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(57) ABSTRACT

A particulate absorbent, for the absorption of liquids, com-
prising particles selected from the group consisting of par-
ticles of glass-like polysaccharides and of particles of glass-
like polysaccharides occluding, in their Internal structure, at
least one surfactant, said particles:
having a size of up to 620 um;
being at least 70% of a glass-like type structure; and
being;
30 to 45% of a size comprised between 620 and 420
wm;
35 to 55% of a size comprised between 420 and 210
um; and
5 to 25% of a size up to 210 um.

These particulate absorbent s non-hygroscopic, hypoaller-

genic and biodegradable and useful particularly in biode-
gradable diapers.

12 Claims, 5 Drawing Sheets
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i
GLASS-LIKE POLYSACCHARIDE USEFUL
AS ABSORBENT FOR LIQUIDS

CROSS-REFERENCE TO RELATED
APPLICATIONS

1he present application is a comtinustion of US. patent
application Ser. No. 09/569,275 filed May 11, 200, aow
US. Pat. No. 6,444,653 Bi.

HIELD OF THE INVENTION

The present invention relates 1o 2 pariculaic absorbent,
for the absorption of liquids, comprising particles selected
from the group consisting of particles of glass-like potysac-
charides and of particles of glass-hike polysaccharides
oucluding, io their interoal structere, at least onc suefactaat.

“The prescat tavention furtber rlates to the use of the latter
particulale absorbent alone o in combination with additives
or iolrants, as absorbent of polar liquids aad of physiologjcal

fuids and more particularly relates o spocilic shsorbent

compasitions of the particulate absorbeat according to the
iavention with selected carboxymethyleellukoses and/or
with sclected gums.
“The preseat invention also concerns absotbent combina-
tions of 4 peedetermined amauat of at deast une particulate
hsocbent andfor of a pred ined amuount of at lcast noc
abworbenl composition with a suitable camior.

BACKGROUND

Various glass-like polysaccharides arc known in the art,
For example US. Pat. No. 5,360,903 duscribes glass-like
arides and glass-like darches having a subsian-
tially vecluded water wmplm:nl Such polysaccharides are
usciu! for abrading surface

Diapers and more particularly sanitary oapkins are tradi-
tingally constituted by a first oxternal layer permable @
physiotogical fluids, a central mateix essentially made of an
absorbing material such as cloth, cotion, paper waddiag or
Dbatts of vellulose fbre a0d 2 sewoad vxtemal layer impor-
meable to physiological fluids and to agpregates formed by
the physiological fluids with the absorsug material preseai
ia the ceotral matrix. The ceoteal matix is cntrapped
hetweea both lagers. The central matrix of diapers, oagi-
aally osseatizlly made of pads of fJuficd celllose pulp
fibres, have over a time span of about 20 yoars gradually
been substituled by synthetic absobenl polymers and by
synlhetic superabsorbent polvmers in the [omm of a bard, dry,
granufar powder. A delailed description of such a\uvrhcnl is
given in Modern S bsorbent Polymer 'le logy, by
liederic 1. Buchholz and A. . {iraham, cditcd by Wilcy-
VCH, pag,cx 1 1o 16 which document i« therehy incompocated
by reference.

Pads of flutted celivlose pulp fibies absorh sbout 12
grams of waler whereas 1 superabsorhent polymer may
absorb up to one thousand (1,(00) grams of water per gram
of polymer.

Howover such a high performaace i only reached with
soluticns o distilled aqueous water. Such superabsorbxots
Tose capidly their performances in solutions with 3 high ionic
vontent.

liowever superabsorbent polymers are not used alonc, but
typically used in admixture with al least oo anotber mate-
il with absorbiog propertics, in odder 10 improve the
absorbing profile. For example, supecabsocbent polymer
granules are mixed with wood pulp Sulf in diapers

‘Those superabsorbent polymicrs mainly used commer-
cially are cross ligked, partially ocutralized poly(acrylic
acid) or grafi copolymers such as partially ocutealized
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starch-g-poly(zcrylic acid) and partially neutcatized paly
(viny} alcoholy-g-poly(acrylic acid). Others woll-kaawn
superahsorbent polymers are hydrolysed siarches-g-poly
{aceylonitrile).

Intcnsive searches bave been porformed m order fo
improve the absorbency of koown syothetic and semi-
synthetic superabsorbents. Thus US. Pat. No. 4,935.022
duseribes absorbeot articles which utilize a particular type of
stiffened celintose fibers and a particular type and form of
polvaieric gelling ageat pactiches t cohance the absorbeacy
characieristics of sueh articles. In these anticles, the pelling
agent matgrial, combined in particulate form ol a centam size
with stiffcoed ccltulose fiber material, is primarily placed in
3 Jower Huid storage layer of the absudwant core ol ihe
article. Such a Nuid storage lower tayer of the absorbent wore
is placed underneath an upper, genceally farger. taid

" acquisitioa/distribution layer which alse contains wiffuncd

ceilulose fibers and gelling agent particles of a certain size.
The gelling particles have a mass median particle size
ranging from about 400 1 1680 microns. The moationed
gelling agent is a substaotially water-insoluble shighily,
partially neutralized polymer selecied From bydeolysed ac
lonitnle grafied starch, polyacrylates, maleic anhydndv
based copolymers and ivos of these poly
therefore.

U.S. Pat. No. 547023 describes an absorbent article
wherein the deposition region of absosbenl member
comprises a storage zone and a acquisition zonc having a
lawer average density and a lower average basis weight por
unit arcz than the storage arca. The acquisition aoac is
positioned toward the front of cither the abserbent member
ar the absorbent article so 1hat the acquisition zobe may most
eflectively and cificiently rapidly acquire discharged iquics.

The absorbeat member comprises a mixture of 2 fiydro-
phylic fibrous material and discrete particies of absorhont
gelling material having  partick: stze distribulion so as w
cohance the absorbeal capacily and acquisition rate of the
absochent member. The particles of the absorbent gelling
malcrial are selected 0 have a mass wedian particie sive
greater than or equal to about A micwns with the amounts
al very large and very small pacticlos preferably kept below
certain minimum conceatrations. As suitcd absorhent pelling
malerial particics are those alroady meotinacd in US. Pat
No. 4935022, Mentionod as preferrod absorbent gelting
material are bydrolysed acrylontteile grafted starches,
acrvlic acid gratted starches, polyacrylates, maleie anhy-
dride copolymers and combination thoreof.

US. Pal. No. 5,061,259 describes absosbont stryciares
and absorbent gelling agent compositinas suitable for s in
disposable absorbent articles. The absurdhent sttuctures vom-
prisc hydrophylic fiber material apd soslragile particles of
polymeric gelling agent. The gefling ageal particles incor-
porated into such stiuctures are selecled W have a aass
median particle size rangiag from ahout 40016 700 miceons,
with po more thap about 16% by weight of said parucles
having a particle size fess than 200 microns and ne more
than about 16% by weight of said partickes faviag a particle
size greater than 1000 microns. The pulling ageat particles
ae preferably nonfragile particles of hydroge!-torming
polymeric gelling agent with a specific granulooxtry and
comprise a specific amount of the prafted starches afscady
mentivned in U.S. Pat. No. 5,047,023 and in U.S. Pal. N
4,935,022

In spitc of their advantages, the above mentioned syn-
thetic or scoi-sytithetic superabsorbeats, alse called “super
slurper”, exhibit major deawbacks.

Most of the syathetic superabsorbents arc not budegrad-
able and semi-synthetic superabsorbunts are geacraliy only
shightly biodegradable.

Moreover, due 10 Their hardouss amd o their chemisead
aature, particulates of symhctic superabsarbeats and pac-
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ticulates of semi-synthelic superabsachents generale irFita-
bility of iotimate busdy pants

Allergic reactions 1o synthefic or semi-synihetic
superabsorbents, ocourtiag, inter slia wheo graoulates of
syothetic superabsorbents coe fn confact with mucoes
membranes, are commonly ceported.
. Furthermore, semi-synthetic and synthetic superabsos-
bents are hygrascopic. This teodeacy to absarb moisture
represeats a major drawback. Particulady for applications

wherein a long reteativa Gme ol the absorbed fiud s

required,

tinally and in having repard 0 acw cavironmeatal
regulations, thure is a0 increasiog aved for biodegradable
hygicae products hke diapers. Such a need resulted over the
past yoars i inicosive searches tor oew biodegradable
hypoallergenic and non-hygroscopic polymeric materials
with a high absorbeacy and with good stability in a wide pHl
range.

SUMMARY

A first object of the present iavention is a panticulate
absogbeat, for the absorption of liquids, comprsiag paticles
of glass-like polysaccharides aad/or of particics of glass.
polysaccharides occluding, in theie interaal strucluee, atleast
one surfactant. The glas
terized in that their particles have a specific graoufometey.
These pacticulate absarbent is biodegradable, non-
hygrescopic, hypoallergenic and stable on a wide pH raage.

Asccond object of the present ivention is a process for
preparing those particulates absorben acoording 1o the finst
object of the wveation wherein the glasstike polysaccha-
rides ocelude ai feast one surfactant, s theic internal struc-
fure.

A thrd object of the present inveativg is an absorbing,
particufacly a biodegeadable, nea-bygroscopic and
hypaallergenic absarhing composition comprising, in spe-
eific ranges, a panticulate absochent according 1w the fiest
objeet of the invention, an ipsoluble caroxymethylecliulose
and a high viscosity carbosymcthyicelinlose.

A fourth object of the prescat javention (s an absorbing,
pariicularly a bindegradahle, hypoallergea and non-
hygroscopic absorhing, composition comprising, in specific
ranges: a particylate ahsothent according ta the first objoct
of the invention, 3 xanthane gum and a wuac gurm.

A fifth object of the prescat inveation 8 an absorbent
combigation of at least oae particulals absorhent according
to (e first object of the foveauon andior a sbsorbent
compositian according to the third or to the faurth object of
the prescat invention with 3 suitable casvier

A sixth object of the present invention is constituted by:

breast pads (aursing pads).

food pads,

diapers (disposable and oon disposable infant diapers,

tramiag panis),

ke polyssceharides are charac-

i
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adult iacontincace products {personal pads, bed pads,
bhriefs],
fuminine hygicne pexhucts {fampons, sanitary aapkios),
and
surgery and surgical pads of bandages, in which a par-
ticujate absoent accurding to the fiest object and/or an
absorbing composition according o the thisd and/or
the tonrth abject of the prescatl inveation has beea
ncorporated
10 general, i aconrdance with the present iaveation, there
is peovided 3 particulate shsorbent, for the absorption of
liquids. comprising pattichs of glass-like polysaccharides
whercin saki pamicles have a size of up to 620 gm. In
weneral, in accorlance with the prosent tavention, there is
aksw provided a particulute absorbent, for the absorption of
tiquids, comprising panicles of glass-like polysaccharides
occluding, in (heir ioteroal structure, al least one surfactant
whereln said particles have a size of wp 1o 620 gm. o
accordunce with the present iveation, the particles may be
at least 70% by weight of a2 glass-like type structwre. ln
accordance with the present iavention, the patticles may
have a size in the tange of from S o 500 pm
la general, in accordance with the present invention, there
is Turiber provided an absorbeat combination comprising a
patticulate sbsothent as delised herein with 2 carricr,

GLETAILED DESCRIPTION

The Siest ohject of the prescal iavention is a particulate
absorbent, for the ahsorption of liguids, comprising pelysac-
chanide particles, ‘The polysaccharide particles may com-
prise partichs of glass-fike polysaccharides, panicies of
alass-like polysaccharides occluding, in their internal
structute, at feast one surfactant or mixtures thereof, said
particles:

havi size 0f up o 6 gm;
heing, AI least 7% by

and

shi of a glass-ike type stuclure;

helag:

3810 45% by weight of a sive comprised between 620
aod 42¢ gem;

35 o $5% by weight of @ sive comprised between 420
aad 210 gm; and

3 to 2349 by weight of 2 size up 1o 210 ym.

{0 aceordance fo the prescnt invettion, the polysaccharide
may prefecably bu hased on an amylaceous polysaceharide
such as an amylose or a0 amylopectine or on a mixture of
amylose and amylopectioe,

A suited starting polysaccharide is 2 native vnmedified
polysaccharide, prelerably a aalve vamodificd starch, more
preferably u grade A starch,

The grade A starch is preferably a wheat starch but may
also h\ a comm. harley, potaw, rye, manioc ot mile or any

tssential Teatures of grade A wheat starch are represented
in following Table |

TABLE Y

Cnmparstive featuxs of {rade A stasch ohéaingd by (b mudilied Madin and

bydrocylones prccsses.

Madified Mariin Hydvoeyelones

Features Frocess Process
Homidin 15
Ashex (% dry hasis) .31
Toral Lipids (% dry bsis} Bl
Solubics (% dry hasis) .34




US 6713460 B2

TABLE {-cantinecd

Comparative Teatures of CGirde A starck abiaineil by the machiied Martin acd

VAUV OES pRIcEsses.

Featunes

Hydmcyciones

Process

Proteins (% dry busis)
£

Residual % dry basis)

Grelatiaisation temperature (¢ C.) srd
Vixcasity at 95° C. (DB} LA
Temperature peak (7 C.1 as
Viscosity peak (" € 3
Viscosily st 957 £ and after §5 mons (UK 285
Viscosily at 507 C. (UR) ko
Giue test

S mins (%) X
Alter 30 miss (%) 0

*Brabender uoits

From: Les Minuieries Oyilvie Lid., Montcal, Canada

‘This starch is mainly constituted by granylales wilh a
fentil form and with a size raaging from 25 o 4} o,

Suited starting grade A wheat slacches are thise com-
moaly used in paper, food, textile and fermeatation indus-
tries. Moreover prade A wheat starches 1 theis pative as weltl
in their glass-like form are commonly used as ingredicat in
food industry.

{o accordance with the proseat inveation, the particles of
the glass-like polysaccharide and e particies of the glass-
like polysaccharide oocludiag, 1o their interal structure, o)
least one susfactant, may have 2 size ranging from S to 500
pm (c.g. a size of about 360} um

‘The meao af the polysaccharide partictes present in the
particulate absorbent acconding to the iavention may prel-
crably ranges from 150 10 500 ®m aud may wore preferably
be about 300 gam.

* The mothod used for determiniag the size of said polysac-
charides preseat n the particulate absorbent also namc
sieving method is defioed as following:

cach of six sieves of, according to US. Standard, 30

mesh, 40 mush, S0 @esh, 50 mesh, 100 mesh and 170
mesh are tarred,

100 grams of the sample is kud dowo oa the first (30

mesh) sieve,

a0

80

the fraction of the sample whicll is aot cctained by the fiest

sigve falls into the seeond {40 mesh),
such a the selection procuss is cpeated for cach sieve,
cach sieve is mechanically waved for 20 minutes and thon
tarred again,
then the rate of particles retained on cach sicve is caleu-
{ated for 100 grams of the (pitial sample.
The standard deviation was calculawed from 10 batehes
corresponding 1o the production of 2% Jois aver 3 years.
‘The t0 standard deviation were caleulated with the for-
mula:

&

e
&

A

Wherein

[ is the frequency of the tosult (for example 16% of
particles have a sz comprised botwoen 250 aad 420
micrans),

x is the central value of the class fcomprised belwe

and 420 micrens preferably aboul 39 aucrons),

X i the mean distribution of the (ot and 1 ix the pumber

of results (100%).

"The standard deviation is the average of these 1 standard
duviations and the given tange is the ranpe letween the
lower standard deviation and the highest standard deviation

The standard deviation of the pacucles ol polysaccharides
preferably ranges from 100 to 120 microns. According (0 5
most preferred cabodimont of the taveation the standard
deviation is about 110 microns.

The surfaciant which is occluded 1 the inteenal structure
of the glass-like plysaccharide is prateeabdy an omic sur-
faclant comprising 4 lincar alkyl moicty 1o an woic sue-
Tactant with a looy atkyt lincac chata. Mixtuess al vacious
surlactants are also suiled in 1he meaning of the nveation.
As examples of suitable anionie surfactant with a leng fincar
chain are alky) carboxylawes, cationic atkyls aounonivm,
alky! sullonates and afky! phosphates with at feast 11 cartbon
atoms. Preferably the fong fincar chasn (1e. the Hovar atkyt
moicty comprises or) has from 12 0 20 carbon atoms. More
particularly adapl::d in (he meaning of the mvention 1s 2
surfactant selected ia the gronp comstituted by fanty acid \allx
such as sodium stearate.

“The moisture content of the glass-like polysaccharide i
up 1o 13%.

‘The sclected pasticlcs of glass-like polysaccharides of the
inveation are obitained by screening of the paticles of 2
glass-like polysaccharide.

Said glass-fike polysaccharides may be partially crvstal-
Nzed. They bave, a1 Jeast 7%, more preterably al least 0%,
and according 10 the best mode 100% of 4 glass-like type
structure.

n 250
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The fatier glass-lke polysaccharides (for e xample, glass-
ke starch) ahsorhen! are further chacactenzed by thedr
clementary cumposition, which clemenlary composition
COMPrises:
Trom 33 e 30 weight pereent ol carborn;

from 53 4o 39 weigh percent ol oxygen;

from 6.6 10 7.5 weighl perceni of hydrogen;

{oss han .15 weight percent of sufphur,

{oss than 006 weght pecocat of chloride; and

restchuals,

the weight pecccat being cxpressed by total weght of sad

plass-like potysacchande (for example, glass-like
slarchy

Residuats means nitrogen, sodium, caleum and phosphor
fons or any other aidentificd compouads, soidentified
malerials of mixtuge thereof.

The glass-like polysaccharides (for example, glass-like
starches) according (6 the invention, as dotermined by
Tafrared Spectroscopy coodueted by using KBr as relerence.
compriscs hydroxy functions, as well as relative humidity
accluded aside the glass-tike polysaccharides.

A preferred faoily of gl ke polysaccharide (for
example, plass-like starch) acooiding 1o the (Bveation is

constittled by those glass-like polysaceharide (for example, -

glass-like starch) absarbent haviag, the 3 (three) followiag,
intenstve infrared hands cespuctively al:
164948 cm-';

‘. and

clerize the prescace of water in the

polymeric strucih
BRIEE OESCRIPTION OF THE HGURES

ETG 1 s an (R diawram for a glass-like starch produced
{rom a wheat geade A starch;

G 2 is an IR disgran for 3 mixture of particles of a
elass-fike slarch;

G 3 s & visaosity prolile for 3 gelatinized starch;

1G4 is 3 granulonetric peofile Tor a gelatinized starch;

116G 5 s a cross-sectional schematic illusiration of an
example of an aisodent stroctre 1o accordance with the
present iavention,

The paticalale absorbents according o the invention
exhubil » strong sbsorbency For polac liquids and for physi-
ological flwids, partivularly a strong absorbeocy by agueous
tluids, and more particularly a stronger absorbency for fuids

i3

an

30

35

a

0
sclected in the group constituted by water, mixnares of water

and of at fcast one 10 water soluble solvent such as ao aleohol
or a ketone, urine aad hlood serum.

‘The particutate absorbents according o he mvention are
particularly cfficicat for polar liguids and for physiological
aqueous Juids with a pH ranging from 2 to 11.

When the plf of the aqueous solution is fess than 2, the
polymeric structure which conslituies the particles of the
particulate absorbent 15 hydrolysed.

The water reteation’'s propertics were checked for differ-
ent plb ranging From 2 1 11, aceonding W the Protocol of
Retentica acoording to method 8. No chasge was soted for
the retention properties ovee 3 poriod of 135 minutes. Stability
tests by pH of 2 or 11 may be qualificd as extreme tests for
the considered applications.

Suitable aguoous sofutions are aqueous solutions with
ethanol andior with acetom.

55

0
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Thase glass-like polyssccharides according 10 the nven-
tion which do not include a suefactant in their imecaal
structure may he prepared by pelatinzation, which gencrally
consists i beating #n aqueows mixiure of pative starch
eranules 10 a emperature at which the grasules breakdown
and the individual starch moleeule disperse into sofution.
Thea the therchy oblaimad gelatinized starch is dried and
ground. Such pelatinization proccedings are described intor
aliaia US. Pal No. 3360903 aed in US. Pat. No. 3,706,
S9%, the: catire conteat of the documents ace incorpocaied by
reference

Thase particulaic absorbent for fluids according to the
firs) obguct of the myvention whuun glass-like polysaccha-
rides soclode a maienial with tensio-active progerties in their
internal polymerie structure may be prepared by the follow-
ing process which constitutes the seoond object of the
preseot inveotion.

Maore gencrally, s process which applies to the prepa-
fation of paricles of glass-like polysaccharides occludiog. in
their interual structure, at least one sorfactant, said particles:

haviag a sizz up 0 620 gm; and

bing at least 70 of a glass-like type structure; and

comprises the steps of:

beating a polysaccharide in the presonce of water for
0.5 40 2.5 hours at 2 temperatere ranging from 70 10
97° C. so as lo obtain 3 warm gelatinized
polysaccharide,

drying the wam gelatnized polysacibaride obtained in
step (1) 50 as i obtaia a glass-like polysaccharnide;
and

grinding the dry plass-like polysaccharide obtained ia_ \ '

step (2) w particles and recovering preferably by
serevaing, the particles (o a-size of up o 620 zm,
wherein:
aleast one surbactam (s added in step (1)
the weight % of polysaccharide in water cangses from
3.2 1o 3, prefirably trom 4.8 10 16.5% and more
picierably abows 9.3%; and
the waight % of swrfactant jn the pelysaccharide
ranges from 6 to 10, being preferably of about 8.
{n step {1), the polysaccharide may be heated o the
prescace of watee peclecable for 2 howrs af a tempesatyre
which peeferahly ranges from 75 (o 95° ¢,
fo step (2), the gelaunized polysaccharnide is preferably
dned i a convection fomace, at a temperature preferably

comprised between 40 10 50° ¢,
d

10 step (3), the plass-like polysacchanide obtained o st
2 nd a_arinder of any type.

A “object of The preseat wvention is an absorbent
COMpOKItion comprising:

77 16 83% by woight of a particulale absotbent for liguid
as dulined io the above mentioned first object of the
invention;

1510 17% by weight of ap insoluble carboxymethylest-
Tulose;

2 ta 6% by weight of a high viscosity carboxymethyfeel-
fulose.

Ta the meaniag of the inventio “insoluble™ means car-
boxymethyleelluloses without any sofubility or with a low
solubility under specitic conditions and thercfore with a very
high viscosily

Suitable insvluble carhoxymuthyloetiuloses may have,
according (0 ASTM D-1439,a .S, ranging from 0.65 10 0.9

s and preferably about (1.7% and have a viscosity ranging from

TOKKY s 12000 and prefecably of about 7500 mPas (by a 1%
water solution, at M) cpm, with a spindle no.4).
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Suitable high visasity carbogymethyleellyloses may
have, according 1o ASTM D-1439, 3 DS ranging from 8
10 1195 and preferably about 0.9 and have a visasity of
ranging from 1500 1o 2500 and preferably aboot 2000 mPas
{by a 1% water sotutivo at 25 ., accoeding Brookticld VT
spindle no.3 at 30 pm),

Such corapasitions are biodegradable, pon-bygroscopic,
hypoallergenic and stable on a wide pil range.

A fountb object of (he inveation is an absachear compo-
sition comprisiog:

"

o
79 10 92% by weight of a particulate abserbent lor liquid

as defined in the above-mentioncd Sirst objeet of the
fvention;
4 10 10.5% by weight of a xanthanc gum; and
4 10 10.5% by weight of a guar gum.
Under such specific concentration a synergislic efloct is
reached for the absorption
According to 2 more preferrcd embodiment of (he
inventios, the xanthane gum has a viscosity, rangiag, from
1400 10 1650 cps al a coscentration of 1% ia water with 1%

=3

of KCl and a viscosity cangiag from 13010 18 eps, at 0.2%

in water with 1% of KCI, the viscosity buing measured by
proparing a 1% salt solution of a product by slowly adding,
a dry blend of 3.0 p product and 2.8 yraws patassiv
chioride 10 250 mt ol distilled water in a 4K m) beaker,
while stirring at 800 rpe using a low-pitched propeller type
stirrer, by adding an additional 44 ml of distiffed water,
cmsing the walls of the beaker and voatinue stiring a1 300
tpm for two hewrs and, at the cad of the perind, by adjusting
the tempecature of the solution to 257 C., by vigorously
stirring by band {0 4 verical sootiva @ climinate any
thixatropic effucts or layering, and immediatcly measuriag
the visoosity by using a 1LV model of the Brookiichl vis-
comeler at 60 rpm with No. 3 spindie, and the guar gum has
& viscosity aller 24 houss of at Jeast 3500 cps, alice 30
sminutes of 2800 cps.

Guar gums which are usually exiracied trom the albumca
of cenain sceds consists of maanase anits attached togcther
hy «f1-4) bouads. These units form a main chain «n which
galactose units are attachicd. The latter aits are attached to
magnose by bounds of the fi(1-46) type. There is one galac-
tase for two manpose. Guar gums are used for the abilaty 1o
improve hydration in cold water o viscous sohuticns.

Xaathaoe gums which are commonly produced daring lhc
acrobic furmentation of sugar by the yeas X

5
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adult. incontinence produdts (pecsonal pads. bed pads,
briefs),
feminine hygiens products (tampons, sanitary napkinsg,
and
surgery and surgical pads or handa; in which a par-
ticulate ahsoral according o the lirst object adior an
absorhing composition according 1 the third sodior @
the fourth objuct of the prescal inveotion has heco
incorporaled
According 0 a preferred cmbodiaeat of the ieventi
preferred absorbunt combination 18 seleted i the
constitmed by diapers (such as sanitary napk, haby-diapee,
adult incontincace products, alimeotary blatting paper,
medical blotling paper). Paruculadly preluered is o bude-
gradable diaper.
Example of a diaper according 1o the tavention compeises:

2 first external layer pormeable o physiolugical Huids:
a central matrix esscatially made of a0 sinodbing wale-
ral; and

=

second external layer impermeable 10 physiolngiual
fluids and © agpregates formed by said physiolgical
tluids with the absorbing matera] prosent in the centrat
mafrix which is entrapped betweea both cxtermal
fayers, characlerized in that the absorbing matvnal
the central matrix consists of 2 to 27%, prefersbly of 3
to 17% (1n weight by totat weight of the absarbang
matecial peescat i the matrix) of at deast one pasticudate
ahsorbeat for liquid andaw of at least voc absarient
composition according 1 the iavention, the remaining
part of the absobing matenal in said ceatral matrix
being sclected 0 the gronp coastwied by natural
fibres, svmi-syothiclic bres, syathetic fibros, wasl
pulp. cellulose fibees, cotton, peat-muss and mixture
theren!.

An cxample of an absarbeat pad (n which the particulat:
shsorhent aad/ior the absorbiag composition ot the inveniion
may be incocporated is U8, Pa Noo 65608 which is
incorparated hecewith by referonce

&
Preliminary References
The following methods have heea esed o cvaluate the
porformances of the test samplus:

AMPLES

b

compestris have @ main D-glucose chain bounded in §{1-4)
hy the bounding of one glucuronic acid with manaose units.
The DS is of 0.33.

Particularly adapted guar and xanthanc gums arc thosc
commonly used in food industry.

=
Such compositions ate bindegradable and prosent 4 good

nao-hygroscopic and hypoallergenic poteatéal.

A fifth objuct of the present inveation is an ahsorbent
combinalion comprising 3 pasticulate absorbeat for liguid as
defined o the above-mentioned first object andior of an
ahsocbing composition as defined in the shove-mentioned
third and fourth object, with a carvier.

The camicr may be an air laid, chemically bonded 1issues,

hemically boaded wet laid, hyd gled
fabrics, meltblows or laminated structures.

‘The air laid carrier is preferably an air laid latex, an air
laid thermal bonded or a dsy laid (carded).

A sixth object of the present invention is constituted by:

breast pads (aursing pads),

food pads,

diapers (disposable and non disposabic infant diapecs,

training paats),

o8

Granulomerry of the il was measured acaordiag
10 the ASTM N2862-92 method madificd with sicves of
0 gem, 425 gam, MK gan, 1560 gan, 90 gm acd with a
size lower than 90 um.

“Ihe water solubility rate was measured acconling, (o the
1SC 7930 method.

Speed ol the water absaplion was measured acoording
the CANJCG
method, absorplion wmes of 30 s,  min, 2 win, 3 mig,
15 min, 30 min and 720 minvles were used.

The volumetnc mass was measured with a method con-
sisting ia measuring the apparcat determined volime of
an absorbent to a graduate cylinder made of glass

The change of the volume of the absorbents in proscoce
of water was measured according to the ASTM 1716
article 11 2.1 medified method, instead of ustng 2 mi of
solid abworbeat for the tests, U geam of absorbeat was
used for the Lysoh® and hetween (1] and 02 grams
for tbe ather absorbeats.

“The amount of water ia the absorheats (koss of weight) bas
been measared by dryieg samples at 105° €. for 24
bours.

-183, 294, arucke ¥ 12 modiled

N
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Cvalaiion oof the capacity of waler diffusion in the
absachent was acasucod according o the ASTM K716
atticle 114 aradificd awethesd, 2 50 ml buretie made of
glass was used woskead of specified twbes made of glass
wsed 0 (b method and e maximal deepoess of the
penciration ol the Siquid in 1he absorbent was noted.
Wiater Rutention {apacily
From 100 © 21K mg of absorbeat are weighed 0 2
pre-weigha! whe for centrifgation of 15 ml 1wl of waler
are added and inumedigtety agitawd with a stick for one
minute
The mixturs stavs for 15 ainntes sod then ceatrifvgated
for § minuics at 2000 rpm. The supematant is discarded and
the datile conestitted of the shsorbeat and the waler cetained
0 the farm of 3 paste dsimilar o a gel} is weighed. The
ratto=)
mined.
Absirbtion Under Load The ahsorbency again prossure
was measured according o the EDANA 442.1.99,

Feee Swell Capacity was measured according (o
1

LEDANASG {44
Lxamples |

A plass-like starch was produced from a wheat grade A
starch, having the IR diagram reprosented in sttached FIG.
1, by esing the extrasion step deserbed in cxample 4ot US.
Par No. 536003 cxaept that no chemical agent was used.
The resslting product was aon-expanded, fully gelatinized
and had 2 light beowa-yellow colowration and is in form of
pellets.

The polbets were grovad o oom particles after baviay
been alfowud W enal and cure for 24 hours. The coaled and
curwd pallels were then processed o Raymond Laboeatory
Hammer Mill and screcoed oa a 30 mes
sicve. The traction retarecd on the sicsv was ()

the grinder. The pellos were fad 1nte the mill at about 20 B

pounds per hour,
The resultiay muxtors of particles the reby obtained has the
foliowing, coaipsition

o Mesh 1S Siamdard

(IR Rl
H =

» ol

32 i

w 1M

a 1

s 7 3cd more

this mixtese s lurihor characterized Dy the IR disgram
reporied in attached FUG. 2 and called hercafier

Examples 2—-plass-ike stasch occluding a surfactant in

its dnternal structiee
st part - cochusion of sodium alkyl sulionate.
The grade A starch wsed in vxample 1 for preparing the
starch i 2 maxture with 10 parts of water, wherein
94 {caleutated on dic werght basis of the s!.m,h) of sodium
alkyl sulfonate for | part of grade A starch is added, is
gelatinized at a wmperature of 5% . for 90 minutes.

Al the end of (he gelatinization, (he mixture s1ays al room
temperaturc unti) its emperatuse reaches about 25° €. then
the mixlure is dricd.

At this stage, before deving, the gel exbibits the following
visomity leatures (moasared with 3 Brooklicld appasatys
couipped with @ sumber 4 Spindle) which are sumenarized
in the following Tabk: #

5

aram of retaine! water by gram of ahsorbent is deter-

5

ES

&

&

2,

2
TARILE N
WM Scinnyg et Viscasity {Pa.sec)
03 nr
wo 12725
s 103033
A 80118
N K
1 2 39838
¥ 6T 21917

The viscosity prolile is cepresented in the attached FIG. 3

Such 1 hobaviour i qualiticd as “sbearthrinping” (with a
Yield- stress of 19.4 Pa). this means that a minimum stress
of 194 Pa is accossary te Huidify the gel.

“Fhe deying of the “tray dried iype” is then carried oul af
a temperature comprised between 40 and S0° C. for 24 hours
so that the % of lioal humidity, accordisg to the above
mcationcd methad 6§ reaches about 0%. After drying, & dry
cake remains. The cake is ground to obtain absorbent
particles.

Second Pan—Oeclusion of Sodium Sicarale

A mixtuee of 3 Starch as described ip example ] with 20
parts of water for onc pant of starch is added with 6%
{calculated on the weight basis of starch) of sodium stearate.

‘The faller mixture is hoated at « temporature of 95° C. &
20 minutes and the gelatioizod starch thereby obtained is
cooled, before drying, 31 ambicni temperature vatil a tem-
perature of about 257 C. i rwached.

Al this stage, the gel has a Yield stress of 15 Pa which is
characterizing of shear thinning bebaviour type. The viscos-
ity of the pel measured according to the Brookficld LV
madel is about 24.7 Pasec at 1570

A drying (of the way dried type) is then carried out at a
wmperaturs comprised between 40 and 50° C. for 24 hours
i order 10 obtain a {ioal humdity rate measured according
10 the above delined methed 6 which is of about 0%.

Afler drying, a cake remains,

The caky is wround 1o absorbent graoules with a particle
size ranging feom (1o 620 gm and with the particle profile
described in Table 111

Comparative Example 3

Astudy of glass-like starch described in example 1shows

5 that its properties are depeadant upon the selected grany-

fometey. The fine particles cxhibit an intense and rapid
absorption but are Jess cificient during swelling under pres-
suee. The fine pariicles arc aiso sensible to saline ions.
Coarser pariicles cxhibil a belier esistance to the pressuce

i and are doss scasible & saline wns. However the absorplion

is slower and less aportant.

The grasulometric prolile is represented on attached FIG.
4 aod the corresponding measures summarized in the fol-
lowing table HI:

TABLE il

% Nal) Atwopiion Reteation AAP
@ DRESE S w2 09 [

Mean 210 L N &7 18 4

aicrons

Meaa 2% I¥O8K 75 84 84 8 4.5

micraes

The absorbency against pressure (AAP) was measured
according 1o the EDANA 442,199 method. EDANA means
European Disposables and Nonwovea Assaciations.
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e cetontion was measieed according 1o the abnve-
defined method &
‘The absoeption was measured acoording 1o the LDANA
methad 440199

Comparative Example 4
‘The absorption propedties of:
the glass-like grade A starch obtained in part 1 of example
2 which occludes sodivm alkyl sulfonale (SAS).

the glass-like starch oblatned in part 2 of example. 2 which

occhudes sodium stearate (SS); and

the glasslike gmde A starch obtained by treatiag the

grade Astarch duseribed in example 1 according to the
gelatinisation process described in exaeple 2 oxcept
that 00 surfactant was added during the gelabnisation,
were compared.

The method used Tor the evaluation of the reiention
capacity is the above-defioed method & of the peeliminary
refesences. The comesponding results are reported i the
following Table 1V:

TABLE IV
Ahsothant: glass-iike polysacchandes  Rigfe) value iz distiticd waler
SAS denvitive 203
Siearate derivative o
(nade A starch Lt

s

>

0
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carboxymethyleellulise and a high viscosity carboxymeth-
yleelhoge weee tested fag their oxicity over microorgan-
isms and for their bindegradabdny, by using the 3101
methex] of the “Organization Tor Leonomic Co-operation
and Pevelapment (OECHY™.

‘The expenmental conditioos for degradation are summa-
azed in followiag wble VI

TABLL Wt

Substancs ol Relewnce Soxdum Renzoate.

‘Theorial stamieg consentralivn, oi the 2 mgA
reference substance

Testen prxiet Lyspid! &
[noculum

fnoculum cenceniration
Incubation Cmperatie
Agitwicn

Carbioe analyser

“Toxicity tests (ool included in the OLCD tests) which are
a preliminary (o the biccdogradability tests reveal that the
tested compesitions do ant inhibit the microorganism of a
sample of an activated mud

“(he correspanding biodegeadabilify ests reveal 3 biode-
gradability of at least 40% aftec 2 weeks,

"The particulate absorbent as well as the specitic mixtuces
with carboxymethylecllulose (CMOs) and/or with xanthane
and guar gums according 10 the inverion arc hiodegradable

.. and theretore, even when ipcorporated ip disposable struc-

Asigaificant improvement of the absorbeacy appars for *

the SAS and $S derivatives whoa comparced to the grade A
glass-like starch wherein no surfactant is occluded.

fixample §

Mixtures of the glass-like starch prepared in ¢xample 1
with a 100% xanihane gum commerciafized vader the code
91 and of puar gum commescialized undec the code A-210.
Both gums are commercialized by the Company Harold T
Griffin were evaluated for thels reteation. The results of this
cvaluation are reported in the following table V.

TARLE V
Retention of Temary Mixwres

et Gua XanthaacHT  (ysorh @ Ml
Number % % % % Remention (G
T1 0 hy B 10 14
7 0 20 Rl X i

3 10 i ®) 100 12
T4 20 a Wi X IN
™ 5 15 A 81 s
i3 3 16 N7 X
Ti4 4 9 & 100
™ s s @9 10
TI8 [ o 8 o
T 7 7 6 10
™ & 9 100 100

‘The results show a synergetic effect obtained for the
tertiary mixture whea compared to the sum of the ceteation
power of cach componeat of the mixtore.

‘The mixture T18 shows a reiention of 20.6 and the
mixture T19 shows a retention of 25 when & cetoation of 7.8
is reached for the glass-like starch of ¢xample 1.
Prapertics

Lyspill® compositions according (o the invention. com-
prisiag particles of a glass-like grade A starch, an insoluble

£

45

b3

2.

tures arc ot dangerous for the eavitonmest. This coustitutes
2 defermingot advaniage over pulyacryamides and otber
chemical supcrabsorbents pencrally uscd i disposable
absorhent structures which an: aot bisdegradable and which
accumulales in the cavionment.

The particulate absarhent a5 well as the specilic mixtures
with CMC and/or with xanthanc and guar gums according to
the invention which do not irritate nor gencrate allergy in
more than 2% of cascs (in fact HKVE o the present casc} can
b classified as hypoalloraen as cstablished by the result of
“ousumer Product (es

When few persons had a negative respoose to the chemi-
cal absorbeat uswally preseat i absorbeat personal care
products
Allergen test According 1o Consumcr Producing Testing

The ebjective of the wst is to determioe by repetitive
epidermal contact the potential of a test material 10 induce
primary of cumulaGve iritalion and/or alicigic contact sea-
siization or cumulative irritation aodior allergic contact

o Sensitization.

Sixty (60 qualitied subjects, male and female, raoging
from 17 10 79 years were selected for the cvaluation.
Fifty-cight (58) subjects completed this study. The remain-
ing subjecls discontinued their participation for various
reasons, none of which were related to the application of the
fest material.

The inclusion critetia we

Male and female subjects, apc 16 and over

Abseace of any visible skin discasc which might be
confused with a skin reaction from the st matenal,

Prohibition of the use of fopicaf or systcraic stecoids
andjor antihistamines for at least seven days prior o
study initiation,

Completion of a Medical History form and the undes-
standing and sigaing of an Informed Conscat form,

Considered reliable and capable of followsng directions

US 6,713,460 B2
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The cxclusion criteria were:
i healib,
Lader a ductor's care or takiag medication(s) which could
intlucoce the outcome of the study,
leanales must not be pregnant of nursiag,
A history of adverse reactions to cosmetics of niher
persanal care products.
the material tested was the glass-like starch | ysob®
alone described in example 1.
The follawing methodofopy was used {or the testing of
15 .

The upper back between he scapulac served as the
trealment arca. Approximately 02 g of (e (st matenal, or
an amount sufficicot o cover the contact surface, was
applicd 1o the 1"xI" absocbent pad portion of a clear
adhesive deessing manufactured by TuMad “lechaclopics.
[nc, Buensvitie, Mina.

‘This pad was maistened with scveral drops of distilked
waler o cisure adherence of the test matenial. ‘This was then
applicd (0 1he approprizte (reatmeal site {0 form 3 sei-
occluded patch.

Intexdection Phase

Patches were applied (3) imes por week (.., Monday.
Wednesday, and Friday) for a total of siac (¥} applications
the site was marked 1o ensurc the continuity of paich
application. Following superviscd reaoval and scoring of
the first Induction patch, participanis were instructed 1o
remove all subscqueat Induction patches at home, tweaiy-
Lour houss alier application.

The evaluation of this site was made again just pror 10
re-application. If a participaat was unable 1o repont for an
assigzaed test day, one (1) makeup day was pemuitted. This
day was added to 1be Induction peniod

With the exeeption of the fisst supervised Tnduction Patch
reading, if any wst sitc exhibited & moderate (2-level)
reaction during the Immduction Phase, application was
moved o an adjacent area. Applications are discontinued for
the remainder of this test phase, i a moderate {2-level)
reaction was observed on this new fest site. Appli
woulkd also he discontinued  marked (R-level} or severe
{4-level) reactivity was aoled.

Rest perinkds consisted of twenl
cach Tuesday and Thursday remo
followiag cach Saturday removal.

Challcage Phase

Approximately two (2) weeks afier the Gnal fntroduction
patch application, a Chalicoge patch was applicd o & virgto
test site adjucent (o the original Induction patch site, fol-
lowing the same procedure described for foduction The
patch was cemoved and the site scored al the clinic tweaty-
tour aad seventy-two hours post-application.

Evalvation Key
=u0 visible skin rcaction,

-four howrs [ollowiag
al, and forty-cight hours

+=barely perceplible or spoity erythema;

1=mild erythema covening most of the fest site;

2=maderate erythema, possible presence of mild edema;

3=markud erythema, possible edema;

Aasgvere erythema, possible edema, vesiculatinn, buflae

and/or ulceration.

Results

In all the cases where the study was completely performed
o visible skin reaction was detected. Therefore under the
coadition of the study, the test material, Lysoch®, did not
indicate a potential for dermal imitation or for allergic
coatact sensitization.

2
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Compostable |)|4pcl\

the p 1 t Jing 0 the wvepto
which compriscs particles selected from the group consi
10y of glass-like polys rides and of glass-like pobysac-
charides occluding at feast a surfactant i their interoal
structure, as welf as the specific combinations of the tanec
absorbeats with specific celluloscs or gums are pacucularty
suitahle as absorbing component of compostable diapens as
those disclosed in U.S. Pat. No. 5,026,363 ot in U.S. Pat. No
5743595 both in the name of RMED lateraatioast. loc.
Which documents arc incorparated by seference W the
prescal application

US. Pat. No. 5,026,363 described more particolarly 2
{lushablc diaper comprising, in combination, a three lavered
combined structure made of a thin, moisture permcable,
biodegradable material, wherein the middic layer ot said
theee layered combined structuce is made of 2 thin. high
maisture absorbing, breathable, biodegradable materisl

The buxlcgradablc pmlcuh(e absorbonis as well us lm
specific bioation of the i ion may ad
be present in the middle layer of said tlushable diny Aper for
cxample in combigation with wood pulp type matenisl which
is also a biodegrable constituting clement of the widdic
layer.

Such a flushable diaper wherein the hotlom will be
classificd as entircly or substantially bindcgradable are par-
ticufarly suited for ccology purposes

U.S. Pat. No. §, 743,8‘)5 described @ disposable diaper
which the b al the i son can be
advantageously incorporated as furtber biodegradable com-
pooenl

The paticulate absorbents of the i fon are obtained
row 1 reoewable natural seusce are biadegradadle, von-
tiygroscapic, bypoallergen and cxhibiting 1 ecarly idca)
acquisition profile adaptable to the considered applwation.

Moreover, ihe pamiculate absorheat as well as spocific
mixtures with CMC aod/or with xanthane and guar gums
does not abrase the matrix in which they are iacorporaicd Fac
their absorbing properties. Therefore the corresponding dia-
per would not degrade by bandling ot transpatatioa. Neittice
will mechanical degradation of thy diaper, generssied hy ihe
granules of absorbent, will occur duting manulzcnong,

When the absorbents usually incorporated ia the indus:
of absorbent siructures are responsible for perforay
{usually called pio holes) frequently bui not exclusively
obscrved in the sheet (back sheet) in ultra-thin sincres.
%ummary

‘The lale absorbent and the absorbing o
according ko the inveation are clas
biodegradable, as pon-hygroscopic and as stable o 1 wie
pll range according to following defiainons:

hypoailergen means thal according (o the protocot #1.01

of the above defined Consumer Peoduct testiog, whea

applied to SO person:

acbady preseats an irtitation grade of 4;

nobody preseats an irritation grade of 3;

uohody preseats an irvitation grade of 2;

a maximum of one tested person presents (he irrdation
grade 1; and

a maximum of 2 persons present the irritation grade
and

at all, 2 maximum of 2 persons present an iratation
gradc otber than 0,

wherein:

=no visible skin reaction,

+=barely perceptible or spotly crythcma:

1 =mild erythema covening most of the test site;
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Jemoderate erythema, possible presence of mild
edema;
S=marked crythema, possible edema;
d=severe erythema, possihle cdema, visiculation, bul-
fac anddor uleciation (aceording o these defipition
the Tysorh® product is hypoallergen),

biodegradablc means that accordiag, o the OECD 301-E
method at least 30% of the tested particulate absogbent ot of
the teswd absothing composition s degraded (the 215
product which has been tesied according w0 the method is
degraded for 46% in 14 days can therslore be classitied as
bindugradable, the same applies 1o the glass-like polysac-
charide Lysorhd®),

oon-hygroscope means that oo reteation of humidity
oocurs aftee 60 minules, as measured according to the
following excemplificd 1es! wonducicd with Lysorb®; the
wates ceteaton of the absorbwat was evaluaied by placing a
cup conaainiag | geam of the ahsorbent and & cup comtaining
20 ml of water in a closed testronm for S hours, the humidity
wap immediately al the exitol the st oom is rlatively low,
at about 6 weight %. this tumidity is aot sicongly retained
sinee a complele telease ia the coviraament accurs after 60
minuley al ambicnt, and

stable over a wide pH range tor an absorbent according to
the invention, meaas a 1N stability of the retention’s
capacily whea 1ested, acerding o the method 8, for diler-
ent pH rapging from 2 1o 11 for 15 minutes {such a stability
tests by pH as low as 2 aad by a pll as high as 11 may be
qualificd s cxteme lests).

While the aveation has been deseribed in connection
with specific coabadinents thereal, it will be uaderstood that
it is cupabke of furtber modification, and this application is
intended 0 cover oy vatiations, uses, or adapations of the
invention [alluwing, 0 geoeral. the principles of the inven-
tion And icludioy such deperiuees Gom the present discli-
sure as oeme within known or costomary practice in the art
to whict; the inveation pertains and as may be applied 1 the
cssential features hercinbefore sel forth, and as fall within
the soope of the mvention,

FIG. & Mustrates in schematic crossssection an example
of a0 ahsoteol stuctuee which may iguorporate in the
weirtral paet thoreol o particle absorbent as described herein:

In FIGL S the varions elements have the following refer-
enee aumbess:
escats & fiesi external layer permeably (o liquids,
ats an ) laver which may as desired be dis-
pense with,
TWPIESEOLs 3 contral malrix made of an absorbing mate-
rial,
wpreseots an air fayer which may as desired be dis-
pense with
rpreseats A sceond external laver impermeable to
tiggeridd.

The liquid {0) goes through the fist exteraal layer (1),
through the aw Tayer (23, s captured by he absorbiog
material (6) inside of the matnix (3).

The cxternal layer (5) represent a secunty [ayer for
stopping any liquid which would not be captured by the
ahsorbing matenia) (6) in the maurix (3).

Io relation 10 the absorbeat structure, the particles may be
held 1 the camicr in any knawn suitable manner keeping in
mind the (unction of the sbsorbeal.
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"I'he embodiments of the inventicn in which an exclusive
proprty or privilege is claimed are defiaed as follows:

1. A methad for the absorptivn of a iguid compasing
contacting a liquid with a paniculaw absortbunl. said pac-
ticulate absarbent comprising pasticles of plass-like
polysaccharides, said partich
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having a size up to 620 an,
being at least 709 by woight ol a wass-like tvpe stonctiee;

[ and
being;:
30 1o 45% hy weight of a size comprised betweea 420
and 620 um;

35 1o 55% by weight of # sre comprised betweca 230
and 420 um; and
5t 25% hy weight of a size up o 24t am.

2. Amethod according to clatm 1 whescin sad glass-like
polysaccharides arv dedived from starch by pelatinization.
2 3 Amethod according to aim 2 wherein said starch bas

a grapulate size ranging from 25 1o 40 gm
4. A method according kr claim 3 wherein said starch is
a grade A wheat starch.
§. A method according (o claim 4 wherein sagd plass-like
25 starch compnises:

from 33 10 40 weight percent of carbon:
from 53 to 5% weight peroeat of oxygen;
from 6.6 (0 .5 weight percent of hydrogen;

30 less thag (.15 weight peracat of sulfur;

less thaa (1.6 weight poreent of chlonde; and

residuals,

the weight percent beiag cxpressed hy intal weight of said

glass-like starch.

6. A mcthod according to claim 3 whercin said plass-jike
starch is characterizzd by 3 (three) inteasive siraral bands
respectively at

164925 cm™':

1 344625 em”'; and

350425 cm™'.

7. Amethod acconding & claim ¥ whorein the panicles of
the glass-like polysaccharide have a size ranging from 5 o
500 pm.

45 8 A method for the absorption of a liguid comprising,
contacting a liguid with a particulate absorbent, said par-
ticulate absorbeat comprising padticles of unmodificd glass-
like polysaccharides wherein said partickes have a siac of up
to 620 g,

50 9. A methed acoording to claim 8 wherein <aid particks
ars at least 70% by weight of a lass-like 1ype structure.

19. A method according o claim 8 whercio the panicles
have a size ranging from S i 00 gm.
13 A method for the absorption of a liquid comprisiog

55 contacting & liquid with an absotheal combination, said
absorbent combination compoising a pacticulate absorbent as
defined in claim 8 with a carricr.

12. A method according to claim 2 whercin said paniicles
of glass-like polysaccharides have a standard deviation

0 comprised betweea 100 and 120 um.
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21-68 SOLID-SOLID OPERATIONS AND PROCESSING

grits. Grinding takes place between the plates, which may operate in a
vertical or a horizontal plane, One or Eoth disks may be rotated: if
hoth, then in opposite (_}irectirms: The assernbly. comprising a shaft,
disk, and grinding plate, is called a runner. Feed material enters a
chute near the axis, passes between the grinding plates, and is dis-
charged at the periphery of the disks. The grinding plates are bolted
to the disks: the distance between them is ﬁsjustab e

DISPERSERS AND EMULSIFIERS

Media Mills and Roll Mills  Both media mills and roll mills are
commonly used for powder dispersion, especially in the paint and ink
industries. Media mills used for these operations are essentially the
same as described above, although finer media are used than are
common in article-grinding operations (down to 0.2 mm). Often,
some sort of high-speed mixer is needed to disperse the powder into a
liquid before trying to disperse powder in the media mih, Otherwise,
large clumps of powder in the sﬁury can clog the mill.

Paint-grinding roller mills (Fig. 21-78) consist of two to five
smoath vollers operating at differential speeds. A paste is fed
between the first two vollers (low-speed) ancl| is discharged from the
final roller (high-speed) by a scraping blade. The paste passes from
the surface of one roller to that of the next because of the differential
speed, which also applies shear stress to the film of material passing
between the rollers, Roll nills are sometimes heated so that higher-
viscosity pastes can be ground and, in some cases, so that solvent can
be removed.

Both of these mills can achieve very small particle-size dispersion
{below 100 nm. if the primary particle size of the powder is small
enough). However, formulation with surfactants is ahsolutely necessary
to achieve fine particle dispersions. Otherwise, the particles will simply
reagelomerate after leaving the shear field of the machine,

Dispersion and Colloid Mills  Colloid mills have a variety of
designs, but all have a rotating surface. usually a cone or a disc. with
another surface near the rotor that forms a uniform gap (e.g., two
discs parallel to each other). The liquid to be enmlsifiédpis pumped
hetween the gaps. Sometimes, the design allows same pumping action
between the rotor and the stator, and some machines of this type
resemble centrifugal ]immps in design. Colloid mills are relatively easy
to clean and can handle materials with viscosity. For this reason, they
are very common in the food and cosmetic industries for emulsifying
pastes, creamns, and lotions.

|

Feed
Ay

Dischorge

Low Medium High Scraper
speed speed spesd

FIG. 21-78 Roller mill for paint grinding,

Pressure Homogenizers These are the wet grinding equiva-
lents to jet mills, but they are used almost exclusively tor emulsion and
disagglomeration. There are several different styles of these. but all
operate by generating pressures between 1000 and 50,000 psi using
high-pressure pumps, with all the pressure drop occurring in a very
small volume, suc-lllj as flowing through an expansion valve. Some
devices also have liquid jets which impinge on each other, similar to
certain kinds of jet mills.

A high-pressure valve homogenizer such as the Gaulin and Ran-
nie (APV Caulin Group) forces the suspension through a narrow ori-
fice. The equipment has two parts: a hi;h-pressure piston pump and a
homogenizer valve [Kula and Schuette, Biotechnol. Progress, 3(1),
31-42°(1987)]. The pump in production machines may have U}) to six
pistons. The valve opens at a preset or adjustable value, and the sus-
pension is released at high velocity (300 m/s) and impinges on an
impact ring. The flow changes divection twice by 90°, resulting in tur-
hn}ence. There is also a two-stage valve, but it has been shown that it is
better to expend all the pressure across a single stage. The temperature
of the suspension increases ahout 2.5°C per 10-MPa pressure drop.
Therefore intermediate cooling is required for multiple passes. Submi-
crometer-size emulsions can be achieved with jet homogenizers.

Microfluidizer The microfluidizer operates much the same as
the valve homogenizers, hut has a proprietary interaction chamber
rather than an expansion valve. While valve homogenizers often have
difficulties with particle slurries due to wear and clogging of the
homogenizing vafves, microfluidizers are much more robust and are
often used in pharmaceutical processing. Interaction chambers for
these applications must be mac%e of specialized materials and can be
expensive, Slurry particle sizes similar in size to those in media mill
operations can be achieved with the microfluidizer.

CRUSHING AND GRINDING PRACTICE

CEREALS AND OTHER VEGETABLE PRODUCTS

Hammer mills or roll mills are used for a wide variety of vegetable
praducts, from fine flour products to pulping for ethano] fermenta-
tion. Choice of mill usually depends on the exact nature of the feed
and the desired product. For example, although usually cheaper to
install and easier to operate, hammer mills cannot handle moist feeds
as easily as roll mills, and roll mills tend to produce products with nar-
rower size distributions,

Flour and Feed Meal The roller mill is the traditional machine
tor grinding wheat and rye into high-grade flour, A typical mill used for
this prrpose is fitted with two pairs of rolls, capable of making two sep-
arate reductions, After each reduction, the product is taken to a bolting
machine or classifier to separate the fine flour: the coarse product is
returned [or further reduction. Feed is supplied at the top where a
vibratory shaker spreads it out in a thin stream across the f’u%l width of
the rolls. Rolls are niade with various types of cormgation. Two stan-
dard types are generally used: the dull and the sharp, The former is
mainly used on wheat and rve. and the latter on corn and feed. Under
ordinary conditions. a sharp roll is used against a sharp roll for very
tougl wheat. A sharp, fast roll is used against a dull, slow rol} for mod-

erately tough wheat: a dull, fast roll against a sharp, slow roll for slightly
brittle wheat; and a dull roll agaiust a dull roll for very brittle wheat.
The speed ratio usually is 2%:1 for corrugated rolls and 1%:1 for
Sl‘llOOi’&] rolls. By examining the marks made on the grain fragments, it
has been concluded (Scott, Flour Milling Processes, Chapman & Hall,
London, 1951) that the differential action of the rolls actually can open
up the berry and strip the endosperm from the hulls.

High-speed hammer or pin mills result in some selective grinding,
Such mills combined with air classification can produce fractions with
controlled protein content. Flour with different protein content is
needed for the baking of breads and cakes: these types of flour were
formerly available only by selection of the type of wheat, which is lim-
ited bn arowing conditions prevailing in particular locations [Wichser,
Milling, 3(5}, 123-125 {1938}].

Soybeans, Sovhean Cake, and Other Pressed Cakes After
aranulation on ralls. the granules are generally treated in presses or
solvent-extracted to remaove the oil. The product from the presses goes
to attrition mills or flour rolls and then to bolters, depending upon
whether the finished product is to be a feed meal or a flour. The method
used for grinding pressed cakes depends upon the nature of the cake, its
purity. its residual oil, and its moisture content. If the whole cake is to be
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcién: Folios: 35 a 60 como se radicé inicialmente
Reivindicaciones: Folios: 61 a 65 como se radicé inicialmente
Figuras: Folios: 67 a 68 como se radicé inicialmente
Prioridad: Folios: CA 2,492,884, 13 de enero de 2005

2. Objeto de la invencion

Titulo de la invencién:
Proceso para la reduccion del tamafio de particulas de polisacaridos como
cristales (folio 1).

El problema planteado en esta solicitud consiste en reducir el tamafio de particula
de los polisacaridos sin demasiada tensién al las particulas de polisacaridos sin
elevada produccién de finos.

Para solucionar el anterior problema se desarrolla un proceso donde los cristales
de polisacaridos tienen un bajo contenido de humedad y la reduccién de tamario
se realiza por al accién de tres pares de rodillos sucesivos.

Clasificacion Internacional de Patentes (IPC) B02C4/02, B01J20/22.
3. De la solicitud de Patente

Reivindicaciones (articulo 30 D 486)

¢ Los términos “aproximadamente, “al menos” y “menos de” utilizados en las
reivindicaciones 1, 8, 9, 11,13, 14, 15, 16, 17 y 25, no proporcionan precision
ni concision a las caracteristicas técnicas de la invencién.

e La reivindicacion 12 hace referencia un producto sin definir ninguna
caracteristica técnica esencial de este, es decir, esta reivindicacién de producto

Exp 2007 076851
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también se encuentra defina en términos del procedimiento de fabricacién. Al
respecto, no debe olvidarse que las reivindicaciones de producto y de
procedimiento son diferentes y, por ello, deben redactarse de manera
independiente en el pliego reivindicatorio. Sobre las mismas, el Tribunal Andino
de Justica ha dicho los siguiente:
“El objeto de la invencion de producto esta constituido por un cuerpo cierto destinado a
llenar una necesidad industrial que el estado de la técnica aun no ha satisfecho. En
cambio, el objeto de la invencién de procedimiento se encuentra conformado por “una

serie 0 sucesion de operaciones que inciden sobre una materia (solida, liquida o gaseosa)
que se encamina a la obtencién de una cosa o un resultado”. (Otero Lastres, José

Manuel. Ob. Cit)’".

e La reivindicacion 24 hace referencia a un efecto a conseguir a través de una
composicién absorbente, como es “para absorber liquidos seleccionados del
grupo que consiste de fluidos fisioldgicos, soluciones salinas, agua y soluciones
acuosas”, o cual es inaceptable. Las reivindicaciones deben caracterizar un
producto por la forma o constitucién del mismo, ias partes que lo componen vy
todo lo que permita establecer como se liego a tal resultado. No se aceptan
reivindicaciones que caractericen resultados, usos, ventajas o efectos.

En conclusién, el capitulo reivindicatorio no cumpliria con el requisito de claridad
de acuerdo con el articulo 30 de la Decision 486.

4. Unidad de invencidn (articulo 25 D 486)

La presente solicitud presenta dos conceptos inventivos diferentes asi:
e Grupo I: Reivindicaciones 1-11. Proceso para reducir las particulas de
polisacaridos como cristales.
» Grupo II: Reivindicaciones 17-25. Composicion absorbente.

Los conceptos inventivos de los dos grupos inventivos no definen un concepto
inventivo general, dado que cada grupo define un producto y proceso con
caracteristicas técnicas esenciales diferentes y no se evidencia un “elemento
técnico particular” idéntico o correspondiente entre ellos.

Se le sugiere al solicitante restringir la materia a patentar en un solo concepto
comun inventivo especificando el avance tecnologico sobre el estado de la
técnica. Esto se logra entre otras formas definiendo las caracteristicas esenciales
de la invencidon y mostrando las otras caracteristicas particulares como
dependientes, pero sin perjuicio de la concisién de las nuevas reivindicaciones
tanto independientes como dependientes.

El solicitante también puede realizar una o mas de las divisionales de acuerdo a
los grupos de conceptos técnicos inventivos presentados en esta solicitud, esto
claro, sin ampliar el objeto inicial de la invencion.

5. Determinacion del Estado de la Técnica
Considerando que la fecha de presentacion de la primera solicitud de patente de

la cual se reivindica prioridad es: 13 de enero del 2005, se buscaron documentos
del estado de la técnica relacionados, con fecha de publicacién anterior a esta.

o , Fecha de
N Documento Titulo publicacion
GLASS-LIKE POLYSACCHARIDE USEFUL
D1 | US6713460 AS ABSORBENT FOR LIQUIDS 2004-03-30
) PERRY'S CHEMICAL ENGINEERING
D2| LIBRO1 A 1997

*Green Don W, and Perry Robert H. Chemical —Engineering handbook. 8th Edition. Mc Grall Hill Company.

1Proceso 129-1P-2007
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D1 describe un proceso para preparar particulas absorbentes, los cuales son
polisacaridos como cristales con un tamario hasta de 620 um. El método consiste
en: 1) calentar el polisacarido en presencia de agua por 0.5 a 2.5 horas a
temperatura entre 70° a 97°C, 2) secar el polisacarido caliente gelatinizado, 3)
reducir el tamafo del polisacarido como cristales, seco y recuperar de preferencia
por tamizado, las que tengan un tamafio hasta de 620 um. Donde el polisacarido
del paso 1) tiene agua desde 3.2 a 50%, preferiblemente entre 4.8 a 16.5% (Pag.
8 lineas 18-40).

D2 describe en los equipos de trituracion y molienda (Capitulo 21).
6. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

Es importante mencionar que el siguiente andlisis de patentabilidad se realiz6
teniendo en cuenta las objeciones del numeral 3 de la presente comunicacién.

Nivel Inventivo (articulo 18 D486)

Respecto a la reivindicacion 1

La reivindicacion 1 hace referencia a: “Un proceso para reducir las particulas de
polisacaridos como cristales que comprende:

a) proporcionar particulas de un polisacarido como cristales seleccionado del
grupo que consiste de polisacaridos como cristales que tienen un contenido
de humedad de 0% a aproximadamente 3% y polisacaridos como cristales
en estado vitreo;

b) someter dichas particulas a la accién de reduccién de tamafio de al menos
tres pares de rodillos sucesivos generando particulas reducidas de
tamano”.

Respecto a la reivindicacion en estudio:

D1 es el documento mas cercano del estado de la técnica, ya que describe un
proceso para obtener particulas absorbentes a partir de polisacaridos como
cristales.

La solicitud se diferencia en D1 en porque la reduccion de tamario se realiza en al
menos tres pares de rodillos sucesivos.

El problema técnico objetivo es como lograr la reduccién de tamaro de los
cristales de polisacaridos.

D2 muestra que para obtener tamafios menores de 200 um el proceso de
reduccién de tamafio se lleva a cabo en molinos de rodillos, los cuales pueden
tener dos a tres rodillos en serie (Pag. 21-68, media mills and rol mills).

Es asi como un experto en la materia que enfrentado al problema de “como lograr
la reduccién de tamarfio de los cristales de polisacaridos a tamafios menores de
600 pum”, incluiria, varios pres de rodillos en serie que ensefia D2, logrando de
esta forma el proceso objeto de esta solicitud. Por lo tanto, la reivindicaciéon 1y
sus dependientes no tienen nivel inventivo.

De acuerdo al andlisis anterior, se concluye que las caracteristicas técnicas del
como lograr la reduccioén de tamano de los cristales de polisacaridos descritas en
la reivindicacién 1 no representa un avance tecnologico sobre el estado de la
técnica.
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En conclusién, la materia de invencion definida en las reivindicaciones 1 y sus
dependientes se encuentra afectada en su nivel inventivo de acuerdo con el

articulo 18 de la Decisién 486.

6. Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados

asl:
N° Documento Reivindicaciones afectadas Requisito que afecta
D1 US6713460 Nivel Inventivo
D2 LIBRO 1* Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de 60
dias contados a partir de la fecha de notificacién de la presente comunicacién. En
caso de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesioén, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ),
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001,

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

178 FEB. 201
CONCEPTO TECNICO EXAMINADOR TECNICO
No.375 Cédigo No.202090
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