Sweat-absorbing shoe sole inserts having improved sweat absorption The present invention relates to
perspiration-ab3t/Bing WO 3T&6les with improved absorption of perspiratiorpdﬁr@@:t%@ﬁ@gggﬂlg to
the use of particulate amorphous silica as an absorbent for absorption of perspiration in shoe insoles.
It is known that humans excrete about 100 | of perspiration per year through the feet, i.e. about 137 ml
per day and per_foot. Cqonsidering that a human in everyday work or even in leisure time, for example
when skiing, wehts-theESRRENSShRELREPIBIRE st n M avina epigved seat 8Dsolpfiperspiration is
released to the footwear per foot within this time. For humans, however, it is not just uncomfortable to

have a constanjfeeling of damp feet. The damp and warm climate in the footwear additionally also
promotes the groWtR'6PBALIBYEN Upry iRle iR dasesrniraiiensabrubing shan@edies thgrefore been no

lack of attem ptM@;ﬁb@g@@é@@@m@yg@gWimgr‘g?gtgyggggcpg ﬁﬁ%ot[? ési;f/;gg ﬁ\é;rﬁ%?}gﬁ Imost all

{
approaches to a solution make use of an insole which is intended to pr abs store the
perspiration abRIET SRS S8 sIRAA) & syREaTRIiares fesnspredion whibbes assols Upper
layer in contact with the foot is intended to ensure the transport of the perspiration into the interior of
the sole, a mid[l le layer is intended to store the perspiration, and a lower layer in contact with the shoe

sole should retail§ (P AOBEH5eREsi s Rta R bRy DD OABRY SpitRi Wit thedate aghdbiets of
perspiration exorsech, bsovetaTahinsérasyiale jarapol Tsharinanlalsesnsallsplagied according
t,

to its ability to absorb and store aqueous liquids. Activated carbon, as an inexpensive abso

however, has S50 L LEMFRIRAIRSY iMEo fap e apala e aGing ateels Rivh stotededtapaity, in
contrast, is poksegsed by Bomalmﬁ'wﬂ%%&%Bguf'Mmrﬁé?%ﬁg £ ga,%qgg,%gg gbsprbing and of
a sa

storing severa) times their wnEwe'E]ht or volume of liquid. Superabsorbent salts are use ,?or example,
in DE 691 08 &ngpé‘\f PraQia s s ifahBwarRias sMBreniddienayérsit a shoe insole, one

membrane allootngdhiatiersfanct thesnatsit eEomg %’F%&ﬁ%ﬂ%@.aﬂ%%ﬁo&ﬁ‘%’w r%,disadvantage
a

is the significq‘rﬁt Sé/\{ellin of he&r)ol mer particles, which can also lead to further liqui sorption being
prevented through so-calgd g AGAgionstvz8l9e emater heisieivaidackitishstoe
mouldings forralagshethogiéaiesior hnsindary are preferably equipped with a molecular sieve.
Although molecular sieves do not tend to swell on absorption of moisture, the very uniform pore and
channel structure causes molecular sieves to release the liquid again, once it has been absorbed, only

under harsh corefititras. fleecivies Beshes golFstien hiavie the disadvaniageshatthey either possess
an only insuff'igi%%?ers%atio ?&%s(frption capacity or tend to significant swellirig at the direct site of
r .

absorption of perspiratbir i Ro G L IBURMS RbRMGRY etk Meyrsbath apmsaachesue ahat the

perspiration cautiohetaiveaysfsam dheirdiohs e ol soRRLRMO ThefSRIFRLAY gﬂg&gtéi[%’ Gre
homogeneo%ﬁlﬁzﬁg%r tl%ansurf ce og‘)th e!ghog?jnsoles. Moreover, the prior art shoe insoles have the
disadvantage that. IRFar ARerpE Lo I%(§ T A1 (R RSe S Yl fRYBTey Vaipmsaton ofter wesdpiration
absorbed is sidHorbesagainpplyrtaper insefieiRntAsoiRe fbet lenssniing times and/pL high drying
temperature%gﬁ%éaﬁu(i)rfe% ‘gcrorss Ih?. boargg. It was therefore an object of the present invention to
provide a shoé insole which PoSdtEl N0 GRS St He s elbs6rprige edBrens iniendes not swell

as a result ofabiwbthg perspiration, and adslivionalxensuspsdbaliieiRershiatianabsqrped can be
distributed e}fge[ EW Q¥Er the entire shoe sole volume and can be released again to the environment

just as effective%y in tha Gt JPFERRRIRRON. FASKIRE BRis R draltwith Hiedamisgly, a shoe insole

which contaim¥panticulbtempicatibousksiitedneristbe Al RMeRIANES Lagplesients the present
invention th?ﬁgg%eiéarovi%?asl for the H%g é)faparticulate amorphous silica as‘an absorbent in insoles for

shoes and/or baots, STt Mt o7 ShARIRIN gD dsrElttsimalsesennthoiargsmdenses a
three-dimenkiiorirs bbcivait a:ai&fmﬁ(lea'&eﬁrﬁé)mWhéCBbs@ﬁ%@?ﬁl%ﬁ@é&@r,s%%ﬁgﬁapamde - can
e

be detected icro% %ggmethods (light microscope, electron microscope, etc.). The

of 0 _
inventive particl sma%etffé BOSIA%E FRARRCHYrés SHBR i chigesionaonsapatdyt ot the present

C

S,

invention, it¢smpossible p@ma&@wm@ﬂé@aﬁ@éa&g%gh%@ﬁwg@@m%%%ﬁesiIica is

preferably C&Tﬁglsect}%y{ amorg)r(%%léﬁ? In the context of the invention, it may, however, also possess a
n

Tp&h RS SRYEEILIRS, el Rure Vit oy elormeoré liiaid 35%, not more

smaller crystalline"conmpon

than 30%, ibtproabsbereA63a! sl Qe aor 20%mBRs MorsEin %}%%oﬁofé“é’éeatB?é%ér?%/@ or not
more than %060 qun%%SE lline Cﬁ?{é?f nt is.determined in a known manner by means of X-ray
|

diffraction. SHADIS AHbYeRGEY! TSI ARYSIeObresiinmiaaniai reame fibnenisilicas.
Preference is given in accordance with the invention to the commercially available silicas from Evonik
Degussa GmbH which are obtainable, for example, under the tradenames Sipernat 2200, Sipernat 22
or Sipernat 50. It has been found to be advantageous that the silica used in accordance with the
invention has a specific surface area (N2) to ISO §794-1 Annex D in the range from 5 to 500 m2 per g.
The silica more preferably has a specific surface area in the range from 50 to 500 m2, even more
preferably in the range from 150 to 500 m2 and especially preferably in the range from 185 to 475 m2
per g. It has additionally been found to be advantageous that the silica used in accordance with the
invention has a DBP absorption (to DIN 53601) of at least 180 g per 100g. The DBP absorption of the

cilica 1ie nrefarabhlvy in the rannce from 120 to AOND near 100 a more nreafarabhlhvy from 200 ta ARO0O NAaF 100 A



per 100g. Especially suitable are silicas whose product of DBP absorption (to DIN 53601) and tamped
density to 1SO V83%/201i8/80&&3% 30 000 g/100g*g/l, preferably at least 40 OFCF/EFRIFOL0DDFE 6
preferably at least 50 000 9/1009*g/l and most preferably at least 65 000 g/100g*g/I. It has
additionally been found to be advantageous that the mean particle size d50 of the silica is in the range
from 5 Rm to SQO Rm, referabqlé?fﬁrom 20 jim to 450 p.m, more preferably from 30 to 400 Rm, and

most preferabl§ PEN981S 8056H R RISHERIERT QRetE8vEn i aEhesUioway 8. andesired dust
formation. Excessivebnlatge ipaniclagrmisar bawaitedtigadyanags hatithey ameigites maghanically
unstable and possess.excessively deep pores, such that the absorption and desorption rates can
become too loli st Al IBRIHEAISBRSeEPHRR Br 4K R ENRTHE IdhERY W SResalised orhb prkingit
invention further provides a shoe insole containing an absorbent which contains a particulate silica for
invention. The inventive shoe insoles may contain active antibacterial

use in accordance with th _ .
ingredients. Irﬁ?geaﬁé%eﬁgmrﬁﬁ?ﬁrﬁl@ﬁg)ﬁﬁﬂﬁﬁﬁ@r}%ﬁ’iﬁ@mﬂgfﬁﬁﬂé@%ﬁa {BenEeechemical
compounds ofitatitAbpiatitp avbipherseaeapallamid aven s eWIE-f SHEr g NsMs, for

example bacteria, yeasts or moulds. The active antimicrobial ingredients used may be known
preservatives,r?@eeggﬁ PIEEFSARRLRDGIHSEAERD A aabmaielitadice Meticuifarsitric acid,
malic acid, bepanicapeidhangspdisiberectabkiR estrseand salisdherenbesedivenisuiahiigand

correspondin saltsJE isir}é natamycin, formic acid, hexamethylenetetramine, sodium tetraborate,
lysozyme, alcBAGR TJIBRNERFA PSR G5 ol ¢RI BBEHE ¢RIERANSethyI-, propyl-, butyl-, isobutyl-,
propylparaben), isothiazolones (benzisothiazolone, methylisothiazolone, octylisothiazolone), phenols,
salicylates, nityjles, fragrances, aromas, and other vegetable or synthetic active ingredients with
antimicrobial g#ﬁf(ﬂ? %?W@W@?ﬁ&gﬁﬁgg Mg ARG SRRk ey 6HRET posassrRits, which
are referred totgreisaffiefcrallsotiypiyiamingentes SaivayRitanae MR ARRERPBLERNEdge and

commercially available. As used herejn, they comprise natural (i.e. substances obtained, for example,
by extraction ofp Wt%? f5e gg?‘gﬁ%r‘ﬂ%ﬁv%?f ﬁ?é}o’ﬁé%é%@e@', PGotESEAk SiGo oBIE¥EshavR the¥animal

prod#ct_s), “artifmgﬂ eit? a?mizan@ mgﬁﬁﬁmmttgabﬁibaﬁrfwﬁ |@@W&t§5entﬁhands Sifﬁm'ife(_b?.
synthetically produc ragrant.substances or mixtures of these substances. Such materials are
frequently usgé 3¢ eﬁﬁﬁrc\ﬁf?ﬁﬁf?{@fo&ﬁ@ﬂﬁhg %&%W%‘%E@thﬁ%@?ﬁ%ﬁ%@r@féﬂ@l
solvents. Thestmasisistéens ldoastliivetharpriancotass et tidbh sontent Okie/aresesttimvertion by the
meaning of the teym "fragrance”. Usually, fragrances are therefore complex mixtures of a multitude of
organic compaéjuﬁggm?g)ng?g%e@@?ﬁ%ﬁ%ﬂﬂ?ﬂ%ﬁ385@5%85@ |5ﬂfl?§§b§l3rﬁ%?é§?ﬁ?é&%lso include
substances airsedien ivaletiibaddyzidendietualatitiyuiioidhisieites isbofdreaianagsieesaprises the
following Com‘ng’%'pﬁi ahm((i)nﬁ otggrs: Na%ural products.sug?h as treF mMoEss absolute, basil oil, citrus fruit
oils (such as e‘fgamoat ofl, éﬂﬁ%ﬁ’, 'f%.s)faﬁ?arseiﬂ:ugﬁ o%’tré),sﬁ)}?ﬁ 8ﬁ,r%almarosa oil, oils from the
patchouli plant, petitgrain oil, especially from Paraguay, wormwood oil; alcohols such as farnesol,
geraniol, Iina;p\gvl sn%%g!{,e?henglet }I.%%Cé)ﬁ rhodinol.cinn%m i alcohol; aldeggdes such as citral,

r

helional, a-hexyfeihamalgehyde, SIRSIAYL filigntion to provide a shoe insole which
(p-tert-butyl-panetispelihy dufticieatsidgbiyati n mesoyptany agesalde ydeldeiont s waghuasaallylionone
(1-(2,6,6-trimethy.1-2- eyclohexen-1-y1)-1,6-heptadjen-3-ope), a-ionone, f3-ionone, . .
isomethyl-arjl}gr%%}e?%r%?e}é?ﬁé?%Rg;rseéé{eglpsdgm?ﬁ‘i§éﬁﬁ}l IHO%&%%@%E&%@?%%&H&?IH@ cinnamyl
propionate, eitromitibd acetbie dostrimetyl effaatiialie odecyhacatite, dlicretdbesizyicarhinyd acetate,
dimethylbenzylcarbinyl rate, ethyl acetoacetate, ethyl acetylacetate, hexenyl isobutyrate, linalyl
acetate, ey e A Loy i S ABhicE, B CAAERf B suich a7
undecalactorsgarsratisrmonstituents which are frequently used for producing perfumes, such as musk
ketone, indole, p-menthane-8-thiol-3-one and methyl eugenol; and acetals and ketals such as methyl
and ethyl acetals and ketals, and the acetals or ketals which are based on benzaldehyde and contain
phenylethyl Broapsowr heetafsamd thetialsuobtisingkotatsiinsiasd oxdinstanestafdditienaliaeseful are:
geranyl acetate, dinydromyrcenyl acetate (2,6-dimethyloct-7-en-2-ylacetate), terpinyl acetate,
tricyclodece%mcgggt% g, %&P&gﬁeﬁ‘ﬁ Bif 5?8?1%{8895- Wgﬁm%ggtate, benzyl acetate, benzyl
benzoate, styrallyl acetate, amyl salicylate, phenoxyethyl isobutyrate, neryl acetate,

onzy! alcono B ONRALGN L6 e FARHEEy e 05 LA oD

tetrahydromyrcenol, terpineol, eugenol, vetiverol, 3-isocamphylcyclohexanol,
2-methyl-3-(p-tert-butylphenyOpropanol, 2- methyl-3-(p-isopropylphenyppropanol,
3-(p-tert-butylphenyl)propanol, a-namylcinnamaldehyde,
4-(4-hydroxy-4-methylpentyl)-3-cyclohexenecarbalgdehyde,
4-(4-methyl-3-pentenyl)-3-cyclohexenecarbaldehyde, 4-acetoxy-3- pentyltetrahydropyran,
2-n-heptylcyclopentanone, 3-methy1-2-pentylcyclopentanone, n-decanal, n-dodecanal,
hydroxycitronellal, phenylacetaldehyde dimethyl acetal, phenylacetaldehyde diethyl acetal,

geranonitrile, citronellonitrile, cedryl methyl ether, isolongifolanone, aubepine nitrile, aubepine,
halintronin cortimarin vvanillin dinhenvl ovide ionone methvlionnone icomethvliionong cie-2- hevennl



Suitable superabsorbent polymers are especially polymers of (co)polymerized hydrophilic monomers,
(graft co)polykvér<s26fl 6AEI8Y &ore hydrophilic monomers onto a suitable graff iEse) e isstanse
crosslinked cellulose or starch ethers, crosslinked carboxymethylcellulose, partly crosslinked
polyalkylene oxide, or natural products which are swellable in aqueous liquids, for example guar

derivatives, alginates and carrageenans. Preference is given to polymers which are obtained by
crosslinked p%%ﬁﬁé?&ﬁﬁ&?é?%ﬁl%ﬁ@ﬁ?ﬁﬂ?b?mﬁcﬁiﬁfﬁ%rﬁéﬁﬁ?unsaturated monomers bearing
acid groups or derivatives thereof, especially salts, esters or anhydrides. Such monomers bearing acid
groups are, for example, monoethylenically unsaturated C3 - C25 -carboxylic acid, or salts or

anhydrides th&rdbCHRiRoRTeRATLEE With 1 SertdhibaprpReabiny ardigadsetasia, isasulphonic

acid, acrylamigierieReReISRIORNIhas ide M sAIXUWES PR s atdS sRastgHgt PIBICEence s given to
acrylic acid and methacrylic acid. To optimize properties, it is possible to use additional

monoethylenR&iF s &R e FetsrissL S RARS o HetascaPim melaeis diohtirsqssIgRfarizable with
the monomersigapsinehsisberpunetd hesrdngludanopauamplantierydrandnities ghres

monoethylenically unsaturated carboxylic acids. The crosslinkers used may be compounds which have
at least two ARGIERIEAIRF GA¥HIERated double bonds. Examples of compounds of this type are
N,Nmethylenebisacrylamide, polyethylene glycol diacrylates and polyethylene glycol dimethacrylates.
Suitable superabsorbent p‘)_:%?/mers are described, for example, in the following reference: F. L.

Buchholz, A. T [eG AR XE YN BERSA S D& alRBriida s RIere samBIRRMRRES AV CH, New York

1998. In addiipniciiaes BRRIANTOIBeMIRRY M SARHARUSas) ibcRpRiRaHMMWEH EapRIYMers of C2- to
C8-olefins og\%rerbes with anhydrides, in order to improve the odour-binding properties. It has been

found to be RAQESuN g i ratieldaiMerdiate h R YL BRVVEYSH ISR PRRREaRean particle

size d50 in thenange:fiemiing 2300 menprefecally fopraxdirye tadaR s aareoeiasbhsfeom 50 to
150 urn and ﬁostégf/fegﬁalﬁgro h%% té;{q]1ﬂ 0 um. The propartion of all particles is preferably at least
a 1'vol

20% by voluMé&'D A& IO RRGeAE < Ge IR SR b A érabR} B8RSt 30%

by volume amidamds%y et aflyeatHaastBR%noyehamethih Sprefaiesrpindinentphiesinventive
shoe insole cgpr%priseslft Iea&t two layers, ori?which oneéé/er 5 wf%ter-_ and water vapour-pervious and
the other lay8PI§WHEES Hha HaenVERENERYLRAENS, theTRY MUAGHRR SN AIRTERNRYSs layer

contains depsiissionsey ot iei ngdbieivuaéer siodnaiarivanausifiesgous layer, both layers are
fixed to one ﬁnofher in such a Wa;{ that the Waterfbrgmwater vapour-pervious layer covers the

depressions ol tRECS iR SANE WA BCENE ARGEM) IYEENREUC 1BV PRIRG a8 R lpRle
depressionsgifiths fiateEvapiiuDiegoesdcBmishierisith jaraashioinas i aNfihexayelRenchantris within
this layer, and the depressions o er- and water yapour-impervious layer contain a particulate
amorphous $f¢E Wﬁ%%%g&@s{&%%lﬁﬂﬂétiﬁeeﬁi%(mefﬂ%té bodiment is advantageous because
the sole structure optimally promotes transport of perspiration within the absorbent and exchange of
perspiration (absorption and release) with the environment. The present inventjon further provides for
the use of the inventiv [ , | ;

e e of ths TRUCREGE G HCBE A9BSR BT R B b BB A L e
1:schematicidizgréon obareispestiiesihtrinacta Figye 1SSDET9a inverive Bharirsairsin cross
section, Whi?rhorcnog]%i?ﬁa atJeast twp layers 1 and 2, I?éegéé) bf%‘g Water-,fand water vapour-pervious
and layer 2 ' beihg water ahdWater \Dgp% PR R BRI P ShtR RS e LGS U S Burface 3.
Layers 1 anih2 asedeécbto 50¢cabother|esunmawnayrtiat-ifaced ohlayefrdraoMrdhe depressions
on surface 3.af layer 2. The depressiops gn surface 3 of lgyer 2 are joi to, one another by open
channels wit @r(l} I%/e&ﬁnéj. TR %Eé%pﬁ % %éﬂr%‘éé%ng? ?ﬁ?é? zj%fﬁj af?f%@faB%ﬂaent 5 for use in
accordance with the invention. The present invention is illustrated in detail hereinafter with reference to
examples. Test methads Determination qf the DBP number: The DBP apsorption (DBP number),
which is a migigl‘j’rgdéﬁ ‘HQ%?HSQ?&(}?&FBE%%OE Vrﬂﬁ%ﬁ%‘i’,l@ @@E&rﬁrﬁ?ﬁcﬁﬁﬁal to standard DIN
53601 as folowsrdzhbegviftitirepiniventienteispe ERiReshamistion WEDMOBEE! fontenkast10% (if
appropriate, the moistyre content i Jysted by drying at. 105C in a_drying cabinet) are introduced into
the kneader*c%%%BSF ?ﬁigen{rﬁﬁ@?g#é%ﬁﬁﬁﬁé%%@ﬁj@ PESTGHVI FREER NGRS damping
the output fit80dbtBedpeuttEegsadrinihdaastydtgranoese heosirvetiaciias/iamagrds to 1 mm
(stainless steel sieves from ch) is use soft pressing of the granules with a plastic spatula
through the Efg\f/s%r‘a\ﬁﬁcﬁ8r§é§%jfggé%?(/3\éq%yc%ﬁé‘[‘gﬁﬁﬁﬁﬁi YPERRaRY dRuB s 8f daitibader blades
125 rpm), DBP is added dropwise to the mixture at 25C by means of the "Brabender T 90/50 Dosimat"
at a rate of 4 ml/min. The mixing requires only a low force and is monitored with the digital display.
Toward the end of the determination, the mixture becomes pasty, which is indicated by means of a
steep rise in the force required. When the display sRows 600 digits (torque of 0.6 Nm), an electrical
contact switches off both the kneader and the metered addition of DBP. The synchronous motor for

the DBP feed is coupled to a digital counter, such that the consumption of DBP in ml can be read off.
The DBP



absorption is reported in the unit [g/100g] with no decimal places and is calculated using the following

formula: DBPw OV D1a001EFEgd9/100g) + K whereDBP = DBP absorption in@f100a0(5/69nsymption
of DBP in ml D = density of DBP in g/m1(1.047 g/ml at 20C) E = starting weight of silicain g K =
correction value according to moisture correction table in g/100g DBP absorption is defined for
anhydrous dried materials. When moist materials are used, especially precipitated silica or silica gels,
the correctiorP@4li€kdhas to be included for the calculation of the DBP absorption. This value can be
determined using the following correction table. For example, a water content of the material of 5.8%
would mean an addition of 33 g/100 g for the DBP absorption. The moisture content of the material is
determined biz $hechbyeuiinalioaroafieandsibese pordent of BERebadm] s {tontith @ a@sLribed

below. Table dnd/Risihee GRHER)Q 13bIerier I IRDIRRISPRRP TR G hrefHRR) el 2 4
' 40 000 g/100g*g/l, more preferably at least 50 000 g/100g*g/l and most preferably

at least 65 000 g/100g*g/l.

It has additionally been found to be advantageous that the mean particle size dsg
of the silica is in the range from 5 um to 500 um, preferably from 20 um to

450 um, more preferably from 30 to 400 um, and most preferably from 45 o

350 um. When the particles are too small, the result may be undesired dust
formation. Excessively large particles in turn have the disadvantage that they are
often mechanically unstable and possess excessively deep pores, such that the
absorption and desorption rates can become too low or parts of the absorbed

perspiration can no longer be desorbed.

The present invention further provides a shoe insole containing an absorbent

which contains a particulate silica for use in accordance with the invention.

The inventive shoe insoles may contain active antibacterial ingredients. In the
present invention, active antibacterial ingredients are understood to mean
chemical compounds or natural products which are capable of preventing growth
of microorganisms, for example bacteria, yeasts or moulds. The active
antimicrobial ingredients used may be known preservatives, for example organic
acids (sorbic acid, propionic acid, acetic acid, lactic acid, citric acid, malic acid,
benzoic acid) and salts thereof, PHB esters and salts thereof, sodium sulphite and
corresponding salfs, nisin, natamycin, formic acid, hexamethylenetetramine,
sodium tetraborate, lysozyme, alcohols, organohalogen compounds, parabens
(methyl-, ethyl-, propyl-, butyl-, isobutyl-, propylparaben), isothiazolones
{(benzisothiazolone, methylisothiazolone, octylisothiazolone), phenols, salicylates,

nitriles, fragrances, aromas, and other vegetable or synthetic active ingredients
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with antimicrobial efficacy.

The inventive shoe insoles may contain fragrances, aromas or odourants, which
are referred to hereinafter collectively as fragrances. Such substances are
common knowledge and commercially available. As used herein, they comprise
natural (i.e. substances obtained, for example, by extraction of plants, for example
flowers, herbs, leaves, roots, bark, wood, blossom, efc., or animal products),
artificial (i.e. a mixture of different natural oils or oil constituents) and synthetic
(i.e. synthetically produced), fragrant substances or mixtures of these substances.
Such materials are frequently used together with furiher compounds, such as
fixatives, extenders, stabilizers and solvents. These assistants or additives are
encompassed in the context of the present invention by the meaning of the term

“fragrance”.

Usually, fragrances are therefore complex mixtures of a multitude of organic
compounds. The natural compounds include not only volatile substances; they
also include substances of medium volatility and moderate volatility. An illustrative

list of fragrances comprises the following compounds among others:

Natural products such as tree moss absolute, basil oll, citrus fruit oils {(such as
bergamot oil, mandarin oil, etc.), mastic absolute, myrtle oil, palmaroesa oil, oils
from the patchouli plant, petitgrain oil, especially from Paraguay, wormwaood oil: -
alcohols such as farnesol, geraniol, linalool, nerol, phenylethy! alcotiol, rhodinol,
cinnamyl alcohol; aldehydes such as citral, helional, a-hexylcinnamaldehyde,
hydroxycitronellal, lilial (p-terf-butyl-a-methyldihydrocinnamaldehyde),
methylnonylacetaldehyde; ketones such as allylionone (1-(2,6,6-trimethyl-2-
cyclohexen-1-yl}-1,6-heptadien-3-one), a-ionone, B-ionone, isomethyl-a-ionone,
methylionone; esters such as allyl phenoxyacetate, benzyl salicylate, cinnamyl
propionate, citronellyl acetate, citronellyl ethoxylate, decyl acetate,
dimethylbenzylcarbinyl acetate, dimethylbenzylcarbinyl butyrate, ethyl
acetoacetate, ethyl acetylacetate, hexenyl isobutyrate, linalyl acetate, methyl
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dihydrojasmonate, styrallyl acetate, vetivery! acetate, eic.; lactones such as -
undecalactone; various constituents which are frequently used for producing
perfumes, such as musk ketone, indole, p-menthane-8-thiol-3-one and methyl
eugenol; and acetals and ketals such as methyl and ethyl acetals and ketals, and
the acetals or ketals which are based on benzaldehyde and contain phenylethyl

groups, or acetals and ketals of the oxotetralins and oxoindanes.

Additionally useful are: geranyl acetate, dihydromyrcenyl acetate (2,6-dimethyi-
oct-7-en-2-yl acetate), terpinyl acetate, tricyclodecenyl acetate, tricyclodecenyl
propionate, 2-phenylethy! acetate, benzyl acetate, benzyl benzoate, styrallyl
acetate, amyl salicylate, phenoxyethyl isobutyrate, neryl acetate,
trichloromethylphenylcarbinyi acetate, p-fert.-butylcyclohexyl acetate, isononyl
acetate, cedryl acetate, benzyl alcohol, tetrahydrolinalooi, citroneliol,
dimethylbenzylcarbinol, dihydromyrcenol, tetrahydromyrcenol, terpineol, eugenol,
vetiverol, 3-isocamphylcyciohexanol, 2-methyl-3-(p-tert-butylphenyl)propanol, 2-
methyl-3-(p-isopropylphenyl)propanol, 3-(p-tert-butylphenyl)propanol, a-n-
amylcinnamaldehyde, 4-(4-hydroxy-4-methylpentyl)-3-cyclohexenecarbaldehyde,
4-{4-methyl-3-pentenyl)-3-cyclohexenecarbaldehyde, 4-acetoxy-3-
pentyltetrahydropyran, 2-n-heptylcyclopentanone, 3-methyl-2-pentyl-
cyclopentanone, n-decanal, n-dodecanal, hydroxycitronellal, phenylacetaldehyde
dimethyl acetal, phenylacetaldehyde diethyl acetal, geranonitrile, citronellonitrile,
cedryl methyl ether, isolongifolanone, aubepine nitrile, aubepine, heliotropin,
coumarin, vanillin, diphenyl oxide, ionone, methylionone, isomethylionone, cis-3-
hexenol and cis-3-hexenol esters, musk compounds which may have, among
other structure components, an indane, tetralin or isochromane structure,
macrocyclic ketones, macrolactone musk compounds, ethylene brassylate,
aromatic nitro musk compounds, wintergreen oil, oregano oil, bayleaf oil,
peppermint oil, mint oil, clove oil, sage oil, sassafras oil, lemon oil, orange oil,
anise oil, benzaldehyde, bitter almond oil, camphor, cedar leaf oil, marjoram oil,
lemongrass oil, lavender oil, mustard ofif, pine oil, pineneedle oil, rosemary oil,

thyme oil, cinnamon leaf oif and mixtures of these substances. The fragrances
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mentioned can be used individually or as a mixture.

1t has been found to be advantageous that the proportion of the active
antibacterial ingredients and/or of the fragrances is in the range from 0.01 to 10%
by weight based on the total weight of all particles. The ideal ratio depends on the
chemical nature and the physicochemical properties of the active antibacterial
ingredients and of the fragrances, and also of the silica, and can be determined
for each material combination by simple test series. A higher loading of the silica
can lead fo the effect that perspiration can no longer be incorporated sufficiently
into the pores. The proportion of the active antibacterial ingredients and/or of the
fragrances based on the total weight of all particles is more preferably in the range
from 0.01 to 5% by weight, even more preferably in the range from 0.05 to 3% by

weight and especially preferably in the range from 0.5 to 3% by weight.

It has also been found to be advantageous that at least a portion of the inventive
silica is present as a carrier for the active antibacterial ingredients and/or the
fragrances. The proportion of the silica particles which are present as a carrier for
the active antibacterial ingredients and/or the fragrances is preferably in the range
from 5 10 40% by weight based on the total weight of all particles, more preferably
in the range from 5 to 30% by weight, most preferably in the range from 5 to 20%

by weight.

The inventive shoe insoles may additionally also contain particulate
superabsorbent polymers. In the context of the present invention, superabsorbent
polymers (SAPs} are understood to mean polymers which are capabie of
absorbing several times their own weight ~ up to 1000 times — of liquids (usually

water or aqueous solutions). The product is used as a white, coarse particulate

powder with particle sizes of 100 - 1000 um (= 0.1 - 1.0 mm).

Suitable superabsorbent polymers are especially polymers of (co)polymerized

hydrophilic monomers, (graft co)polymers of one or more hydrophilic monomers



10 45 45 46 46 47 Determination of the moisture content or of the drying loss The moisture content or
else the drying/[osE3(TVY @ Méterials is determined on the basis of ISO 787e2rat ROBCoadEr wrying for

2 hours. This drying loss consists predominantly of water moisture. Procedure 10 g of the pulverulent,

pelletized or granular material are weighed accurately to 0.1 mg (starting weight E) into a dry weighing
bottle with a flanged lid (diameter 8 cm, height 3 cm). With the lid open, the sample is dried in a drying
cabinet at 10¥"9@ fi RlesyBEbRrMtiy thsiRarhigIsHtier elulsam skouahest in a

desiccator cagipes wits siisrarl Akingcarisant pERIdRlersaina e gl Waight Ayiins weighing bottle

is weighed accurately to 0.1 mg on a precision balance. The moisture content (TV) in % Is determined
by TV = (1 - R3E 2o dintsevRiciiatg suriable draprauecusiaiiswermramplemanr particle size d50
The mean pajtigiessizesdafyeidhe siticpdsragiganingd bydhedrinciplg i iases diffragianao,a laser

diffractometer (from Horiba, LA-920). To determine the particle size of powders, a dispersion with a
proportion byARreRjMEE e BYoX OB BSHAGH e %08 preprrelybpéating #fe powder into water.
Immediately ﬁftﬁfd@ﬁxyﬂé?ﬁ@éﬁipﬁn%m{é@%é%ﬁéﬁgiBHQQR?E@@@F&IE%F%H@W&?” Is

determined with the laser diffractometer (Horiba LA-920). For the measurement, a relative refractive

index of 1.00!8REAG FERRFAIL 3L, iFlsss RnmaEaidemalech PSCOMRES e adIRGsAEistribution
and the relevgiLpar arecisekahaiamalhiaHprRaBalticiesize-A59 care calculatrsk pitopatically and

shown in graphic form by the instrument. The instructions in the operating manual should be noted.

Tamped denSftyaeIaAEBEHERE ) Teal-Menearert HSRLINTE REvFRikRI AR SOVIR AT, Si02

content methacrytic acid, vinyisulphonic acid, acrylamidopropanesulphonic acid, or
mixtures of these acids. Particular preference is given to acrylic acid and
methacrylic acid. To optimize properties, it is possible to use additional
monoethylenically unsaturated compounds which do not bear an acid group but
are polymerizable with the monomers bearing acid groups. These include, for
example, the amides and nitriles of monoethylenically unsaturated carboxylic

acids.

The crosslinkers used may be compounds which have at least two ethylenically
unsaturated double bonds. Examples of compounds of this type are N,N-
methylenebisacrylamide, polyethylene glycol diacrylates and polyethylene glycol

dimethacrylates.

Suitable superabsorbent polymers are described, for example, in the following
reference: F. i.. Buchholz, A. T. Graham (Ed.), Modemn Superabsorbent Polymer
Technology, Wiley-VCH, New York 1998.

In addition, the superabsorbent polymers can be used in combination with
copolymers of Co- to Cg-olefins or styrenes with anhydrides, in order to improve

the odour-binding properties.

It has been found to be advantageous that the particies of the superabsorbent
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polymers have a mean particle size dsg in the range from 5 um to 300 um,
preferably from 20 um to 150 um, more preferably from 50 to 150 pm and most
preferably from 50 to 100 pum.

The proportion of all particles is preferably at least 20% by volume based on the
total volume of the inventive shoe insole, more preferably at least 30% by volume

and most preferably at least 35% by volume.

In a preferred embodiment, the inventive shoe insole comprises at least two
layers, of which one layer is water- and water vapour-pervious and the other layer
is water- and water vapour-impervious, the water- and water vapour-impervious
layer contains depressions on its side facing the water- and water vapour- |
pervious layer, both layers are fixed to one another in such a way that the water-
and water vapour-pervious layer covers the depressions on the side of the water-
and water vapour-impervious layer facing toward it, the depressions of the water
vapour-impervious layer are joined to one another by open channels within this
layer, and the depressions of the water- and water vapour-impervious layer
contain a particulate amorphous silica for use in accordance with the invention,
This embodiment is advantageous because the sole structure optimally promotes
transport of perspiration within the absorbent and exchange of perspiration

(absorption and release) with the environment.

The present invention further provides for the use of the inventive shoe insole in

sports, work or military shoes or boots.
Figures
Figure 1: schematic diagram of an inventive shoe insole

Figure 1 shows an inventive shoe insole in cross section, which comprises at least

two layers 1 and 2, layer 1 being water- and water vapour-pervious and layer 2
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being water- and water vapour-impervicus. Layer 2 contains depressions on
surface 3. Layers 1 and 2 are fixed to one another in such a way that surface 4 of
layer 1 covers the depressions on surface 3 of layer 2. The depressions on
surface 3 of layer 2 are joined to one another by open channels within layer 2.
The depressions on surface 3 of layer 2 contain the absorbent 5 for use in

accordance with the invention.

The present invention is llustrated in detail hersinafter with reference o

examples.
Test methods
Determination of the DBP number:

The DBP absorption (DBP number), which is @ measure of the absorbancy of a
porous material, is determined according to standard DIN 53601 as follows: 12.5
g of the pulverulent or pelietized material with moisture content 0 — 10% (if
appropriate, the moisture content is adjusted by drying at 105°C in a drying
cabinet) are introduced into the kneader chamber (article number 278061) of the
Brabender "E" absorptometer {(without damping the output filter of the torque
sensor). In the case of granules, the sieve fraction from 3.15 to 1 mm (stainless
steel sieves from Retsch) is used (by soft pressing of the granules with a plastic
spatula through the sieve of pore size 3.15 mm). With constant mixing (peripheral
speed of the kneader blades 125 rpm), DBP is added dropwise to the mixture at
25°C by means of the "Brabender T 90/50 Dosimat"” at a rate of 4 ml/min. The
mixing requires only a low force and is monitored with the digital display. Toward
the end of the determination, the mixture becomes pasty, which is indicated by
means of a steep rise in the force required. When the display shows 600 digits
(torque of 0.6 Nm), an electrical contact switches off both the kneader and the
metered addition of DBP. The synchronous motor for the DBP feed is coupled to a

digital counter, such that the consumption of DBP in ml can be read off. The DBP

10
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absorption is reported in the unit [g/100g] with no decimal places and is calculated

using the following formula:
DBP = (V*D*100)/E * {(g/100g) + K

where DBP = DBP absorption in g/100g
V = consumption of DBP in mi
D = density of DBP in g/m! (1.047 g/ml at 20°C)
E = starting weight of silica in g

K = correction value according to moisture correction table in g/100g

DBP absorpticn is defined for anhydrous dried materials. When moist materials
are used, especially precipitated silica or silica gals, the correction value K has to
be included for the calculation of the DBP absorption. This value can be
determined using the following correction table. For example, a water content of
the material of 5.8% would mean an addition of 33 g/100 g for the DBP
absorption. The moisture content of the material is determined by the
"Determination of the moisture content or of the drying loss" method described

below.

Table 1: Moisture correction table for dibutyl phthalate absorption,

anhydrous

% moisture 0 2 4 6 8
0 0 2 4 5 7
1 9 10 12 13 15
2 16 18 19 20 22
3 23 24 26 27 28
4 28 29 29 30 31
5 31 32 32 33 33
6 34 34 35 35 36

11
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Determination of the moisture content or of the drying loss

The moisture content or else the drying loss (TV) of materials is determined on
the basis of ISO 787-2 at 105°C after drying for 2 hours. This drying loss consists

predominantly of water moisture.
Procedure

10 g of the pulverulent, pelletized or granular material are weighed accurately to
0.1 mg (starting weight E) into a dry weighing bottle with a ﬂan'ged lid (diameter

8 cm, height 3 cm). With the lid open, the sample is dried in a drying cabinet at
105 £ 2°C for 2 h. Subsequently, the weighing bottle is closed and cooled to 25°C
in a desiccator cabinet with silica gel as the desiccant. To determine the final
weight A, the weighing bottle is weighed accurately to 0.1 mg on a precision

balance. The moisture content (TV) in % is determined by
TV ={(1-A/E)*100
where A = final weight in g and E = starting weight in g.
Mean particle size dsg
The mean particle size dsq of the silica is determined by the principle of laser
diffraction on a laser diffractometer (from Horiba, LA-920). To determine the

particle size of powders, a dispersion with a proportion by weight of approx. 1% by
weight of SiO: is prepared by stirring the powder into water. Immediately after the

12
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dispersion, the particle size distribution of a sample o.fthe dispersion is
determined with the laser diffractometer (Horiba LA-820). For the measurement, a
relative refractive index of 1.09 should be selected. All measurements are made
at 25°C. The particle size distribution and the relevant parameters, for example
the mean particle size ds, are calculated automatically and shown in graphic form

by the instrument. The instructions in the operating manual should be noted.

Tamped density

The tamped density or else apparent density is determined 1o 1SQ 787-11.

Si0, content

The SiO: content is determined to 1SO 3262-19.

13
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Test series For the performance of the tests, a sole composed of a water- and water

vapour-impenviaug PN EYesglayer 2), i.e. without a water- and water vageg-pereious;gyes(¢ayer 1),
in European shoe size 46 (length approx. 30 cm) was used. Two test series were carried out, one

using silica No. 4 (Example 1) as the absorbent, the other silica No. 4 and silica No. 5 in a ratio of 95
to 5% by weight (Example 2). For comparison, on the basis of DE 3516653 Al, a shoe insole was filled
with molecula v {EBfample 3; not inventive). This was a molecular sieve from Merck KGaA with a
pore diameter of 0.5 nm and a mean particle size of approx. 2 mm (sodium aluminium silicate,
catalogue number 195705). The absorbent was always introduced in the same amount (15 g) into the
depressions 6PIHE PREIRIBANGERE G desiLRtS BUrREIPPERShirbEoYRtR s Glidwaldorae®otution

consisting of 3% Muneitiofayatqr-ad ég%.@ymgmoéwmw%%sx LS prapared. 60 mi

of this solution was added to the absorbent in ea€hi case. In the tests, the solution was added to the

absorbent at'8¥REEAYPaE (1 EWnpRDN Bhessiaadttvigeaitiveerapspiisenal wiae poid, Ipecifically in
the toe regiog AN e SPERRLAYRI(INE WaS dsissreined NEhe laden shee ?8@%%g§s%¢ggmﬂa"y

assessed visually. This involved rating how well thie solution had been absorbed e particular

absorbent. THterathrjssiiereNp it afthsdice ke of Maaratiorf 23d®Sthemuiahidéammpleotiplete
absorption, ang thermalicBIMeANiNg PasRSPrRtiar ydisoeyer diahle 3 sluymarzes thatesults.

Table 3: Spread kinetics and visual assessment Example No. 2 3 Time / min Spread | cm 0 0.0 0.0
0.0 10 2.0 2.f¢lgcular sieve (Example 3; not inventive). This was a molecular sieve from

Merck KGaA with a pore diameter of 0.5 nm and a mean particle size of approx.
2 mim (sodium aluminium silicate, catalogue number 195705). The absorbent was
always introduced in the same amount (15 g) into the depressions of the PVC
layer. In order to simulate human perspiration, a sodium chloride solution
consisting of 99% by weight of water and 1% by weight of sodium chloride (NaCl)
was prepared. 60 mi of this solution was added to the absorbent in each case. In
the tests, the solution was added to the absorbent at constant rate (0.2 mi/min).
The solution was added dropwise at one point, specifically in the toe region, and
the spread over time was determined. The laden shoe soles were additionally
assessed visually. This involved rating how well the solution had been absorbed
by the particular absorbent. The ratings were done with a scale of marks from 1 to
6, the mark 1 meaning compiete absorption, and the mark 6 meaning no

absorption whatsoever. Table 3 summarizes the results.
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Table 3! Spread kinetics and visual assessment

Example No.
1 2 3
Time / min Spread / cm
0 0.0 0.0 0.0
10 2.0 2.0 2.5
20 2.8 3.0 3.2
30 3.8 3.7 4.0
60 6.6 52 6.2
90 8.6 7.0 8.2
120 10.2 8.5 11.2
150 12.3 1.5 13.7
180 16.0 14.2 18.0
210 21.0 18.0 21.6
240 23.0 22.0 25.0
270 255 26.0 25.6
300 255 26.0 256
visual 2 i 5
assessment

The spread rates when molecular sieve (Example 3) and amorphous particulate
silicas (Examples 1 and 2) are used are comparable at first. While, however, the
liquid was absorbed virtually completely by the absorbent when amorphous
particulate silicas were used, in contrast, the liquid was present for the most part
as "free” liquid between the particles when molecular sieve was used. This finding
shows clearly that both the absorption capacities (determined by pore volume)
and the actual absorption rates (determined by wetting properties and pore sizes)

in the case of amorphous particulate silicas are much more advantageous

16
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compared to molecular sieves.

in addition, it was checked whether the soles laden in the manner described
above can be regenerated or dried overnight. For this purpose, the soles were
placed into a drying cabinet with a temperature of 50°C overnight (this
corresponds roughly to the conditions of drying on a radiator), and the decrease in

weight was measured.

in the case of the sole laden with molecular sieve {Example 3), in spite of solution
present in "free” form, a significant residual moisture content of 17% by weight
was still found after 12 h. The residual moisture content was determined

gravimetrically.

The soles laden with amorphous particulate silicas as the absorbent (Examples 1

and 2) were completely dry as early as after five hours under the same conditions
(T=50°C).

The results confirm the advantages in the case of use of amorphous particulate
silica as an absorbent in hygienic insoles both in relation to the absorption of
perspiration (redistribution in the case of asymmetric evolution of perspiration) and

in refation to drying (regeneratability).

17



26.0 25.6 visual assessment 2 15 The spread rates when molecular sieve (Example 3) and

amorphous pagtigulateaiicgsExamples 1 and 2) are used are comparable gt fitgioMRile shayever,
the liquid was absorbed virtually completely by the absorbent when amorphous particulate silicas were

used, in contrast, the liquid was present for the most part as "free" liquid between the particles when
molecular sieve was used. This finding shows clearly that both the absorption capacities (determined
by pore volunfelgémgthe actual absorption rates (determined by wetting properties and pore sizes) in
the case of amorphous particulate silicas are much more advantageous compared to molecular
sieves. In addition, it was checked whether the soles laden in the manner described above can be
regenerated ot-driedl beeraigbi. FRutithileisuaposs thesslesveer arp et linit indngolg sdbinet with a
temperature of 50C Qp{gégig%gg]j%gggggsponds roughly to the conditions of drying on a radiator), and
the decrease in weight was measured. In the case of the sole laden with molecular sieve (Example 3),
in spite of solution present in "free" form, a significant residual moisture content of 17% by weight was

still found aftey 12 h:r‘ﬁg%g%s%g@rmm?s%rg Soptent was determined gravimetrically. The soles laden
with amorphous particulate silicas as‘the absorbént (Examples 1 and 2) were completely dry as early

as after five hours uplieiagierszgngcdmitions (T=50C). The results confirm the advantages in the case

of use of amorphoumtéw&.t@@I%%%ﬁbﬁé%qg%g%%%mg m?%%% %?é i;‘F\ rtﬁlgtion to the

absorption of perspiration (redistrib%tion int asymmetric evolution (??persplrrgﬁgr?) and in
relation to drying (refjefebdeabiyn “Clairasol Sthe 1Rk bfpuresdlate amorphous silica as an
absorbent in insoles for shoes and/or boots. 2. The use according to claim 1, characterized in that

3. The use according fo either of claims 1 and 2,
characterized in that
the particulate amorphous silica has a DBP absorption to DIN 53601 of at
least 180 g per 100 g.

4. The use according to any one of claims 1 to 3,
characterized in that
the mean particle size (dsp) of the particulate amorphous silica is in the

range from 5 to 500 pm,

5. The use according to any one of claims 1 to 4,
characterized in that
the product of DBP absorption to DIN 53601 and tamped density to ISO
787/11 for the particulate amorphous silica is at least 30 000 g/100g*g/!.

6. A shoe insole containing an absorbent,
characterized in that
the absorbent contains particulate amorphous silica according to any one

of claims 1 to 5.

7. A shoe insole according to claim 6,
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the paﬁrticulate amorphous silica has a specific surface area in the range from 5 to 500 m2 per g to ISO

5794-1 Annex o 3¢lineouse @gcording to either of claims 1 and 2, characteyizeg g, e pagticulate
amorphous silica has a DBP absorption to DIN 53601 of at least 180 g per 100g. 4. The use according

to any one of claims 1 to 3, characterized in that the mean particle size (d50) of the particulate
amorphous silica is in the range from 5 to 500 m. 5. The use according to any one of claims 1 to 4,
characterized in thatcier petriiretcoinDB# absorption to DIN 53601 and tamped density to 1ISO 787/11

or the pariculte s lica agkeast SRA00 940081, 8,0 shee gl coniaing 2

absorbent, characteriz that t ent contains particu a6 AMOorphods silica AeEor ing to any
one of claims 1 to 5frAagrahegsinsole according to claim 6, characterized in that the absorbent
additionally contains active antibacterial ingredients and/or fragrances. 8. A shoe insole according to
either of claims 6 and 7, characterized in that the proportion of the active antibacterial ingredients
and/or of the agrarfté5esiinsaterangertiom t0.eorkfuddiynwéightcbased on the total weight of all

particles. characterized in that

the proportion of the active antibacterial ingredients and/or of the
fragrances is in the range from 0.01 to 10% by weight based on the total

weight of all particles.

9. A shoe insole according to either of claims 7 and 8,
characterized in that
at least a portion of the particulate amorphous silica is present as a carrier

for the active antibacterial ingredients and/or the fragrances.

10. A shoe insole according to claim 9,
characterized in that
the proportion of the silica particles which are present as a carrier for the
active antibacterial ingredients and/or fragrances is in the range from

40% by weight based on the total weight of all particles.

11. A shoe insole according to any one of claims 6 to 10,
characterized in that

the absorbent additionally contains particulate superabsorbent polymers.
12. A shoe insole according to claim 11,

characterized in that

the mean particle size (dsy) of the particulate superabsorbent polymers is in

the range from 5 to 300 um.

13. A shoe insole according to any-one of claims 6 to 12,
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9. A shoe insole according to either of claims 7 and 8, characterized in that at least a portion of the
particulate am&QHRENSITE7Bopresent as a carrier for the active antibactegat ingreshenis gnsier the
fragrances. 10. A shoe insole according to claim 9, characterized in that the proportion of the silica
particles which are present as a carrier for the active antibacterial ingredients and/or fragrances is in
the range from 5 to 40% by weight based on the total weight of all particles. 11. A shoe insole
according to any onEb#@aliweddniiatharacterized in that the absorbent additionally contains

particulate superabsprDoR, BOMEICER 2 hi1oe 1sele AGosiEing 10,17 L-ehagadiaszaln that the

mean particle size (d50) of the particulate superabsorbent polymers Is e range from 5to 300 p.m.
13. A shoe insole actatdiR) 86 taRyHiEef claims 6 to 12, characterized in that the proportion of all
particles is at least 20% by volume based on the total volume of the insole. 14. A shoe insole
according to any one of claims 6 to 13, characterized in that the shoe insole comprises at least two
layers (1) and!(®), 1aet(a§ BsAle watetig p&ey vassroirnpidand.layer (2) being water- and
water vapour-imperviguss layerdd)sopiaining depressions on surface (3), layers (1) and (2) being fixed
to one another in such a way that surface (4) of layer (1) covers the depressions on surface (3) of layer

(2), the depressionsibs siFadesEs sOmpsIEED atdcpmhdtadayresdiomed K)olsectbriveiowithin layer
(2), and the depressjpas,onsHaae (3 Béﬁygé._(\%bse@a@;%ﬁwbﬁa@sﬁgwﬂaﬁzum'm@?wrding o

any one of claims 1 to 5. 15, The use of a shoe insole according'to at least one of claims 6 to 14 in
sports, work or militXBPEHEEBE IS, layer (2) containing depressions on surface (3), layers

(1) and (2) being fixed to one another in such a way that surface (4) of layer
(1) covers the depressions on surface (3) of layer (2), the depressions on
surface (3) of layer (2) are joined to one another by open channels within
layer (2), and the depressions on surface (3) of layer (2) contain particulate

amorphous silica according to any one of claims 1 to 5.

15, The use of a shoe insole according to at least one of claims 6 to 14 in

sports, work or military shoes or boots.
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