromtop to bottom these three
itens include a wi ndow 1802, a note 1804, and a desktop 1806. The

wi ndow 1802 is in a top-nost first |layer, the desktop 1806 is in a
bott om nost second | ayer, WO 95/ 30951

PCT/ US95/ 04518 29
and the note 1804 e itens are
nmer el y exanpl es t he di spl ay

1800. _ ' , the note
1804 is in a first@ Y ! been

sel ected so that t§& 5 1802 so as
to expose an ot he rdingly, as a
result of cutting 8 appears
around the note provided to
a portion-1810 of border 1808.
As shown by an ar bei ng noved.
The 10 note 18 n i ndi cat or
1814 over the not 814, and by
draggi ng the indi note 1804 is
to be attached. A 16 of

the note 1804 is di cator 1814
may be a C se, which may
be activated by de be
deactivated by rel

//
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As the note 1804 is being noved, the note 1804 and its cut-out HEPEE1808

remai n in their original positions, and only the.gutline 1816 of the
note 1804 noves with the i ndi cator 1814. Instead of the outline
1816, other forms of manifestations may be used to ,4@?t t the
note 1804 is in a noving state. Al so, although in t - athijment
20 of the present invention, the note 1804 and its} cut-out border {1§08
remain in their original positions while the |ndte19HAV 1% n |a
noving state, and al though novenent of the note 1804 - i s mani flegt ed
by the outline 1816, it is possible instead to nove fpofh tne note I OZ and
its cut-out border 1808 so that jitens bel ow t

reveal ed t hrough the noving cut -out border 1808 as the not e 1804 and
t he cut-out borde ERTTOM own by a
di splay 1818 in Fi PORBIYA ?§O¥t§e mv%ﬂgﬁmg{ODmS@@

conpl ete, the note ElcétAlﬂPM EHODSEQR MAKING FHESAMEop 1806
such that the cut- out border 1808 cuts_out t he wi ndow 1802 in order
to expose an ot herw se obscured portion of the note 1804 at its new
| ocation. The functlons descrlbed_abaue_aLe_exerufed by.-the
data processin BT : SRS he roteFEPbéﬁghﬂ@@BsﬁEEﬁSdlrﬁF

to the flow ch
t hat, al t hough
form the oper
per f onned é?t
95/ 30951

i s | B Descripiohepagedet: steopaged .2
i n {s@TEmn(sl fpmdcﬁata paged .55
- conne® Deawinb@) epbddd .fMaio beged . %
penc e hysthaet par phded 2 1o paged\\.

. ; -teT (K'Y 9
As shown in Figure 19, upon Start ~up, a brock 1966 ’D B QF RECEIPT,..E,L]\?‘, -

the data - processing system 300 initializes the dat a processing
system 300. As part of this initialization, a desktop is nmade to

. appear, for,exanple, on a view nRg BB G r of t he displ ay
.termnals ?:504 of the data rocesltsll ng S ﬁﬁw| ock 1902 initializes
the 5 note prog rg3qgt inyretion e F%Itpzlhiquﬂlt oraterials whiche upom gontactisg wi | |
be. descri bed liqmds Suchl 35 water or botl m@ﬁ&l%muﬁhwrs&bhz uids. More
System O spbrely d ?f*sﬁﬁstn“sﬁt Al B9 R bsomat Rishes FACGE, o
illustrated bymR M eharacteristics. Such parouscabsodentdmaterials have impsovedhe
chosen evens tabsbtpnphodﬁ?mﬁsbbs twith (gdids.Pr The Spresiat xﬂ&:ﬁdﬁtiﬁmé’&@mﬂ& not a

o1 007 am 318). et‘ﬁ‘“ﬁ‘“ﬁ%‘?pro aa%esr%m%é B b abioite bk, SRy

i ndi cated by anpkins e19 Wt&nt!k@cwlﬁ@ltc processesifor producing such a
result of pr ocmnanaﬁdtdhﬁomr&ude RfGRINgHSEmaterials.

2s : BACKGROUND OF THE INVENTION
Water-insoluble, water-swellable, hydrogel-forming absorbeat polymers are
capable of .'absotbing large quantities of liquids such as water, blood, body exudates
(e.g., urine, menstrual fluid), industrial fluids and household fluids and are further
~ capable of retaining such absorbed liquids under moderate pressures. The absorption
% _characteristics of such polymer materials make them especially useful for
incorporation into absorbent articles such as diapers, sanitary napkins, tampons, and

the like.

In general, conventional absorbent polymer materials have good or required
absorption characteristics to water and urine; however, there still remains poor
s distribution and dispersion with certain liquids. In particular, they have poor
absorption characteristics for certain liquids, specifically for blood or menstrual fluid.
.. More speclﬁenlly, upon contacting blood or menstrual fluid, absorbent polymer
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with one or nore of the application progranms 316, further processing of the

event by the note program 318 is required, 4 her
‘processes the event. The block 1912 is 15 shovaFP.nggI}I sn§ m‘# ail in

Fi_gure 35. I f the block 1906 deterije %F@J i%g eft to be
. processed is a note program event, a bl ock 10141 s {hat note

program event in a nmanner to be deszcri bed nore fullly in: cpnhection
with Figure 21. If the block 1910 determ nes that [further processing by the
not e program 318 is not required, or after Wtheblock-1912 fuwther
~processes the event processed 20 by the bl ock 1908, or after t he bl ock
1914 processes (r}t@th'e py ogram nt, .the program own in Figure 19
returns to (e 1 A0 jepo F°"PB°'bE’I“‘°Eﬁ‘|'B“‘f§r eipecially ‘M@“h@f& oed ent .
Figure 20 s labsarptidnadue sai theirgpopedisiwibotish dnd dispersivh@fblod802 of Figure 19. As

shown In_iSuel ";;So?ﬁ:str%:%x@‘ikd %@ssg:d bR bIdod ¥ ﬁxaﬂﬂf RifdES by C@'&gh as.the

te di 002
Cotces tho TERaBLpithbERd. 1 Bensra pbiie of fho Astirison 434 dBpersion eb e
appear ors ttmnbesidmdobyspmﬂhycmmmglebfbtbodbﬁtlt&ﬁ:fa@/oﬂabfditml s 304.
Noxt, a bl OelZid ek il SSmBY calak aBlef vérlt:oﬁaleag&g'gé\t pBOES matchige ned L0

t he deskt op), “which | OUS creat e program 318
and stored Wﬂ%@%ﬁ@gﬁﬂf@‘%fsﬂ@nﬁ degree to ‘about 99 rﬁ’F&“’PH{S W“Geéeiﬁegpl ay

menory, and wettabiditk vﬁﬂOﬁlaodusamot tbesebtdmecktwlp.rebgt ¢ poorbdisttibatidm yaad

by the nmoni tgépeRidn ot biiodRrdaut gé }Hﬁ: grocessing system 300
returns to the 3&) bl ock JL904 sh I N Fi gure
21 shows Yhow a ndt® PGPt Ie1BBONE s ﬂ’gggé{]”'&@ﬁ%ﬁ“ﬂ? isgdiscdpsediin Bhck

1914 of Fi guPatent %,190s563 {Bosley ot ﬂl)gumdzaebnmgbtzmcwsmﬁﬂetdmtthe wettabiliphet her a

cursor of it blo&f‘?s Flﬁﬁr%&f %gesmea uﬂ&ﬁeﬁmo%o&m@atg @ptrﬁeatgq%& moni t or

of the displ ﬁg@gr m pal s over 2102
det er m nes t s U§ing opolyeshess; o r Q‘%W“@Lﬁ?ﬁ@%‘“t%t@“ﬂ@s can be \\p
95/ 30951 effectively wetted with blood; however, the distribution and dispersion of the blood
PCT/ US95/,045; 31

a subrout ne %1 'S e%%“f‘gm‘ﬁ?é’“%féf““‘“’%é‘e?s‘ﬂﬁmﬁste b%elort{tlbe}rder to
change the high resistagge ta-lqud Q?Wf"ﬂ@"b@Fi'Q epmaternls due talaek ofieapillserout i ne

Al is shown liquiditgansgor Zhannels, and mﬁmt%p%ﬁ@&uwmt@ﬂknﬁolyﬁ@{ her a

25 by et or IeHED S erdiSthe h&@@ﬁa@g@g&@% blogd i feg AR hElopy 8, SU°"
changed cur s8ere Eemajas a geer 4k drproe fierther S distribution and, dispersion of tdopd
det er m neg tkt&bu@ﬂmﬁ absorbent ﬁﬁ&'rﬁt&ﬁlg{\nth a deskt op note d| spenser,

21 exeout e by T ARG eémﬁ%egﬁtﬁﬂsysﬁé%@%%’e&rﬁ@s f g Ry "
shown in Fi g&wdacesf absorbent polymer mategigls; sichpolvethsr Wieﬁ'%r‘h‘h not e
event is sel absoeenbypolinher mareiialé by suceading application of ltqmds.
- Consequently, there remains a need for further improvements in such
2s  absorbent materials. _
Therefore, one object of the present invention is to provide a porous
absorbent material which has improved absorption characteristics with liquids.
.Another object of the present invention is to improve distribution and
dispersion of liquids in an absorbent material. | |
30 Yet another object of the present invention is to improve the rate of
absorption of an absorbent material, especially for blood. :
. Still another object of the present invention is to provide an absorbent material
which is not affected by succeeding application of liquids.
' Yet another object of the present invention is to provide a method for making
35 such absorbent materials. '



10 such as by deternin-ing whether a changed cursor is activated while
the changed cursor is over a note. If a note_event is selecied, the

'subroutine A3 is executed by the data processing PLACEVED BET| The
subroutine A3 is shown in Figure 30. REFLA BV BT

A-bl-eek~2108—det er ni nes
. whether a title bar note dispenser event is selecfe b%/ h‘gﬁ conput er
user. If a title bar note dispenser .event is sel e¢t¢d, ? Wﬁé subfouti ne

Ad is 15 execut ed by the dat a proéessing system|3Q0. The subrouti he Ad is

shown in Figure 34. If a cursor of {the data processihg
system 300 is not over a note, or if a desktop note di-spensef event

\—3

I's not selected by the conputer user, or if a note event is not sglected by
t he co mowsan ahi®Rér, obj¥ict of the p?dsédt fhvedtion 9 t@p@vﬁe mafenem% not

sel ected by _t C ut er.user ajter exe of t ropriate
subrouti ne ‘%‘2 %r@\ ag d'??f“’tﬁﬂ‘gmﬂo B‘H'f PH§ ¢ i F‘E‘b ﬂiﬁ’l‘?@g 1904
shown in Fi gup@vg@absorpnonchmctenstwsmhho dyisxydates.’s passed over a note as
determ ned by the block 2102 of Figure 21, the character (e.g.

appear ance) of the cursor he subroutine Al shovvn
‘in Fi gure 22. In _Fi gure 22, WS’WW‘Q whet her the cursor is
over the notati omriefly stated; the, pessent invension yelates t9 pareushshsarbentnmatesals 106

of t henot e 1Qﬁwngfmdamedasuhh@&&msﬁ&tanqs%n &Bpect, tahForbuy S3brbest zaatdﬁéla entry

cursor i1 Sofpisdly SATEROLRY Sl TRUISE ddhier YndEh HE shilfe sigle ot
operating arblegshe® grsusfeee of the absmfbpw,ttmaremlde from abous 9 degres, tsoshout 40
A bl ock Zeoddegﬁseerm nes whet her the cursor is over a grab area of a note.

If the cur ver 0 a RO k 2206 changes
the cursor to a vaé‘o E?W m&%%rﬂﬁ\f@ %fﬁft 7%8“3 lBsééraance) SO
that, if thewete:-mlubls, amermmle polymAGt & positive-charge suppdm campeundmay be
repositi Ontecbonded to the w«.;m%nﬁlelm&-mwgaw Wa%siiéw h;tda@pt 3 m[ sor is
~over an options ar 0 ot e |s over e options
area, a bl oc?%ﬁggﬂmggm %‘df‘%%‘fb‘w"éﬁﬁ's&ﬁ{fﬂ% ¥&fect i on WD

95/ 30951 s The present invention further relates to an absorbent article. The absorbent

PCT/ US95/ 0454dicte comprises (a ahqmd pervious topsheet, (b) a fiquid unpemous backsheet: and 32
cursor (Whlcge() may %enacal eswe%g aﬁ § he clufsor is
activated |§5‘n§bs° ¢ corg posiipa %ﬂeﬂ ﬂ“‘?‘h%ﬂ ll?ﬁ'ﬁ&l‘f’gr u may
sel ect one- ofbsofbentiicors! eomptisept deast one porous absorbent matbhabmf e Itesdnt er nm nes
whet her the guesfdn i S over another control area, if any, of a note.

the cursch 5 - fbe BreSBRRICR ALY reale b MEORLIPE fakie g afporvent
appear ance) . materials having modifiedsurface charactesistics. oln farther aspechef the inventiof 20?2, -
2206, 2210, PBfbusaborbélit tdteridl§s HHdEEd byS(a) applying a first surface modification
compound onto a portion of a surface of 2 water-insoluble, water swellable absorbent
polymer, wherein the first surface modification compound has a function for
2 modifying surface characteristics of the absorbent polymer; (b) swelling the absorbent
polymer by absorbing water; and” (¢) removing a portion of the water while
maintaining the water-insoluble, water-swellable polymer in substantially the swollen
state, thereby forming a porous structure in the absorbent material.
_ In still another aspect of the invention, a porous absorbent material is
» produced by (aa) making a swollen water-insoluble, wates-swellable polymer from
polymerizable, unsaturated, acid-containing monomers. using an aqueous solution
polymerization method; (bb) applying a first surface modification compound onto 2
portion of a surface of the swollen water-insoluble, water-swellable polymer, wherein
the first surface modification compound having a function for modifying surface.
s characteristics of the swollen water-insoluble, water-swellable polymer; and (c)
removing a portion of the water while maintaining the water-insoluble, water-

mﬂ)
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not over the notation area, the grab area, the opt F her
control area of the ' note, the programretur mﬁﬁ‘%ﬁl\g%ﬁ 19404 of
Fi gure 19. I f the block 2104 of Figurje 21 determ ngs {that an
event associated with a desktop 10 note dispenger| i $2™\N0¥HE9% odedsed so
.that the subroutine A2 is entered, a block 2300 det er m nes jwhet her a
grab area, -such as the grab area 204,0f ithe note di spenser 200, Ts

sel ected by a conputer user, such as by clicking a.muse while the fouse
cursor is over the'. grab area. If the grab area is selected, then a
bl ock 2302 positions the desktop note di spenser to a Iocation
determ ned by the conputer user. The block 2302 is shown in nore 15

detail in Fi guellablespolymer in substantially tie iswolidn sB®4 thierelyr forming whperows a not e

(Cjil spensi ngzggmmursupmeassombgtﬂ%ﬁa] t di spensi n% area 202 of thle n(izte
i spenser IS er such as i cking a
nouse while the rrlonuglét %‘ﬁgﬁfrxﬁ ?Hﬁ"eﬂg?‘b ﬁl%@%%@%é““‘?‘?‘fﬂhe not e

di spensi ng apeaguced W&Aamgwpqogsmmmbr water-pwvellable polytredismp €Rpes a
note. The sbl Q%ym@@ first 3dftice modilicution! dnipBLM Sftbal iurtaae 6f €ie'pBrots water-

A bl ock 2308.; n@@%@é{&&; ﬁ% %#gﬂ%g?éﬁ?% the T‘fﬁ‘iﬁl"oﬂiear ea

206 of
the options &red fanction fer-medifyigg surface clmstesmmfetheu@erousMremmmo

sel ects an omtatepsswellablicpotyriened byt he conputer user. The bl ock .2310
IS shown in nore detail in Figure 29. After the block 2302 positions a
desktop -25 not e di spenser or after the block 2306 di spenses a note from
a deskt op®not e di spenser ,BRIEF DESCRIBFION OF FHEDBAWRNGD sel ects an opti on

from ? deiskt ;)p NoFEGdi Restaniing %cttém@nﬁlﬁ-@@aﬁ{ Qﬁgﬁfﬁcfmon 250X) ot"%&:ﬁ?hspentsef
IS not selec or 0 ng area of a note
di spenser is ogglpggoggaﬁst%@ ﬂ§“ ?ﬁ?&f@?‘bﬁwr}qgﬁh “%ﬂpsg Bhs area of a
not e di spenser FlGt 2 is an enlarged mled(mmﬁmﬂmbh@%mf@mmrous@sqrbugr am
returns to thm&i@s}kov&ﬁghghpm in Figure 19. The Position

Di spenser Dbl ock 2 ure 2 S .shown i re.detail_Jn Ei ure

24, As shdfn in F%Sér %ﬁﬂ“‘é’@%&i%}' #sféﬁ °§1°Pe for
t he desktop Mwmﬁﬁmwmmﬁmﬁmeﬂdeheubﬁde¢mpnmmnt of a
.cursor by a nouse HG. 41i¢ anl hidrgRl PoRich cauon 500 %ﬁ@ous'ibs@rb@ﬁto‘:k
2402 determ nes t.it] th@[ﬁ?{W attachrren Si't as selected by the

bl ock 2400, i e a‘té% c?ment site, a bI ock 2404 then renoves the
deskt op note di spenser WO 95/ 30951 -

PCT/ US95/ Q¢518  DETAILED DESCRIPTION OF POROUS ABSORBENT MATERIALS 33
fromits current attachnent site, 406 di spl ays the desktop

not e di spenser at the ne\9 t e. A block 2408 stores thé
deskt op note di spePorous shisotbent materials of terpresent invention ares¢apable of absorbing

large quantities of liquids such as water, blood, body exudates (e. g., urine or

menstrual fluid), industrial fluids and household fluids and are capable of retaining
2 such liquids under moderate pressure. Typically, the porous absorbent materials of

the preseat invention will swell generally isotropically and absorb rapidly the liquids.

" Porous sbsorbent materials of the present invention comprise a water-
insoluble, water-swellable polymer capable of absorbing large quantities of liquids.
(Such absorbent polymer is commonly referred to as a hydrogel, hydrocolloid,

»  superabsorbent polymer.) The porous absorbent materials preferably comprise
substantially water-insoluble, water-swellable absorbent polymers. The specific
absorbent polymers for use in the present invention will be described in detail
hereinafter.

In one aspect of the present invention, 2 porous absorbent material having

s modified surface characteristics comprises a water-insoluble, water-swellable
absorbent polymer. The porous absorbent material has the contact angle of blood on
a surface of the porous absorbent material from about 0 degree to about 40 degree.




However, if the new attachment site is not a Iegal attachnent site as

det erm ned by 5 the block 2402, a block 2410 caus MG ek her
indication to be provided to the conput er userjlgngzﬁﬂﬁ?? hthe
sel ected new attachnent site.is not a | egal attachnent|sjte.

. After the block 2408 stores the desktop note dispenser| af i1ONBY\1996
attachnent site, or after the block 2410 causes @ _display or gther
i ndi cation to be provided to the confuter- user indicating that it he
sel ected new attachnent site is not a |l egal attachnenttsite _the 10
programreturns to the block 1904 of Figure 19. The

Di spense Note bl ock 2306 of Figure 23 is shown in nore detail in Figure 25.

Ao shoun in Fi o' G behiel yap BOSLBLE dtShe m%{&firt%ggroﬂ?taﬁs&bsem

di spensed fromthe dl spenser I'S not
“di spensed f r&ﬁ%"ﬂe’&‘ﬁ?ﬁ ‘ﬁ@@'ﬁl%‘ﬁ'@ﬁ%’e?’ liquids; perglimiting examplesoof whieter ni nes
whet her the hmltﬂelwatdgmwyramlaes;ldh&sdiasmmlm Iosueehold flbide t'rdle bar

19 o ote I YRABE e chiralrdfisdUrthd fphied HoRREBESGE Mt 1883 RaslBS P |

not e di spenser or ensi ng area

di spenser $ t feested casn@sTeprracntativec Havj sﬁ‘éﬁ%‘%‘d 'BS/P°"°“5 “’5"‘5’5'& Hﬁe“ﬁ%aahs such
as by a not e adtosdencs with thistaspsot of thietinvention eiilb extilsinthefspédifiedt dhbdactefiftics not e

di spenser.  ithblood as the a ox%eﬁ'ﬁﬁﬁ &figh is dispensed by a means ot her t-han
a note di spenserv\ﬁ:lr;le '11 né m he title 2 I s di spensed to

t he wi ndow from H“'t“he e“§°§ '!ff%‘bé bs Hpdgrstood in gener n. At¥Rief nent
site which me;:arhpiedét:mrﬁdndmat Heodfbisdlsplosgtmm Phper writtén/byt HeNagorgkit er .

user. Accwdwgi;&nd%ng&%‘% S W|ndow
o AR LS e Pk e bt BV OMTINR: 1T

i s di spensed WORLD! (gp.sI1oj06nPélk; Iwnpwmbts mrpbmed biereinbylrsfedehes. bl ock

2500, or ifthe not ‘EEP s d 0,

determ ned by the % &P&E gé-g{“"go{ﬂu& %%6 I C é vvn °n more
detail in Fi giFroundin e&pws&pﬂqlqt\@rdf qfﬁbsﬁsbqnheolymers whenavwm%diw -ayers
as the di sperneginaat £pordudKhuttureof sbotbent heteﬁﬂraau ﬂ:fwdt&hé porbius gbsctbesr i nes

where the not o) er this
pot enti al Oﬁ at'eﬁ?lt ?r%‘gt‘ie% §+d£gra ?&gaﬂfté e‘?mepﬁﬁcr%g&erm nes .
whet her the peh wells fatmed in 2 porous a@ptbsntr@ntspels qroexgmpleoghioxtrthesuch as

an applicati ow@nka Bppearaife OPSHoNn MOFiGUrES €'and')iadld vralls of another gogoRy i ant

oop " "'yl andhe ViRl e sl ot it s BL 0T

attachnent» si Figures 3jaad4l or il egal . WO 95/ 30951
PCT/ US95/ 04518 In preferred embodiments, the porous sbsorbent materials have a bulk density 34
of from about 0.01 g/cc to about 0.4 g/cc, preferably from about 0.03 g/cc to about
0.35 g/cc, and more preferably from about 0.06 g/cc to about 0.3 g/cc.
"' In slternative preferred embodiments, the porous absorbent materials have a
s specific surface area of at least about 400 cm2/g, preferably at least about 600 cm?2/g,
and more preferably at least sbout 1,000 cmZ/g. A method of determining the
specific surface area of a sample of the porous absorbent materials is also described in
the TEST METHODS section.
In general, the wettability with the liquids can be defined in tesms of contact
1 angles and the surface tension of the liquids and solids involved. This is discussed in
detail in the American Chemical Society Publication entitled "Contact Angle,
Wettability, and Adhesion" edited by Robert F. Gould and copynghted in 1964,
which is incorporated by reference.
Due to the porous structure of the absorbent material and the improved
s wettability with liquids (i.e. the low contact angle on the surface) of the porous
absorbent material, the liquid distribution and dispersion of blood and other liquids
such as urine and water around and through the porous absorbent material can be




I f the bl ock 2508 determines that the site flag indi cateﬂEMaACE"VfENT SHEFT

petential attachnent ' site for a note dispensed ffofa note

di spenser is legal, or if the block 2504 attaches a new 19 Ngqtﬁggo t$
wi ndow from whi ch the new note is dispensed, a block 2515 Creat es not €
.formng the outline and areas as shown by the note 100 ip -'Zr—gm-e-»-lm A--plioclk
2512, as 5 shown in nore detail |r5F| gure 27, attachep the note to the
Iegal attachnment site. A block - 2514, as shown in noré detaitimn
Figure 28, edits the contents of the attached note. If the
bl ock 2508 determines that the site flag indicates that the potenti al

at t achnent siteis illegal, or after the block 2514 edits the .

contents of timeravsde Ehus.abhporaus absdrbeptimaterial can swell sotropically sind @bsdrbie

ATTACNENT bl g2 oss A Mo of Uefdtilng he cotdl togls of & samplds =21

Fi gure 26. As&) %ﬁ%}“‘e 3%?5‘65; HreHk 2600, which is shown I n

addi ti onal detail Innpreferr embadgumzm mp:pnso#)sodmnl ;na&nalvwf ttlkeepfeamrs

bei ng di sp} ayﬁdedammrﬁeabé@pne& a hp&rophifi® tétipound havmgi

di spensed (or ﬁ{‘é Jﬂne ot e |sa'?, %grmve e, CO uter u er

to an attachn®l N | POrOHs §?fg n‘rQ}pWBy t he

conput er user"oml’O}.l!ids ﬁlh'ehﬂaYP(sgﬂl swfioe owdifying émctlwdvﬂ\betdtscmxd bereingfidrayer s

bei ng di spl aymddesil.t 'Ptie tt "QbE umrséiensu herein@SedPn@idsOtha ted,

continues to %cg dti %ﬁosm %ens of grsem@wc%@ub%ogextﬂgk%

previously selec i MAGHRE s B9 SPreRle

pr evi oust yw sethegvesiability of liquidsoand. thﬁpgmactmgles:ftﬂqmds onpususface.efabsoboms t he

gbgpensgld ngt matmaltbtemwae@in axcstuﬁﬁwe cﬁira&tbﬁ’sucs The tenﬂahﬁd&mfe?ad % b8 System
a bl oc er e sor is_qver or

an invalid po%'gfms tgft tﬁ#@i@ﬁi’% cfééls“%n tr‘?\}gﬁrFﬁ‘ﬁB é‘ﬁ?ﬁsﬁﬂ‘e Eﬁﬁg’ﬁt SI te,

for exanpl e, nlkapacteristics. be a regi on, such as a wi ndow, which is under the

control of a noncoppiy - f d@"&hxf not

conpliant with ttge na %&r?‘?gé}nﬁmaﬁd n,Sn rea@twellxnvgi?eol% &G‘Et L on Be ited

regl on, suh A% @ehy f?(?&!ﬁ‘ maoy F‘g' uﬁdeﬁ‘sefl W@Hﬁpl"?% 3r ogr am

(i. a hydrophlbgcmmthd wmdlscanoupt wahthevubs&rbedn@olymbeumoguzpmc’a&) or

a i ayer whi oh chash oﬁfhe% { oty Rordts shtyaRhEE Blhpb

conmput er user b yse o e attac rren,t I on =) note

oAt Ssman
bei ng noved. Pi tmﬁm%“?wam ®ORt i al

prises at least one
attachnment si form a dovalerit iibﬁdmﬂntliem«nbettt(polymer or e&‘dcave:mma'@fcmnc t hat

t he pot ent jal C R
exanpl e, tﬁe ) o&cpE 260 b ﬁhﬁ:ebdn?l ?d‘thé‘ﬁﬁrﬁm ﬁf&f?r ?s%own I n
Figure 7, to Imtggetion,q }EHWY% ?—R‘“R?é‘@ ?Wl%ﬂf"'&&‘i‘g M ¢ he
conput er . user bteh'eﬁenulmehyﬂmphﬂkleeinpound and the atisorbedtipalymes.i Aay type oficiemicil

71 41, e ket 8
te.

potential -att ahé'ﬂmhil@ﬁ’wv@ %&gtﬁ%ﬂg
For exanpl & istrongzdough ulprpmnhu;;mmrﬁydtophlhdmapourg Qmﬂzlwlfmmftﬁler
. porous absorbent material from being washed away by succeeding application of -

liquids (e.g., water, urine, menstrual fiuid, etc.). In a preferred embodiment, a

covalent bond or an ionic bond can be formed as one of such chemical bonds. For

example, the covalent bond generally arises as a result of the formation of ester,

% amide (imide), or urethane bonds by reaction of the functional group of the

' hydrophilic compound with a carboxyl group of the absorbent polymer.

On the other hand, the term *non-reactive® means a hydrophilic compound
which does not react with the absorbent polymer under the process condition of the
present invention. In other words, such hydrophilic compound does not comprise

35 any reactive functional group that can form a covalent bond with the absorbent
polymer under the process condition nor effective number of cationic groups for the
jonic bond to the absorbent polymer. Therefore, the non-reactive hydrophilic
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‘user that the site is an invalid potential attachnment K~2306
may cause an outline of a note to be displ ayBeE g ré
- user to indicate to the conputer user that the potentlal
attachment site is a valid attachment site. 19 NOAf i t he
bl ock 2604 indicates that the cursof is over an invalid potenti al 5
attachnent site, or after the block 2606 indicates af ~s—OVEr a
valid potenti al attachnment site, a block 2698 determ nes whet her
the conputer user has selected the poten- : tial attachment Site as
the att?Cth‘bglpoﬁmdsewtﬁcﬂrlaﬁXﬁféfél alet oxr Bhfulf }[Mﬁﬁicglﬁh g g ghgﬂ&m?
user releasge [,0 0 u e.blo erm nes
that an - corndifg fPG lﬁf“vswﬁmﬁa@ﬁr@ B robymRt ERS e HEOleB St o oer
yet, the rdntemm!seturns to the- bl ock 2600 so that the bl ocks 2600,

26?2 2604, and ﬁ&@&emﬁﬁdﬁ&wea%aﬂremstb% dcer can be reanUB&We@tpﬁnevm' l'e the
note is in

that the® poﬁ«gﬁ? ¥'ﬂﬁ°%8?‘{9§‘§‘reﬁmm§‘i’58“?ﬂgpﬂ§‘é‘ﬁ' %?%E‘[%%‘mca% R det erm nes

conmput er usthe hydrophilic sompeoundeand thet absorhens| palymers 1 (Thecspacariin aige \hmsmher t he
se: ecz eg tshould havéhﬂ%ﬁd@'&@ito&%feﬁpdbfe &F ik s@htcaamtt hrHon? |o}@§[mdefméngle y

sel ected a s_no achment site, a bloc

2612 sets éng’f%ﬁP‘% 5{;&{’5 ?%Ha !hgfl&sghegt ?‘ﬂ “t he potenti al

attachment site Insmem PGGf entseoft the j present invention; dhed hydrophilis ock 2610

de: er mt E.es E&ﬂﬁo&hecan be either seﬂo%medhﬁg d%hip@uﬁds of a/%bhxb:e& t achment
site, e S

K .2612
The i to 1 grpRRchepbogpl. TA giseigh iydos IS feeim a0 b¢ Fher R oot oq
att achment pelyethershayingasitileast pne e¢active: fugttionak group aor at ian-tenctive fpolygthies not  set

Lo null, ¢ hahRhageamble’dt physisillydfoclalik RS, dHyeitly ooty 65 or flyslate ussed
The Altach kepdingy %ﬁ%wmolwﬁbf@“@?mr@gm%mmw dotail in Fgure
27. As sﬂmfsrredmcﬁﬂgmtm polyethers lape-desarited inl greateniletall, foshexample, t he

at t achnment tggi 15059650 eg,turaapbgqug@‘r”ﬁ hSsON a
desktop, a %‘I‘(}gﬁgﬁzg sesgtﬁ%notet %!o lssu%‘?(?r g

gl erating
System | evelcorpo Crdice! S oF o TERC, PSS b el R

i nf or mat i on desaribed hereigaftern dthe batkbohe ofthe aofpeeactive polyethwrs cantbecxpressed deskt op,
or if the bI qﬁe ﬁQQmQ% .nes that the new attachnment site is not a

deskt op, ock note information to an index. The

i ndex | szo I%Z:@éd %ﬁ‘%“ﬁfi n connection with Figure 48. A block
2706 det er miwlese ahe répresehiscthe 36tal numbeo ofaoxyetbylene enitsr anadt b the oumbery of ot e or
whet her, forg n‘%ﬁ%ﬁ’e :gﬂﬁ&h%&k%%%%aﬂ‘ﬁéze?@%ﬂdmsanon-r&%&%ﬁ flalnew

attachrrent Sl conmpug er | it a bl ock 2708
det er m nes vﬁ@!‘hé*“"?lﬁé"sb‘l"g ﬁ‘ﬂb’ ﬁ%ﬂ‘g%’& gpé’ a‘U‘B @a?foﬁﬁ'?rrent
site. If a nenditioh®fitie present invedtiontandds preeferably aﬂepmﬂmmmedbﬁonhﬁ-.bl ock

2706, andy i fgbharmid2 ettt 4 doUn. this newy

The molecular weight of a non-reactive polyether can typically be from 200 to
20,000,

The non-reactive polyether can be 2 polyoxyethylene polymer, ie. a
polyethylene glycol, in which case b in the above formula is zero. Polyethylene

1 glycols are water-soluble. Preferred polyethylene glycols are those havmg a
“molecular weight of from 200 to 3,000.

The non-reactive polyether can be a polyoxypropylene polymer, ie. 2
polypropylene glycol, in which case a+c in the above formula is zero. Polypropylene
glycol are not soluble in water. Preferred polyprdpylehe glycols are those having 2

35 molecular weight of from 400 to 4,000.

The non-reactive polyether can also be a water-soluble or a water-insoluble

polyoxyethylene-polyoxypmpylene block copolymer. By 2 water-solubl_e non-
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“created note is not active, as determ ned by the b k 2708, a bldcKl 2710
makes t he attachnent site active. 19 NOV 1996the bl ock
2706 determ nes that a new note is not being creatgd I 9
bei ng noved froman old attachnent srte to a new aft €, a {bl ock

2712 determ nes .5 whet her the8new attachnment| site is active. I the
new attachment .site is not active, a block 2714 nekes the note

i nactive. Thus, a note, which is noved to an inactive attachnment site,

i's made i nactive. If a newnote is to be created as

de\tNler m nedt beactivecpdiyetiids i fiefntagid \ilﬁxc% &?soﬂﬂi@ﬁ;ﬂ%r&nem of { more 1@708 Ei t P][ S
new y crea b e e ocC and after
t he %ﬁ%ﬁgﬁdﬂﬁégﬁpﬁg@g{ 1" g@f rWater. glew not e
isto be cr datessoluble  pelyexyethyiene-pol yoxyprogygcng hepplolymks zlmﬁvaghﬂ of thehe
gttachment(:]I Diyethyllee unkts exdeedyd about QW bﬁth%'otgﬁg fkﬁ ed

etermn al. a new
note is S\Ot gﬁgféﬂm&&lﬁo%%ﬂe R% t’ﬁ‘é s et I’E%‘ii“rﬁ%&b t hat
the new att aermgwresr {Peeferseds watepsolublepgapolymers) gre those havingwk emlechier note
acti ve. Aft@retglhefﬁbmqtooaRkaes the note active, or after the block 2714

Atachment & te T ol Bieatd: enbanles, %hfz%mf ‘ata%a% iy Rotfeelth dom o
‘%Pfr gmuarﬁomo%emwvmm )aemosfmacsm e, that

application

an .at t ac e polypropyleae eol,oaﬂtardoadeacﬁbe oliyCoxyd e(ﬁRQbe m

whi ch controls tﬁe@?&??&g\? rr§|n thed tebl 3&1;? not I f i g@iﬁmﬁew not e

has been created Yo PRY ﬂ: &“EJ‘?%B Wa@ﬂ%nt site,

or that an &gpable of forming Wachemicsh bm@uto thepgurfacé rof tharsbsirbenatpolyaterrent  si t e

to the new ahioagh Aeovaldnt bénd ANan@SHHEE Bélldy, the note i's attached to

t he new attachne After t he bl ock 2720 opri ot j fies an

appl i cation prog:jén?“}"'ed ga ﬁdﬁﬁ@vﬁa@% let e QFUSEr &m

returns to t gtptob,qudztglthe@bsq:bgmmglmr will have at least one reactite fatctionzhn be

att ac[med Lo g nleT tlfeotq[%mﬂﬁls , WRicR lﬁ@fﬂx@e%eﬂeﬂﬁfsaok’yo elyiel or

obj ect suc ar ac r a_sent.enc rap |c a

cell, a page&%ﬁ% d& 8&@"\/%? aﬁlﬁ E‘R"%‘?'@E ggz Bund, or

to the Iike. pquethqnmbc eny chesicah groug rmt:wrmﬂz the absorbentopodyrner, mpleas al

hi ghl i ght i Nngpal Sa cétbo ate the object to
eh 2 ?Iog i grofip, 67 3l ebbley Rkt

whi ch enter The Edi .t Note
Content Bf ock 251 E’W? fescribed ingreater detailhergipager.
28. As shownThebackipne afﬂ&remmwketmww“pmssedﬁ}ahefuﬁpﬁxgrfom to update

t he fogt ent S 352(@;.9{0){(@33@)%@ M ojgke or to i nsgr t data into a newy
appoar i n a MRS SFifRE oBe K snd € Brescite Sracional grgutiFetbic L bodBE o the
t echni ques t abserbeat palsuer iz, a halogercgroup, avcatboxylgraitp, an epdxyigrouptehd smod,e at t he
data entry CaidRhere s+c represents the total aumber of oxyethylene units and b the number of

oxypropylene units, and where a+c or b can be zero. X and Y can be either the same

functional group or different functional groups.

The molecular weight of the reactive polyethers can typically be from 200 to

20,000. :

% - The reactive polyether can be a polyoxyethylene polymer having at least one
reactive functional group, i.e. 2 polyethylene glycol terminating with a functional
group,.in which case b in the above formula is zero. Reactive polyethylene glycol
derivatives are water-soluble. Preferred reactive polyethylene glycol derivatives are
those having a molecular weight of from 200 to 3,000. '

3 The reactive polyether can be a polyoxypropylene polymer having at least one
reactive functional group, i.c. a reactive polypropylene glycol terminating with a
functional group, in which case a+c in the above formula is zero. Reactive



If the note is attached to a desktop, as determ ned by a bl ock 2802 a

b ock 2804 causes the updated contents to be~—s-t—e+ee|~+mmd4_a.t.ely

‘(i.e., without a speC| fic save WO 95/ 30951 REPLACE@LNT SHEET

PCT/ US95/ 04518 _ 37

. instruction fromthe conputer user) as data is added tfo t§ df the
note or as the ggl sting coZ]tents in the note are 23“?\@3%‘%1 He
other hand, .if the note is not attacfed to a - eskt-op—as..det dr 17i ned

SOt

—+

by the block 2802, a bl ock 2806 appropriately notififes the
application progran1of t he updated contents. Either ThHeToteprogram3i 8 or
an application 5 program may be responsi bl'e for saving the updated

gggz e]pt s. Af polyp fdpylewglymdexﬁaﬁmrkms generally n?timmmﬁleerstmmd%&lb@ bl ock
or a ngQ a

appropri at el 9’5&8@5"%‘@@%@9&@699% ‘i’%@‘%."%‘&fr‘éﬁm%‘ﬁ’%ﬁg‘"&%&%@ °'86‘199é‘?1t s, the
program ret ut to the bl ock 1904 of Figure 19. The
gel ect QOthﬂ b| O%e%aéﬂe Qolyettids 'dan Zalsd %esb%rlsahﬁ!é[]er dClvidet-insStubit 9Ur € q
wih any dxi POBR dnehmaed, o8¢ Epfolitle” Y 4 M SRRbBRCRESRR o (e
note di spensaolyether isameany one »dish is solybls toithe Gﬁﬂm of more than Hpdiniwatéreat

di spl ayed, arpge [, 8 ebluBBG 4 gedatérthant Derafi @anSeliwdtér. I8 hREdr-salablept i on
froPn g oB%l h 8\% ng%rggﬁgmbg 8’?‘&4 gjggt of bc*x?%xﬁ 29sOG egecut es
t he option sdl Fg‘g‘t) Spn 0 rﬁ? &> Usey @e L 5‘35? 2904.
The system r &Xededs aPQ}‘ttlﬁt% by aveight o1f shey fotal epmpound. 15’1'3&([91 polyoxyethylene-

el eoted by e e bt ?ﬁ?‘?ﬂm Rk tered.
a bl ock 3000 lﬂ'gﬁegf "F\%?ﬁ%ﬁ’gfehé‘fmw? S e th°8ﬂrt“§‘3$‘g 3P ERTE Y °‘1[ am grab
area of a notb90%t9k0Ws the grab area 102 of the note 100, has been
activated. If so, InbhérelpréeRed eibsdifehts) ihe reicuwpet}emaelssdemadlﬁbﬁwre 31,

causes this

t t b bl 3004
det er mi nes \M'EPH%P"O 8 §e : OSI LVFR‘?%E & glyeal (FHE), p Jeactye B°lXB‘?’C
such as the nglyesoliasod aamv{mybkyqﬂwemmmlew}{mmlyma cursor is

activated. If the gULkehatvd and prefen@ CEmbdimBRs ki PosifveShafte Su at the
time the cursor is ctlxate a%l edetalls |ch

are shown in ¥ #an be ysadses; the '&%Ht’%ﬁ!(f‘%‘f* ferapqgg ghemisally b°“8°d to
bl ock 3008 deﬁsrabsarbmtvﬂmmr {The positivecharge csupplymg]eommundrmnasngdyohe a

note, such  apsorb &téﬂ:gLQﬂu%y fomtOBondHetrd2R thd M
t hatt he cur sogms:?q:a |vat ed P&g% f‘bol}&glcg% il tnhe det altl s of

whi ch are 3ho ﬁm%r%th%%%hﬁﬁeﬁmﬂwmpm % A bl ock
- 3012 det er mi nes whix furthet Héernative and insore \peeferrén embadiments; anpolydation ean bsuch as

the sizing coglddols e pasihA&nalpe sifpIRRE SorhPOund ettty boHBed Ridhe bforbeat SOT i 'S
activated. If Sl(grmer The polycation is a polymer having more than one positively-charged
groups capable of forming ionic bonds to the absorbent polymer. In preferred
»s  embodiments, the polycation preferably used is selected from the group consisting of
(1) polymers having primary amine groups (e.g. polyvinylamine, polyallyl amine); (2)
polymers having secondary amine groups (e.g. polyethyleneimine); (3) polymers
having tertiary amine groups (e.g. poly N, N-dimethylalkyl amine); and (4) polymers
_having quaternary amine groups (e.g. polydiallyl dimethyl ammonium chioride).
30 More preferred polycation for use is 2 polyamine having primary or secondary
' amine groups such as a polyallylamine, polyvinyl amine, or a polyimine such as a
_ polyethyleneimine. :
_ In further more preferred embodiments, a polycation having oxyethylene
repeat units or oxypropylene repeat units can be used as the positive-charge supplying
3s compound. For example, an ethoxylated or a propoxylated product of an amino
compound that has oxyethylene units, oxypropylene units or both units thereof can
also be used as the polycation to form ionic bonds to the absorbent polymer. The

"‘C




30 block 3014, the details of which are shown ¥zes the
nRot e. As descri bed herein, if a R@PEACE]}MSHEET t hose
‘itens, which are in |layers above the notje ratre--wir 'CTT“'WO‘UT have
ot herwi se obscured t he note, are cut out in ord rfo,@)@w
. note. if the not is not selected, those itens, ijch ayers above
t he note and which obscure {ghe note, ar of..cut..out.indorder to -
expose the note. If a note is both mani pul at ed V\D 95/ 30951

PCT/ US95/ 04518 e 38
and sel ected, those itens, V\:hl ch-are in |ayers above the mani pul ated and
sel ected note ch, woul d have ot herw se obscured the

mani pul at ed®© é}‘éh %’Fé’(‘ft"é‘MPfHBY‘E“e units of suchpolycation can have thesame formplassose t he
mani pul at ed descdbedkibeet.c Amind eompounds useful in the presentlini@nticif will'beldeseribédock 3002

repositions; g@ | f the note is selected, or after 5 t he bl ock
3006 edits t ten of t note and if the note is selected, or after
the bl ock B U%f%ﬂﬁ'&ﬁ%ﬁ‘é!“#"‘tﬂ?éﬂﬁbh@hﬁﬂ%ed@sted or

af t e][ t hgl b lvetidh QMeaawedacheemzeepromhydmam d dmihb @ompéudndisicis el ect ed,
or if ablo

sel ected- ev% t%%h @nﬁﬂ{: tsl[ ﬂ&l@cﬁ%&ﬂﬁfx @Q{aﬁhie E%Elltﬂ ?%cﬁélbﬁfo%ﬁg\&uéﬁfg t he
details of %@ functional grougs, qs?t %63“4 inather fopm ofmanpmetiavs t he
| ﬁyer_s bei Pg:odlpeqnlch)(eg fie peaction product fof biaehloroh@dnn ghdsethylyne diixﬁihé)abﬁd304
That is, aft qﬁmp

if the note c%ﬁbE l?t Ef% &E 8% g%@&*#g&&@(n%%ﬁl&q%% s?%a;o t hat :
the repody t| i‘ﬂf’y‘“‘““s or PQ@F‘@Z‘F’&"&F“W&’(e dhe @%@hw&omyértbesm ch are
above t he- r eqatisgit ammeebpwhtoeolwﬂdnuddmts avexypidally referred to ityesime*her wi se

obscured the repgye ?g sﬁm@ﬁtsomg&natwchwb{g&a 5P BafifE the SilichfifteRY e

bl ock € slze o € not € has been

altered), arff rfrppwta %’ol?le wal, and eapthe reaqed with epichlosohydeie ko Ma@ﬂ% t he
exi sting | aywseful 4o th&pt’es&hanﬁiﬁhb@d:o ds@&h@i&nﬁﬂic@l etric Wind lagher

th | t th |
obscur ed 1 honadhls By of Ehbfadry 3l £6p0 hesp 5@3%‘5% 598@8@5 ﬂ@t‘t&ﬂﬁaseweﬁe
sel ected by digmings o€ thistype l(l@%blsﬂmnqeﬁwl ether, N,N-dimethyjethwlenediaming, ze of
the note haspipérazifs; dndéth CExAnfpled OF Gsclil LRAMAKDL thid B idclide®-not e

ot o cut éegut*“?ﬁe‘ﬂ 16 WW& kel e 4 deshleie Bt an woul o

have ot her wi S@ropy mﬂﬁ-he note; or after t he note has:- been
resi zed by the bl Sudh dfih¢ maesiidis dre réaGted akith efictictoRfdrnctio fohR thd edtienid018

hose fgie%W‘W&{ﬁ"ﬁO@%bﬁ‘ 'ﬁs‘%@ 3‘9?"??3?‘?%??’3 Gt b1 0 have
ot herwi se obZ¥repatation pEthese;addugts s well a5ra more complete dessriptioncofitbe @ddusts been
ot herw se sekiffisél Wﬁhﬁaﬁmsbmm éllogwbgg 89ds8), isshied hhaay 120982, 25

Crue e kgl s W T Ol Py YIEHS, L SR 305 Hord BP0
obscur ed . 8he deeyracntsase inspgporated by reference.

In addition to monomeric amines, polymeric amines such as
polyethyleneimines can also be used as the amino compound. A particularly desirable
amino compound which can be reacted with epichlorohydrin to form preferred
cationic polymieric adduct resins useful herein comprise certain polyamide-polyamines

% derived from polyalkylene polyamines and saturated C3-C10 di-carboxylic acids.
Epichlorohydrin/polyamide-polyamine adducts of this kind are water-soluble,
thermosetting cationic polymers which are well known in the art as wet iuength
resins for paper products.

In the preparation of polyamide-polyamines used to form this preferred class

35 of cationic polymeric resins, a dicarboxylic acid is first reacted with a polyalkylene-
polyamine, preferably in aqueous solution, under conditions such as to produce 2
water-soluble, long chain polyamide containing the recurring groups -




| f the cursor i s not over the grab area of a note at the t|rre that the

cursor is activated, or if the cursor is notymy _4.3 Rot-at

area of a note at thetlrrethat the cursor is Rﬁiﬂ; ?‘iﬁﬁgﬂf t he
cursor is not over the options area of a note at the jtijme that the r sor
is 30 activated, or if the cursoris not overthe S|Z|ng;9 edg arleg of
a note atthe time that the cursor is activatfed, It a notgq ifs
not selected, or after the |ayers arkl appropriately draw—by tithe
bl ock 3018, the programreturns to thée block 1904 of {Figure 19.

The Reposition Note block 3002 of Figure 30 is shown 1n nore detart—in-

Figure 31. - As shown in Figure 31, a block 3100 causes the

;g/r (L)Jgt9|5/n8 4; nmnﬁh%‘bﬁn%‘i).t%e?ee n and x a}/g) eacglzscg'gxéc}re and R is the C1 to C8 39
perforned. Aalkylsaeroup of thewdiqarhoxplic agidet her the site flag is set to null. If
the site flag is A van podali§idne pol nbsm%ltﬁ 1 kné note to
be renoved fr {%‘gﬁ attachr@g;’;iym h\@cﬂéﬁ&@ q?aﬁgéfgggcauses

t he subrouti r?e Wil N Io’gure f‘%@i erf@r‘%??yéﬁeasp?m’f acHe#h

note to tHe melyalylamisekpa wlseepqlmmmsomd R 1@ucandestmplpyed to pmperectbeall in
Fi lg:Jre 32. fl fpolyamide-polyamirit, 0ok FhitR ahé e polysd§ichd) 2polydifinds' tt@prfeéeﬁg hﬁdset to
nu or aft au eatace to
the new att ac Jﬁ?ﬂ&%&eé#e) glﬁgsog@?ﬁ: %QW%“%? B?%’é%l%‘ﬁfg Y3PINes gur e

30. ' used to prepans theestionic prlymerisntesins hereiniare Ppoyamines-coptaining two s shown
in more det aliprimary &iigie lgPoups and at least dne Aécohll@yantin growp! mewﬁauhenhkgek 3200

renoves the f t r A bl ock

renoves t he nq‘oé'gs ?& oﬁm{gﬁ tbg%%rewgi)pgﬁ F°’§‘“ﬁr 'Cd'ﬁzﬁhg' hsge éﬁ?égﬁﬁre

site of integerigzeatesithan ynity|apd khesmxbeaef suchigraups inthe molecult mngesfrom
attachnment site ipstocabdas ightoand! 5refei%lyQip1to about four2!The GitF6ReA atomisah Hed

the operat | ndrasuedds BB bl i 8 b kiste Lol ta‘%&m@ S S et o
hand, if the Rd, but not to the: samieneasbors atoBL. | sﬁlmsoraerunlsued opthoaml ofcsuch208
Itnforms th‘tah f ﬁslt@m |, at mﬂér%&m e t x?é;ete&h&h tn{ei h H‘% stte
0 renove theg.in ion relati a e old a aghne

site. After tﬂBmBYS%%"%% aﬂgﬁb"\}g%\"’gﬁﬁn ?W?Pemrﬁfs tH“Ben ogp- Pfgeskt op
note being  allthe fOfesmm\lwmbstmfemectﬂrd the polydthylent polyaminescontdining frome bl ock
3208 informs &RetdBatic &R s, two rﬂ'ﬁﬂﬂ &%mug?liddnﬂoﬂtrtﬁte%dthree
attachment S|te &aﬁ] ram re?urns It’o the bl ock 3106 of Figure

31. %“%rﬂ@ Snote bl ock 3014 of Figure 30 is shown in nore
det ai I | n #i gure 3M preferred embodmuvxnhe npdtyagtiore i83selegted| Gom BRO@rappt s t he
new si ze for E&lﬁlsﬁﬂg 8f(ﬁ%h@é§ﬁf93| ﬁendﬂﬂfc%uﬁé,:z&hoxylated polyaa@ht; 'afid (@rea 108

of the note 1 ure.l is to, be use esizing a note,
& ?’E&%v leortheo t"g%t mﬁfg C BTG 1§

F

ggt ts\?at ed andtetvasthylede pmanﬂner&m;ﬁmd with 15 moles (average) of ethylene oxide at
each hydrogen site on each nitrogen (TEPA-E15); the ethoxylated polyamine is
2s  polyallylamine ethoxylated with 15 moles (average) of ethylene oxide at hydrogen
sites on nitrogen atoms; the ethoxylated polyimine is polyethyleneimine ethoxylated

with 15 moles (average) of ethylene oxide at hydrogen sites on nitrogen atoms.
Also contemplated for use herein are polyamine precursor materials
containing at least three amino groups with at least one of these groups being a
% tertiary amino group. Suitable polyamines of this type include methyl bis(3-
.aminopropyl)amine, methyl bis(2-aminoethyl)amine, N-(2-aminoethyl)piperazine, 4,7-

dimethyitriethylenetetramine and the like.

The dicarboxylic acids ‘which can be reacted with the foregoing polyarmnes to
form the polyamide-polyamine precursors of the preferred cationic polymeric resins
'ss  useful herein comprise the saturated aliphatic C3-C10 dicarboxylic acids. More
preferred are those containing from 3 to 8 carbon atoms, such as malonic, succinic,
glutaric, adipic, and so on, together with diglycolic acid. Of these, diglycolic acid and



;”J{
I's dragged, the outline of the note changes to indicate the changi ng size

of the note. 25 Thereafter, a bl ock 3302 } ='sr-“wv£{$1:= r the
hote, due to its new size as sel ected by tw "f%ﬁ :“r“i- ﬂ‘rE‘Fwoul d
be off of its attachnent, such as off the windowto whi ch t hie note
-is attached. For exanple, as shown in Figure 11, if|the 18 ¥8Vo0%he nFte
1112 _ is made smaller in a direction which jwpld-otherwi se pull the
note entirely off of the 12 ndow 1116 to wh|jch the note Is
-attached, a block 3304 limts the resizing so that the note 30.is kept

attached to its window On the other hand, if the new size of the note does
not re- quire the note to be off of its attachnent as determ ned

Y st than G sitiged Sitafe §icdBBRyiic acids hayingohiain™d Fo By gatbon Moms i Hiy 1 so i b
| ess t han mplecyle,mamaly, sucripicaglutariciand adtalcuromosemﬁrmét Blendseofstwocorof t he

note to  more ofthdi®didaBaylic acids can also be used, as well as bl
PCT/ US95/ 0 ﬂ\S 18 oy ends of one or more of 40

its mini muics Vit highes satugated afiphatic dicaboxylie Fﬁ%ﬂf‘é‘%ﬁ@‘m sehacigeas,
sel ect abl elongrasithe resylting long chain pelyamide-palyamine iscdwatemsolutilé or at least
| f the newaterdispérsible! | ess than a mi ni mum al | owabl e- si ze as determ ned by

t he bl ock d h t h
oreat than a o Roipas Bttt mhlerui B BUE) AR 48 atEting BShiRbER e ot o i s
greater tharf sicaboxylisnaeids areieacted rwith epidhlarehydda to form the catinnic t he si ze

gf t he not Eol&ﬁeﬁ&&rﬂi&i&pi&ﬂﬁtdﬂyﬂm\&béﬁ l'ét&tedﬂf& wnaiu.m a& kR \RBclve| Ze may
e user se

t b vid
After tRe ?ﬁ'&%ﬁﬁ&gﬁ@ & aat”@é orgf%l’ﬂ‘e'%ﬁ odeefﬂg’F‘?ﬁéea%fi@aﬁlé“ kept on
its U.S. Ratent 926,116 Qkeim),tissued he bl ock 3308 sets the si ze of the note
to the m nipgbriarg 4391860,eUS. mtent 2be6 15@ra<%ins)eiss&éaeféahﬁ?y2§3 the size

Co 1he 28?{3{&2&‘@23{5‘3&%&& )SFee Gu e, B °€\g*nemee@ams§3fh%“3£ﬁ§‘h? er

user, is imeferenespri ate. For exanple, the note can be shaded, thé note can
be col og; changed, porous absorbét MBRANOLE aR6RE ﬂﬁe&lgfwé? 'Mv wse to
r!?

change the outl.ine in bl e met at e conput er
iser i s noﬁwsae%a?sw&em%@ DAL bordehin g sBiproen) Bofumer 1
oper ati on. _a.nd a non-ionic hydrophxhc&bmpouu&hmidbd)td«heﬂisérbenbhoimes that the
sel ected size O laffef dn%o&tﬂiéﬂﬁ?rtﬁ@ﬁb:ﬁﬁ& an of blood on alshrthddSftheCk 3310
det erm nes thatf%he new SI.Z 5‘:&’ %e IS'é’r‘gPWe‘{oe ter than the maxi num
al | owabl e TS f°’3"ﬁ °§t3 ceyes *her the size of the
note hase been Any of thesd'lo&etdasbrib;dtpwuvmmgesupmmg cémpoundsicmd be i f t he
Si zing contygsed Pfe?e?ﬁe&% @k a&‘i\% d@&&ﬁe‘&g“s ich c&lﬁﬁd&ﬂ tBW%&&ﬂe«RV a
cur sor under cont&m | s s ecji ed whe e nuse
u the 1omc ond aspect o the invention, the non-ionic
hydropluhc compoung! can include the above described reactive polyethers which are
* capable of chemically bonding to the absorbent polymer, as well as the non-reactive
s polyethers which are merely capable of physically associating to, physically
connecting to or physically bonding to the absorbent polymer through intermolecular
interactions.
It is noted that all of the above described porous absorbent materials of the
_ present invention can have a number of shapes and sizes. For éxample, the porous.
»  absorbent materials are typically in the form of particles, sheets, films, cylinders,
_blocks, fibers, filaments, or other shaped elements. - The term “particle” as used
herein -describes the porous absorbent materials of the present invention can be
formed into granules, pulverulents, spheres, flakes, fibers, aggregates or
agglomerates, and the size of the porous absorbent materials will generally range in
33 size from between about 1 micron to about 2000 microns, more preferably between
about 20 microns to about 1000 microns. The term "shect” as used herein describes
the porous absorbent materials of the present invention can be formed within 2



button is re'I'eased. If the block 33.16 determ ne that the size ofthe note

has not been sel ected, the routine shown in E o
t he bl ock 3300 for continued resizing of t he 2 Cﬁ@;ﬁtﬁegﬁp rE(
et ed, a bl ock

3316 determines that the size of the note has been sele '
3318 appropriately notifies the programcontrolling thelattanovetos(elag|. a
w ndow) of the 25 new si ze of the note. Thereaften, |the programrgtpyrns
to the block 3018 of Figure 30. 13 I f t hebtock—2108of
Figure 21 determines that an event in the title bar note di spehser
I's selected by the conmputer user, the subroutine A4 shown I1n Figure 34 is

ent er ed. A bl ock 3400 of the subrouti ne A4 determ nes whet her the

note. dPELQ%séﬁﬂﬁWﬂﬁm@mg Toe sl Vi r L iiaFe § thigéssggiveen

di spenser i s.abgwt|GTmatandabbitoldmatypiceliysfoem sbeutd mmite abeutStmmn i n Fi gure
25. If the di spensing area of the title -bar not e di spenser is not
selected, a blo ' 0, ck 3406
di spl ays those g‘gﬁ%&%ﬁ&éﬁ@%@@%& m‘gg‘&rgsen

by the corputer ué"éiﬁabwmmqu@@wsmﬂlememdﬂwnadcdnydwkdefomﬂng)pt|on
is a note  Preferablygr thet iabébrist | Polyméds isitabfe foPcudd! eak B402 dbsRRASES a

t If th t
B%T,e Us95/ 0 42193’@0&8& S N %fer}of&blse}, it crossllnkeX\%o?ye{ectrolyte can have a 4

creating opt i mwitiplicity| of amiopic] fanetioneli geoups, Hrucks @5 sulfanit eqid,i and. maret typicallye bl ock
3402 di spenseaartdxyl groups. It ef@fedaérﬁwmh&ﬁs bﬁa@@fcﬁﬁ%&deﬂ&ﬂﬁcﬁﬁ g#chE
i gure

| ect ed t h t 1904
ig coted QP! Bkereh EP—Q‘g ram re o [tﬁecrﬁ °d19f21$WPFFeP°?5ﬁ"Bcésses an

event proces s@assweslhoolme@acrybmmdmoosa grosslinkedn poiyaﬁylyter qoBissium, hl ock
3500 deter ni rl&assm&wmy:mcahaté IpBtassium, a craAflitkbs WQ has

been started,

i t t If th g
det er mi nes th%f?ssg?F% %#us&#%ﬁen wen ere’ﬁ]ﬁi ﬁgggﬁp 58@3”9@5&!5@%“ ne
~d is execut enplmrylate, a crosslinkedipaiyvinyl alcobeli grg&qlmlmmmylam. o cxdsslinkedl

t tyhat t th
he note 5?3%%% a"“&“f?%‘ﬁ'ﬁ“"”"% d, Sl Blated polvacrf TR A

A bl ock 3502 has been noved. |f the bl ock 3502

det ernmines that a Semelofipiefesrel eeosslinked golyelectriiytesiatermadedrans palymnerizablé, by t he

dat a Qﬁﬁﬁﬁﬁ&! ng subr n ure

37 ma*éﬁﬁ“’%" Sﬁ'et“??'%“ e d%\“ ;i mhioda Hhindh 90,

opened as a rgwgf“mmm es ety contaig a5 deast eag FbOLIbLgr ans

316 or thaoopeuh@ndgﬁmydmd:hm Méretspmﬁdalbplthesei:ﬁnom&s%bleseﬁucttdIMthat a

W ndow has | USieﬁH 93‘?{‘99 nl?%ll

data processi rsl‘gfs rt_ou‘hn'ﬁ‘g%giﬁ‘g shown 1n guremgged
andmuuures

Some non-acid monomers can also be included, usually in minor amounts, in
preparing the crosslinked polyelectrolyte 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 which contain no carboxylic or sulfonic
acid 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, nitrile groups and quaternary
%  ammonium salt groups. These non-acid monomers are well-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, both of which are incorporated by reference.
Olefinically unsaturated carboxylic acid and carboxylic acid anhydride
35 monomers include the acrylic acids typified by acrylic acid itself, methacrylic acid,
ethacrylic acid, a-chloroacrylic acid, a-cyanoacrylic acid, b-methylacrylic acid
(crotonic acid), a-phenylacrylic acid, b-acryloxypropionic acid, sorbic acid, a-



A bl ock 3500 determ nes whether a wi ndow has been selected, i.e. made
active. |If the bl ock 3506 determines that a win

sel ected, a subroutine C4 is executed by t he dag ﬁgﬁmﬁé}mi em
300. The subroutine C4 is shown in Figure 39. 20 . A bl ock 3508
‘det er mi nes whether a w ndow has been de-sel ected, i.e. hapde19 NOV 1996

I nactive. |If the block 3508 determ nes that a w ndow hap peen de-sel ect
a subroutine C5 I s executed by the data process|n
The subroutine CS is shown in Figure Vs A bl ock 3510
det er mi nes whether a wi ndow has been closed. If the bl ock 3510 25
determ nes that a wi ndow has been cl osed, a subroutine C6 is executed by
the data processi ng system 300. The subroutine C6 is shown in

Fi \%‘ yrg 41. b chlorosorbic acid, afgdlit @éil, éiﬁihﬂndiﬁiﬁrpﬁﬁﬂtﬁ‘& ciligrhib @Lid | l&ters ﬁ@?yﬁ@f S ?f
a wi ndow are g c ser .can sel ect a
save opti on. ta'n:a %}gﬁdﬂ?'&;&iﬁom’c’fet elgm%ﬁg{gg?’ﬁﬂ:% ﬁ@%m’c “‘H 9 of a

wi ndow ar e be| mpleicgady m%mmxmhﬁ@e@ﬂé@lﬂewa@mmdéat@eﬁmnuﬁss| ng
30 system BOQmsa'ﬁh-aed uiilfdhiet acnﬂn&?om&s ﬁaﬁwmpﬂatﬁi SHrSmdlie. vmyl sulfonic acids A

bl ock 3514 et een, r,esi ze a co uter user.
If a w ndowqhas een reS| ze LYE%Q %’Wg &%'ﬁé/

processi ng sys S acid; acfyhc aﬂd‘HEeth'Guﬂfﬂ@c@ld suczhhwmulchthm gcryhte43

WO 95/ 30951 sulfoethyl methacrylate, sulfopropyl acrylate, sulfopropyl methacrylate, 2-hydroxy-3-
PCT/ US95/ 04518 ethac

42
A bl ock 3516 deter ryloxgpm& (lafpmgﬁcxg d2- h{nhdehz E‘”W‘RE?BW“&“%W@“ noved by
t he _ conpute .crosslinked ppl g forciise dn Hierpsesenttinvention Gmytmt :
within a Wld mgowbexybegrmg:sno\?mﬂse polymers In¢lude CmTEUI}th 8 $&eH-acril oxgu'ﬂé ngg 9
i s executed by, e ubr put1 pe i s
shown in Figur eBWE Wﬁi‘?‘mﬁﬁg@iﬁg’é’fﬂﬁéﬁ%ﬂ% M@g P,

wi ndow i s bei ndcidcsraft | eopolymess, pavtislly meutralized starch-acryhc|ag:1dt Bnﬁbtqpolynfefs 18

detl:) erm nes tC Pigtsapbniﬂeﬂdﬁhyll Sac&ﬂﬂe%ryﬁder 5tére opblyrder. duse@nonﬁme or
subrouti ne G roc

subroutine C10 &r?laﬁffcﬁ &i’ag?g%v#gﬁ‘?? %&‘Sﬂ? Afg’"i“pgdy'xers o{many °9th°-lt:$q°g%¥ﬂg

appl i cat i on®pr §8Plymersspastally] neutralized polyacrylicearid, and istighaly viietwiwly crasslinked been

v}

10 noved, or porynmvuﬂpdﬂmxﬁﬁ@uaﬁedjﬁé BacryRedtid PERS& polfthert Earfbeiskd el has
not been selec been e sel.ecte i f a
wi ndow has not H%”&"“SF |'?‘“%?"F|° &gm%rmgred#ﬂ‘erent polymers. vﬁﬁﬂ‘a&f Q?e not

bei ng saved, oth qs¢ nyledwends arot disased rin sUSc dPatent 3,661,895 &J.Sudatent or i f
an obj ect Wi t hi4[078,668,0L8VPAténta093 1796, QLS PUEH 41666 10BS, 50 08! PRlentiSPI44R! (T 2
W ndow i s ngt’ Most preferred crosslinked polyelectrolyte for use in the invention are slightly
network crosslinked polymers of partially neutralized polyacrylic acids and starch
derivatives thereof. Most preferably, the crosslinked polyelectrolyte comprise from -
about 50 to about 95%, preferably about 75%, neutralized, slightly network
‘ crosslinked, polyacrylic acid (i.e. poly (sodium acrylate/acrylic acid)).
2 As described above, the crosslinked polyelectrolyte are polymer materials that
are slightly network cross linked. Network crosslinking serves to render the polymer
materials water-insoluble and, in part, determines the absorptive capacity and
extractable polymer content characteristics of the absorbent material. Processes for
-network crosslinking the polymers and typical network crosslinking agents are
»  described in greater detail in the hereinbefore-referenced U.S. Patent 4,076,663.

The crosslinked polyelectrolyte particles can be formed in any conventional
manner.  Typical and preferred processes for producing the crosslinked
polyelectrolyte are described in U.S. Patent Re. 32,649 (Brandt et al), issued April

' 19, 1988, U.S. Patent 4,666,983 (Tsubakimoto et al), issued Can 19, 1987, and U.S.
15 Patent 4,625,001 (Tsubakimoto et al), issued November 25, 1986, all of which are
incorporated by reference.



~being scrolled by a conputer user, or after execution of t he appropriate
sdbroutine d, C2, 15 C3, ¢4, C5, C6, C7, Cs, C9 . EoRERYl am
returns to the block 1904 -shown in Figure 1 REPL&E\*@M Sﬁ { When

LXJ

the bl ock 3500 determ nes that an application programis just startefl po
“t hat the subroutine C shown in Figure 36 is|entefed¥0Val996ock B600
det erm nes whet her the application programj st starting is
compliant with the note program 318.;5ln effect, the 20 b oTk—360

determ nes whether an interface exists between the application prograntj ust
started and the note program 318. | f the block 3600
determ nes that the application programjust started is conpliant

"with the note praqgram 318 | ock 3602 registers the fact that the

appl i cation pr ogﬁgﬁ?‘f’ﬁif“dhﬁs o t%gf“&gt‘éﬂc‘f SIE%FF{)P?%'FLF“W?W%‘Q‘H 5§ pr ogr am
318. For exawpdlee aquephssplutiop dyethartsolutidn palymegzatiof snethodb.a s deseribabini cat i on
programis CgEPiioReirefdiechdd! S, NPAtentP RRJ" 3 tﬁ%&?&&% i f

t he bl ock 3600 ldettfi:‘r?n' ne&dttf?:st t he tagggi?gg?oﬁmggmpgst Star eé‘ i s not
conpl i ant wi tp{olves the use ot an 3queQus Feaction Mustise to,catTyQut PO f &e t he
fact that st htheaopsslinked ipolyelectoglytem Thesaqueous reactiominixture dsithies sutjéctadotepl i ant

wi th the not Polpretiéafidh Sriditions WhitharPsufficiént o BbAUBYinife mikture, substaatiall
indicating thaf th g@gslrl lgn?tlon &ogrg@?lds ot cogrzpr#jnant wth the rote
progr am 318. WAR{UFOLDEIBM AP ROS 398@?‘&‘{8}? ¥hat the application
program just st ar Mede specificallyl theraquegustsolution polymerization methodrfogpredudig, or
after the bl gekcrdfidkddepolféititcolytd omphiseshR! preficdiRR OF 8 agdobis! Hacibfr ted is
not conpl |-antm§%€ th'th?ﬂ pofe program 18é.tpe subgout j.ne,d eturlpnieéo t he :
bl ock 1904 sfB{Are 1 Which 1q ﬁg‘ﬁg‘tH‘eP ynerization \ip, t9ER g sdesired cross

PCT/ US95/ 045 pélyelectrolyte. One _element of such a r_eaction mixture is the acid group-containing 43
Wien the bl 0giondm maRHAWhiBEHill foh the "Ea@ﬂﬁiﬁehﬁﬂrﬂec?&smwgo Sedttdijee t NE
subroutine C2 ihovvn I N FL[%ure 37 1S entghﬁ , ablock 3700 dﬁ rmggs

whet her t her &0 Bf Prodyged. The reactign guxtyre Gﬁ‘ef’gytq?@pﬂfﬁgﬁﬁ‘ REtHVed. |f
t here are notweighttdfathh adodomer hraatefiald 0inbthien gomponent of rthe aqueoub aregztiogr am
-cor respongdi Ngnik@ ' | ) ' e i m@l ' 5.
with the %ot e rgéér}gn %SP Pﬂéeb%ﬁﬁgg hge# fﬁwhglrﬁeg:]%r e, t?&ﬁnggreegﬂ
attached to t xm%mwﬁ?cmssh_ ed polyelact 8 desprbed,ip moge Aeall Inuthis 3hdYeng ¢ o
t he wi ndow baefecenoal/ &S Patent Rey321649,0W.S. Patent 40666988 arahd VIUISh Pdtentnot e
program 318. Il . ' : are
notes attac he4(362t5_600tl hemﬁovgéo r\}(vi %%%M Qé%t %pg%ﬁggagg 'bg!?gegéné te“}m{e atqt]&fug

t erm_nes whet her

there are any eHUORMIxMFs, inayameunt;pf fm ehouti (RN moleREresnhtp abyt 5;molse
of fset, i ae. pepcentbaved of theototdd mobesvofimariotrien presénttifn ¢henagueshisumixtdrefabdrit t her e

are any 0.01 to about 20 parts by weight, based on 100 parts by weight of the monomer
material). free radical initiator including, for example, peroxygen compounds such as
sodium, potassium, and ammonium persulfatw; caprylyl peroxide, benzoyl peroxide,
hydrogen peroxide, cumene hydroperoxides, tertiary butyl diperphthalate, tertiary
s - butyl perbenzoate, sodium peracetate, sodium percarbonate, and the like. Other
optional components of the aqueous reaction mixture comprise the various non-acidic
co-monomer materials including esters of the essential unsaturated acidic functional
group-containing monomers or other co-monomers containing no carboxylic or
sulfonic acid functionalities at all. ' '
P The aqueous reaction mixture is subjected to polymerization conditions which
" are sufficient to produce in the mixture substantially water-insoluble, ab;orbetit,
hydrogel-forming, slightly network crosslinked polymer materials. The
polymerization conditions are also discussed in more detail in the three above-
referenced patents. Such polymerization conditions generally involve heating
13 (thermal activation techniques) to a polymerization temperature from about 0°C to
about 100°C, more preferably from about 5°C to sbout 40°C. Polymerization
conditions under which the aqueous reaction mixture is maintained can also include,




such notes, a block 3704 renoves a first of these no

of fset fromthe old posi tion of the w ndow, a{{@}g&@}f@eﬁ‘"ﬁ@tﬂ'
.deternm nes the new coordinates for this first note. Fhe1Tew :

coordinates of this first note are those coordi nat esjwhi tc&
ori gi nal attachment site of this first notejrel gt‘th; ggvn{g%he ndow

" when the windowis at its new 15 osition. A-Block B708
determnes if this note is to be di §BI ayed. For exanple, the bI ock

3708 may determ ne whether a note is to be hidden or “shewr—t+f—ttre—btock
3708 det erm nes that this note is to be displayed, a block 3710

di splays the note at its new position, i.e. at its new coor di nat es.

After the blforlkxanipld) subjeqting i redotion ity orpm:amhamf&wryodaﬁem‘bnﬂhe bl ock

2 rerurns T Ae opmatioh ARG o, Rainle, BLANBR: rhidfoRt A",

nore notes rderiTOmagRet Po‘ﬁ@“%\ﬂéﬂ ajtgmative genyentional POWiOGntedﬂ‘uqmg wi ndow.
I f there are'l‘hd hBulhh@ Prodyct 4 @ Sswolian wabdr-iddtublecipirégel 9 The

gftgihgz o Wl‘%&hﬁg %ggv or og?lipﬁ%ert‘{aeé@%ﬁﬁ&%‘%snes,

that there aP¥° new p05| tion ofthe
moved wi ndow, t heThauisid GirictienaCgroups of tise pdymmmbdeﬁﬂk forifed u’i It/ dgule Sus

Fi gure 19. Mﬂg& Mzh@ mﬁﬁ‘ﬂﬂa e t he

bl ock 3504 sgea‘t:%éltm,c,‘ﬂ"éeg&barlo t WM shown 1'n %ﬂ u q’ll&s%entered
a bl ock 38003WctamveRtio H'?“Hf)m Mdsast GbP‘{SrQégP%!PnPW‘m and more

corr espondi ngrefcnalﬂhet h'nsadbwtvﬂﬂlmblelpamepwefﬂbaeﬂl mpaoraet dtilizebform the Wi t h

the note pr\cl)ﬁﬂ EERARA g dcld bibap-cBRifnis o A BT AhABRE @Y ™ 11
particul ar ‘EHB“t E%Fh sutrforming gatigey insluderfor example, alkall metalsndows

cor r espondi ngmioninapy Isusstinited apmogiumNEnd/dhinés & discugdEn| ih Athedidetail lil ¢he1 Ot €
pr ogr am

\Y; tachnment “sites associ ated therew th.
'f the bl ock 385 U3 urkib i 5262?1

etermnes at the newy qE)ened w ndow can

accept nobes, a bVl iBdp prefermdsthat the ergsslinked pelyelestralye be manufachwet 30951
PCT/ US95/ 045 1iSing an aqueous solution polymerization process, it is also possxble to.carry out the 44

| t b t

G obenaer %QH‘@WWMQ{*%@ Pt %iﬁé%%gg&@m‘éﬁsiﬁﬁiwﬁa«aﬁ B ned

wi ndow. | f t (%8 inyese emulson pobmsrizationcortinverser syspension polymewpon pmdmspr ogram
correspondi ngntthet itverse bniulipR Npolymédddon idr Rverse Ofispéngioh pblierizaiion

W ndow 55 PigEk onaé“k%s?k%% %ﬁﬁéﬁ%ﬁ‘e@@w%ﬁ“&m@mﬁwm th
t he not e pr odh ﬁfﬂt@ tiny deoplets in a matrix of 2 water-immiscible, inert organic solvent such
as cyclohe:mne The resultant crossfinked polyelectrolyte are generally spherical in
shape. Inverse suspension polymerization procedures are described in greater detail
. in U.S. Patent 4,340,706 (Obaysashi et al), issued July 20, 1982, 'U.S. Patent
2 4,506,052 (Flesher et al), issued March 19, 1985, and U.S. Patent 4,735,987 (Morita
et al), issued April 5, 1988, all of which are incorporated by reference.
' Preferred crosslinked polyelectrolyte of the present invention are those which
exhibit a high absorptive capacity. Absorptive capacity refers to the capacity of a
given polymer material to absorb liquids with which it comes into contact.
»  Absorptive capacity can vary significantly with the nature of the liquid being absorbed
and with the manner in which tlie liquid contacts the polymer material. For purposes .
of this invention, Absorptive Capacity is defined in terms of the amount of Syntietic
Urine (as hereinafter defined) absorbed by any given polymer material in terms of
grams of Synthetic Urine per gram of polymer material in 2 procedure hereinafter
15 defined in the Test Methods section. Preferred crossiinked polyelectrolyte of the
present invention are those which have an Absorptive Capacity of at least about 20
grams, more preferably at least about 25 grams, of Synthetic Urine per gram of

\




particular windowis not a valid attachnment site for not i |
bl ock 3806 pl aces a - note dispenser.in the newy I RERLACH et SHIRT
-subroutine C3 returns to the block 1904 shown i HGOre—T9:
| fthe bl ock 3506 determ nes that a wi ndow has been sel ectled s 8 ’\5@3
~subroutine 10 C4 shown in Figure 39 is entered, a bl 38 etermr
whet her there are any notes attached to the sel dctlied-w-rdow:
the bl ock 3900 determines that thered7are notes attached to the
sel ected wi ndow, a bl ock 3902 determ nes whether there ar& any Totes
attached to the sel ected wi ndow whi ch have not been activated. If
there are any notes whi'ch have not been activated, a block 3904

activates a %6191%& mteanqupwytue Gatertdi€ o8 tossfiRéad g@%eg&wpt}?é 1>

ey

whet her t her no have not been actlv t he
bl ock 3004  Herein have 4 Absorptive Capacie, of rom glout 29 8rame to, gpast 70\geams ofie bl ock
3902 determ Smh@hdfnmldergnhmfpo&wmrmatenal been activated, or if the

bl ock 3900 det er m@e ailfb'ftthé RedsSii E@gB@eﬂ&rﬂﬁﬁeaﬁE ?ﬁfgrgl&lg'?g om the

sel ected wi ndow, the subrqug |nﬁ tdrns {0 t

Figure 195 same polymer material with the spe propertiss. Ehé‘i Besdh pRicbe; “éF \MFﬁEiow is
desel ect ed sexanipk, some ﬂ'qsshduﬂlpdyet&trolyﬁnan edmymemstﬁrcg-lmghﬂecldsgrtmt ered,

a bl ock 4000‘:@'%1 ship&r to.
the de-sel ected lﬂﬁcﬁwﬁy& m;;ti ﬁg?ﬂ ar eﬁor{ot att eanwa%geysgﬁwoct ed
wi ndow, a bl &R polymer, y 8 M@cﬁaif‘ grethy

attached t o tphlyelectralytes cam varlg itn sizey shayie, Blasorptive capacity, dmgtatheapmhenyoe made

“inactive. I f chirgst e t R,bgm %&S'

bl ock 4004 dea{: éiﬁast?:gs Ig(rqile o¥°m§ g ﬁ(‘@fﬁ%ﬁi ;}Eﬁg g‘é “tkgrm nes
whet her t her #0¥¢ S‘my‘&r"’@"s&ﬁﬁf‘sﬁ?ﬁ‘ Y Qb sisatiy Aetaer %"\9%’ iyt ed. | f
so, the bl oclnedttdiided epalyacryice acid, each crassiinkiadr polfélemrolyné ehavirlpi Gimilsrve not
been deactivg,}gg,m ahen the bl ock 4002 determ nes that all notes
attached to de-sel ect ed wi ndow have been deactivated, or if the bl ock’
4000. determ nes that there are no notes attached to the

desel ect ety wi ndow, PROCESSFORMAKING POROUS ABSORBENT MATERIALS ock 1904

shown in Figure 19. 30 % nﬂrﬁﬁ‘ﬂ 10 detem nes that a w ndow
has- been cl osed so_that the subroutine 61506 shown in Figure 41 is

entered, a bl ock 4HhgoPresant invention glse ipnolves o methed fop produging an absorbent
attached to thstesidl haeifg. mﬁﬁ'@&lsuﬂficei hag idescrib&d hertift abone, aaigibingdhé ftepscafosed

i ndow, a bl
Nt aohed t o (05 sppiving 8 st b %@é%t@ﬁwfmwﬁ&%.‘spt 7 ke
bl ock 4102 de‘f'étpﬁm@sbls.h Jeaterh eweﬂaatee ahworkent -palymese gvhesein ke cﬁ!é'séa dow

WO 95/ 30951 modification compound has a function for modifying surface characteristics of the
PCT/ US95/ O451§1 la’en 45
S

which are sti {/’38— (be; ﬁecl)hé'ﬁ tﬂi@‘fo ermedgmontéy al?soﬂ]mg W(a)ttelésm? (cm t he
di spl ay. Thenfemoying a portion of otaid water while: maintainingthe rabsotbentr polyper ity

ot her notes aiibsahtddiytthe sWolichl state,Othedebyl vming a porous structure in the absorbent

2 material. Preferably, substantially all free water (that is, water which is not bound

chemically with the absorbent polymer) is removed in step (c), thereby leaving the

porous structure substantially dry to the touch. Free water can include water which is
retained within the passageways of the absorbent material prior to said removal step.

The portion of water removed from the swollen ‘absorbent polymer can be

%  removed by any means which results in the stable, porous structure. Such means can

include méthods that are well known in the art for the removal of water from solid or

semi-solid materials.

One method of removal of the water is to extract away the moisture using an

. extraction solvent which is substantially miscible with water, which will not readily

15 absorb or solubilize the surface modifying agent, which is easily removed from the

swollen absorbent polymer by evaporation (i.c., has a low boiling temperature),



which are still displayed. |f so, the block 4104 renpres—anothet—ot—the
notes fromthe di spl ay. When the- bl ock 4102 REBLACHVERE S}% |1
- notes have been renoved fromthe 5 di spl ay, on i[i the blrock 410
determi nes that there are no notes attached to the|clioseg noy %996 M hdow,
the subroutine C6 returns to the block 1904 shown iin{Figure 19.

If the block 3512 determ nes that cqr&tents of a w ndow-are—~bei-reg—saved by a
conput er user so that the subroutine C7 shown in Fijgure 42 is entere
bl ock 4200 det emi nes whet her there are any
wi ndow. If the block 4200 10 determ nes that there are notes attached to
this window, a block 4202 determ nes whet her . any of these notes
contai n i nf oxndfarivdhichudes hottmse affinity orsubsmitial esactivityefor the whsdrtient potyrery . | T

t he bl ock 42Qaeddlt er m nes that there are attached notes containing

I nf or mati on whi ch, has not vet been itten, a bl ock 4204 wites the
note information ?‘o'P°'8n%'°€9F°§rPég°e°8%ﬁ IR Msky high temperajuse, chigh masy transfesr | t he
bl ock 4202 deeansnsuch s bigh velocityt dicorgasess onloy mtbient pressuess (eurhtag partialor 15

| nfor MBLT 9Nyl Wcului), ¥ anp B8ifbiktidnl 'thest, o Yemotd ik WA ol gl g the
informati on Qof nat her Qf .t he nojes. ~the bl ock4ZC term nes
that the i nf SYRHeRaBsorbesF palymes,  Such preicess is preferrpf because she Walerisemevedn, or | f
the bl ock 4208heiiths peed so inttoducet dtherechemizals or solvents widxaaitahe water. Most  t he
wi ndow whi Chpfetdliy)t & prdcessDRAIN ferfsVécie eet Qstr?FFi u&@‘fﬂg%@%%ﬂed routine

C7 returns | f

. t.q the block 1904 sho |
t he bl ock 352?8&@%%%%“%3%%%&?%? Fratyte goliapse, conput er user
so v that tRapidutemonali of the witeavfrann typigalr kydéSgel Sabsorbert egolyried! ock

4300 det er m Rfateridls Swititdut collapse Ofth@gﬁagimyﬁ%umtsg&ia@ﬁo%ﬁﬁ%c% '8’6‘\&,\, JiE resi zed

w ndow. If t e nptes attached to.the resize v, ~a bl ock
4302 determ &@g'%ﬁﬁé?'ﬂ%& S y'téﬁSFP"Hﬁf&a‘m ellapss\of the pariele, been
processed by meréspscificallyalie cdllapsenafiintar-particly passhgeavags inahé sisbotbent! pobynieSi zed

-W ndow Whi choccugPdue BAKERBR %&ﬁoﬁ'&?%&?ﬂpsuw m%eewsﬁcés 3 ter.trhe

bl ock 4304 ptogcesses on g{eﬁaﬁ ot es ye ) ocesSed. "The

bl ock 4304 i?@%ﬁ“i‘ dcRemo¥Hf wasen from; the magsagawaydraws ther passpgeway

n(ﬁte i s procined dogyta the highoealilldRérces hsoﬁh&&hiﬁ&ﬁ@aﬂ@éﬁn@fﬂﬁ&w&igﬂdﬁﬁr
there are an sutfaces. Q! i v r t he

bl ock 4304. }Iﬂ% . ?\lgtrng are, t'heimbﬁ‘gclgaz@&ﬁé &%“R%?dq‘é%s‘%ﬁ@%"h € of

t hese notes. W PEPRRSK they surisees of thecrolymen which jnsluds gahpylhaash 30
processed by hyéicexyil grokps4dibecome icherhibsllylbonddd tbgerfier etiieprobess §s dondkonlyher e are
no notes LEGRER difingees g returns
to the bl gckre%gid.gom | g&?b& 'Fllréﬁtﬂ’le‘wg% 15 &M&w%ﬁﬁgf@es are :

processed by %é’rﬁi‘%c‘ﬁatﬁ%gﬁm} eeliulesic fibeese and roellylnsic rstructures bavingn small
Figure 44. A dapiliaries4dtiiord diber rdiansetershetTher efidve ofo hgdrogen donding Lahnbe

lgg_/c leJZ 3 2?0'4; feﬂlohﬁmted by tisshe SPtcivel Péper, wadding the paper into a ball, and allowing
tﬁe paper to dry. Upon drying, usually taking several days , or by using forced heat
»s  drying, the dried paper becomes a tight, hardened inflexible structure.

Therefore, special drying processes for rapidly removing water from typical
hydrogel absorbent polymer materials, without collapse of the passageways, is
required. Such processes can include, but are not necessarily limited to: vacuum
flash drying; high temperature, counter-current or co-current air drying; fluid bed

»  drying; dielectric or infrared drying; freeze drying; and combinations thereof. Such
processes are describéd in the following references, the disclosures of which are
incorporated by reference: Handbook of Industrial Drying, Marcel Dekker Inc.
(Arun S. Mujumdar, Ed.), 1987 (ISBN 0-8247-7606-2); Flash Drying, Bilgin
Kisakurek (pp. 475-499); Microwave and Dielectric Drying, Robert F. Schiffinann

s (pp. 327-356); Freeze Drying, Athanasios Liapis (pp. 295-326); and Application of -
infrared radiation for drying or particulate materials, Jakobsen & Driscoll (pp. 704-



46 hidden. If the note is not to be hidden, a bl ock 4402 deternines
whet her any portion of the grab area of the note currently being
processed; such as the grab area 102 of the note 100 §qr — "
" Figure 1, is within the viewable region of the resiz il rm,ﬂﬂw&‘%
portion of the grab area of the note currentl ei ng processed ji s
wi thin the viewabl e region of the 5 resi zed wi ndopw, | a19 NGY 12904

di splays the entire note currently b¥i ng processed.
ot her hand, if no portion ofthe grab area of the note] c Ty
processed is within the viewable region of the resized w ndow, a bl ock {4406
det erm nes - Wwhether any portion of the note currently being
processed i sqpfyt ' e i

Come. por t1 on’ " g 32 (K8 Mjubidh 34 P lsevier i, PLUIISER CRA G0

vi ewabl e regF n of the resized w ndow a bl ock 4408 displays only that
portion of the noltésusuauymﬁdeutmmﬂoyebmuwmnlmmmmmmwﬁomn this

vi ewabl e reg' 4

currently being processesg 9@%&1 g‘%°%“of'c1“n tlﬁ{Dp}e“rgeut?h %P %&tﬁ%ﬁe

di spl ays’ #he remaved avithgut furthercollagse b |°Hﬁ"°ﬁ?‘%‘%?é§§'§!$ mﬁﬁ‘°4sﬁ ‘“PH€° Bir §Bing4 406
~determ nes t {iaid bed drying, and thedike. on of the note currently being processed is

within the V|evvab d m t bl ock
4408 di spl ays thai@{)ort ?’8;31 e& %bégﬁgﬁtgu}hr%ﬁtﬁhow %u gf E a%gpri,&?

which is wit HWF‘FL ghagactenjstics com “@H@Y‘B&l#l ne
shown in Fi gfirs sd:&cemodxﬁcatmmtcmpmnﬁmntdmpbﬂmlofd&ﬁﬂ‘a&rnﬂmata-ml&mgur e 43.

On it he

I'f the bl gck 38 vﬂ:ﬁﬁlﬁ% ?ﬁnfﬁbggm@tn“m@eﬁ?ﬁ\ RoAEQoh Eodn;% moved
t hat h = { dig o
2500 det er i has a/RHEgt0a foF RAdifyigE surises chagarterisBesoaf the; shepEnt RIS Bndow

\ém' thin whi ch swellindj thet absorbesti polymer &y. absbrising vméri qcB freezing thed sWallen N
eterm nes t esse
7 e " Sk s e GO B Sl e 06 S i
been process I $hereby forming aporqus stryety f these
notes is a tached Ih(pr&'&rabt:ﬂﬁﬁdubﬁitﬂghmwﬂ:endﬁ rhateddl as a precursor}Cddd

bel g moved, Ve el of sapd 88 (Bl °F ﬂh%gﬂ' dvri o SpSt pobymer
which it is abatgddeennshe typically in thenform Ims,oeylindass blocksi he
obj ect bei It nlg fiGeys; filameRe] Q?th&rsha m@wﬁmmeﬁbgpmga&ehmssmmfmuy
appropri ate e X [ | egC in
onhect i on w FRsel PitcifsoF i pbiuec bOlmee bl Wka” DY, WigplE PR ¥
det er ni nes® t hembadiment; nansabwrbmt MECTQSHTUCHHIE J0fh sheet @oaan%mg écf““’é'@ dey. 080
noved, or aft pitertdimedted @bisotbéh® paitiiidsaofs thiehilitofbedits polimere carh be fuseds agttheached

to an object bein noved, the bl ock 4502 determ nes whet her there
are any ot her PISSH Y- whi ch have not been processed. the bl ocks
4504, 4506 and 4508 préfersed embodiments, ovariety ofr mragens owm%fys-e

bl OCES V\heg chieadititibs 0P ABsciBdm ! polyiRér inRtials|dan6y ased R the ﬁrﬁteslﬁfabeChed
0,1 4 89O Mpipion il AL s Sl VoA S "
nnprovmg distribution and dispersion of liquids in absorbent polymer materials.

In more preferred embodiments, one of the above dc_sscribed polyethers
including non-reactive polyethers and reactive polyethers can be used as the first
surface modification compound. Such polyethers can be applied by any of various

E) techmques and apparatus used for applying materials to the other materials 1n<;ludmg
coating, dumping, dropping, condensing, spraymg, or immersing the reactive
polyether onto the absorbent polymer material. As used herein, the term *applied
onto" means that the reactive polyether will be on at least a portion of the“surface
area of the absorbent polymer material. Preferably, the reactive polyether is applied

s onto all of the surface of the absqrbent polymer material.

In a preferred embodiment, the polyether is combined with the absorbent
polymer, and the two components are mixed, preferably thoroughly mixed, using any
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m nes that there are no notes attached to the wi ndow Wi { ME Sgggé:t
i s being noved, t he subroutine C9 returns to the¢ bl ock 1904 shoyn
in Figure 19. : I f the bl ock 3518 determni he$ tHANOY 99gdoy | s
bei ng scrolled so that the subroutine C10 shown|i-pm Figure 46 is
entered, a block 4G00 determnines W&k her there are any potes 5 :
attached to this scrolled wndow If there are, a bl ock[4602 determ nes
whet her any of these not es have not been processed. If there are
not es whi ch have not yet been processed, ‘a : bl ock 4604 determ nes

V\nrgxent Egr ngt Lbfﬁh%ﬁ{:eétcflgﬁﬁnngm Pér}lm J[ag%%m@q]bgly&ﬁ bﬁﬁfﬁ %ﬁogrm’ve option
has been o knel 8 E{egﬂ'°w“i®¥h°‘9‘ r]lci""ef""e'l‘lf‘ %@ﬁ%&%e £26HYR nes t hat
the first ot:olvtﬂ;eres hm@d to\,thecsbr&n;\nfﬂmbswbmtumbmer through a qovaleatstond, i s a
Tovi g ot o EoBlep EbdlA tg“‘%"ﬁ‘é‘é""wp&*f‘@ Racitle poljelberBbEndcd bt D &
‘a fixed rot 8?8‘ -"’”“”'%88 "‘61‘" ‘Fﬁ@"%t‘%‘l ys ‘ﬂ??gerrfﬂpéﬂ‘“&&t t he
scrol | abl e ooapEthenopfreadiiwe polyctber 1arbended to the surface bf the.absakbent polymer | f

t he bl ock 4@&%@6&&6&&&?%&&%“&%&%&% dedckiBedred to a noving note
section of a ck ,4608 causes th oor.di naf es_ of the
note to be adj us}‘edmﬁé\cﬂiﬁ‘ °‘3f"l.°a ?Férr?fl embodis %'SPP% 8ﬁ°aa:"r eis

att ached scrpolycations can beused asithe first surface imodification mlmumtlow
Thereaftgr, a bl ggk p@é&&éﬁb‘%@ﬁn&nﬂ%@&&@ot@) Q%aﬂiea%@vﬁgre%e &880

coordinales.. TS Bhatk supee moghoaian conpbond bS58 168 3 Taiion el Fn't nos
that the notwrfamoiaﬂnlapsdubemg:qunmdsﬁmd sbyllm@mfl:thnaksorbant polymeﬂG(Iihe4610 i's

not a novi ngab@&h&n fymief gﬂi&a@pﬁ- I S not
attached to a jhnovi no g“ggé’? (F)l&: ‘gagécrreo 3‘3‘6‘#‘% ttgrr Ethl S
note is di sgPRfeH ‘E%‘ cient 1o gAuSe, ibsﬁm Polyfaer o e tenes

whet her ai| witet hePreferably, ahd ratiocaf the waker to the kbsacbent polymer mlhbh)in thave been

‘processed by, 490 I f et 25
Eeen pr ocessmgg? %&ﬁ fi i%é%ggtﬁ% gr%%(g géfgﬁb% her gfaayﬁe@%{’)?g@tget to

be processe : V\hen the bl ock 4602 determ nes that all notes
attached to the Sinr © pteficiradi emimdirmecthbdirst surface modificativasapoumd (iief at he

bl ock 4600 d GisH qﬁagcg mh&h Il ed
w ndow, the Eég&m&b?%e&%“@%r ns ‘?gf}{& 8’“%%’98 i@h& u{ree 19.
The Draw ’anE‘?'BP‘EP‘\Sc‘E dirgsu ‘ﬁl}? %B°%FR1“%%‘“$‘ w@??cf&ﬂ Sor e

detail in 3&&W®n¢b§un€bmﬁsmwanshbmbi&ﬁf)b8mupmm t he

Inuggtsl \%Zt Ihler aH; ayer S have %aen p%%%%%ed;&r?&&qﬁownrﬂl the % gﬁsehﬁa\[/)reaw
not been pro@guesugliquid M%&Mt‘&r‘ﬁ#‘ﬁ@%‘lmﬁ@d’% further ‘Pﬁé“%{(% Wwhi ch
are adlvensely effett ih‘soﬂ)bﬁcywrrlhaﬁqm&sdnhlﬂbtymﬂhdmm“lymenceﬁmed If
al | of thg i teifpik tht v mbiekditr weight alcohols such as methanol, ethanol, propanol, or '
acetone can be contained in the liquid mixture as well as the first surface modification
compound. After preparing the aqueous hqmd mixture, the aqueous liquid mixture is
applied onto the absorbent polymer.
- The aqueous liquid mixture can be applied onto the absorbent polymer. The -
%  aqueous liquid mixture can be applied by any of various techniques and apparatus
used for applying solutions to materials including coating, dumping, pouring,
dropping, spraying, atomizing, condensing, or immersing the aqueous liquid mixture
onto the absorbent polymer. Thus, the aqueous liquid mixture can be applied onto
only some of the absorbent polymer, onto all of the absorbent polymer, onto only a
1s  portion of some or all of the absorbent polymer.
In some preferred embodiments, the first surface modification compound ( i.e.
a polyether or a polycation ) is dissolved into an organic solvent to make an organic




unprocessed | ayer have not yet been processed, a bl ock 4704 determ nes
whether it is neces- WO 95/ 30951

+ PCT/ US95/ 04518 . REPLACEMENT SHEET) 48
sary to cut through a first of the unprocessed iten$ gf—the-frrst

™I T1TT ol
unprocessed | ayer in order to : - expose ‘a sel é¢c edg%hlw 8
If it is not necessary to cut through the first unpnoges |t1?r?1 of jt he
first unprocessed | ayer in order to expose it itenm a

bl ock 4706 displays the first 5 unprocessed itemjof the first
unprocessed |layer normally, i.e. wthout cutting thredgh—the ~first

unprocessed itfemof.ihe first unptocessed | ayer. th t.her hand, if it

i s necessar y”k“g“‘"- The firs E‘ff?acf H‘?‘@b‘%ﬂ“‘?’h%‘”‘i‘?%‘é& %%85@%@@ i‘g%ﬂ‘igé?‘ct he
first unprocolvsatchy anyeof vamions techniques angd apparatus used for dissolving mattrialsas) a

bl ock 4708 dj ay inf ¢t . Rakie it : ' : essed

| ayer %ﬁﬁé’ éﬁ&i‘??‘r?é!% ﬁh?qup? he f??‘g?bﬁﬁgpgg%ésgg%%{?nqlﬁgﬁ ﬂ‘g first
unprocessed ﬁ“g‘? of; ebhfsﬂ F0GRP 0 expose the selected item |If a cut-out
border issto be gnanialtemativerpsefotred kmucrli@ent) the steptof (2) is carried outhafterithle t he
ld 1 onal |y oD O (! BIEKS peciially, Ghter UP GUECRESES solifSh & Sslblid oo 2 | o
Ater the bl twPles shabtsrbodvmet: AR U suript of e Bhsdsar polyme wertirhs,
unpr ocessed surface modification comprund ys applicdf onte thhesviillen kabsatbént dpalyherys t he

first unprocqa&esy the fist Sarfiddanddification compound BBAIGE IRE hrfadd 6f the ¥woiEnt | NY
through it, the.block 4702 determ nes whether all of the itens

ofthe fir'st Eﬁ?ﬁ?bﬁ?,t&o tayer have been processed by the bl ocks 4704, 4706,
and 4708. |f Upon comtactingnwith dhe equeohe liquid riztse ed waterrsheodbsotbentf i r st
Vhen the bl ol Her st 3R DS hagtide Water. Substandflflok: g eweligof i, 170
unprocessed PYPH} ‘ﬁ%ﬁ%%é%"ﬂf&@%@@&%;ﬂo“ﬁ% ‘BF@E@M’W“&WG?‘W&%F 4708,
the bl ock  liquid mimofe afcthe water@ntothe absorbent poliymprer 3n pexferreld @abodimentsssed. | f
not, the Rl ogigde thah about 6%, mo referablﬁl\?}\%ﬁe ﬂﬁﬁ%#%‘%’ﬂ%@ﬁé{&%h&ﬁm of
anot her unprqcessed | gver . .an %;gon. en e ock.’ .

det er ni nes tﬁ}ﬂ‘ ot Igg%epg tﬁ%m 8 SWRLE SCQSE%GPW by swelling OF 246 Layer s
returns to absorbent polinaedd| Dhéactidd fengeraturg use fa6the swelling will vahyoddpeddifl! of

Figure 19, ag % e%%ﬁol materials used herein.ACerfeﬂ'h@% ind borditfons GPNd note
1506 of the- Ps ng o?(m gure ig a_sel ecte élg te ,?jgr

exanpl e, so l"ﬁ@i)vetaﬁémmm "‘Pﬂ“ébi(*éztﬁﬁg%lé’m’gpm%df?ei‘\r‘rf’éh"gl‘bck 4700
det em nesawheafried outat d tampeératureffomabaite? °0to 80 &Cyost preférably framcabbid deskt op

1510 have °Cto j0°B€EN processed. If not, the block 4702 determ nes
whet her all itens_in

represented by t hé‘l‘\r/]ﬁ gﬁ%@%ﬁgﬁﬁﬁsﬁ% M@elﬂggﬁ“n@?’g&?ﬁ}é’hg aver
bl ock 4704 deblvent such ashad loeganict soleent @ emns aqueots mixture: solventjhthe reactive
unprocessed igqpihe? itaused to react with the absorbent polymer. Tt an embodiment where the
s reactive polyether includes a plurality of cationic groups for making the ionic bond,
the reaction can be carried out at room temperature, whereas in another embodiment
a higher temperature will be required to cause the chemical bonding. For example, in
an embodiment where the reactive polyether includes a halogen terminal group or 2
epoxy terminal group for making the covalent bond, heating of the aqueous liquid
»  mixture and the absorbent polymer is required to cause effective chemical bonding.
Preferably, the temperature of the aqueous liquid mixture and the absorbent polymer
is maintained in the range of from about 60 °C to about 250 °C, more preferably from
about 80 °C to about 200 °C. In some embodiments, a catalyst such as Lewis base is
preferably used for promoting the reaction between the reactive polyether and the
35 absorbent polymer.
In alternative preferred embodiments, the swollen water-insoluble, water-
swellable absorbent polymer can be made directly from polymerizable, unsaturated,




30 as the first note 1502 of the first unprocessed fgyet L% = o
necessary to cut through the first note 1502/ d@fll‘ g!e\cﬁ%
‘the sel ected second note 1506, the bl ock 4708 displ ays fhe _
unprocessed first note 1502 by cutting through the unprpcessrgyi® 9§t nojt e

e

1502 in order to expose the sel ected second pofe 1506. Also,{iff a
cut -out border around the sel ected®2second WO 95/ 3Pp95+
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note 1506 is to be provided, the block 4708 also cuts Through the T1rst
note 1502 in order to provi de this cut - out border.

The bl ock 4 er m nes. whet her her itenp Ln then first
unprocesse zg@oﬁtﬂ%glﬁa%‘fmﬂﬁ\?émﬁe% ‘F&'és’? °“§?‘WEE 8504 has

not been pfesedbededn ﬂh’e WAJER-BYSQLUBLE WAEE&SWE&&W PRDLYMERS
necessary MATBRIALS i¢bn.t 'Sackisadfen iﬂafbenﬁ ipBlyfhet §s hSo r&?é‘degﬁ
cut througg?gggfag%gg&%g‘q%%g to ose the sel ected seco d not e

1506, the i ndow 1504 by cutting through
t he wi ndow 1504After weikieg theosw;;llp@ orlmst polymer, the swallen alisasbant polymeat € 1506.

Al'so, if aischibzeny Forbéxantp £ réfigestion ni@goNd tﬁ%eﬂi&g

to be provk@ﬁ&i%&h%%@{n ﬁ% EHtinthf&‘f-%h E mendo g&t I n order
to provide this g g%’? y-0 us QW@H EPRAANS Kk 4702
det er m nesusadder %?qmamtmls t Eprsexampleqthe swolien absorbent palymer isgarrindor

wi ndow 150 aésed/ﬁztd)manﬁﬁﬁn)eﬁdmghat&@eo ftient r Sunéh r all

I ayers havé tQ el Tefe1:) Xiiibce théﬁf):aﬁ?ﬁ:r%ﬁﬂﬁ ent gg&g the
deskt op 15% ﬁ‘ggvn}ét Y’oﬁeen %&g 0 Ffieoc o at 'UE éterm nes
whet her al Fefg ser@mqusén%cmnsw&esayerbaﬁhm@mwlm etmellq!k!ismuogenlSlO 15

have been @rpieeascotiol dotunaﬁ,torthmcdﬂnafzkeﬁ&&ﬁsm&%ws whether it is
necessary to CU

rst of he unpr sed iiteng of the
| ayer represent edp{%;‘er{qq %‘E’%@ﬁ the ‘swolléd g?’fga’ R 1S o cond
note 15086. e@m%bxmhssnmmemquwwbw-m‘@amosepm&wmabautem it is

nolt nfcgssawc Ejf@r Stbtiﬁiéx&[t%{él”to'cg%se'f ,Ifg{é&exla b&etere i 6 lﬂ%ﬁ&] ys t he
sel ected second no nqr is n cessary

cut througﬁ"‘fehg {] ﬁﬂ“ﬂ&%s‘fgé%' gﬁﬂ%ﬁ\ ﬁ%@ﬁft 8%?“??) B:tql Qi%se the
sel ect ed sélbwaﬂmwe tieambout66%, prefenablnmerethan «abmtcSOP/q 1pore ipraférably

manner . Wh&hork phefr Ofololi ayed in
Fi gure 15 hav;hﬁ; %g&@sygg%sgrocegssl}ggﬁb}tﬂéeihgﬁglrt%ut| ngn %%éﬁa&éy?%kret urns

to the bl odk® %5 Figure 26 or to the bl ock’ 1904 of Fi gure 19,
as apprepri ate. After the freezing of the swolleh ebsorbient polpmerptheortidn of theoframini t em i s a

ayer s whi o SOHMRIRATH (he 85, sHelttkar piiymer 45 RHolA Br SHd by Wbt OVl o
ot Kervvi se o%!‘@ﬁ e g ﬁ'ﬁ%“@gs qugéfﬁt?’d‘eghﬁé?e Pssonvasiod dntp
sel ected the gasmnm\bydmmmmm absotbentc polymet belawt thehielsimeltingat i on. As
shown by t h@m@esRiray 14 oltieriwords, the mﬁngqe@ml&w ﬁﬁk&%«mn%o@ﬂeﬂ isem (Such
as the secondynol %n&?:R?)We“Mp%r'é cafibd sovay 1eivilg 2 Sibltantially water-free
' "~ material. The sublimation of ice is accomphshed generally by subjecting the frozen
swollen absorbent polymer to a low pressure environment. In preferred
embodiments, in order to effect effective rates of sublimation and removal of water to
the vapor phase, the frozen absorbent polymer is subjected to a subatmospheric
%  pressure environment under which conditions water sublimates directly from the solid
_phase to the vapor phase. Vacuum means for providing such a subatmospheric
pressure environment are well known in the art of freeze drying. Typically such
subatmospheric pressure is less than about 5.0 Torr and preferably, less than about 1
Torr. In preferred embodiments, more than about 80%, more preferably more than
"3 about 90%, most preferably more than about 97% by weight of the water or ice
contained in the frozen absorbent polymer is to be removed.



items (such as the first note '1704) in the sane | ayer asrthe-selected item- )

cadses the selected 30 itemto first rise to the top (R[EH_]A@E}V NTB QoS
| ayer, and then the Draw | ayers bl ock 2600/ 3018 |c ; %
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wi ndow 4802 of tif ARFOFYeHLROIMmesn  The second surface modificetion gempasmd hosian aldigionain al so
e 0, e, ot il i
controls : , .
4802. For gabﬁ&%ﬁ?‘&ﬁ!{% %"gn er%’lﬂge g’&#‘%eﬁ?ﬁfsegﬁ"&dg%%?’ % ﬁﬁ‘ﬁﬂﬁ%‘? or
ot her itens. mpQundy | Bhusgthe same compound a8 Sixsfirstisurfree owdificitiongo t o
a particul ar neamposfid ecant be slsomisedras the second surface modification compound.
Therefore, in a preferred embodiment, one of the above described polyethers
including non-reactive polyethers and reactive polyethers can be used as the second
3 surface modification compound. In another alternate preferred embodiment, one of
the above described polycations can be used as the second surface modification
compound thereby bonding the second surface modification compound to the
absorbent polymer via the electrostatic interaction. In a more preferred embodiment,
| the first surface modification compound is one of a polyether and a polycation, while
30 the second surface modification compound is the other one of the polyether and the
polycation. . -
In a preferred embodiment, the step of (¢) is carried out before the step of (b).
More specifically, after the application of the first surface modification compound
onto the absorbent polymer, the second surface modification compound is further
»s  applied onto the absorbent polymer. Thus, the second surface modiﬂcaﬁon

compound also bonds to the surface of the absorbent polymer before swelling of the
absorbent polymer.
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expanded structure in the reaction mixture, and (4) reacting the monomer and the
internal crosslinking agent to form a porous absorbent polymer.
. A preferred process of the steps from (1) to (4) and an additional preferred
process are déscribed in U.S. application Serial No. 08/038,580, to Dean V. Phan et
%  al, entitled "Superabsorbent Polymer Foam®, Case No. 4838, filed March 26, 1993,
" the disclosure of which is incorporated by reference. '
Ina preferred embodiment, the step (A) for making a porous absorbent
polymer comprises the steps of; (1) forming a reaction mixture comprising M a
substantially water-soluble unsaturated monomer comprising neutralized carboxyl
35 groups, (i) a substantially water-soluble internal crosslinking agent capable of
reacting with the monomer to form a absorbent polymer material; and (jii) a
substantially water-soluble solvent, (2) dispersing a substantially water-insoluble
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L he att achnggucingagedt i Kid resktion whiktubeto fodd a diﬂfelﬁidxdfﬁ:lah&leefoha{e spadisg such as
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portion of the sdhegesuliingmaterial of the present inygotign isyppaous absorbent material
SP(C)ZT{ E::,?S/e g élsilﬁcth has S;Eﬁsinglglr impro®ed wettability uimaeﬂebditﬁmgiﬁqiqem, ;mutichiagy gdi It te rersns
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the pres@nt retention. Uhder@iitroSddpic obsdrvations, e ff¥eze3 @i labsorbent material is in
PCT/ US95/ 04%@ form of discrete gﬁéiets, ﬁakes, or sheets. The freeze-dried absorbent materials
tend to appear as walls surrounding and defining cellular voids. Macroscopically, it is
believed that this morphology results in the sponge-like or porous appearance of the
freeze dried absorbent material. It is also noted that while cells are apparently
15 surroundéd by sheet-like loose polymer flakes, the sheets are to some degree
discontinuous and exhibit holes and, in general, resemble a leaf-like structure.

ABSORBENT ARTICLES MADE FROM THE POROUS ABSORBENT
MATERIALS
20 The porous absorbent materials according to. the present invention can be
used for many purposes in many fields of use. For example, the porous absorbent
materials can be used for packing containers; drug delivery devices; wound cleaning
devices; burn treatment devices; ion exchange column materials; construction
materials; agricultural or horticultural materials such as seed sheets or water-retentive
2s  materials; and industrial uses such as sludge or oil dewatering-agents, materials for
the prevemioft of dew formation, desiccants, and humidity control materials.

Because of the unique absorbent properties of the porous absorbent materials
of the present invention, they are especially suitable for use as absorbent cores in
absorbent articles, especially disposable absorbent articles. As used herein, the term

% "absorbent article" refers to articles which absorb and contain body exudates 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 exudates discharged from the
body. Additionally, "disposable” absorbent articles are those which are intended to be
discarded after a single use (i.c., the original absorbent article in its whole is not

3s  intended to be laundered or otherwise restored or reused as an absorbent article,

although certain materials or all of the absorbent article can be recycled, reused, or
composted).
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wherei n the sel ect tem 1S, a °r eveal ed
throughthec ‘t‘ﬁ.ﬁ% °“F]hef|rst itemis a second item- and wherein
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movi ng the seggapd, f claimb

wherein the Z&eg%gm wp gib{ ugoxéiei%egn entalg,nl?ow specxtﬂ:'gg%r% “gsé’g’ef‘%%" Bep of

at t achi ng 't he% E g i asesiak pan becied eaeiafuseing memhers nthe absorbenteore,
improving fluid handling of the core, as well as a co-absorbent with the absorbent

polymers. Preferably, the absorbent core includes from about 20% to about 90% by

weight of the porous absorbent material and from about 80% to about 10% by weight

of such non-absorbent-gelling fiber material distributed within the porous absorbent
20  material,

Any type of fiber material which is suitable for use in conventional absorbent
products can be used in the absorbent core herein. Specific examples of such fiber
material include cell_ulose fibers, modified cellulose fibers, rayon, polypropylene, and
polyester fibers such as polyethylene terephthalate (DACRON), hydrophilic nylon

3 (HYDROFIL), and the like. Examples of other fiber materials for use in the present

_ invention in addition to some already discussed are hydrophilized hydrophobic fibers,

such as surfactant-treated or silica-treated thermoplastic fibers derived, for example,
from polyolefins such as polyethylene or polypropylene, polyacrylics, polyamides,

polystyrenes, polyurethanes and the like. In fact, hydrophxhzed 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 the absorbent core by virtue of their good wicking

pproperties. 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

35 fiber material itself due to the high rate of fiuid uptake and lack of gel blocking

properties of the absorbent core. Synthetic fibers are generally preferred for use
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conprises thee &g%‘“%@?ﬁ%ﬁiﬂ% ? %@&Eﬁ’é‘ﬂgf(ﬁ)&r\ %{nﬂﬁ?s%g‘."d Decpmber ot hod
of claim 11 ¥het98PnUtsPatent 4,889,595 (Hegrones allp issuesh Poedmber 261 2989; XBS. st ep
of attachp ngpitek 4BBISIEYSetidghéreetal)CiéqRl Tbceribdr26, P989; LK. PAfeRE4,889,597
(Bourbon et al), issued December 26, 1989; and U.S. Patent 4,898,647 (Moore et al),
issued February 6, 1990, all of which are incorporated by reference.
A preferred embodiment of the disposable absorbent article is a diaper. As
used herein, the term “"diaper" refers to a garment generally worn by infants and
15 incontinent persons that is worn about the lower torso of the wearer. A preferred
diaper configuration for a diaper comprising an absorbent core is described generally
in U.S. Patent 3,860,003 (Buell), issued January 14, 1975, which is incorporated by
reference.  Alternatively preferred configurations for disposable diapers herein are
also disclosed in U.S. Patent 4,808,178 (Aziz et al), issued February 28, 1989; U.S.
2 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, 1992, all of which are incorporated by reference. _
Another preferred embodiment of the disposable absorbent article is a
catamenial product.  Preferred catamenial products Tomprise a formed-film,
s apertured topsheet as disclosed in U.S. Patent 4,285,343 (McNair), issued 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, all of which are incorporated by
reference. : -
Preferred catamenial products can comprise wings, side flaps, and other
‘10 structures and clements, as described in co-pending, commonly-assigned U.S.
application serial No. 984,071, to Yasuko Morita, entitled “Absorbent Article Having
Elasticized Side Flaps®, Attorney Docket No. JA-09RM, filed November 30, 1992,
incorporated herein by reference.
It should be understood, however, that the present invention is also applicable
35 to other absorbent articles known commercially by other names, such as incontinent
briefs, adult incontinent products, training pants, diaper inserts, facial tissues, paper
towels, and the like. '
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code conprises the step of designating the sel ected 1témas
an itemwhich can only be attached to a particular |ayer.
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portion of anareselgithdvesditant mixture is obtained ais the blyed wed Irthewst fighstRsi gnat ed

itemis reveal ed. _ _ 17. The nmethod of claim1l

wherein the step of executing second program code conpri ses

the steps ®f (i) creating the sele OR$d (ii) noving the selected
“itemto a A5  Contsot AngletMedsudelheate | tens, which are displayed in

obacure a porti on. oh Wiciber BRANR dhlbets sbooth o sl abel FEDREC (e
ot her wi se obsgistitie pest thea is placedpata; 2 hedzoatal seppertingplate andcompressed atef-wi se
obscured port 20kgkin? to form a sheet consisting (0¥ /the\Edrfiftedssd hEORRCmBRHAY UitA
selected | Le nkdp?:lyﬁrfgvae ﬁjos dofthe blood onto the surface of the sheet, the contact angle defined
by the blood drop and the surface of the sheet is measured simultaneously by a
contact angle meter (type: CA-A, obtained from Kyowa Kaimen Kagaku Co., Ltd.,
Tokyo) equipped with a camera. The measurement is conducted under standard
laboratory conditions at about 23°C (73°F).
e’ B.  Specific Surface Area Measurement
After the absorbent material is totally dried with a vacuum oven at 50°C for
24-40 hours, the specific surface area is measured using the Brunauer-Emmet-Teller
(BET) gas absorption method. This method involves absorbing a monolayer of a gas
(Krypton) on 2 known mass of an absorbent material~sample at liquid nitrogen
2  temperature. The absorbed Krypton is then desorbed by raising the temperature of
the sample (thermal desorption) and detected by a thermal conductivity detector
(TCD) whose output is connected to an integrating recorder. The peak area of the
desorbed Krypton is thus known. The specific equipment used for these
measurements is Belsorp 36 obtained from Nippon Bel KK. 0.5-1.5 Grams * 0.005
» grams of absorbent material sample is weighed into the sample cell of the apparatus.
The cell containing the sample is then placed into the gas flow of the instrument. The
samples are outgassed with 2 30 mY/min Helium flow to remove any gases other than
Helium from the sample, typically a minimum of 4 hours. After outgassing, the gas
flow is changed to a specific Krypton-Helium gas mixture. The sample cell is
35 immersed in liquid Nitrogen and allowed to reach equilibrium. An absorption curve is
generated. The absorbed Krypton is then desorbed by removing the liquid Nitrogen
and immersing the vial in warm tap water. The absorbed Ksypton generates a
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sel ected | tsem24%1ohﬁs‘,’ﬂﬁ|sﬂﬂglemcﬁéd ih a"YO\thi Wadvafed SHfirkdet. SBuridgiit pfixig SREON

| ocation so 95/,30951 . . R
PCT/ US95/ 0 451§radu\a{¥gd cy{cher is kept §6t_he table thhogg b?‘Bg' Lapped., Jehe weighti ofthe t he
cut out itens picked sample is measuredrand ahobulk density & ahedinel byt dividiag thdeasured

first Iocatiomgﬁvségsmgymﬁﬁpkiﬁuﬁnggomeal at |least a portion of an
rlfm t
“Trove

Item which is | aye | 0 e selected itemat the first
| ocation until the W@ﬁ‘é"yﬁ“&&w&% to the second
| ocation i conpl etQ2f Gramscof absorbent material is placd.into a Fétei disht andc5 mf ofthei m 21

wherein the stgmicil U HphHa BE GbEfibisk kil 2 The mbxture 1S GHANARGAL I 0N
t he e se oca

conprises the step of npvi sel ?cte temto the second ] ocatlon so

t hat $PARIA.tq mantain The: eqeact of the; bsqrhent pyterial with the, aificiahkloed| ect ed

itemat its sethentimé ospired forathel disappearance ofthe Hiquidus cecotded ragitlecababrbentye a :
portion of thegggl ected item are cut out in order to expose 10 the

ot herwi se obscured portion of the selected itemand so that an ot herw se
obscured ¥ . portion of an itemwhich is | ayered bel ow the sel ected
itemis reveal ed. PRECURSOR PARTICLE EXAMPLE

An aqueous monomer solution is prepared consisting of 40 grams of partially
neutralized acrylic acid having a 75 mol% portion thereof neutralized with caustic
soda, 0.037 grams of N,N-methylene-bis-acrylamide, and 60 grams of water. The

»- aqueous monomer solution is fed into the reaction vessel, which is subsequently

- purged with nitrogen gas to remove the remaining entrapped air from the reaction
system. Then, the mixture was stirred and heated to about 45°C, and a solution of
0.23 grams of 2,2'-azo-bis-(2-amidinopropane)-dihydrochloride in I grams of water is
added thereto as a polymerization initiator. . Polymerization begins about 15 minutes

»  after the addition of the polymerization initiator. =~ With the progress of the
polymerization, the aqueous monomer solution gives rise to a soft water-containing
gel. The inncrtemperamre of the reaction system is kept at 80 - 90°C for hours to
further complete the polymerization. A swollen gel polymer is formed. This swollen
gel polymer is itself used in later Examples.

” T The resultant swollén gel polymer thus obtained is spread on a standard #50
size metal gauge and dried with a hot air at 150°C.  The dried particles are
pulverized with a hammer type crusher and sifted with a standard #20 sieve (850
microns) to obtain particles that pass through the standard #20 sieve. As a result,
dry white precursor particles of absorbent polymer are obtained.

EXAMPLE 1



23. The nethod of claim1 further conprising the steps of (i) noving-the
selected itemto a first location of a first |ayer -so that those itens, -

.. Wwhich are displayed in 15 | ayers above the sel eciedprt ] s St
| ocati on and whi ch woul d ot herwi se obscure a , _ ;-V . BET
selected item are cut out in order to expose the othdgrwvi se obscured

portion of - the selected itgm and so that an gt her WP HOblIggur éd
portion of an-itemwhich is |ayered bel ow th elected itemis

revealed, and (ii) moving the selected itemto a secofnd T6catromso
that those itens, which are displayed in | ayers above e selected itenat

its second |location . 20 and which woul d ot herw se obscure a paortion of
the sel ected it efhsolytion ispre copsigting of 2 gpms of polyethylens, glyeol (maleslarfer wi se

obscur ed powmeight600), B3i3 gmeiscaft KynérnecPlus (30% qesid attive), aidnB500 geams of

obscur ed pogid; [+ a1 T ' ' {"gﬁh t jtemis
reveal ed. P a&m Wites? Thé $Hiy¥!§%&b: é@ﬁgyﬁet oﬂ%wgﬁgmﬁ?nv%ﬁe@gﬁ 15 lt he item
which is | ayisieht Pa fer, 190, weight garts of precyraor parEicles, afithrrabserbentpolymer; cveal ed
portion, si s Thesaletorbisapplied to 100 grams of precurso? particles Tiade ircddoordawde witiai m 24

| ' éheveal ed

wher ei n t he gaCpRaisdt Faridié BxirinldCC ;qggﬁp,y Ak o
portion. tlﬁ-.g%& Mélgﬁ plé"mé:é t ho OPM g,ls‘r%’? é‘p é?léis%gtssﬁe step of
execut i ng &5 e BIPGFAg pacticles pass th 8 Stapdar §§ steke (30apiceons) and sreayi ng a
cut - out bor detained omadtantard #3206 siewe(150 eicroas)d The mbiture is thoroughlytthiged eveal ed
ortion of ' ' ' ' : ! rder.

oL 0L e PRSIk ﬁ@m'bméiﬁ&%zﬁ%gy 36 Gith v oot

<57 1 solution. Upgn contacting withshe, splutin. the absarosst startste swelbpy of
~executing seabsorbing thegwaten included in theadiutiomnMixisg tentperturt épebofit 28CeThe ng t he
reveal ed porgifthe® [ |t h S t bor der
by way of an | ncklgcé‘?é)d[aﬁ a%%ég ﬂﬁn&r i %&Zg.g&ghd%eusn% ﬁo%ee(z)i?\h’cc{rg%{%] 26
conpri si ng t%&"?ﬁ‘ﬁ?ﬁ‘@f‘a‘g‘f %WOEY%%W&%TD» Tokyo).c oLke swplleR| ect the
accessi bl e idbserbent polymer is introduced into stainless trays which are then placed in a freezer

15 at an effective cooling temperature of about -20°C. The frozen absorbent polymer is
then placed in the freeze drying apparatus and the water is removed by sublimation
under a vacuum of about 0.05. Torr. The dried absorbent material is pulverized with
a hammer type crusher and sifted with a standard #20 sieve (850 microns) to obtain
particles that pass through the standard #20 sieve. As a result, dry white particles of

2  the porous absorbent material are obtained. The contact angle of blood on the
resultant absorbent material is less than about 10 degree. The absorbency time of the
resultant absorbent material is about 6 seconds.  The specific surface area of the
resultant absorbent material is about 1200 cm2/g. The bulk density of the resultant
absorbent material is about 0.1 gram/cc.

EXAMPLE 2

An aqueous solution is prepared consisting of 2 grams of polyethylene glycol

(molecular weight 600), 3.3 grams of Kymene (30% resin active), and 1,200 grams of

distilled water: The polyethylene glycol is 2 weight parts and the Kymene Plus is 1

»  weight part for 100 weight parts of the absorbent poljrmer. The solution is sprayed

onto the swollen gél polymer made before drying in accordance with the Precursor

Particle Example and mixed together. A sprayer (type: 24-182-04; available from

Tuchi Seieido Co., Ltd., of Osaka, Japan) is used. The resulting mixture is then freeze
dried using the freezing drying apparatus.  The mixture of absorbent polymer is

» introduced into stainless trays which are then placed in a freezer at an effective

cooling temperature of about -20°C. The frozen absorbent polymer is then placed in

the freeze drying apparatus and the water is removed by sublimation under 2 vacuum



29. The nethod of clam 28 wherein the step of executing program code to
sel ect the accessible itemconprises the step of sel ect j-rg—the CESSHhEl
item so that those 10 items, which are displayed in Régld;(éﬁ _ §§%ﬁe
sel ected accessible item and which would ot herw| sg—obscure a | |
portion of the selected accessible item are cut out in)ofdejqgvereese
t he otherw se obscured portion of the_selected accessiblle}item
30. The net hod of cl aim29 wherei n3?he step of execut

i1 to
15 sel ect the accessible itemconprises the step of sglecting the
accessible itemso as to reveal an ot herw se obscured™portion of an
itemwhich is l'ayered bel ow the sel ected accessi bl e

item
31. The met ot 0.0$ Toim 1Thédried absoibent thaterialisipulierized Mitherhatmniee itype t he -

20 l ected it whi ' ' : atl
5, 17 9 Ll Gl i s v -
accessi bl e not pass threughebe standard #2Q sigve. ~ As a respk, dry hite, panticles fmﬂ%ﬂ‘?s 25
33. The met jadrbeht matiia &t othsined. n The cuntst ahglexafcbibod gnsthe cnesiltantogr am
d i ses_fhe sf - i : o
Cem Cand wher ssprbedt il eI fo ddfree Isfibincy Ul hlRedGheC ©

LU | on Of, cessi.ble note is
accessi bl e t hr shsgtbentmatetial iy ghoup 4P segonds.  The specific surface goea of thergesultant g

of clai m 33 whghsitent Matedilépalviat 25GCch?/gg Theduliddmsiggoftire réoitant ebsbebent

conprises the st Rl "?&I s#m, he reveal ed portion of the accessible note
t hrough the it ‘%u gﬁtsl order by way of an indicator.

35. The met hod of claim 33 conmprising the further step of executing

pr ogram 10 code to sel ect the ac@EXAMPLE hot e. :

An aqueous solution is prepared consisting of 2 grams of the reactive
polyether (TEPA-E]5) and 1000 grams of distilled water. The reactive polyether |
was 2 weight parts for 100 weight parts of the absorbent polymer. The solution is
sprayed onto 100 grams of the precursor particles me in accordance with the

s Precursor Particle Example and mixed together. The precursor particles absorb
water from the solution and begin to swell. The resulting swollen mixture is then
freeze dried using the freezing drying apparatus. The mixture of absorbent polymer is
introduced into stainless trays which are then placed in a freezer at an effective
cooling temperature'of about -20°C for about 5 hours. The fro_zen absorbent

»  polymer is then placed in the freeze drying apparatus and substantially all the water is
removed by sublimation under a vacuum of about 0.05 Torr. The dried absorbent
material is pulverized with a hammer type crusher and sifted with a standard #20

' sieve (850 microns) to obtain particles that pass through the standard #20 sieve. As
a result, dry white particles of the porous absorbent iiiatefial are obtained. The

= contact angle of blood on the resultant absorbent material is less than about 10
degree. The absorbency time of the resultant absorbent material is about 11 seconds.
The specific surface area of the resultant absorbent material is about 1500 cm?/g.
The bulk density of the resuitant absorbent material is about 0.1 gram/cc.

b1 : EXAMPLE 4
' 1,500 Grams of distilled water is applied to 100 grams of precursor particles
made in accordance with the Precursor Particle Examplé. The precursor particles
have a particle size such that the precursor particles pass through a standard #20
sieve (850 microns) and are retained on a standard #100 sieve (150 microns). The
ss  mixture is thoroughly mixed with a stirring spatula until all of the precursor particles
are contacted with the above solution. Upon contacting with the solution, the
absorbent polymer starts to swell by absorbing the water included in the solution.



WD 95/ 30951

PCT/ US95/ 04518 58 ' 36. The net hod of claim
.35 wherein the step of executing programcode to sel ect the
accessi bl e note conprises the step of selecting the accessible note so that
t-hose items, which are displayed in | ayers above the sel ected
accessi bl e note and which woul d 530t herw se obscure a portion of the

sel ected accessible note, are cut out in order to expose t he
portion of the selected accessible note and so that an otherw se obscured
portion of an itemwhich is |ayered bel ow the sel ected accessible

note is reveal.ed. . o 7. .The net hod of claim 36 wherein
the step of %ﬁt‘%‘ﬁﬂ?g‘?&h‘?‘ﬁ&d&t%m repgjting §§Pn®6‘t‘%??fg°“&d’e B themot e
conpri ses t hfreszecdsiediusing|acfreezing drying sppamasus (available tfrons TOXY O BIKAKEGAI
an ot herw se c@SLYDEAT 10 fswollen 136700k | fitded

sel ected accc?s)'l Yl%h‘gh ;ﬂ@ﬁ)) hg’hgﬁe. Wﬁé:ly:h& ilsq%tgé %wﬁ.ﬁlﬁ%d of
claim1l wher ¥ afespen placed i g frerzer atan effectiye cpoling teswaraturg of aboytnpr i ses
the step of @0¥pKonabayt hours. oThe fiosed absarbent palymice issthérepinerd in tirGrege t hat
2nd whi ch wol G fpertt Tt ARl AP saler 1SxNSR 15 EpiRiGIRE £, "
are cut out t¥§°‘{“ﬁb°€fﬂ°8€§'°6$”5‘er#ﬁ'?§?@e‘ﬁ7t & PRGEEs of the poroys absqrbent i se
obscur ed por tmaseriabarerabtainadl ect ed item and so that an ot herw se obscured
portion of an itemmmﬁhsbﬁthbaﬁeap@bbemwehep&ﬁh&%@g:‘éamm&wé' ed

ol ai m 38 dorl iaftHin i B EFbising o6 2 sxams. of » aplysty B

) T t
ﬁrﬁlmpfm'ge de to
nmove the sel eveight 600hnh gram ofzpolyaiplamise 20411500 grams ofcwethanelie The solutinn isut t he
cut out introduced ntd itRe AAKE ITh mbANR'iS thihough ﬂ&e&%&%%ﬁé%ﬁa d so
that the cut-onﬁhdgﬁf%(ﬁar C%]tln es to ..25 reveal  the ot herw Se scured
portion of tH& k9 @Péﬂmﬁmm With theahoyg sofption. J
40. The methtetthanolinclisdediin shmresiltintimixtire i evaposateddiye p rothryceveporatong

program the r&s8fish tp?o&ﬂ aifin r in
active. " 3 ?r ¢ 4?% Aﬁ@ﬁ%@ﬁ‘?&?‘%@@%ﬁ le?%er S,
t he met hod co%berdi%bﬁ?fae?‘ﬂgng?’é&?“l 2 hammer type’ crusher and sifted with 2
standard #20 sieve (850 microns) to obtain particles that pass through the standard
#20 sieve.  As a result, dry white particles of the porous absorbent material are
obtained. The contact angle of blood on the porous absorbent material is less than
20 about 10 degree. The absorbency time is about 6 seconds. The specific surface area
of the resultant absorbent material is about 1200 cm2?/g. The bulk density of the

resuitant absorbent material is about 0.1 gram/cc.
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performed in a data processing system of: executing first
pr-ogram code to display a plurality of itens so that each of the itens
i's displayed as a different- | ayer with respect to each of the other itens

and so that at |east portions of itens in |lower |ayers are obscured .
by itens in upper |ayers; and, :

WD 95/ 30951 Us95/ 04 -
executing second program code to nove an itemto a | ayer E\“‘“‘ “\e:
moved itemis at the layer, those itens, which akm‘ L g R

| ayers above the noved item and 33whi ch woul d ot her W se obscure a
portion of the noved item are cut out in order to expose t he

ot herwi se obsWhptdgclaimediion of the noved item and so that an ot herwise

obscured portion 5 of an itemwhich is |ayered below the noved itemtis
reveal ed.

R A porous abéfbent JﬁgﬁﬁEtMgOf nﬁhﬁb@‘ Adiperein the step
of executing second p oq\ram L code conprises the steps of (1)
creating the ¢haasterisucsnchacagterized in that {5 GOPPAFRS noved itemto a |layer
so that those itenswatehinsdlubleovaiersywellytdelpolymerayer s above the noved item and
which = 10 woul dyRlbRT S5 3hgl Sf BloAIdr £ Rufibe bPSsdMfbehi em are cut
out in order to expose t ot her

) X g_e &g W se obscured portion of the noved
itemand so tmateralis Bpmddeetse toAQ A8 portion of an itemwhich is
| ayered bel ow the noved itemis reveal ed. 43. The

et hod of clapm 41HDGERL abddfbehl RRrefibl SO IBaRBGAN MNRgAM 15 code

to nmove an itemconprises t St e Moyl ng, gn active ite
44. The mefUsher s9mpesss ﬁm“ﬂ‘i‘“ﬂh‘!‘lﬁ)é‘?'\‘i"{“ﬁé be?@? tBF“@)?@&H‘FSt‘?g']bL‘econd program
code to nove aaterisesiableTpolymes sdid Indmphilit compougd spreferablyt beiag i t em

selected from the group consisting of a positive-charge supplying

compound, and a non-ionic hydrophilic compound, preferably a polyether. -

3. The porous absorbent materials of Claim 2 characterized in that said
positive-charge supplying compound is a polycation having a plurality of
positive-charged groups, said polycation bl;eferably being selected from the
group consisting of (1) polymers having primary amine groups; (2)
polymers having secondary amine groups; (3) polymers having tertiary
amine groups; and (4) polymers having quaternary amine groups.

4. | The pofous sbsorbent material of Claim 2 characterized in that said
polyether is selected from the group consisting of a polyethiylene glycol, a
polypropylene glycol, and a poly(oxyethylene-oxypropylene) copolymer.

S. The porous absorbent material of any of Claims 1 to 4 characterized

" in that said porous absorbent material has a bulk density of from 0.01 glcc
to 0.4 glcc, preferably from 0.03 g/cc to 0.35 g/cc, most preferably from
0.06 g/cc to 0.3 g/ee. '

6. - The porous absorbent material of any of Claims 1 to 5 characterized
in that said porous absorbent material has a specific surface area of at least

400 cm2/g, preferably at least 600 cm2/g, most preferably at least 1000
cm2/g.
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20 45. The met hod of claim41 wherein the step of executing

second program code to nove an item conprises the step of noving
the itemso that any active itens remain active.
46. The nethod of claim4l wherein the step of executing secon

- 25 code to nove an itemto a |layer conprises the steps. ' ' t. ] -
moved itemto a first | ocation of a first |ayer iun"mmmgm”ﬂﬁ,
noved itemis at the first |ocation, those itens, ~ *whtich ake's  «
di splayed in | ayers above the noved item and whi ch woul d ot herwi se obscure

a portion of the noved item34re cut out in order to expose the

ot herw se obscur ed ™Mol aBdorb ; ihtem and sa that an
ot herw se obsc:ur@gt porp?i onaofor ey tlntateenn?l\ﬁtglg@h&?)ésﬁg §ert regdcq'ﬂ@f"tfwed 30 t he
a

moved itemis PeVEalilg w&‘ﬁﬁ‘“ﬁ?‘%q"-rrﬁmefrgwﬁlhélerm%‘weﬁ e crosdinkesicond | ocati on
so as to . polyelestyolyten said tavosslitked tolyeleerrolyte greferablyeh@ngls@ekayed in | ayers

b th ' ht h . d t ti
o evenl ar o M8 gloup Bosifitg of a crosslinkd’ Doyl RS s3fute 5 © COM ' ME 1

WY, |@§fo n
moved item at TREGHCHEOVMSIAEISNE sadtum. acressinked Pelyacryieterpotastiumt em t o t he
second | ocat i oh crosslinked polymethaeplate otassium, a Si6ssRAKeA0Rarkh IE]vaﬁed
- PCT/ US95/ 0451 8polyacrylate, a crosslifiked st e, et hod of
cl aim 46 V\hergogz‘;i:g? a&g\g %1%3 egecqﬂcg‘ggm%egc%orll mr‘ag ?a;ur’ﬁ a'cro ml“g'ecode to nove
an itemto a Seoong’ I4hpl Erafted polyacpdate, a %‘Pé‘g polyvinyd alephohpved itemto
. the second | ocsfeftesh elymethacrylathers t ¢rosstinkedd catberyrheathylt cilhdossecond | ocati on,
those itens, crofslinkedhtdllnlcaé egrihe pBlyadylafd, | AY €Y Scr?ﬁﬁ%&dt Bdfgeyed item and
P e

whi ch woul d ot ' obscure a ortron o noved 1tem are cut
out in order t %&p@ggaﬁrﬁléteot herwi se obscured portion of t he noved
itemand so that an ot herw se obscured portion of an itemwhich is |ayered
bel ow 8.the ARWBrticnPiticR bRBRGhE L) a liquid Bervi @3- The
nmet hod of cl aim,41l. wherei.n t b 13%%%%'?%%95%0856096%'@@% :

a liquid ‘impervious

e shep 0
acksheet, and (c) an absorbent core positioned
between said topsheet and said backsheet, said absorbent core

characterized in that it comprises at least one porous absorbent material of
any of Claims 1 to 7.

9. The absorbent article of Claim 9 characterized in that said porous
absorbent material in said absorbent core has a basis weight of from 60

- g/m2 to 1500 g/m2 of said porous absorbent material, preferably from 100
g/m2 to 1000 g/m? of said porous absorbent material, most preferably from
150 g/m2 to 500 g/m2 of said porous absorbent material.

10. A method for making a porous absorbent material having modified
surface characteristics, characterized in that it comprises the steps of:

(2) applying a first surface modification compound onto a
portion of a surface of a water-insoluble, water-swellable polymer, said first
surface modification compound having a function for modifying surface
characteristics of said water-insoluble, water-swellable polymer;

(b)  swelling said water-insoluble, water-swellable polymer by
absorbing water; and -

(c) removing a portion of water while maintaining said water-
insoluble, water-swellable polymer in substantially the swollen state,
‘thereby forming a porous structure in said absorbent material.
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code to nove an itemtoa |ayer conprises the steps erd
itemto a first | ocation of a first |ayer when ved
itemis at the first location, those itens, k\“&‘““ﬁﬁ din
| ayers above the noved item and whi ch woul d ot her w se

portion of the noved item are cut out in order to exposect hé o?herwl se
obscured portion of 15 the noved itemand so that.an ot herw se obscured
portion of an itemwhich is |ayered b%l ow the noved itemis

reveal ed, and (ii). noving the noved it Pmto a second. | ocat | on so that,

when the novdd it dhfi 'Beﬂéﬂd ph&lamcthgharessenized in thatosad steg A (Chhich are

di spl ayed i ncbmpsses the steps of: above the noved item and which woul d ot herw se-
obscure a portiongf tE’@e vedid t&iBleR! Gater-insoluble, ChteRitbeligble OF der to
expose the oth WI Sé.0 ed portion of the moved item and so that an 20

ot herwi se ob®® F‘E&aﬂﬂrtl on of an itemwhich is layered bel ow the noved item
is reveal ed. (c2) removing the piStion of Waternfromosdidofrozdnaswollen wherein t he

step of exeC%J[t&Qnide?é Qﬁt@gg\ﬁéﬂaﬂedf‘olymer therebyt FoRRlingS e tpofoust ep of

di splaying a ura It tens sq.that each of the itens is displayed as
a different dl" H?Bimftﬁnﬁach of the other itens, so that at |east
portions of |tenB |n | ower | ayers are obscured by itens i n upper

| ayers, and so that one of the itens is a note, and wherein the
stop of executl ng ram.cQde t em es the step
of noving thel%ot e omﬁt?‘f’gfg ny of; ﬁlallms ﬁooé% lﬁt@%“c}%‘fdcﬁ‘ngﬁjdl spl ayed in

| ayers above futther comprises theytstepaofi applying avsedond cwrface\imodifistionur e a portion

of the note, @ oGHa oatt al ﬁbrﬁé:d%r o Surfié@ ¥Fsaid water-insoluble, Watker W se obscur ed

t f th and th d 6f 30
oo 0 R A e S s s & 3

The net hod of campiund 40 mdzrmtu-mm&.ewam-swdbbhtmlgnﬂ'e@oddsagﬂr ogram
code conpri Ses?ecﬁﬁ@su?fa@pﬁo&ﬁcﬁioﬁc%ﬁ&fmmgsiﬁﬁcﬁ&iﬁrnﬁﬂi&ﬁg furfab®Vi ng the note

to a layer so ose splayed in | ayers
above the not ‘é“%’\ﬂ\?‘&f%m’ﬂsﬂ@@n g’éter's“’éi elgf“ﬁ'b%l

PCT/ US95/ 04518 obscure a portion of the note, are cut out in -
order to expogg th‘i‘g@h@ﬁ&%?ﬁ\ mﬁhrﬂo&oriérﬁﬁctenzedmtha@&mdhﬁt note and so

JI[’]?)? 2’, ?2 ?;Cgl’a\é\ﬂ Ice mOdcéJCathll gompour?é] is one OP& pol?rm\'ler an% a po?yca? éj bel ow the

said second surface modification compound is the other one of said .
polyether and said polycation.
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5 51. The met hod of claim49 wherein the step of executing

second program code to nopve the note conprises the step of npving
an active note. 52. The met hod of claim49 wherein the
step of executing second program .code to nove the note conprises

t he strip of noving an inactive note. 10 53. The

met hod of claim 49 wherein the step of executing second program

code to nove the note conprises the s88p of noving the note so that any
active itenms remain active. 15 54. The met hod of
claim49 wherein the step of executing second program code to nove
the note to a | ayer conprises the eps oé (i) noving the note to a first

| ocati on of a first |ayer when the note is at the first

| ocation, those itens, which are displayed in |ayers above the note
and whi ch woul d ot herwi se obscure a portion of the note; are cut

out in order pEREGYHORS f te and so
out in or herm;ﬁﬁnﬁ%&&m&%&g&%ﬁtﬁf B! sbRfa ,&,fﬁuere a2 ow
the note is revealed, and (ii) noving the note to a second | ocation
So as to continue to cut out the cut out itens displayed in |ayers

above the nqte_at the EﬁJStIJO atlon and so to conti,nue to reveal at

| east a por 1 oRGCYH @Psorben t?‘%’:eré’ﬁ’“!?é‘]lﬁ\ﬁst h& n¥e&edt- t he
first Ilmmwntwateheswe!zbablet Pabsambteﬂto pdEymer. TB@C&MdI%tHﬂ on is

Conp|ehﬁﬁerf§i comp rise BOIXQéher aﬁg?b£fﬁr§girﬁﬁé§§ﬁ] %glreEEE%ggnd

St ep o execut | ng econ g
| ocat | PseEisnts PelyRersvaprebynphe mpntacthengleoofhielood on a secdade

|0Cat|@E %%é'&ﬁsoﬁﬁéﬂttﬁ&téﬁ&éﬂ'ét€§1ﬂ§ef§@ﬁoggoﬁecétH%Bmﬁéhgﬁeébéﬁgs

ed in | ayers above the not
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(No suitable figure to accompany abstract)
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62 of a first layer so ithat, when the note is at the first

| ocation, those itens, which are displayed in layers above the
not e and whi ch woul d ot herwi se obscure a portion of the note, are cut
out in order to expose the otherw se obscured portion of the note and so
that an otherw se obscured portion of an itemwhi.ch is |ayered
bel ow the note is revealed, and (ii) noving the 5 note to a second
| ocation so that, when the note is at the second | ocation, those itens,
whi ch are displayed in Iayerisz?ve t he note and which woul d

ot herwi se obscure a portion of the note, are cut out in order to
expose the ot herw se obscured portion of the note and so that an

ot herwi se obscured portion of an itemwhich is |ayered below the note is

reveal ed. 10 '57. The method of claim41l wherein the item
which is | ayered bel ow t he noved item and which has the reveal ed
portion, is accessible. 58. . The nethod of claim57
wherein the accessible itemis accessible by way of its reveal ed
portion. 15 59. The nethod of claim57 wherein the step
of executing second program code conprises the step of displaying a
cut-out border around at |east a portion of the noved item and
wherein the reveal ed portion ofthe accessible itemis accessible through
the cut- out border. 20 60. The met hod of claim
59 wherein the step of executlng second progran1code conprises the
step of accessi s B ) : ' t hrough t he

s 61.
FRINg program
i The net hod of

cut - out ES
The net hod of cliss
code to select tjEe
cl aim 61 wherei . sel ect the
accessible item§ EIEE et : ;e itemso that
t hose 30 I te 1 ixc| ect ed
accessible item} : ;
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ot herwi se obscure a portion of the selected accessible item are cut out in

order to expose the otherw se obscured portion of the sel ected
accessible item WO 95/ 30951
PCT/ US95/ 04518 ' 63 63.

The met hod of claim62 wherein the step of executing program code to

sel ect the accessible itemconprises the step of selecting the accessible
itemso as to reveal an ot herw se obscured portion of an item
which is | ayered bel ow the sel ected- accessi bl e item .5

64. The nethod of claim4l wherein the step of executing second program
code conprises the step of displaying grfa:t' out border around the noved
item so that those items, whi e displayed in |ayers above the
noved item and whi ch woul d ot herw se obscure a portion of the
noved item are cut out by the cut-out border in order to expose the 10
ot herwi se obscured -portion of the noved i.tem and so that an ot herw se
obscured portion of an itemwhich is |layered bel ow the noved item
is reveal ed through the cut-out border. 65. The

met hod of claim 64 conprising the further step of executing program

code to nove the noved item so that the cut-out border continues to cut out
the cut out 15 items di splayed in |ayers above the noved item and so.
that the cut-out border continues to reveal an otherw se obscured
portion of an itemwhich is |ayered bel ow the noved item

66. A method of displaying itens in layers, the method conprising the

st eps, perfrnmed in a data proceSS|ng systen1 of : 20
executing first pls T i a0 that each
of the itens 2 : f¥-spect to
each of the other of itens in

| ower | ayers are b of the
itens is a note;, @& code to
select the note s in |layers
above the note angg g8 he note,
are cut out in or hat an

ot herwi se obscur e

®“1eap

BU Enalyticay.
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portion of an itemwhich is |ayered below the note is reveal ed.

67 The nethod of claim66 wherein the step of executing Second program
30 code conprises the step of creating a cut-out area so as to expose the
exposed portion of the note and so as to reveal an otherw se
obscured portion of an itemwhich is |ayered bel ow t he not e.

WO 95/ 30951 -

PCT/ US95/ 04518 _ 68. The nethod of claim67 wherein the step of
executing second program code conpnses the step of attaching a
note to an itemreveal ed through the cutout area. 69.
The nmet hod of claim68 wherein the st /2£ attaching a note to an item 5
reveal ed through the cut-out area congfl s the step of creating a new
cutout area so as to expose an ot herwi se obscured portion of the
attached note and so as to reveal an otherw se obscured portion of
an itemwhich is layered bel ow the attached note. 70.
The met hod of claim67 wherein the note is a first note, wherein the item
10 reveal ed through the cut-out area of the first note is a second note,

and wherein the step of executing second program code conprises
the step of noving the second note. 71. The net hod of
claim 70 wherein the step of noving the second note conprises the
step of attaching the second note to an itemrevealed in the cut-out area.
15 : _ 72. The method of claim 71 wherein the step of
executing second program .. code to nove the second note to an item

revealed in the cut-out area conprises the step of creating a new
cut-out area so ajf : : Lo "o 3 ¢ EamaeN t he second

note and so as to Mt em which is
| ayer ed bel ow t he




~

20 second note. ' 73. The nethod of claim 72 wherein
the step of executing second program code to nove the second note
conptises the step of selecting the second note. 25 . 74,

The met hod of claim66 wherein the step of executing second program code
conprises the step of designating the note as a note which can only be
attached to a particul ar |ayer. 75. The

met hod of claim 74 wherein the step of designating the note as a note 30
whi ch can only be attached to a.-particular l'ayer conprises the step of
novi ng the- desi gnat ed note so that the designated note is
attached to the particular |ayer, so th§44ose I tens, which are
di spl ayed in |l ayers above the designate e and whi ch woul d ot herw se
obscure a portion of the designated note, are cut out in order to
expose the portion of the de5|gnated WO 95/ 30951

PCT/ US95/ 04518 ' 65 note, and so that an
ot herwi se obscured portion of an itemwhich is |ayered bel ow t he

designated note is reveal ed. 76. The net hod of cl aim 66
wherein the step of executing second program code 5 conprises the
steps of (i) creating the note, and (ii) noving the note to a |ayer so that
t hose items, which are displayed in |ayers above the note and which
woul d ot herwi se obscure a- portion of the note, are cut out in order
to expose the otherw se obscured portion of the note and so that an
ot herwi se obscured portion of an itemwhich is |ayered below the note is
reveal ed. 10 v - - __The nethod of claim 76 wherein the
step of executing 9 - : § gonpri ses

t he step of noving
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78. . The nmethod of claim 76 wherein the step of executing segpnd Jf%ogram
i5 code to nove the note conprises the step of noving_an inactive note.

79. The nethod of claim76 conprising the further step of executing )
program code to select' an itemso that any activi;muﬂmlu m
active. 20 80. The 3%t hod of claim66 f : "l",
the steps of (i) noving the note to a first Location‘ofa ¥%irst *

| ayer so \Whatis cifiRéd ishe note is at the first |ocation, those itens,
whi ch are displayed in |ayers above the note and which woul d ot herw se
obscure a portion of the note, are cut out in order to expose the

ot her Wi seq obs CAllpRebus tbsb@enimaterial Rdviry waNs Sutrounding andtdeRhingreefitiaer wi se
obscured portion of an itemwhich is layered, hel ow th nqte I s reveal ed,
25 and (i) nidsK@nd havingmediiigd §ur§g:@0q\'érq |§;§)ﬁa|§ldn§§nq SRRt Mue to cut
out the cut out itens di spl ayed in | ayers above the note at the .

first |ocationy gatrisofibld, Watd3Wellatsle bolyfereal at | east a portion
of an itemwhich is layered below the note at the first location until the

nove of the note to the second |l ocation js conple . 30

81. The rret%BGS'EYG'@%Q%W'WR?“PHg°§%‘?§gt°d*‘e Wﬂ%rﬂ?f"i‘ﬁge WL 1o a
second swéleBlel pynidtaid ses the step of noving the note to the second
| ocation so that, when the note is at the second | ocation, those
items, which are displayed in | ayers above, the not nd ich woul d
ot her wi se obsc@rydeephllict sesmpaypd (Bpnded 1@ s ‘?é”agﬂf'"ﬁﬁ?ﬁ?’nwapﬁéwep@%xpose t he
WO 95/ 3095 polym8CT/ US95/ 04518 66

ot herwi se obscured portion of the note and so that an ot herw se obscured

portion of an item . which is |layered_bel ow.the note.is reveal ed.
82. The met WBeresy said QP?HWtF“Lﬁt?rF?éPaggﬁﬁ? feerp ‘\ii\'lf‘Fép%o[ @ﬁts%‘fl maSAovi ng t he
note 5 tojsaifithet fonACaf idiserele Pldidlets] flakgerorsshedtat wheheviewee note is
atthe first | O%?érc';é)crc])’pic% Iy(,)segcﬂ E)fe ga?d platelets, flakes or sheets, having said cellular

voids, and the contact angle of blood on a surface of said absorbent

material is from about 0 to about 40 degree.

2. A porous absorbent material having walls surrounding and defining cellular
voids, and having modified surface characteristics, said material comprising:

a water-insoluble, water-swellable polymer;

a positive-charge supplying compound bonded to the water-insoluble, water-
swellable polymer; and

a non-ionic hydrophilic compound bonded to said water-insoluble, water-
swellable polymer;

wherein said absorbent material has been freeze dried so that said material

is in the form of discrete platelets, flakes or sheets when viewed

microscopically, each of said platelets, flakes or sheets, having said cellular '
voids, and the contact angle of blood on a surface of said absorbent

material is from about 0 to about 40 degree.
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whi ch,are di splayed in | ayers above the note and whi ch woul d otherwise
obscure i portion of the note, are cut out in or 1 '
ot herwi se obscured portion of the note and do thﬁmmmumnmgm
obscured portion of an itemwhich is |ayered bel ow the note 4 s treweakeds

and (ii) noving the note to a second3ocation so that, when the note is at
the second | ocation, 10 those itens, which are displayed in |ayers above

the note and Whelhorsus sbsbidet matefial according RRSAIMI ewRerBif SaiddRydedptillee not e,
are cut out in order élo, exeﬁge t he oéherwl se obsqurce# ortl.ton of
the note and s&CIPRUNG s csaigaied Jom,dae 9redP eAnsisting nPOSYESRAeh i s

| ayered bel ow tsi]pplyi\?ﬁ compouri lafid bshohdeisia hgdrophilic cdvhpound. 83. The
nmet hod of cl ai m 66 erein the item which is |ayered bel ow the note
and which has the reveal ed portion, is accessible. : 84.

The nethodj of i por8ids “bIHSant mMdlGrisl &eesding| 6 didin2 WheRMT €5idi positivey Way
of its reveal ed gortlon. od of claim83

20 , 85. . The et
wherei n the st &atge S4RPAYING FRMRAMYHE 3 PElyFalipn having a %ﬁ@?égrﬂ?ﬂ ¥es the
step of di spl ayhagyed gitlipsput border around the note, and wherein the
reveal ed portion of te accessible itemis accessible through the cut-out
bor der. 25 86. The met hod of claim85 wherein the step of

execut i ng 5 ecoheli?@liaBsorbent matefAPSccRdIRG t€lgint H wheterPs4lll palestioh ng t he
reveal ed portiqn of tB? ac&es& ble itemt ?rﬁuagt? the, . . __cut-out border
by way of an i AtiPeigetse from the group consisting of &%) polymers hawipg jpsimary ag¥ng 1, g5

conpri si ng t he dgreNigsn€2) solyiiere hading Getoritang aAiieagfoupsi {3) pafuderstm\m@ ect the
accessi bl e |tegl . . . 8@. The met hod of claim87 wherein
the step of exd@HENANPL GIPURR FYJ4) pelymers havingqualarpary Aming.groUBs-p| ¢ i t em
conprises the step of selecting the accessible item so that those

items, which ar.ﬁ] di spl azed I n.layers above the, selected. acc&assi ble item and
whi ch vvoulsd e porous absorbent material according to claim 2 wherein said non-ionic

hydrophilic compound is a polyether.

’ 7. The porous absorbent material according to claim 6 wherein said polyether
is a non-reactive polyether.

8. The porous absorbent material according to claim 6 wherein said non-ionic
hydrophilic compound is a reactive polyether.

9. The porous absorbent material according to claim 7 wherein said non-
reactive polyether is selected from the group consisting of a non-reactive
polyethylene glycol, a non-reactive polypfopylene glycol, and a non-reactive
poly(oxyethylene-oxypropylene) copolymer.

10.  The porous absorbent material according to claim 8 wherein said reactive
polyether is selected from the group consisting of a reactive polyethylene
glycol, a reactive polypropylene glycol, and a reactive poly(oxyethylene-
oxypropylene) copolymer.

11.  The porous absorbent material according to claim 2 wherein the porous
absorbent material absorbs at least one of urine and menstrual fluid.
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WO 95/ 30951 PCT/ US95/ 04518
ot herwi se obscure a portion of the selected accessible

orderto expose t he ot herw se obscured portion Jfl'“lullm!'nﬂﬂﬂmm
accessible item 89. The met hod of tl & mt88M"whérefn
the step of executing program code t3S 5 sel ect the accessible item

conprises the step of selecting the accessible itemso as to reveal

an ot her w2 obFwpedup @bsdrbentorhatefial dcuordi Wclaﬁmziwhél@ﬂ! bait purduse
sel ect ed accessi bl t4hod of

cl ai m 66 wher e.?PSPﬁ%?“&F@t?"a h@(@&'ﬂkl drpsity o from Aboyt 81%19 gf¢s to %llf’d'gscorrprl ses

the step of disgtayi ng a cut-out border around the note so that those
i temns, whi ch are di splayed in |ayers above, the note and which
woul d ot herwi se obscure a portion of the note, are cut out by the

cut -out bot3ler The poras dbsodsnofatdriaé agtdrdingi toeclaibs darwierein said bullor ti on of
t he note and soth nother e ,obsc on of an itemwhich is

| ayer ed %Y)‘f\‘/af ﬁnoﬁsgl?%\?@g’f)ﬂgo&gpz?ﬁgh the cutout border. 15
91. The met hod of claim90 conprising the further step of executing

program code to no e note so that t out border,_ conti nues
to cut out'he Tif pBWSIqbgﬂrg)enpmatena @eEyring e ﬂ'”? §§e '%erﬁﬁo%!g note and

so that the cutdenstty isdratieabote 0i06ryAestotaboutd.8glcct he ot herw se
obscured portion of the itemwhich is |ayered below the note. 20
92. The met hod of claim 66 conprising the further step of executing

program 15. Tieogerous absbrbent materibkeatcoadind clalm ZAohenrein isauelrmorowrai n
active. M, | ayers t he

ng It

Tet hod compr | si HR5OMRS! Tptegal hes asbedE sidpozref of B BaBpl A ATe "LV Ls e

of : executing first programcode to di spl ay a pI urality of
itens so t t ch of t fferet | ayer
withrospelt t ol Eeoys Ssrbiusterslanconhy oY wRkreh 3 SBesR | YO0,
an order of Iayarriangaraﬂsiatleastaboutsoocmzlg. executing second program code to
select one of the itens so that those itens, which 30 are displayed in

| ayers above the selected item and which woul d ot herwi se obscure a portion

of the sel tt edThe pomuaabsarbéntouatehm avcdriingtto claipoteewhéreirnsdid specific obscur ed
portion of the sel d |ttemo%nd z?o that the order of |ayering of

the itens i s not"EARRALELS @ figasiabol

18.  The porous absorbent material according to claim 2 wherein said water-
insoluble, water-swellable polymer is a crosslinked polyelectrolyte.

19. The porous absorbent material according to claim 18 wherein said
crosslinked polyelectrolyte is selected from the group consisting of a
crosslinked polyacrylate sodium, a crosslinked polymethacrylate sodium, a
crosslinked polyacrylate potassium, a crosslinked polymethacrylate
potassium, a crosslinked starch grafted polyacrylate, a crosslinked starch
grafted polymethacrylate, a crosslinked polyvinyl alcohol grafted
polyacrylate, a crosslinked polyvinyl alcohol grafted polymethacrylate, a -
crosslinked carboxymethy! cellulose, a crosslinked cellulose grafied
polyacrylate, and a crosslinked cellulose grafted methacrylate.

20. The porous absorbent material according to claim 2 wherein said porous
absorbent material is in the form of a sheet, particle, fiber, agglomerate,

block, or filament. REPLACEMENT SHEET
17 MAR 2000
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68 94. The net hod of cl ai m 93 wher ei n

executing second program code corrprl ses the step l’ﬂj’t
selected itemas an item which can onaé att ached to é parts

| ayer . 5 95.. The neth of claim94 wherein the step of
designating the selected item as an itemwhich can only be attached

to a part Ih gyl aL Ahgéb%brb@ﬁﬂﬂhtlé%ﬁ)n{dﬁemgt e aﬁﬁqumpemﬁ»uk hépsheet; I(b) ddaguignat eg

itemso that t e esl gn tem attac ot e al‘tl u r an SO
 hat ¢ hobaarviare Badianest” B lqlrap AspReer dofespedtions RESwesrh SH: anat oq
Zel ect ed ijt emI atpshbetcdnd said backshelet! mé}emv%aw abbém\éhﬁc@’epﬁdrhmm?](ét t he
eS|gnate sSel e ite alr.e ut  ou ] orger. to exposet e

ot herwi se obscuﬁe@&{j né‘r‘? %qs°&f?@ r\jﬂ%ft%ms%?re?ct ed ite

96. The et hod of cI aim 93 wherein the step of executi ng second program
code. to t an. ite ris the step.,of selectin active
item 182. T 4 sorhﬁ\t amcsl%é?? 'Wog?owh?f?'al '1#@ %er é}feé'p of
execut i ng secondompAgisadubetiste web attachéd Rt pordls abmmmtems the step
of selecting an inactive item 98. The nethod of claim
93 conprising the further step of executing program code to sel ect

an item so2ghat TﬂéYamt'b'éne ai'ttdﬁm)f retdimi 21 aghérgin. salaoabsorbent core further99.
The net hod of claim.93 wherein th ﬁ xecutin EeP ogr am code

conprises the sCEPRIZHS 3N gnvelopg we f”f’ﬂgngﬁ?'gé’f’@d'sﬁbgﬂﬁ novi ng t he

selected itemto a | ayer so that those I tens, Wmch are di splayed in

I b h L e
pg¥$ |r 3na019 5?‘nte 38?%8?%% ﬁ(‘jttaéﬁﬁ?e 86 @aleh\,\?]l glmerqlrhs%g 88F°UF@béQ%8§‘ngﬁaé'aP peure a
ot herwi se obscusaid gbeoibientcond hasia basis avsighd of frem abodt 60 glnhfatd woumamr Wi se

obscured portioq nc‘){ of said porous absorbent material.

25.  The absorbent article of claim 24 wherein said basis weight is from about
100 g/m? to about 1000 g/m? of said porous absorbent material.

26. The absorbent article of claim 25 wherein said basis weight is from about
150 g/m? to about 500 g/m? of said porous absorbent material.

27. The absorbent article of claim 21 wherein said absorbent core further
comprises fibers distributed within said porous absorbent material.

28.  The absorbent article of claim 27 wherein said absorbent core has from
about 20% to about 90% by weight of said porous absorbent material.

29.  The absorbent article according to claim 21 wherein said absorbent article is
a catamenial product, a diaper or an adult incontinence product.
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an itemwhich is | dyered below the selected itemis reveal ed.
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Abstract

POROUS ABSORBENT MATERIALS HAVING MODIFIED SURFACE
CHARACTERISTICS AND METHODS FOR MAKING THE SAME

A porous absorbent material that comprises a water-
insoluble, water-swellable absorbent polymer. The absorbent
material comprises a polyether and/or a polycation bonded to the
absorbent polymer whereby the contact angle of blood on a surface
of the absorbent material attains from about 0 degree to about
40 degrees. Because of the improved wettability with liquids as
well as the porous structure, the absorbent material can provide

higher absorbent characteristics with liquids, in particular with
blood.

(No suitable figure to accompany abstract)
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