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SUPERABSORBENT COMPOSITIONS FOR UBE IN BAﬂITARY ARTICLES

ﬁhe invention relates to superabsorbent compositions
for use in the production of sanitary articles intended to
absorb and retain body fluids. | | R
' Whén én aﬁsaﬁbing article in place ig impregnated with

such boéy fluids, in particular urine, powerful and

_unpleasant smells are produced. Predomihant among these

are ammoniacal smells resulting from the ammonia
originating from the hydrolysis of urea by the ureases of
bacteria (Rroteus, Acinetobacter, and the 11ke) present on
the skin or in the digestive tract. '
In order to suppress these smells,-widespread recourse
has been had to absorbents of smells or ammonia (US
3,340,875, Scott Paper 60ﬁpany), Optionaliy in combination
with'dgodorants, fragrances, and the like. " The use of pH
bufferes (WO-A-94 -25077), of oxidants (hydrogen peroxide,
chlorine dioxide), of biocides (metals or of metal
catione), as well as of bactericides (quaternary ammoniumes,
in.particqlar),-6f.§ntibiotics, qf complexing agents or of
surfaqtants, both alone and in combination with one
another, has also been recommended. Such products have the
ﬁrobleﬁ of an irritant effect on the skin and mudosal
mémﬁranes. Absofbents of smells or of amménia may be less
problematic in this respect but they do not prevent
bacterial growth which remalns worrylng and which it would
be advisable’ to control, For the control of the bacterial
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enission of ammonia from urea it was believed necessary to

inhibit the enzymes which are reSponsiblé for it, that is

" to say the ureases.

The use of urease iﬁhibitors of low or moderate
activity has until now oﬁly been‘envisaged in combination
with ammonia écavengers (OP 61-179155).'~80me powerful
uiease-inhibitors, such as hydroxamic acid derivatives USP
3,920,015, Allied Chem. Corp.), are advantageous but their
toxicity excludes them from the éréposed use. Others, such
as phenyl phosphorodiamidate (PPDA).or
dimathyldithiocgrbgmate (DTC), are compounds.which.arg very
effective against the formation of ammonia but give rise,
during their use, to other very unpleasant sulfurdus or

aliiaceops snells which are perhaps related, at least in

part, to their own decomposition b&'the bacterial flora

present.

The problém is all the more preseing since, nowadays,
the absorption capacity of protection artiéles for body-
fluids has been very substantially increased by
incorporating into them superabsorbent polymers (SAP), in
particular hydrophilic polymers and copolymers of acrylic
acid. The timé during which such materials are maintained
in plaéé thus has also been increased, as are ;he
conditions which propote tﬁe development of microbial and
énzymatic activity and of the smells which result

therefrom.

It has now been found that it is posesible to formulate
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_ éuperabsorbent polymeré with certain boron derivatives in

order to prepare therefrom compositions whioh, ‘when
impregnated with urine or with biologioal fluids containing
it and maintained under conditions of usa which are
especially propitious for baoteriai growth, give rise
neither to'signifioont evolution of ammonia nor to
tepeilent or sinply unpleasant smells and which communicate
this property to sanitary ortioles which contain them.

According to the present invention there is provided a
superabsorbent composition which comprises: '

- a superabsorbent polymer, and 0.1 to 10%, preforably
6.5 to 5%, based on the composition, of sodium.tetraborate
or sodium metaborate.

The superabsorbent compositions according to the
invention are suitable for the production of sanitary
articles of the underwear, diaper or dispoaable diaper type
which do not devalop unpleasant smells.

The polymer used is superabsorbent with respect to

. water, saline solutions and hody fluiads.

Superabsorbent polymers within the meaning of the
present invention are polymers obtainable from the
polgmefization, with partial crosslinking, of water-soluble

ethylenically unsaturated monomers, in particular acrylic

‘and methacrylic acids and their alkaline salts. These

polymers may be obtained by inverse suspension or solution
polymerization. Such polymers possess a very high capacity

for absorption and retention of water and agueous solutions
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and are noﬁadaxs'widely available commercially in the form
of powders with particle sizes of between 100 and 800um.
The literature relating to them is extensive; retgfence nay
be made, for example, td'EP;A#o,slg(ssz (The Dow Chem. Co.)
and to EP-A-0,441,507 (Sumitomo Seika Chem.).

© Within the meaning of the present inﬁention, sodium
tetraborate (Na,B,0;) may be the anhydrdus, _péntahydrate or
decahydrate (borax) salt and the metaborate (NaBO;) may
also be regarded independently of its degree of hyération.
These boroﬂ compounds are suitably mixed with the polymer
1n'pOHQer form in proportions indicated above.

The composition according to the.inﬁentioq.may readily
be prepared, since it is sufficient to incorporate the
boron derivative in powder form, preferably also with.a.
particle size of between 100 and 800um, in the |

superabsorbent polymer powder by simple mixing. However,

. it has been observed that, if the boron derivative is

introduced within the superabsorbent polymer particles, aﬁ
odor-preventing efficiency was obtained, at equivalent
concentration, which is qr#éter than that obtained by
siﬁple ﬁixing of the powders. This results in an
alternative form of the process, which aiso forms part of
the invention, whareby.the polymer powder is swollen using
an aqueous solution of boron derivative and then any excoss
water thus introduced is removed by evaporation.

. The superabsorbent compositions of the invention

become gelled on contact with water, agueous saline
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solutions or body fluide, like the superabsorbents of the

prior art, and the gels thus-forméd behave in a
substantially identiéal way. The boron derivatives used
may be regarded as inoffensive and are widely used in
various mild antiseptid composition; at contents of the
order of 1% by weight. The cdmposiﬁions accqrding to the
invention may be used in piaqe of conventional
superabsorbents in the manufacture of sanitary articles
such as disposable diaperé for Sabies, for young éhildren,
for adults or for elderly people of both sexes. This use
is a further aspect of the present invention. |
Assessment of the true effectivéness_of odor-
preventing products is not straightforward. Since the

invention comes within the context of urease inhibitors,

the candidate compounds which can be envisaged to comparé

their anti-urease activity are therefore generally

classitied by an ICs, value according to the results of an

- enzymatic test which wi;l be described later. On the other

hand, the érocess vwhich generates smells is a biological
process and thus it is necessary to'be able to estimate the
effectiveness of various urease ;nhibitors for their
ability to limit the biological ehission, by urea-
féimehting microorganisms, of at least the most cbmmoﬁ
odorous compoﬁnd, in this case ammonia, this efféctiveness

béing for the inhibitor as is or in the presence of various

- substances with which it may be combined in the production

of diapers and other sanitary articles, in particular
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superabsorbent polymers. The results of this test
correléte tgirlf well with the ICy, values. Finally and
barticularly, it is.ngcessary to be able.to decide on the
satisfactory overall réault by olfactive tests under
conditions which give acceptable simulation of the

conditions of use of the products which the superabsorbent

compoaition which is believed to inhibit smells is

incorporated.‘ They are carried out by impregnating a
disposable diiper'with urine under standardized'conditions,
by heating the combination in an oven at a low temperatufe
and by subjecting the object to a nose panel for overall
assegament of its possible unpleasant smells. |

Buch tests are described in the Exampleé.qiveh'below,'
which illustrate the uhexpected effectiveness of the
cpmpositiohs according to the invention. In these taéts,
the superabsorbent.polymer (SAP) used is a partially
neutralized polyacrylic acid marketed under the name of
Aqua-Keep®D (Elfhhtochem-s.a.).

The a&compénfinq drawing illustratés an apparatus for
use in tests described in the Examples. |

The invention is furfhef'illustrated in the following
Examples. | |

Example 1: ICs values of several molecules believed to
operate as urease inhibitors.

The test comprises the decomposition of a neutral
solutigﬁ of urea at lq/i (0.616 M) in a 0.1M

triethanolamine buffer, to which solution has or has not
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been added the compound ﬁhose anti-urease activity it is
éesired to estimate, by a sclution of soybean urease (1500

U from sigma) at 1 mg/ml in the buffer + 10 mM of

_ glutathioh under the following conditions. 400 ul of

urease solution and 10 ml of urea solution are mixed. The
mixture is main;ained at 37°c. 1 ml samples are taken with
time and assayed for NH, by the Nes#ler method: each 1 nl
sample is added to 24;5 ml of dilute Nessler reagent (0.5
for 24) and, after incubating for.10 minutgs, the |
absorbance at 425 nm is measured. An ICy Value_is
determined, which value is the concentration of inhibitor |
in the mixture, expressed as uM, capable of reduciné the
urease activity by 50% under the conditions of the test.
The IC, values for several ureasé inhibitors knownnln'

the literature are reported in Table I below.



10

15

20

25

Compound

ICy (uM)

‘Phenyl phosphorodiamida'tg (PPDA) 0.05 —ﬂ
Boric acid 450 |
 Sodium metaborate 260 J
éod:l.um teﬁr#borate 5H,0 160 J
_sbdium pyrophosphate 8000
Fydroquinone . _ 500
Dimethyldithiocarbamate (DTC) ' 10 '
Salicylhydroxamic acid 310
Glycolic aciaq - 450

Acetohydroxamic acid

 Nitrilotriacetic acid

Exanple 2: SAP/sodium tetraborate pentahydrate synergy.

The ICy value is determined as _deécribed above. These

tests are carried out to compare residual urease activity

for a control medium and media containing respectively

solely SAP, sodium tetraborate pentahydrate (Na,B.0;.5H;0)

and SAP to which has been added 3.9% by weight of sodium

tetraborate pentahydrate, which was obtained by m’lxing 29

kg of Na,B,0,.5H,0 with 718.5 kg of .superabsorbent polyner,

‘80 asg finally to obtain 750 kg of borate-containing

composition. The results are reportéd in Table II below,
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SAP alone 100 -
(10 mg/15 ml of medium) :

QCOmﬁosition ' Residual ureage activity
3

COntrol-(wifhout SAP and ' . 100
without inhibitor)

SAP alone ' - _ 100
100 mg/15 ml of medium)

Borate-containing SAP | " 50
(10 mg/15 ml of medium)

| Borate-containing sap ' ' 0
| (100 mg/15 ml of medium)

The effectiveness of the borate-containing SAP is
clearly déﬁonstrated by the test,

It was noted that the curve of the urease activity as
a function of the additiv#-containing SAP content in the
medium was a smooth curve. Undér these conditions, the
point of 50% residual ufa;se activity_fof this sap
conﬁaining 3.9% of tetraborate pentahydrate can be
interpreted in terms of IC, with respect to ghe tetraborate
and is calculated at 90 uM. This figure will be compared
with the value of 160 uM for the tetraborate pentahydrate

alone in Table I in Example 1 in ordef to observe that the

ICy which can be attributed to sodium tetraborite

- pentahydrate in'the presence of SAP is superior to that

which is calculated with the tetraborate alone. This
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synergic effect between the SAP'and_tha_tetraborate with

"respect to its anti-urease activity is most unexpected and

rémains,unexplained.'

zggnp;g_iz Inhibiting efféct on formation of ammonia.

There were introduced into a 100 ml Erlenmeyer flask -
equipped (see"Figure 1 of the accompénying drawing) with a
Prolabo -No. 02.436.112 measurihq tube (1) (such meésuring.
tubes are graduaﬁed glass tubes conﬁaining a reagént for
ammqnia.which chdnqes fron violet to yellow, the position
of the demarcation between the two cclorings'givinq an
indication of thé amount of ammonia evolved), urine (2) and
a mixture df defibrated cellﬁlose pulp and of SAP (3) in

the following prbportiohs:

fresh urine 50 ml
fermented urine (inoculum) " 2 ml
superabsorbent 0.5 g
defibrated cellulose pulp (£1uff) 0.5 ¢

_ The 1ﬁocuium is necessary because ‘fresh urine is
sterile. This inoculum is prepared‘in the féllowing way's
0.25 g of urea and 1 g of.soiled fluff originating from a
gsed baby disposable diape; are added to 100 ml of f;esh
urine (for greater convenience, the medium cpuld be
inoculated with, in place of the used fluff, a strain of
Bacillus, Proteus. or Acinetobacteé). This solution,
witbdrawn after 24 hours at room temperature, constitutes

the inoculunm.
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In this teét, the odor inhibiﬁor'is not introduced
separately, but with the superabsorbgnt formulated as
indicated above and at a content in thé superabsorbent such

that its dose in the medium to be fermented is 10 times its

The systen is left for_lalhours at 40°é,-afte§ which
the position of thé region of transition of violet/yellow
coloring in the ﬁaasuring tube is noted.

| This provides a comparative estimation of the

evolution of ammonia and thus of the influence on this

" evolution of the. products which have been subjected to the

test. After this, the Erlenmeyer £1ask ie carefully opened
and the experimenter gives his assessment of the Emell of

the conteénts. The results are recorded in Table III below.
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| substrate/inhibitor

Reading on
' the measuring
tube

| control (neither >500 Strong ammoniacal.
| 5AP nor inhibitor) '

! SAP alone ' >500 Strong ammoniacal

SAP + Na,B0,.5H;0 90 No perceptible

~ ammonia smell.
Neutral smell of
fresh urine

| sap + ppDA 120 - | Unpleasant ‘smell of
' : ' rotten cabbage

SAP + DTC S 1070 Unpieasant emell of
' rotten cabbage

SAP + hydroquinone'

Slight nauseating

_

Example 4: Comparative test of odor-prevention by
mixing powders or by impregnation. |

There were introduced,.into the device used in Example
3, a'synthétic urine iﬁOCulated by B. pasteﬁrii (ATCC -

11859) and a mixture of defibrated cellulose pulp and of

" SAP containing 4% borax, one being produced by mixing SAP -

and borax powders and the other by impregnation of SAP by

- the necessary amount of agueous borax solution at 80°C (22%

by weight solution). The comparative amounts of NH,

evolved (in ppm) at different times are reported in Table
IV below. '



10

15

20

25

SAP + 4% | SAP + 4%
borax powder borax
' solution

| t (hours) |sap alone

0 0 0

7

7

7

20 f 18 . 110

off the scale

24 12

off the scale |off the .scale -

These results show the advantage, particularly with '

respect to ralatively long time periods, of tetraborate
impregnation compared with simple mxxing.

Exapple S

The test is carried out by using, as subsﬁrates,
disposable diaper material not'céntéining_SAP. Such a
blank digposable diaper, with a size of 31 x 11 om, is
taken and opened and 4 grams of SAP are spreéd over it over
a surface éraa of-approximaﬁély 15 x 9 cm. The centre of
the disposéble diaper is moistened with a mixture of 50 ml
of fresh urine and 2 ml of inoculum. The disposable
aiaper is enclosed in a plastic bag which is welded. The
whole aésembiy ;s placéa in a ven;iléted oven'at 37°C for
12 ﬁours.. At thg end of this'pefiod, the bag is opened and
an estimation of the smell is made by a nose panel (8
people) . Iﬁ a system of notation which confers the grade 0

for the complete absence of smell to 5 for a very strong
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smell of ammonia, the following are obtained: °

Control disposable diaper : 4.6
Disposable diaper with ordinary SAP 4.6
4% of "powder" borax ) 3.3
4% ofi"liquid" borax - 2.8

There has thus been found:

a strong smell of ammonia with the control disposable
diaper, |

a strong smell of ammonia with the disposable diaper
éarryinq an ordinary polyadrylic-superabsorbent,

no smell of ammonia with the disposabla diaper with S
polyacrylic superabsorbent containing 3.9% of sodium |
tetraborate pentahydrate. o B

A test of the same typé,_carried out with a synthetic
urine, confirms the above results:
Contrel disposable diaper ”
Disposable diaper with ordinary SAP

4% of “"powder" borax

W o

4% of "liquid" borax
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1. A superabsorbent compbsition which comprises{

a superabsorbent pdlymer obtainable from the
polymerization, with partial crbgslinking, of a water-
soluble. ethylenically unsatufated monomer, and 0.1 to 10%,
based on the superabsorbent composition, of éédium
tetraborate or sodium metaborate. -

2. A comﬁosition according to claim 1 wherein the
water-soluble ethyleniéally unsaturated monomer is ac;ylic
or methacrylic acid or an alkaline salt thereof.

3. A composxtxon according to claim 1 or 2 which
contains 0.5 to 5%, based on the superabsorbent .
composition, of sodium tetraborate or sodium metaborate.

4. A composition according to any preceding élaim,
wherein the sodium tetraborate is in anﬁydrous,
pentahydrate or'deéahydrate f&rm. |

5. A composition according to claim 5, which
contains sodium tetraborate pentahydrate.

6. A composition according to any preceding claim
having a particle size of between 100 and 800 um.

7. A pfocess for the production of é superabsorbent
composition which process comprises mixing a superabsorbent
polymer, obtainable from the polymerization, with partial
croeslinking, of a water soluble ethylenically unsaturated
monomer in pbwdér form, with sodium tetraborate or sodium
metabérate#lin the powder form.

- 8. A process. for the pfoduction of a superabsorbent

This Sheet Has

/ L Illlll Wi
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composition which procels comprises swelling a
superabsorbent polymer, obtainable from the polymarizatlon,
with.partial crosslinking, of a water-soluble ethylenically
unsaturated monomer; in powder form with an aqueous
solution of sodium tetraborate or sodium ﬁetaborate,_and
removing any excess water by evaporation. _

9. A process according to claim 7 or 8 wherein the
water-soluhle.ethylenically unsaturated monomer is acrylic
or methacrylic acid or an alkﬁline salt thereof.

10. A superabsorhent composition prepared by the
process claimed in any of claims 7 to 9.

11. Use of a composition as claimed in any one of .
claims 1 to 5 and 10 in:the preparation of sanitary
articles such as underwear, diapers and disposable diapers
for babies, for young children, for adults or for elderly

people of both sexes.



