SUPERABSORBENT COMPOSI TI ONS FOR USE | N SANI TARY ARTI CLES = meeat- =g

i pvention relates to superabsorbent conpositions for use in the
production of sanitary articles intended to -5 absorb and retain body
fluids. - When an absorbing article in place.is inpregnated with
such body fluids, in particular urine, powerful and - unpl easant snells
are produced. Predom nant anong these - fpr& ammoni acal snells resulting
fromthe anmonia 10 originating fromthe hydrolysis of urea by the

ur eases of AURPERABSOKBENT (2OMPOBITIONS) FORC USEATIN SANITARY) ARTZCLES oOn
the skin or in the digestive tract. In order to suppress.these
snel I's, widespread recourse - has been had to absorbents of snells or

ammoni a (US 15 3,340,875, .Scott Paper Conpany), optionally in conbination
wi th deodorants, fr¥geaddyentipp ralatescto supexrakserbent compogitions

(O o 250 Then e 192k U SRERG"SE SasFeary axtlbibh foibied s ©
(qqaterHGFYSa”EBQEE%thd retain body fluids. o | -
' Whén én aﬁsaﬁbing article in place ig impregnated with
such boéy fluids, in particular urine, powe:ful and
. unpleasant smells are prodﬁced. Predominant among these
are ammoniacal smells resulting from the ammonia
10 originating from the hydrolysis of urea by the ureases of
bacteria (Rrofeué, Acinetobacter, and the iike) 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
15 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,
 :20 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
probleﬁ of an irritant effect on the skin and mudosal
mémﬁranes. Absofbents of smells or of amménia may be less
25 problematic in this respect but they do not prevent
bacterial growth which réﬁéiqz worriing.and which it would

be advisable to control. For the control of the bacterial



20 in-particular), of antibiotics, of conplexing agents or of
surfactants, both alone and in conbination with one anot her, has al so
been reconmmended. Such products have the problemof an irritant effect
on the skin and nucosal menbr anes. .Absorbents of snells or of ammoni a
may be less 25 problematic in this respect but they do not prevent
bacterial growth which remains worrying andpgwhich it would be

advi sable to control. For the control of the bacteri al

- 2- em ssi @higsidoNof amhbADA UELOmI ﬁrwSi‘beb&svwﬂ.iMmqedary to
inhibit the enzynes which are responsible for it, that. to say the

ur eases. inhibi¢ the ehzymeasvhl.ahlbreoresmn$mgrfmdt#.at@m% is
activity has until now only been envi saged in conbi nation wi t h ammoni a
'scavengers (JPt®l-sayothe) urgasespover f ul urease inhibitors, such as

hydroxam c acid derivatives USP 3,920, 015, Al Li d Chem , are
advant ageous but th&he use PSxPEFP?eekEhbh8§°¥ﬁeﬂ$f “1?ﬁémﬂggﬁg d use.

G net 13 AR S BRI BT B85 R ERa88 by compinacion
with ammonia scavengers (JP 61-179155) _Some powerful
utease-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

10 as phenyl phosphorodiamidate (PPDA) . or
dimathyld1th1ocarbamate (DTC), are compounds which are very
effective against the formation of ammonia but give rise,
during their use, to other very unpleasant sulfurdus or
aliiaceops smélls which are perhaps related, at least in

15 part, to their own decomposition b&'the bacterial flora
present. o |
| The problém is all the more preseing since, nowadays,
the absorption capacity of protection artiéles for body-
fluids has been very substantially increased by

20 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

25 énzymatic activity and of the smells which result
tﬁerefrom. |

It has noﬁ been found that it is possible to formulate



ef fective against the formati on of amoni a but give rise, during their
use’, to other very unpléasant sulfurous or  alliaceous snells which are
perhaps related, at least in 15 wpart, to their own deconposition by the
bacterial flora "~ present. The problemis all the nore
pressing since, nowadays; . t he absorption capacity of protection
articles for body fluids has been very,substantially increased by 20
|ncorporat|ng i nto them superabsorbent polynmers (SAP), in particul ar

hydrophi l'i ¢ pOEﬁF@F?b@B@bGREOP ér@fwfeﬁyééftain bo¥or! - ddiBvdt fregltin ng

whi ch such mater are main I n place thus has al so been

increased, as ¥r@dekN¢o pre SQ&dthb?éﬁrmlé&nﬂSQﬂﬁmihmMﬁlmm of
m crobial and 25 enzynatlc activity and of the snells which result

t herefrom impregnatedagithwbine épuwitth biologicabotluids containingt e
- 3- - super absorbent polyners with certain boron derivatives in or der
to prepare thedds and mmglinednundhrcqondhbhons of use which are
5 especially propitious for bacterial growth, give rise
neither to'significénf evolution of ammonia nor to
ﬁepellent or siqply unpleasant smells and which communicate
this property to sanitary ortioles which contain them.
According to the present invention there is provided a

10 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

15 invention are suitable for the production of sanitary
articles of the underwear, diaper or dispoaable diaper type 
which do not devalop unpleasant amells.

The polyme; used is superabsorbent wiﬁh respect to
~'wate£, saline solutions and hody fluiads.

20 éuperabsbrbent polymers'within'tho meaning of the
present invention are polymers obtainable from the
polgmefization, with partial crosslinking, of Waterhsoloble
ethylanically unsaturated monomers, in particular acrylic
-and methacrylic acids and fﬁeir alkaline salts. These

25 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 solutionsf



| npregnated with urine or with biol ogi cal quids_cohfaining it and
mai nt ai ned under conditions of use which are 5 "especially propitious for

"PBacterial growth, give rise nei ther t.o significant evolution of amoni a
nor to - repellent or S|nply unpl easant snells and whi ch communi cate

this property to sanitary articles which contain them - Accor.di ng
to the present invention there is provided4a= 10 superabsorbent

“conposi tion which conprises: a superabsorbent polymer, and 0.1 to
10% preferabland are @osaneyswxgesudauaiiableomenml,lwfusd@hmrﬂom
tetraborate or sodi um pet aborate The super absor bent

conposi ti ons &EEGFWWWEstUiFHePafsiFﬁﬁeﬁﬁpﬁﬂ af cbetveen) °9cﬂn4rﬁ9?ﬁ%MUction
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-present i NeNtgy Q?{EL Jb”ﬁﬁi ggyakgaﬁ 6°§b1ﬁ§ y enfolymerlzatlon

with partia cros ‘of “at er cally unsaturated-
nononers, in parti mt’l{irﬁ%'h)@ weaning BﬁdtﬁBt ?ﬁéé&htciﬁéﬂéi&ﬁ‘d S&ELum

al kaline salts. These _25 polyners may be- obtai ned by inverse suspension or
solution tstinaBoraRal |(a,B,5,C map | beTaife pRERREDYE Y Pentahydrateaeit v
decahydrate (borax) salt and the metaborate (NaBO;) may
also be regarded independently of its degree of hyération.
10 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.

15 particle size of between 100 and 800um, in the |
superabsorbent polymef'powder by simple mixing. However,

: it'has been observed that, if the boron derivative is
1ntroduced within the superabsorbent polymer particles, aﬁ
odor-preventing efficiency was obtained, at equivalent

20 concentration, which is qr#éter than thét obt&ined 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
25 water thus introduced is removed by evaporation.
. The superabsorbent compositions of the invention

become gelled on contact with water, agueous saline



for absorption and retention of water and aqueous sol uti ons

-4- and are nowadays wi dely available comrercially in the form of
powders with particle sizes of between 100 and 800[err]m The
literature ' relating to themis extensive; reference may be nmade, for
exanple, to EP-A-0, 312,952 (The Dow Chem Co.) 5-and to EP-A-0, 441, 507
(Sum tono Sei ka Chem). Wthin tfhe meaning of the present

i nvention,. sodi um tetraborate (Na[err]Blerr](err]) may be the
anhydrous, pengailugishe 8t bodyderaidg) al xé boréxguperdbsdrbérits rof e at e
(NaBC{err]) may al so be regarded i ndependently of its degree of -
hydrati on. 10p¥ierealrt, oandotheugeis athus ufoxméd bhébave win Mt he pol yner
in powder formin proportions indicated above. The conposition

according to tF&hﬁﬁaaﬁﬂBéAYni9eﬂ§&9§ly"aY- Ekephe@eme@eréyqﬁkyeﬂ Yyaed
sufficient to incorporate the

pref er abl y- al s&a¥ P& Xegardeq,pg; &P@ggggﬁ"g;l %/)g :/\%Eﬂl"in Xﬁ ﬁfg ’S]Pr] m in
has been oner VAY ek, n47 KRELSRBERS cptodert LS &t ontBHEN e ene !
order of 1% by weight. The comp081t10ns 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,
10 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
invenﬁion comes within the context of urease inhibitdrs,'
15 the candidéte-compéunda.which can be envisaged to comparé
their anti-urease activity are therefore generally
classitied by an icm value according to the results of an
: ehzymagic test which wi;l_be déécribed later. On the other
hand, the érocess vwhich generates smells is a biological
20 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
- 25 béing for the inhibitor as is or in the presence of various
© substances wiﬁh which it may be combined in ﬁhe.production

of diapers and other sanitary articles, in particular



I ntroduced within the superabsorbent polynmer particles, an
odor-preventing efficiency was obtained, at equivalent 20 concentration,
which is greater than that obtained by sinpl e m xing of the powders.
This results in an alternative formof the process,- which also forns
part of the invention, whereby the polynmer powder is swollen using
an aqueous solution of boron derivative gng then any excess 25 water thus
i ntroduced is renoved by evaporati on. " The superabsor bent

comositions GhpblansBBaRE Bolymerbee iBe SFLLEMLLLENNAE (Ll Vel er,

aqueous sal i ne I ons or ur ds, ke t

superabsorbenbsﬁwa&el fairdyi Qﬁmrﬁnﬁnehér@c,?emﬁéw.s fmﬁﬂh;};eiggye ina

substantially.identical way. The boron derivatives used ~m : _
regarded- as i partdeuleel§)digr §s\WhéebysafPits be Sabvbé i tyisaéeide o iqaptic

conpositions at contents of the “.order of 1% by weight. The conpositions
accordi ng to shatisfactorgnbveraldyraésultchyiolpictivelteste amdana
super absorbents in the manufacture of sanitary articles
5 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,
10 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
15 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
20 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.
25 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



such as di sposabl e diapers for babies, for young childfen, 10 for adults

~or for elderly people of both sexes. This use is a further aspect of
the present invention. Assessnent of the true effectiveness of
odor - preventing products is not straightforward. Since-the

i nvention cones within the context of urease inhibitors, 15 the candidate
conpounds whi ch can be envisaged to comparg _ their anti-urease activity
are. therefore generally classified Dy’an 1'C50 val ue according to the

results of an LC PG wil ] be de 'Qﬁgﬁl {8 - he
ot her ha#&,ent ﬁgaépggééscmﬁﬁéﬁxgeﬁﬁ?% eéngﬁeﬁeésﬂlés a ji%’l%iictglé 20
process and t 1hrledl ToNBEEISAEY. I ByD Gei b i Kedr s 1
ef fecti ven_esshll)5 i\?grﬂl 0%85 ﬁreggsexf nﬁ?blgt %?is'@? oér)’?fiééifw :‘ﬁﬂ tey ﬂos‘ﬁ m t
the biol ogi caly e¥omsisdgmalyati’ 2amg/ml 1hCEREbufEel £ OOMYSTS, of at
| east the nost common odor ouS” conpound, in this case ammonia, this-
ef fecti veness gldtathion underhthenfobldwingscosdpeione s het o geerage of
vari ous substances with which it may be conbined in the production
of di aper s Santreaiser sedntionyandt 10| 83, of nupeatselmtion are mixed., The
mixture is maintained at 37°c. 1 ml samples are taken with
time and assayed for NH, by the Nessler method: each 1 ml
sample is added to 24;5 ml of dilute Nessler reagent (0.5
for 24) and, after incubating for.10 minutgs, the |
10 absorbance at 425 nm is measured. An IC;, value is
determined, which value is the concentration of inhibitor
in the mixeuré, expressed as uM, capable of reduciné the
urease activity by 50% under the conditions of the test.
The IC, values for several urease inhibitors knownnln'

15 the literature are reported in Table I below.



- 6- super absorbent polyners. The results of this test correlate

fairly well with the 1C50 values. Finally and particularly, it is
.necessary to be able to decide on the satisfactory overall result by

ol factive tests under 5 conditions which give acceptable sinmulation of the
conditions of use of the products which the superabsorbent conposition
which is believed to inhibit snells is i ncorporated. They are carried
out by inpregnating a di sposabl e d|apeP with urine under standardi zed

conditions, 10 by heating the conbi nat peNran oven at a |l ow tenperature
and by subjectlng the object to a nose SgﬁeF'For overal | assessnent of
its possible y : 2 e GrescryeETT=c

Exanpl es ‘gi verf ess jof
the 15 conpog
' superabsorbent_pnéuynrpﬁéiﬁaorsaihmfasthmgpuﬂ)Iy

pol yacrylic aqjecd—ivs : nde B HaKeo |
At ochem S. A )J Boric aci&he acconpanylng dr awi ng |IIustra es an4spparat‘s
for 20 use i I - The inventd | S
further |Ilyst;gbgﬂumnméegbégﬁfgmnng Exanples. 260 '(
| '1 Sodium tetraborate S5H,0 | _' 160 ﬂ
)_sbdium pyrophosphate = : 8000
[;wdroquinone o o . 500
Dimethyldithiocarbamate (DTC) ' _ 10
10 | salicylhydroxamic acid _ _ . 310
Glycolic acid | . | 450

Acetohydroxamic acid

 Nitrilotriacetic acid

15 Example 2: SAPISodiuﬁ tetfaborate pehtahydrate synergy.

The Idm value is determined as_deécribed above. These
tests are carried out £o cohpare residual urease activity
for a contfol medium and media coﬁtaininq respectively |
solely SAP, sodium tetraborate pentahydrate (Na,B.0;.5H;0)

20 and SAP to which'has been added 3.9% by weight of sodium
tetraborate pentahydrate, which was obtained by mlxing 29
kg of Na,B,0,.5H,0 with 718.5 kg of .superabsorbent pélymar,
‘60 as finally to obtain 750 kg of borate-containing
composition. The results are reported in Table II below.

25



Exanple 1: I err] values of several nolecul es believed to operate as

urease inhibitors. 25 . The test conprises the deconposition of a

. heutr al solution of urea at 1g/1 (0.016 M in a 0.1M

tri ethanol am ne buffer, to which solution has or has not

-7~ been added .t he conpound whose anti-urease activity it is

desired to estimate, by a solution of soybgan urease (1500 U from
Sigma) at 1 ng/m in the buffer + 10 nM of gl ut at hi on under- t he
following conditions. 400 [err]l of 53#&ﬁ§?§¥§O|Ution and 10 m of urea
sol ution are m xed. The n1xture IS ed at 37[err]C 1 m sanples
are taken with = = Btoiaeg:chmunt 3.C 1

1 sanp'eca:ﬁpﬁiﬁexbrto 24.5 m of dil |iresiauicureaseeabtivity
- 24) and,- afteff incubating for 10 m nutes, fhe 10 absorgﬁnce at 425 nnjis
measur ed. An1IQ[§r[1 value is detern1ned whi ch -val’ue is the

concentrati onfol 1.nhi of the m xfure, express as [err[ M~
capabl e of red ‘ﬁ E ith ‘{frgé?e ivily by 50% undg'r%o[ he conditi o;ﬂ of

the test. } without inhibitor)

5 | sap alone 100 -
(10 mg/15 ml of medium)
SAP alone ' - _ 100

100 mg/15 ml of medium)

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

| Borate-containing Sap

| (100 mg/ls nl of medium)

The effectiveness of the borate-containing SAP is
15 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
20 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 thit the
25 ICyg which can be attributed to sodium tetraborate
'~ pentahydrate in'ghe presence of SAP is superior to that

which is calculated with the tetraborate alone. This



The 1 C[err] values for several urease inhibitors known in 15 the
literature are reported in-Table |I bel ow

.TABLE | Conpound , I err]
([err]M _ Phenyl phosphorodlanldate ( PPDA) . 0. 05
Boric acid 450 5 Sodi um

nmet abor at e : - 260 - Sodi um tetraborate
5Herr] O 160 = Xodt um pyr ophosphat e

8000 Fydrqu|none

500
Di net hyl di t hi ce¥nexga effiert) between the SAP and thgoteggaborate with

Sal | hyd 310 d
4gol cythy Lg)e(?mm Cmacgilxaqﬁ dtg japti-urease activity is most unexgeéto ICngCI

N|tr|Iotr|acet 15 Exanpl e 2: SAP/sodiumtetraborate
pent ahydr at e 5@ é%?éjunéﬁgiaine he ICerr] value is determ ned as.

descri bed above. These

8 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

10 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:

15 fresh urine 50 ml
| fermented urine (inoculum) " 2 ml
auperabsorbant 0.5 g
defibrated cellulose pulp (fluff)' ‘0.5 g

_ The 1nocu1um is necessary because 'fresh urine is

20 sterile. This inoculum is prepar-d in the following way:
0.25 g of urea and 1 g of soiled fluff originating fxom 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

25 Bacillus, Proteus or Acinetobacteé). This solution,
witbdrawn after 24 hours at room temperature, constitutes

the inoculunm.



tests are carried out to conpare residual urease activity " for a

control medium and nedia containing respectively sol ely SAP, sodi um
.tetraborate pentahydrate (Na[err]Blerr](err].5Herr]O 20 and SAP to
whi ch has been added. 3. 9% by wei ght of sodium tetraborate

pent ahydrate, which was obtained by m xing 29 kg of

Na[err]Blerr]derr].5Herr]Owth 718.5 kq of superabsor bent pol yner,
-so as finally to obtain 750 kg of borafe- &ontalnlng conposition. The

results are reporteq kRsZakbge! ItPS'% Eﬁﬁibitor is not introduced

-0

-9- nposi tion

Resi dual ur eage gaieelyy but witﬁbﬂﬁéoﬁu§¥%iﬁibﬁbé¥f’fEEhulated as

100 wi t hout inhibitor) SAP al one

100 (10 ﬁmﬂl&ambdo&bﬁﬁdluﬁi at a cSh€ert ol the superabsorbent such

100 100 ng/ 15 m of nedium ' Bor at e- cont ai ni ng SAP

50 10 (10 nghe® ditsodlosedinnkhe med:.&r&bebeoﬁemmtgﬂw 10 times its
5 Icso.

The systen is left for_lalhours at 40°é,-after 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
10 evolution of ammonia and thus of the influence on this
" evolution of the. products which have been subjected to the
test. Aftgr this, the Erlenmeyer £1ask ie carefully opened
and the experimenter gives his assessment of the Emell of
the conténts.- The results are recorded in Table III below.

is



(100 nmg/ 15 m of nmedi um The effectiveness of the
borate-containing SAP is 15 clearly denonstrated by the test.

It was noted that the curve of the urease activity as a function of
t he additive-containing SAP content in the medi um was a snoot h .curve.
“Under these conditions, the poi nt of 50% residual urease activity-for
this SAP 20 containing 3.9% of tetrabqrqbe_pentahydrate can be
interpreted interns of ICferr] with respect to the tetr.aborate and is
calculated at 90 [err]M This figure wehpnBerepnpared - wi th the val ue
of 160 [err] MiQldhoaleliaborot o penl aVIr ale ae—alone in Jable | Lo
Exanple 1 in @r s fhat |t IJerr]] WaLsh can be attribufed
to sodiumtet a%ﬁsé{zg‘%%\égﬁ{tg Y réﬁ%edila% ﬁ%[e. presgﬂ%gﬁof SAP is super-‘or
to that dhich is calcul ated wijtthe measwxiqigr ht'e al one. This |
- 10 - syflergi c effect between |t{igeSAP and the| tetraborate with
respect to it' ant i _lrease acti Vi Ls gnst  unexpebted and 1}

| Control (neither >500 Strong ammoniacal.

|
| AP nor inhibitor) - . ;
|

$ § SAP alone ' >500 Strong ammoniacal

SAP + Na,B0,.5H;0 90 No perceptible
ammonia smell.
Neutral smell of
fresh urine

rotten cabbage

SAP + DTC S 1070 Unpieasant emell of
' rotten cabbage

|

1

|

|

(

— -
| sAP + PPDA 120 - | Unpleasant smell of
i

!

i

|

|

\

‘SAP + hydrogquinone ' izq Slight nauseating _J

- 10 .
B Exapple 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 -
15 11859)'and a mixture of defibratéd 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-waight solution). The comparative amounts of NH,
20 evolved (in ppn) at.different timés are reported in-Table.
IV below. | | |



-rehains unexplained. . 5 Exanple 3: Inhibiting effect- on formation of

anmoni a. There were introduced into a 100 m Erl enneyer flask
.equi pped (see Figure 1 of the acconpanying drawing) with a Pr ol abo -No.
02.436. 112 nmeasuring tube (1) (such neasuring "tubes are graduated

gl ass tubes containing a reagent for 10 ammoni a whi ch changes. from vi ol et
to yellow, - the position of the demmw¥giiwlbetmeen the two col orings
gi ving an- i ndi cation of the amount of "ammoni a evol ved), urine (2) and
a mxture of defibrated cellulose p“|p1§§iﬂlI!§AP (3) in the following
proportions: esh 2 _ 0 .

ferment ed ur|‘f ]PQ§H|U ) B r abs rbentAj '
0.5 ¢ ‘ d<e eet s%%l?h? 0oSe puI %(ﬁrpl uf f4)* Hgﬁ 3 59 | The

i nocul um i s nfcessary becpuse fresh uri darax ppwsies | Ieborhxs inocul ufpi s

prepared in the follow ng way: 0.25}g of urea and 1 goqﬁtgghled flaff

ori g||1at| ng f 'nrn a Used i dhl e _di ane 1.0 dded Q 00 nd (of

fresh ring (for grepper conveni enc¢,q t he nmedi um colpd be

i nocul at ed WI i placel Q he aed ; s ain Q Baci 1

Prot eus or Ac{qgtobacter) 72Thi's solutlon 7 wi t hdrawn phter 24 hours
3 .
i
| 8

|
a4t
roon1tenperat constit es |

20 f 18 . 110

10 |off the scale |24 12

off the scale |off the .scale -

These results show the advantage, particularly with '
10 respect to :alatively long time periods, of tetraborate
impregnation,compareé with simple'mixing. o
The test is carried out by using, as subsﬁrates,
disposable diaper material not'céntéining_SAP. Such a
15 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
20 dailaper 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

* : 25 for the conplete absence of smell to 5 for a very strong



t he i nocul um ' In this test, the odor inhibitor_is not

I nt Foduced separately, but with the superabsorbent fornul ated as

.indi cated above and at a content in the superabsorbent such that its
dose in the nediumto be fernented is 10 tinmes its 5. 1C[err].

The systemis left for 18 hours at 40[err]C, after which the position
of the region of transition of violet/yellow coloring in the nmeasuring
t ube i s noted. This provides & @dnparative estinmation of the 10
evol ution of ammonia and thus of the influence on this. evol ution of

t he. product s #edd REvarpenhas bhecfellevingcare obkadnedinfter .this, the

Erl enneyer flask.is.carefully.opeped and the experjnmenter gives his
assessnent of rg&espsgpsa%1e gﬂﬁpﬁﬁntents.‘The re§h1%s are recorded in
Table 11X belsqapoﬁiblé diaper with ordinary SAP 4.6
4% of "powder" borax ‘ 3.3
5 4% of "ligquid" 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
10 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 |
A test of the same typé,_carried out with a synthetic
15 urine, confirms the above results:
Contrel disposable diaper ”
Disposable diaper with ordinary SAP

4% of “"powder" borax

W o

4% of "liquid" borax
20



- 12 - TABLE |11 Substrate/inhibitor

Readi ng on Snel | the nmeasuring -
t ube Cbnfrol (nei tdrer >500 Strong anmoni acal SAP
nor i nhi birtor) SAP al one : ' >56 frroni aca
SAP + Na[e [err] O This S‘i{%%ﬁ?epﬁtle
fresh urine* ¢ LSAP +* PPDA - 15 120 Unpl easant smal | of
~rotten cabbage SAP + DTC 1070 Unpl easant snel
of S : - CLAIMS rotten cabbage . SAP. +
hydr oqui none 120 Sllght'nauseating 10 . -~ EXAWVPLE 4:
Conpar ati ve test. oftsodoP FRPEEAPBOEDENPt compasithgnpwhiich scompmises:
| mpregnati on. ' There were introduced |nto t he device used in
Exanpl e .3, a §yﬁPP§FPPBHFPHBt|HS&MW&FeHbg? Eﬂbbﬁsgﬁﬂmlt @ ATCC 15
11859) and a mi ture of efi br d ce ose SAP
cont ai ni ng 4% BQVn oB8E aah EF#S“@S@Q of 3 WAHRK ax

. of aqueous "borax solutio
based on the superabsorbent composition, of sodium

powder s a”%btgﬁ‘qyy"éﬁﬁ 1%?&%8?2& ? gg Aﬁogymonome§re na ‘650 Ad f@?ﬁ”t
tetraborate or sodium metaborate.

2. A comﬁosition according to claim 1 wherein the
water-soluble ethylenically unsaturated monomer is ac;ylic

10 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 olaim,
15 wherein the sodium tetraborate is in anﬁydrous,
pentahydrate or'deoahydrate form. |

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

6. A composition according to any preceding claim

20 having a particle size of between 100 and 800 um.

7. A pfocess for the production of a superabsorbent
composition which process comprises mixing a superabsorbent
polymer, obtainable from the polymerization, with partial
croeslinking, of a water soluble ethylenically unsaturated

.25 monomer in powdor form, with sodium tetraborate or sodium
metaborateklin the powder form.

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

This-Sheet Has B
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by wei ght solution). The conparatlve anount s of NH3 20 evol ved (|n ppm at

different times are re or A TabIe |V bel ow.

-13- _ i i i‘\ SAP + 4% , SAP + 4%

borax powder m

sol uti on \\Iﬁlll il ||\\\\|\ I . . ,

7 *7 5 18 10

10 of f the scale - 162- 30 of f the scale
off the scate 13 ' These results show t he advantage particularly

with 10 resswoe%ti-emawmqu |‘H¥“Rfe‘-ﬁ9@d§"’edf ing: @abor at e
|npregnat|on cO ared

.Th
test is carriB3P8E V\%?i"ﬁgpo rei k?r%j&able fr°€ﬂ %mw&ﬁgﬁlm‘?
material not ﬁfgﬂaﬁgfﬂgafyg}oégfihfkng, of a water-soluble ethylenically

unsaturated monomer; in powder form with an aqueous
S 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 alkaline salt thereof.

16 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

15 for babies, for young children, for adults or for elderly

people of both sexes.



15 bl ank di sposabl e diaper, with a size of 31 x 11 cm is t aken and
opened and 4 granms of SAP are spread over it over a surface area of
approximately 15 x 9 cm The centre of - t'he disposabl e diaper is

noi stened with a m xture of 50 m of fresh urine and 2 ml of .inoculum
The di sposable 20 diaper is enclosed in a plastic bag which is wel ded.
The whol e assenbly is placed in a ventilated oven at 37[err]C for

12 hours. At the end of this period, thelbag is opened and an .
estimation of the snell is nade by a nose Eanel (8 people). In.a system
of ‘notation which confers the grade 0 t he conpl ete absence of

snell to 5 for a very strong _ ' - 14
- snell of ammonia, the followi ng are obtai ned: - Control disposable

PeT  oucler SURRRARBOHBENT coRPSEFPRNE MR iy baNTdaY YgPiBres 4O

2.8 ' There has thus been found: a strong snell of
anmonia with the control disposable

5 The invention,provideg a superabsorbent composition
which comprises a superabsorbent polymer obtainable from 
the polymerization, with partial crosslinking, of a water-
soluble ethylenically unsaturated monomer, and 0.1 to 10%,
_baséd-dn the superabsorbent composition, of sodium

.10 tetraborate or sodium metaborate. |
| Sanifary articlés incorporating such compositions do

not develop unpleasant smells; ;mmoniaca1 or otherwise.

FIGURE 1‘



di aper, ° a strong snell of amonia with the disposabl e diaper 10

carrying an ordinary polyacrylic. superabsorbent, no snell of
anmonia with the disposable diaper with a pol yacrylic superabsorbent
cont ai ni ng 3. 9% of sodi um tetraborate pentahydrate. "A test of
the same type, carried out with a synthetic 15 urine, confirms the above
results: Control disposabl e di aper 5 D sposabl e
di aper -with ordinary SAP 5 /16} "pomder" bor ax '
4 4* of "liquid" borax - 15 -
CLAI M5 1. A superabsorbent conpositi
a superabsorbent pol ynmer obtainable -fromthe wth
parti.al crosslinking, of a wat er - 5 squbIe et hyl eni cal Ty rat ed
mononer, and 0 1to 10%
Figure 1
______**_____~_~__‘
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based on the superabsorbent conposition, of sodium tetraborate or

saodi um net abor at e. _ 2. A conposition according to claim,1 rei.n
the ® wat er - sol ubl e et hyl eni cally unsaturated nononer is acryl?@”vyi'g %AF
met hacrylic acid or an al kaline salt thereof. 3. A conposition
according to claim1 or 2 which contains 0.5 to 5% based on the

super absor bent conposition, of sodiumtetraborate or sodium

nmet abor at e. 4. A conposition according te any preceding claim
15 wherein the sodiumtetraborate is in anhydrous, pent ahydrate or
decahydrate form 5. A conposition according to claim4, which
contai ns sodi-umtetraborate pentahydrate. 6. A conposition
according to any preceding claim 20 having a particle size of between 100
and 800 [err]m 7. A process for the production of a

super absor bent conposition which process conprises mxing a

super absor bent pol yner, obtainable fromthe polynerization, with

parti al crosslinking, of a water soluble ethylenically unsaturated 25
nononer in powder form wth sodiumtetraborate or sodi um nmet abor at e,
in the powder form 8. /\Ff- esf for the production of a

super absor bent |§§. -
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conpositio

l.ch process conprises swelling a superabsorb pol ymer,

obt ai nabl e FEPHA1JM&ﬂﬁ* @ T}atlon with partial proﬁ@?#hk ng, of a

wat er - sol u
agqueous 5

unsat urated nmononer, in powder formw th an

blutlon of sod]jum tetraborate or sodiun1netaborate and

removi ng ahy{ ekc2dbLvigeer byl evaporati on. +A process according
to claim 7| of_8 wherein t - wat er-sol ubl e ethyl en| Call'l"m‘ﬂﬂln“ﬁu'm“ll
nononer s acrylic or—ngt hacryl i c aei 85or an al kalin 0
10. A superabserbent conposifti on prepared by the proc€ss ¢l Sinkd in any
of claims 7 to 9. 11. Use of SLB3MBosition as clained in any one

of clains 1 to 5 and 10 I n the preparation of sanitary articles
such as underwear, 1gi aph ?Rﬁkﬂﬁ; Qﬁiﬁ%? aemprdSestsr young
chi I dren, " for adul gs ege;afsgr'@ee,{é polym&e%tmabbpt 1R e

10

15

20

25

polymerization, with partial crosslinking, of a water-
soluble ethylenically unsaturated monomer, and 0.1 to 10%,
bagsed on the superabsorbent compogsition, of sodium
tetraborgte or sodium metaborate.

2. A composition according to claim 1 whgfein the
water-solubie ethylenically unsaturated monomer is acrylic
or methacrylic acid or an alkaline salt thereof.

3. A composition 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 claim,
wherein the sodium tetraborate is in anhydrous,
pentahydrate or decahydrate form.

5. A composition according to claim 4, which
containg sodium tetraborate pentahydrate.

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

7. A process for the production of a superabsorbent
composition which process comprises mixing a superabsorbent
polymer; obtainable from the polymerization, with partial
crogslinking, of a water soluble ethylenically unsaturated
nonomer in powder form, with sodium tetraborate or sodium
metaborate, in the powder form.

8. A process for the production of a superabsorbent
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