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1. Fibrous cationic polysaccharides obtained by reacting fibrous polysaccharides with
quaternary ammonium compounds having the general formula I or il
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wherein n is an integer frpm 1 to 16; X is a halogen; Z- is an anion, such as a halide or

hydroxyl groug, and R, R,, R, and R;, which can be the same or different, are hydrogen,
alkyl, hydroxyalkyl, alkenyl or aryl groups; and R, can also be residue of formula Il or
v _ .
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in which p is an integer from 2 tb 10, and n, R, R, R;, X and Z have the meanings stated
above, in a molar ratio of the quaternary compound to the monosaccharide units present
in the polysaccharide substrate from 5:1 to 40:1, the reaction being carried out in water
in the presence of aqueous NaOH in a molar ratio from 1:3 to 3:1 to the monosaccharide
unit hydroxyls at a temperature from 40 to 120°C, said cationic polysaccharides being

characterised by a degree of substitution from 0.5 to 1.1.
5. A process for the preparation of the cationic fibrous pclysaccharides according to

any one of the preceding claims, which comprises reacting the polysaccharide in the

fibrous form with a quaternary ammonium compound of formulas I, IT, IIT or IV using an -

excess of a quaternary ammonium compound, expressed as the molar ratio of the
quaternary compound to the monosaccharide units present in the polysaccharide substrate,
ranging from 5:1 to 40:1, the reaction being carried out in water, in the presence of

aqueous NaOH.
7. Disposable absorbent articles comprising the polysaccharides prepared according

to any one of claims 1 to 4.
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(57) Abstract

A synthesis is described for the preparation of cationiz polymer materials with a semisynthetic matrix, having superabsorp-
tion characteristics towards water and saline solutions. More particularly, cellulose cationic derivatives are described, having su-
perabsorption characteristics, which are obtained starting from cellulose substrates which are reacted with an excess of a quater-
nary ammonium compound in an alkaline medium.
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CATIONIC POLYSACCHARIDES

The present invention relates to cationic fibrous
polysaccharides which are functionalized with
quaternary ammonium groups and have superabsorption
characteristics.

The substances currently named superabsorbents are
hydrophilic polymers, of different chemical nature,
which are —capable of absorbing and retaining the
aqueous fluids, even under a moderate pressure, in
amounts equivalent to many times the weight thereof,
without substantially dissolving in the fluid that they
absorb.

Superabsorbent materials have been and are used
for different industrial applications; the use thereof
has been suggested in agriculture as seeding
coadjuvants, in building industry, in the production of
alkali batteries and of filters.

However, superabsorbents are mainly used in the
field of  hygienic-sanitary products, as highly
absorbent materials used in disposable sanitary napkins
and diapers for children or incontinent adults, in
combination with cellulose fibres.

The superabsorption characteristics are due to the
presence in the Dbasic structure, of ionizable
functional groups, which are usually 6f anionic tvpe

(carboxylates) and generally highly salified, which

undergo - dissociation and solvation upon contacting’

water.

'In the dissociated state, a series of functional

. ‘groups fo:m'alongside'the'polymer chain, which groups
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have the same electric charge and mutually repel. This
involves a broadening of the polymer tangle and, as a
consequence, a further absorption of water molecules
can be attained.

Generally, the polymer is partially cross-linked
with suitable agents in order to make substantially
insoluble the gel, thus avoiding the dissolution of the
polymer.

In conclusion, water absorption only involves a
substantial swelling of the polymer.

Such a functional characteristic develops to the
highest degree in the case of deionized water, whereas
it remarkably decreases in the presence of
electrolytes, as a function of the ionic\cohcentration
of the fluid solution.

Superabsorbent materials can be of different
types: for example, polyacrylonitrile (PAN)-grafted
celluloses are described in US 3661815; superabsorbents
with a base consisting of cross-linked derivatized
starch both in the cationic and the anionic forms are
described in GB - 1576475.

Preparation of quaternized celluloses is known in
the art, for example from US pat. 3472840 assigned to
Union Carbide Corporation, which discloses cellulose
derivatives, partiéularly cellulose ethers‘ containing

quaternary ammonium groups which are used in the many

‘flelds in which cellulose ethers cannot be employed

However, said materlals‘ are water-soluble and do-

not ~ show the above described superabsorbption

' characterlstlcs.

; us .9§t 3823133 dlscloses quaternlzed celluloses
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having adsorption characteristics for some protein materials, such as enzymes, which
celluloses have a substituion degree, calculated as the average number of substituted
hydroxyl groups per cellulose anhydroglucose units, ranging from 0.05 to 0.4.

5 Now, it has been found that polysaccharides which are functionalized with quaternary
ammonium compounds have marked superabsorption characteristics also towards saline
aqueous solutions. '

The polysaccharides of the invention can be prepared according to a process which

comprises reacting fibrous polysaccharides with an excess of quaternary ammonium
10 compounds in the presence of bases and preferably in aqueous solvents.

In accordance with the present invention there is provided fibrous cationic polysaccharides

obtained by reacting fibrous polysaccharides with quaternary ammonium compounds

having the general formula I or IT

+
Ra
15 | . -
CHazeeLH——(CHR) A—N—R= Z
| .
L éH R !
L J
- +
Ra
20 . | _
CHz—CH—(CHR ) n—N—R= y4
\ 7/ Jt
0 ) .+ R=

wherein n is an integer ﬁ:om 1to 16; X is a halogen; Z- is an anion, such as a halide or
hydroxyl group, and R, R,, R, and R, which can be the same or different, are hydrogen,
25 alkyl, hydroxyalkyl, alkeny! or aryl groups; and R, can also be residue of formula III or

v +
[ &,
Lo b
B
_ -.'-(cH=>_., ‘—-(t::-ua->;,_£:r-x__x:H=t 2"
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in which p is an integer from 2 to 10, and n, R, R}, R3, X and Z have the meanings stated
above, in a molar ratio of the quaternary compound to the monosaccharide units present
in the polysaccharide substrate from 5:1 to 40:1, the reaction being carried out in water

5 in the presence of aqueous NaOH in a molar ratio from 1:3 to 3:1 to the monosaccharide
unit hydroxyls at a temperature from 40 to 120°C, said cationic polysaccharides being
characterised by a degree of substitution from 0.5 to 1.1.

In the process used in the present invention other protic or aprotic polar solvents can be
used, such as alcohols, N, N-dimethylformamide and the like, optionally in admixtures

10 thereof.
The compounds of formula I and II are known, or they can be prepared according to

conventional procedures.

Some compounds are also commercially available, such as 2,3epoxypropyl-N,N,N-

trimethylammonium chloride (manufactured by Degussa A.G. in form of a 70% aqueous
15 solution under the commercial name QUAB 151, or by Fluka under the code 50045, in

form of the pure
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solid compound) ; 3-chloro-2-hydroxypropyl-N,N,N-
trimethylammonium chloride, 3-chloro-2-hydroxypropyl-
N,N,N-dimethylethariolammonium chloride, 1,3-bis-(3-
chloro-2-hydroxypropyl-N,N-dimethylammonium)-N-propane
dichloride, ail of them being manufactured by Degussa
A.G. as 65% aqueous solutions, under the commercial
names QUAB 188, QUAB 218 and QUAB 388, respectively.

Particularly preferred is 2,3-epoxypropyl-N,N,N-
trimethylammonium chloride.

The Qquaternary ammonium group functionalized
polvsaccharides according to the invention will be
hereinafter named "quaternized polysaccharides".

The polysaccharide is preferably fibrous
cellulose, particularly the so-called "fluff" deriving
from mechanically fiberized wood pulp.

The quaternized cellulose of the present invention

have the following general formula:

- 4 ¢
CH=0OR«

L ‘ ) Jn;

wherein the R4k groups, which can be the same or

different, are hydrogen or one or more residues
containing guaternary groups deriVing - from the
“reactives of the above formulae I or II, with the

”proviso‘that.the ratio of the number of the R, groups

, , 4
different from hydrogen to the n, value is comprised

SUBSTITUTE SHEET

I

o TARERST 1 AIIRRRRE A A 2 A e e e L LR



VNI L3 e R

o, G AR SRR

10

15

20

25

30

from 0.5 to 1.1; 2~ is an anion of the above described
type which acts as counter-ion to the positive charge
of the quaternary nitrogen and m is equal to the number
of  the R4 groups which are different from hydrogen,
whereas n, is 2 1000.

According to the process of the invention, the
reaction can be carried out either in a single step or
in more steps, with intermediate separation and
purification of the product; in each step, the reaction
is carried out by contacting the polysaccharide with
the base, usually in an aqueous solution which is
selected from alkali or alkaline-earth hydroxides or
alkoxides such as sodium methoxide, ethoxide,
propoxide, isopropoxide, n-butoxide, t-butoxide; then
the quaternary compound I or II, as defined above, is
added in one or more additions.

The reaction conditions are as follows:

a) the reactive containing the quaternary ammonium
groups is used in a strong excess, in molar ratios to
the polisaccharide substrate, expressed as
monosaccharide units, ranging from 5:1 to 40:1 as a
whole, preferably from 20:1 to 40:1; if the reaction is
carried out in more steps, the preferred molar ratio
ranging from 10:1 to 20:1 for each step; ‘
b) the base, which is preferably aqueous NaOH, is used
in each step in a molar ratio from 1:3 to 3:1 tc the
monosaccharide unit hydroxyls and in molar ratios from
5;100 to 300:100 to the reactive, preferably from
106:100 to 300:;00‘ when the reactives of general
formula I are used, and from 10:100 to 50:100 when the

réactivgs of general formula II are used;

i //:;/
P

SUBSTITUTE SHEET

ARt ] S e e s

4




‘WO 92/19652 PCT/EP92/00942

10

15

25

30

c) the reaction temperatures for each step range from
40 to 120°C, preferably from 70 to 100°C, with reaction
times ranging from 1 to 5 hours, preferably from 2 to 4
hours.

At the end of each reaction step, the NaOH excess
is neutralized washing with a 4% NaCl aqueous solution
to neutrality and subsequently the reaction mixture is
treated with a strong excess of a 4% HCl aqueous
solution. The product is dehydrated with acetone and
subsequently recovered by filtration and/or
centrifugation.

Alternatively, the quaternized polysaccharides of
the invention can also be prepared by subsequent
exhaustive N-alkylation of the products from the
reaction of the starting polysaccharides with the
compounds of formula I or II, wherein at least one of
Rl' R2 or R3 is a hydrogen atom.

In other words, the polysaccharide can first be
treated, in one or more steps and under the above
described reaction conditions, with the above mentioned
o R

2 3
is a hydrogen atom, and the resulting products can

compounds I or II wherein at least one of Ry, R

subsequently be reacted with alkylating agents of
formula RSZ (wherein RS is an alkyl, hydroxyalkyl o

alkenyl residue, whereas Z is a halogen atom) until

quaternization of all of the ammonium groups or at

least of part of them.
In order to evaluate the absorption
characteristics of the compounds of the invention

compared with control compounds, the following

parameters were measured, according to the procedures
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reported hereinbelow:

saline solution (1% NaCl agqueous solution) free
absorption (A.C.) and retention (R.) capabilities and
degree of substitution (D.S.).

Different fibrous cellulose substrates were tested
deriving from different chemical and mechanical
treatments, such as wood pulp fibres purified by
sulfate treatment, beet cellulose, bisulfite cellulose,
cellulose fibres of wood pulp obtained by
thermoméchanical or mechanical treatments, cotton
linters.

The best results were obtained, according to the
methods described below, using sulfate cellulose fibres
of the type which is generallj used for the preparation
of absorbent pads of disposable products, such as
sanitary napkins and towels, and diapers.

The obtained products having satisfactory
superabsorption characteristics have relatively high
degrees of substitution (D.S.), ranging from 0.5 to
1.1, more frequently from 0.5 to 0.8.

It has surprisingly been found  that,
notwithstanding the high D.S. values, the products of
the invention have superabsorption properties even if
they are not cross-linked.

Such a characteristic makes them different from
similar cellulose or synthetic products which require
cross-linking to show the superabsorption
characteristics.

The cellulose quaternized derivatives described
below can be used as superabsorbents in thz place of

the conventional anionic superabsorbents.
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Particularly, they can advantageously be used in
the above mentioned disposable articles.

Moreover, the cationic cellulose derivatives of
the present invention show a number of advantages
compared to the commercially available superabsorbent
products, particularly:

a) they show a much higher saline solution retention
capability than the commercially available fibrous
superabsorbents, such as fibrous carboxyme-
thylcelluloses;
b) they show a saline solution retention capability
equivalent to that of the commercially available powder
or granular superabsorbents, such as polyacrylates;
moreover they are in fibrous form, which is
advantageous when they are used as absorbent materials
for disposable hygienic articles, such as diapers or
sanitary napkins, @particularly when they are in
admixture with the conventional cellulose fibres used
to prepare the absorbent pads for said products;
c) they show both in the salified and in the unsalified
forms the superabsorption characteristics towards
saline solutions, unlike the common anionic
superabsorbents which have absorption charactéristics
depending on the degree ' of neutralization and
completely lose all the superabsotption characteristics
in the unsalified form.

In the following examples, which further
illustrate the invention, the absorption
characteristics of the described products  were

determined as follows:

= »

SUBSTITUTE SHEE

VIR i R e e e e L L

R

LR

o

e



VUSRS Shal ATV e

10

15

20

25

30

CCUL/LIYLIVUIL

10

Pree absorption capability (A.C.)

Said test is used to evaluate the free absorption
capability of the superabsorbent material when it is
contacted with a fluid.

A 325 mesh polyester non-vowen tissue bag is
filled with 0.5 g of the test product, then it is
soaked in a 250 ml beaker containing 170 ml of a saline
solution (1% NaCl aqueous solution). After 30 min. the
bag is extracted and left to drip for 15 min. to remove
the excess fluid.

The amount in grams of the liquid retained by the
superabsorbent material under test, compared to the
starting weight (0.5 g) of said material, expresses the
free absorption capability in g/g (A.C.)

Retention capability (R.)

Said determination is wused to evaluate the
retention capability of the gel of the superabsorbent
products subjected to centrifugation.

The superabsorbent material under test is placed
into a bag of the above described type, then it is
completely soaked with the above described saline
solution. After that, the bag is centrifuged at 60 g
for 10 min.

The retention capability (R.) of the gel is
expressed as the weight of the fluid retained by the
superabsorbent material under test, compared to the
starting weight of said material.

Poﬁentigmétric determination of the degree of

substitution (D.S.)

The D.S. is calculated as the ratio of the

,sﬁbétithenﬁ mmoles entered into the polysaccharide to

X PP oy
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MW

‘the sample,'ls calculated as follows.k“

11

the monosaccharide mmoles in which said substituent

‘entered, and it is evaluated by potentiometric

retrotitration.

0.5 g of the quaternized product are digested‘in a
300 mllcentrifuge test tube for one hour under stirring
in about 1090 ml of 0.1N NaOH, after that the product is
filtered and/or centrifuged and washed to neutral
mother liquors, the supernatant being discarded.

Then the product is taken up into 100 ml of a 1M
KCl solution, pH is adjhsted to 2.5 with subseguent
additions of 0.1N HC1l known amounts and the mixture is
left under stirring to reach the equilibrium, which is
generally attained within a time of 1-2 hours. After
centrifugation, a supernatant aliquot is withdrawn and
quantitatively titrated with 0.1N NaOH.

The substituent mmoles (M entered into the

subst)

- polysaccharide are calculated as follows:

Moubst=(V1=Vo ) XN xV, [V XEW_ e Mg pst mmoles
wherein:

vV, = volume (in ml) of the withdrawn supernatant
aliquot.

V2 = volume (in ml) of the titrating base.

Nab = acid and base normalities, which are the same

(0.1 meqg/ml).

Ve = supetnatant liquid‘tOtal.volume (in m1).
‘EWSubst = subs;ituent equivalent weight,
subst = substltuent molecular we;ght.

The polysaccharzde amount (w ) (in mg) in 0 5 g of

w\\x W’ (MW

p &g subsi: x M_ . .) mg, wherein: «

subst

W= sample welght tinmg).

R
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The monosaccharide mmoles (Msacc) in 0.5 g of the
sample are calculated as follows:

Msacc = wp/MWsacc mmoles, wherein:

Mwsacc = molecular weight of the monosaccharide unit.

5 The D.S. is calculated as follows:

D.S. = Msubst/Msacc

Example 1
10 3 of sulfate chemical cellulose are mixed with

6.7 g of NaOH and 28.5 ml of water in salt-ice bath for
10 30 min. After that, 46.74 g of Fluka 50045 (solid 2,3-
epoxypropyl-N,N,N- trimethylammonium chloride) added
with 20 ml of water are added thereto, in a reactive to
anhydroglucose units 5:1 molar ratio, and the whole is

heated to 80-85°C, for 30 min, with stirring now and

[
(&) ]

then. The addition of the reactive and water is

repeated 3 times in the same way as above. At the end
of the first reaction step, the jelly mass is washed to
neutrality with a 4% NaCl aqueous solution; then the
product is stirred for 10 hours in about 2.5 1 of a 4%
20 HC1l aqueous solution.
At the end of this time, the product is filtered é
with a gooch, washed to neutrality with water and dried i
.with acetone, to obtain a product similar to the
starting cne, but that gels upon contact with a saline .
?5 - solution. Such a product has D.S. 0.39 and a saline
: P 2;‘ solution retention of 17.0 g/g.
' ' The product is subjected to a second reactlon step ;

follow1ng the same orocedure as in the first step, but '

g wzth 3 addltlons of reactlve and water, instead of 4
30  additions; at. the end of the reaction a fibrous product
'Q', e (I) is recovercd havzng D S.g= O.SS, A.C. = 47.5 g/g

./J/F_\\‘\V\Q
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37.2 g/q.

In Table 1 the product is compared with two

commercially available superabsorbent products: Drytech
2080, which is a polyacrylate manufactured by Dow
Rheinmiinster GmbH, and Aqualon 2C, which is a fibrous

carboxymethyl cellulose manufactured by Hercules Inc.

PRODUCT R.
g/g

Drytech 2080 35.0

Cellulose of the 37.2

present invention

Aqualon 2C 16.0

Table 1. Measurement of the saline solution retention
R. of samples of the product of example 1 and two
commercial superabsorbents.
Example 2

10 g of sulfate chemical cellulose are mixed with
6.7 g of NaOH and 30 ml of water in salt-ice bath for
30 min. 327.18 g of Fluka 50045 are added in a single
portion, in a reactive to anhydroglucose units 35:1
total molar ratio, and the whole 1s heated to 80 8s5°C,
for 30 min,‘with stirring now and then. The mixture is
left to react for 3 houfs, sometimes stirring, and at
the‘énd of the single step the jelly mass is washed to

neutrallty with a 4% NaCl aqueous ‘.,olution,' then the

product is stlrred for 10 hours in about 2.5 1 of a 4%
" HCL aqueous solution. 5 |
At the end of this tlme, the product is filtered,

‘washed to neutrallty wath water and drled w1th acetone,
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to obtain a fibrous product (2) in the salified form,

having D.S. = 0.64, A.C. = 44.0 g/g and R. = 26.7 g/g.

An aliquot of said product (0.25 g) in a 325 mesh

polyester non-woven tissue bag is placed in one litre

S of a 0.1N NaOH aqueous solution for 10 hours, under

mechanical stirring, then it is washed with water to

10

15

20

25

30

neutrality and dried with acetone, to obtain a product

(3) in the unsalified form, having A.C. = 42.9 g/g and

R. = 23.2 g/g.
The characteristics of the two products are

reported in Table 2.

PRODUCT A.C. R.
(g/q) (g/q)
2 44.0 26.7

(salified form)

3 42.9 23.2
(unsalified form)

Table 2. Comparison of the salified and unsalified
forms of a quaternized cellulose according to the
invention; evaluation of the absorption and retention
capabilities.
Example 3

30 g of sulfate chemical cellulbse are placed into
a 1 1litre autoclave (fitted with a thermostatizing
jacket) and added with 20.1 g of NaOH dissolved in 300
ml of distilled water. The suspehsionvis.uechanically
stirred for 30 min. at 0°C. Subsequently temperature is
increased to 85°C and QUAB 151 (2,3-epoxypro&yl-N,N,N;

trimethylammonium chloride in 70% aqueous solution) is

)
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added in 4 portions at 30 min. intervals, each portion
containing 177 ml of the reactive, corresponding to a
reactive to anhydroglucose units 4:1 molar ratio for
each single addition. 30 Minutes after the last
addition, the mixture is washad to neutrality with a 4%
NaCl aqueous solution; then the product is stirred for
1 hour in about 2.5 1 of a 4% HCl aqueous solution,
then it is washed to neutrality with water and dried
with acetone, to obtain a fibrous product (4) that gels
upon contact with a saline solution. Such a product has
D.S. = 0.23; A.C. = 20.9 g/g and R. = 7.9 g/qg.
Example 4

20 g of =zinc chloride are placed into a flask
fitted with a condenser, then 68 ml of 88% formic acid
are added. After dissolution, 3 g of sulfate chemical
cellulose are added and the reaction medium is kept at
room temperature for 24 hours, with magnetic stirring.
At the end of this time the mixture is washed with
methanol to neutrality and dried with methanol. The
resulting cellulose is added with 2.0 g of NaOH
dissolved in 8.5 ml of water in a salt-ice bath for 30
min. Thé reaction mixture is added with 14.0 g of Fluka
50045 added to 6 ml of water, in a reactive to
anhydroglucose units 5:1 molar ratio. The whole is
heated to 890-85°C, stirring sometimes. 3 More reactive
additions are repeated in the same way and amounts, at
30 min. intervals. At the end of the reaction, the

product is recovered as in example 1, to obtain a

fibrous product (5) having D.S. = 0.54; A.C. = 27.6 g/g
-ﬁ and R. = 16.5 g/g: '
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Example 5
The test is repeated under the same conditions as

in‘ example 1, but changing the concentration of the
NaOH aqueous solution which is added at the second step
from 23% to 10% by weight, and the number of reactive
additions at the second step, from 3 to 4. The fibrous
product recovered (6) has D.S. = 0.76; A.C. = 21.2 g/g
and R. = 15.5 g/q.
Example 6

The test is repeated under the same conditions as
in example 4, but changing the concentration of the
NaOH aqueous solution which is added at the second step

from 10% to 30% by weight. A fibrous product is

recovered (7) which gels, having D.S. = 1.10; A.C. =
29.7 g/g and R. = 24.2 g/g.
Example 7

10 g of cellulose from cotton linters are mixed
with 6.7 g of NaOH and 28.5 ml of water in a salt-ice
bath for 30 min. After that, 46.74 g of Fluka 50045
with 20 ml of water are added, in a reactive to
anhydroglucose units 5:1 molar ratio; the whole is
heated to 80-85°C stirring sometimes, for 30 minutes.

The addition of reactive and water is repeated 3
more times, in the same way and amounts.

- At the end of the single‘reaction step, the jeliy
mass is washed to neutrality with a 4% NaCl aqueous
solution and the product is stirred in about 2.5 1 of a
4% HC1 aqueous solution for 10 hours. After that the

product‘is filtered with a gooch, washed to neutrality

'and/dried with acetone, to obtain a fibrous product (8)

which gels in’ a saline solution, having D.S. = 0.525
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A.C. = 24.7 g/g and R. = 15.7 g/q.
Example 8
The test is repeated under the same conditions as
in example 1, but using 10 g of bisulfite chemical
cellulose and repeating the reactive addition 4 times
in each of the two reaction steps, to cbtain a fibrous
product (9) which gels, having D.S. = 0.60; A.C. = 33.9
g/g and R. = 25.2 g/g.
Example 9
10 g of fiberized cellulose are mixed with 6.7 g
of NaOH and 28.5 ml of water in a salt-ice bath for 30
min. After that, QUAB 218 (3-chloro-2-hydroxypropyl-
N,N,N-dimethylammonium chloride in a 65% aqueous
solution) is added, in a reactive to anhydroglucose
units 1l:1 molar ratio, and the whole is heated to 80-
85°C, for 30 min, with stirring now and then. Three
more additions are effected at 30 min. intervals. The

obtained product is washed to neutrality with a 4% NaCl

- aqueous solution; then it is stirred in about 2.5 1 of

a 4% HCl aqueous solution for one hour.

At the end of this time, the product is washed to
neutrality with water and dried with acetone, to obtain
product (10) having D.S. 0.03; A.C. = 17.7 g/g and R. =
2.9 g/g.

Example 10
10 g of fiberized cellulose are mixed with 6.7 g

of NaOH and 28.5 ml of water in a salt-ice bath for 30 |

min. After that, 46.7 g of Fluka 50045 with 10 ml of
water are added thereto, in a reactive to
aﬁpydrogldé¢se units 5:1 molar ratio, and the whole is

,héatéd'to 80-85°C, for 30 min, wiﬁh'stirring now and
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then. Three more additions are effected at 30 min.
intervals. The product is washed to neutrality with a
4% NaCl aqueous solution; then it is stirred in about
2.5 1 of a 4% HCl aqueous solution.

At the end of this time, the product is washed to
neutrality with water and dried with acetone, and it is
subsequently subjected to a second reaction step, in

the same way as the first one, to obtain product (11)

‘having D.S. = 0.63; A.C. = 23.8 g/g and R. = 12.9 g/g.

Example 11
The test is repeated under the same conditions as

in example 10, but adding 15 ml of water for each
reactive addition, to obtain product (12) having the
following characteristics: D.S. = 0.81; A.C. = 39.2 g/g
and R. = 30.2 gl/g.
Example 12
The test is_repéated under the same conditions as
in example 10, but adding 20 ml of water for each
reactive addition, to obtain product (13) having the
following characteristics: D.S. = 0.50; A.C. = 35.2 g/g
and R. = 27.4 g/qg.
_ Example 13
10 g of fiberized cellulose are mixed in a §00 ml
beaker with 6.7 g of NaOH and 28.5 ml of water in salt-
ice bath for 30 min. After that, 73 ml of QUAB 151 are

added in a reactive to anhviroglucose units 5:1 molar

'ratio,fand thegwholé is heated to 80-85°C,'fqr 30 min,
"with'stirring_nbw'and then. Threé more.additions_are
 .repea£ed.ét]§0:min. in£3rVals; The bbtained product is
_f%é;héd tb heutfélity wifﬁ'a 4%=Naci aquébus'solution;

fthen'the'pfddﬁ¢f_is stirred for 1 hour in about 2.5 1
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of a 4% HCl aqueous solution.

At the end of this time, the product is washed to
neutrality with water and dried with acetone, to obtain
a product having D.S. = 0.46, A.C. = 30.14 g/g and R. =
12.4 g/qg.

Such a product is treated and recovered again as
described above, to obtain product (14) having the
following characteristics: D.S. = 0.60; A.C. = 30.0 g/g
and R. = 21.5 g/g.

Example 14

10 g of fiberized cellulose are mixed with 6.7 g
of NaOH and 28.5 ml of water in salt-ice bath for 30
min. After that, 9.3 ml of QUAR 188 (3-chloro-2-
hydroxypropyl-N,N,N-trimethylammonium chloride in & 65%
aqueous solution) are added and the whole is heated to
80-85°C, for 30 min, with stirring now and then. Two
more additions are effected at 15 min. intervals, and
the product is left to react for 30 min. after the 1lsat
addition. The obtained product is washed to neutrality
with a 4% NaCl aqueous soiution; then it is stirred in
about 2.5 1 of a 4% HCl aqueous solution for one hour.
At the end of this time, the product is wasehd to
neutrality with water and dried with acetone, to obtain
product (15) having D.S. = 0.13.

Example 15

4 g of beet cellulose are place into a beaker and
added with 2.68 g of NaOH dissolved in 1l1.4 ml of
water. The suspension 1is kept in a salt-ice bath,
stirring now and then. At the end of this time, 18.7 g
of Fluka 50045 added with 8 ml of water are added

thereto, and the beaker is heated to 80-85°C in an oil-
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bath. This addition is repeated 3 more times, at 30

min. intervals, then product is washed to neutrality

"with a 4% NaCl aguzous solution. After that the product

is stirred with about 1 1 of a 4% HCl agqueous splution
for one hour, then it is washed to neutrality with
water and dried with acetone. A fibrous product (16) is
recovered, having D.S .= 0.47; A.C. = 26.2 g/g and R. =
13.7 g/g.

The following Table 3 summarizes the values of
degree of substitution (D.S.), absorption capability
(A.C.) and retention capability (R.), respectively, of

the products of the examples.

Table 3
PRODUCT D.S. A.C. R.
(g/9) (g/qg)
1 0.55 47.5 37.2
2 0.64 44.0 26.7
3 0.64 - 42.9 23.3
4 0.23 20.9 7.9
5 0.54 27.6 16.5
6 0.76 21.2 15.5
7 1.10 29.7 24.2
8 0.52 24.7 15.7
9 0.60 33.9 25.2
10 0.03 17.7 2.9
11 0.63 23.8 12.9
12 0.81 -~ 39.2 30.2
13 0.50 35.2 27.4
14 0.60 30.0 21.5
15 0.13 - | -
16 0.47 26.2 13.7
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The claims defining the invention are as follows:

1. Fibrous cationic polysaccharides obtained by reacting fibrous polysaccharides with

quaternary ammonium compounds having the general formula I or II

5 ~ +
Ra

CHz—LH—(CHR ) n—N—~R= <

- |
X H Rx

e .

X ..
CHz—CH——(CHR ) o —N—R= 7 (11)

\/ . FL ;
0 : = :

15
wherein n is an integer from 1 to 16; X is a halogen; Z- is an anion, such as a halide or

hydroxyl group, and R, R,, R, and R,, which can be the same or different, are hydrogen,
alkyl, hydroxyalkyl, alkenyl or aryl groups; and R, can also be residue of formula III or

v
20

—(CHR)a—LH—LH= z (111

1. o &

o"' 25 l- R‘ : H
~(CH=)p I_.(CHR).,__CH_.CH;, 7 (1V) B
- B . N/
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in which p is an integer from 2 to 10, and n, R, R, R;, X and Z have the meanings stated
above, in a molar ratio of the quaternary compound to the monosaccharide units present
in the polysaccharide substrate from 5:1 to 40:1, the reaction being carried out in water

5 in the presence of aqueous NaOH in a molar ratio from 1:3 to 3:1 to the monosaccharide
unit hydroxyls at a temperature from 40 to 120°C, said cationic polysaccharides being
characterised by a degree of substitution from 0.5 to 1.1.

2. Polysaccharides according to claim 1 charcterised in that the fibrous
polysaccharide is cellulosed.

10 3. Polysaccharides according to claim 2 characterised in that said cellulose is sulfate
cellulose, bisulfite cellulose, cellulose from wood pulp obtained by a thermomechanic or
mechanic process, cotton linters, beet cellulose.

4. Polysaccharides according to claim 1 characterised in that the compounds of
formula I or I are selected from 2,3-epoxypropy!-N,N,N-trimethylammonium cloride, 3-

15 chloro-2-hydroxypropyl-N,N,N-trimethylammonium chloride, 3-chloro-2-hydroxypropyl-
N,N,N-dimethylethanolammonium chloride, 1,3-bis-(3-chloro-2-hydroxypropyl-N,N-
dimethylammonium)-N-propane dichloride.

5. A process for the preparation of the cationic idbrous polysaccharides according to
any one of the preceding claims, which comprises reacting the polysaccharide in the

20 fibrous form with a quaternary ammonium compound of formulas 1, II, ITI or IV using an
excess of a quaternary ammonium compound, expressed as the molar ratio of the
qQuaternary compound to the monosaccharide units present in the polysaccharide substrate,
ranging from 5:1 to 40:1, the reaction being carried out in water, in the presence of
aqueous NaOH.

25 6. The use of the polysaccharides of any one of claims 1 to 4 for the preparation of
disposable absorbent articles.

7. Disposable absorbent articles comprising the polysaccharides prepared according

to any one of claims 1 to 4.
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8. Fibrous cationic polysaccharide substrate as hereinbefore described in any one of
the Examples.
9. - A process for the preparation of fibrous cationic polysaccharide substrate as

5 hercinbefore described in any one of the Examples.

DATED THIS 3rd DAY OF March 1995

10 SOCIETA CONSORTILE RICERCHE ANGELINI S.P.A.
By their Patent Attorneys
KELVIN LORD AND COMPANY
'PERTH, WESTERN AUSTRALIA




................ GUDYELL (TIALLER (T SEveral CIassiticauon symon’'< a1 ply, tndicate ul)®

According to International Patent Classification (IPC) or to both National Classification and IPC

Int.Cl. 5 C08B11/145; A61L15/00

0. FIELDS SEARCHED

Minimum Documentation Searched’

Classification System Classification Symbols

Int.Cl. 5 Co8B ; A61L
L

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included In the Fields Searched®

M. DOCUMENTS CONSIDERED TO BE RELEVANT?

Category ° Citation of Document, 11 with indication, where appropriate, of the relevant passages 12 Relevant to Claim No.13

Y US,A,4 624 743 (GESS J.M.) 25 November 1986 1-10
see column 4, 1ine 27 - 1ine 36
see column 5, line 13

Y CHEMICAL ABSTRACTS, vol. 83, no. 12, 1-10
22 September 1975, Columbus, Ohio, US;
abstract no. 995787,

KIKUTRI MAKATO ET AL.: '&JP-A-75035408'
page 117 ;

see abstract

A US,A,4 432 833 (BREESE) 21 February 1984

A DE,A,3 329 385 (SEITZ-FILTER-WERKE THEO & GEO
SEITZ GMBH) 28 February 1985

° Spedial categories of dited documants ; 19 o ““p',, d&cun‘nl pub‘llshdhtﬁc g. l‘x:'t‘?':unoﬂ f;ll:g d::
“A® document defining the state of the art which s not o piiority date and £ot in confict . o
mcddmdlnkgfpmm dui:‘:.uumd!hopﬂndpllwlhm erlying the
“E® eriler document bat published on or after the intc-aatioasl “X* documant of particular reisvance; the claimed Invendon
filing date cannot be coasiderad novel or cannot be coasidered to
bt P imr;‘ wh‘lch may thr:w th‘mb?l on pri # G&l‘l(!) or Invoive an inventive step
which Is cited to establish the pu o0 date of another “Y* documant of perticular reievance; thé claimed invention
citation or ather special reason (as specified) cannot be mn’:'llmcd to invoive an inventive step when the
“0° document referring to an oral disciz3are, use, oxhibition or docuraent Is combined with one or more other suzh docu-
other means mants, such combination being obvious to a persoa siilled
“P* documen- aublished prior to the internatioaal filing date but in the ar .
latee than ¢ priority date daimed ‘&° document miember of the same patent family
IV. CERTIFICATION : '
Date of the Actual Completioa of the Internaticasl Search S Date of Mailing of this Internationa!l Search Report
30 JUNE 1992 -8.07. 92

lnlmdon_ll S-gdl.n. Authority s Signature of Autborized Officer
' EUROPEAN PATE'SY GFFICE . LENSEN H:W.M. %
X P

Perm PCT/1SA210 (seccad shast) (Jenmery 1985

S
A\




ANNEX TO THE INTERNATIONAL SEARCH REPORT

ON INTERNATIONAL PATENT APPLICATION NO. EK 920023599

This anr.ex lists the patent family members relating to the patent documents cited in the above-mentioned international search report.
The mer.bers are as contained in the European Potent Office EDP file on
The European Patent Office is in no way liabie for these particulars which are merely given for the purpose of information. 30/06/92

Patent documnent Puliication Patent family Publication
cited in search report date member(s) date
US-A-4624743 25-11-86 None
US-A-4432833 21-02-84 AU-B- 837472 28-06-84

AU-A- 7081681 26-11-81
| CA-A- 1152710 30-08-83
| DE-A- 3119907 C1-04-82
JP-A- 57056600 05-04-82
SE-A- 8103078 20-11-81

DE-A-3329385 28-02-85 AU-A- 3167984 20-06-85
CH-A- 663905 29-01-88
FR-A- 2550464 15-02-85
GB-A,B 2145011 20-03-85
Us-A- 4676904 30-06-87

EPO FORM Poe™

For more details about this annex : u(eOﬁunlJouul of the Bunpun Pateat Office, No. 12/82

il

L ARSI A S IR e i e - L.

T ST T RN T ke Sl e

Vo

o



