WO 2011/023509PCT/EP2010/061352 INSERT FOR VAPOR-PERMEABLE AND WATERPROOF
SOLES Teshoipalifietssoo The present invention relates to an insert for vapecpatmenixe aazl
waterproof soles. 5 Background art ~ As is known, the portion of the foot that has the greatest
perspiration effect is the sole. Therefore, the region 1of the shoe where moisture produced by
perspiration can accumulate most is the interface between the sole of the 10 foot and the sole of the

shoe. HereraeswaaLihl iy AIPEHESOSRIVRAIRBIE A WaSEIRFRODPSYOIRgenses,

stagnating on the footbed. Only a marginal fraction of the moisture produced by perspiration
diffuses to the Figelswiictlefigdger and exits from them if they are vapor-15 permeable.  This effect of
stagnation of perspiration in the plantar region is particularly cqgnspicuqus in shoes that haye a rybber
sole; in such cases vagt fERseRliRYMIgR FrRidse ?é)ir?%c‘tn&r?é@efﬁédvl?yﬁ?ﬁqm rBBthess.
20As is knowny the stagpatig.Qf sweat in the plantar region produces in the user of the shoe a feeling
of discomfort and constitutes a preferential location for the growth of bacterial cultures, which
notoriouslyscaudadiggir-odard. Aite need to obviate the stagnation of moisture produced by 25
perspiration at the plantar, region of shoes is therefqre a commonly, felt need. A first attempt to meet
this need consists of fhé %I@W&s&%é’@mﬂ%lﬁg %e%ﬂ%t gqergéel%tg i Sr@ﬁ éﬁh%la in
said patent copgigis;ingiyidingdthe rubber sole into two layers, the lower of which has through
micro-holes , and in 30 interposing between them a semipermeable membrane that is joined
Therefore, the region of the shoe where moisture produced by

perspiration can accumulate most is the interface between the sole of the

10 foot and the sole of the shoe.

Here, the sweat that is produced saturates the air with moisture and
mostly condenses, stagnating on the footbed.

Only a marginal fraction of the moisture produced by perspiration
diffuses to the sides of the upper and exits from them if they are vapor-

15 permeable.

This effect of stagnation of perspiration in the plantar region is
particularly conspicuous in shoes that have a rubber sole; in such cases
vapor permeation through the sole is in fact prevented by its total
waterproofness.

20 As is known, the stagnation of sweat in the plantar region produces in
the user of the shoe a feeling of discomfort and constitutes a preferential
location for the growth of bacterial cultures, which notoriously cause bad
odors.

The need to obviate the stagnation of moisture produced by

25 perspiration at the plantar region of shoes is therefore a commonly felt need.

A first attempt to meet this need consists of the solution disclosed in
Italian patent no. 1232798.

The teaching contained in said patent consists in dividing the rubber
sole into two layers, the lower of which has through micro-holes , and in

30 interposing between them a semipermeable membrane that is joined



~ 2 perimetrically to the two layers, in order to avoid infiltrations of water and thus obtain a sole that is

impermeabig ¢owiessiadghe liquid state and is permeable to water vapor.  p b $aKEof
simplicity, hereinafter an element with the property of 5 being impermeable to water in the liquid state

and permeable to water vapor is indicated as waterproof and vapor-pet meable.  The
semipermeable membranes that the inventor of Italian patent no. 1232798 teaches to use are for

example of the t g in n{s.4,187.390 1 | Qare or
6,228,477 in th%gfg‘%d%?r%%égﬁg #Aﬂfgﬁm%%es& fﬁrﬁé@?ﬁ%ﬁﬁé@%@%@%ﬁ %1%83%21‘; thin
films of expandbaipatyteiiafiaosobthitatelseiRiPetmeitb lhicknesses thatlyenegalld veatdremdl sto 70
microns, and are waterproof and va%or-permeable. Their microstructure is characterized by the
presence of deﬂ%‘éné?@% g% R 28 des, which are interconnected by elongated filaments,

known as fibrils.  TheseFeraiNeealia Sembranags; iy 0 Bealyer: forithe RliRppEeg b have

been developed and used in the field of clothing and shoes to avoid the accumulation of ' watér vapor

caused by perdisiagoimpstanrabledaiwwiag iantherbdaksl sstees st pepacs dieHt o aveistospod
vapor-permeablle:linjngs. [ t t e clathi shoes sectors has always required
soft and comfoqr%z Hrgi:‘fgé%g, Ellr? tlﬁ%&g Eﬁ]ﬁgg?éﬁéﬁ%?a?fgﬁ%gﬁgea strong need to make sure that the
membrane, understoothass fljsdanatliale meaasahdrotitamproiniceriinse fhalasienatest hois

requirement has developed into an actual technical prejudice, which hag entajled the use of

membranes providdd 1R ATHRKIESIES A Orifsr sSHB MM MRIES WitPestppenPadior Hesprigats
finishing materiglsg suphipg fppuc podeaien, SRS i pRIasTfipshed aaysageshet daverenpanged 30
characteristics of flexibility, ease of bending, softness, surface slipperiness, WO
2011/0235%09PuarEreDiEdis iBschnologies. :
These membranes are provided by means of thin films of expanded
polytetrafluoroethylene, e-PTFE, with thicknesses that generally vary from
15 to 70 microns, and are waterproof and vapor-permeable.
Their microstructure is characterized by the presence of dense areas,
15 known as nodes, which are interconnected by elongated filaments, known as
fibrils.
These semipermeable membranes, initially conceived for the military
sector, have been developed and used in the field of clothing and shoes to
avoid the accumulation of water vapor caused by perspiration in items of

20 clothing and provide shoes with uppers with waterproof and vapor-
permeable linings.

Since the market of the clothing and shoes sectors has always required
soft and comfortable items, in the described applications there is a strong
need to make sure that the membrane, understood as a functional layer, does

25 not compromise these characteristics.

This requirement has developed into an actual technical prejudice,
which has entailed the use of membranes provided in low thicknesses in
order to be laminated with support and/or aesthetic finishing materials, such
as fabric or leather, so as to obtain finished laminates that have enhanced

30 characteristics of flexibility, ease of bending, softness, surface slipperiness,



compressibility and extensibility and low weight per unit surface. However, the films that provide these

membraneshgygRR9splaracteristics of mechanical strength, indeed due toﬂ@gjﬁgmgmgm?ss.

Indeed, it should be noted that the value of resistance of the laminate derives mainly from the
characteristics of the layer of fabric or of the support with which the membrane is coupled. In
particular, available films of polymeric material, used to grovide said membranes as mentioned, have

thick ly f J5to7 i . Which giye th limited trati ist , el
than 5 N. 10 THE LS HA, B LA A ety eSS BB Seteristi defied by
a measurement perfopmRgARording totheameihed Rrpseed g ISRZRBAARA04siAndIsHP

chapter 5.8.2, "Determination of the penetration resistance of the sole" related to safety shoes. This

limited mecharfibarastpitisiites tofpoeshanienhstrrieiic indeaddis 6o Jhidintmuntbaekness. 1232798
to prevent contact of the,membrane wijth.forei bjects, by limiting the diameter of holes. of the
sole which the memb ?%e]i S%Omeé?g%@ éﬁﬂ%ﬂ‘iﬁ% h‘éasllﬁ?&ga%lﬁﬁﬂcaera%ﬁlﬁﬁf HEERS of
the sole assigngstiodppanpeiyndpdian. tAe TR deactungontaifiethin lafien patdhbne 12821%hby the
same Applicant proposes.a solution that is aimed at overcoming these drawbacks.  This patent

discloses a shé@ﬂﬁ%‘é@i@ Whdehoha Jemiiangidn /0 ed with through holes and comprises a
midsole that comprls%%}\%?{%@%ﬁ g?%féﬁéqgr- meg@lﬁgﬁ,{ﬁgﬁg g{gﬂpﬁ gg o8 Z)RWfﬁ%t'_Ve

25 layer, preferably mad ated so asto ater-repelle ince the protective
layer is not watergraafeihisranepossittetiipeddinha diretiti skakst dse gainzelB wifhiahe $6ledoiitCa

Ceor permesD B ar e i T D A e GRS S R T e
membrangg WO 201140¢3509B(eE b2 040488 3R%0h resistance” is used to reference the
characteristic defined by a measurement performed according to the method
presented in the ISO 20344-2004 standard in chapter 5.8.2, "Determination
of the penetration resistance of the sole" related to safety shoes.
This limited mechanical resistance to penetration has led the inventor
15 of said Italian patent no. 1232798 to prevent contact of the membrane with
foreign objects by limiting the diameter of the holes of the sole which the
membrane faces.
However, this solution has proved to limit drastically the area of the
sole assigned to vapor permeation.
20 The teaching contained in Italian patent no. 1282196 by the same
Applicant proposes a solution that is aimed at overcoming these drawbacks.
This patent discloses a shoe with a sole made of elastomer which is
provided with through holes and comprises a midsole that comprises a
waterproof and vapor-permeable membrane superimposed on a protective
25 layer, preferably made of felt, which is treated so as to be water-repellent.
Since the protective layer is not waterproof, it is not possible to
perform a direct seal of the midsole with the sole, but a perimetric
waterproof element is used which provides a sealing bridge between the
waterproof and vapor-permeable membrane and the sole.

30 This invention, while allowing effective protection of the membrane



" against the penetration of external objects, has some aspects that can be improved. In particular,

the connectig, 9f the REQtective layer to the membrane, in order to allow an gggﬁéyﬁﬁmg?%&on

thereof, must occur by way of their 5 intimate adhesion.  For this purpose, adhesives and glues are
used which, while not covering all of the surface of the membrane, delimit the vapor-permeable portion
of the part that they affect. Moreover, the protective fayer itself, though being vapor-permeable, 10

is an obstacle to the age of water vapqr from the inside to the outside of the shoe through,the
midsole. Th%%%‘%ﬁz iﬁgfé%&@ Wh ,&ﬁﬁ%ﬁieoiﬁ?ﬁésst?@é tﬁ%?o?egéfﬁfé%qa@?tplc e@gively
loses its charagigyigissedf water-repellence and therefore tends to become impregnated with water

and/or mud or other types of dirt, 15 absorbed through the holes of the tread, compromising its vapor
permeability. A dralbgektsieth Bissiamprepbsadalothtoprotenietslrygntedhingnesamanssclic

flexing and tractip i dsole | ] i st ressive wear

and tear of theci%e@ﬁtgéggg %@%ﬂgﬁ?f?&%ﬁ%ﬁgﬁgcﬂgq(tqg}rl\gg#éggs& g’ﬁ'gﬁg s%ﬁlgw ﬂ%&%ﬁ?&% viate
this drawbatk, itsliarepatetiiemon282196 teaches to provide soles that have small holes, for example

with dimensions of 1.5- 2.0 g}}m, that are sufg iently spaced so as to not cogpromi e their_structural

stiffness. 25In this maFiR&r tHE JHERRIHoAS RSV s RSP e sy MBS SoMrPS s dMRER R e
membrane.  kyeues. I BOHIQN 9 Saletnst ¢RB BRSHITSSE DY WALSH VAROK isJispisd-inasstd by

the rarity and narrowness of the holes with which it is provided. 30A further solution, aimed at
proposing a cop@rtatiselibgvpert that Whey alfer23509PCT/EP2010/061352 5 need to contrast the

inrough the sole, i AACSGY H T BAYER Ko, ESS1000HDy SO UAM APhCAroT Do tont
discloses apsolgshavindaRileawind s oapperisesvatesuapotifioaydreviniciicatdedst suatide of
macroportion, ifhrg%gg é)]j[ }E?glslghf%}lfeorrn %hs%rl(ej'iffusely perforated material.

This drawback increases when, during use of the shoe, the protective
layer progressively loses its characteristics of water-repellence and therefore
tends to become impregnated with water and/or mud or other types of dirt,

15 absorbed through the holes of the tread, compromising its vapor
permeability.

A drawback of both of said proposed solutions consists in that during
use the cyclic flexing and traction to which the midsole is subjected during
walking tends to cause progressive wear and tear of the membrane, thus

20 causing a loss of waterproofness at the sole.

In order to obviate this drawback, Italian patent no. 1282196 teaches
to provide soles that have small holes, for example with dimensions of 1.5-
2.0 mm, that are sufficiently spaced so as to not compromise their structural
stiffness.

25 In this manner, the sole supports the midsole rigidly enough to
contrast the tear of the membrane.,

However, the portion of sole that can be crossed by water vapor is
limited indeed by the rarity and narrowness of the holes with which it is

provided,

30 A further solution, aimed at proposing a compromise between the



A membrane made of material that is waterproof and permeable to water vapor is associated in an

upward regi@r,With ingssypporting layer so as to cover at least the macroporpgg/ﬁi,% %élglg/&oreover, a
[ att

sole made of polymeric material, with at least one macrohole that passes throug € macroportion,
is joined so as to form a seal to the membrane and to the supporting layer at the perimeter of the
macroportion. This patent also contains the teaching of structuring the membrane by 15 reinforcing it

with protective layers and tear-resistant layers, made for example of nylon mesh intimately.associated
with the Waterp%}/ alfy %BHP&;F}%%&S@ nﬁ’gsnjila?aﬂéf?mEﬁﬁﬁea%(ﬁ#a%/ﬁl?grge?ﬂf@mg‘fﬁg #%%ft\)/}%ne
with high-strenggiiy layars sradgderexaipele ohiautasdabiic. ZoApeaidvaliviptestncesoldheis
macrohole allows to define a large surface of the membrane that is adapted for heat exchange and for

the exchange ciesarebedpor tatiamp Herideceridaddes byithnaaaaushoRhie s of structural

stiffness of the sole isgpmpensated, to gontrast the tear, of the waterproqf and or-per. le
membrane, by the sup;%%ﬁir%al%ye%r.dls K& %%v%n%gg% &%@%&&j §y %g%ﬁggglgr}é]%elep%ﬁ%é@ g solea free
for vapor permeajipoisingdiased, Whievest bydbtsi nhstededortheoptissade niadaterdmpshitattior

ce

constituted by the pre f the several layers that compose the supporting layer. A further
solution is des&%@& ?ﬁ%ésf)%’té??tr : %66\ 1818(FRalch Max. 30This patent discloses a sole provided

by means of a two-laygr W0 2031023500 RE THER201061 352 SUNSIHIB o SRECLSH SR RIaSTHE

upper layer, which is permeable to water vapor, and a lower layer, which covers less than 70% of the
upper layer andvaiter Femscrsi saspoei atatltivaah upwatdisegion wiglhaporsupnasibe Lotityohthe

sole is ensured, by the 5 ropasous structure of th&lupé)efr layer and by the open shape of the lower
to-cover at lea e n}a(ﬁrogortlop ereot. .
layer.  The microporous structire of the tipper layer IS hot waterproof and is made for example of

sintered plagtic materigf grcby,speansRflwonender ANWEKaR shdctHigtemate wittynibelimmatesial.
tOAlthough this solution proposes a large vapor permeation area of the sale, it does not allow to obtain

a sole that is efféeeNRNP|GatBASBASSASETENSY AHERINGAREORAFAATR IS KUG§EsteFh hd Q2
patent, i.e., by yeating ‘i!ﬁi% fﬂﬁ%fﬁqufﬁﬁ et @Iet%g pefi efa?%f‘sa%otﬁ@yeitiﬂi/éjc@pt%?bﬂ'ﬁé“ by
ayer folioe fm .

providing a further upper |: y a thin waterpr embrane. 15 It has in fact been observed

that the hydrophawicofpeatmoant of the sintered material does not make the upper layer sufficiently or

stably waterproof. This patent also contains the teaching of structuring the membrane by

15 reinforcing it with protective layers and tear-resistant layers, made for
example of nylon mesh intimately associated with the waterproof and vapor-
permeable membrane.

It is also known to reinforce the membrane with high-strength layers
made for example of Kevlar fabric.

20 Accordingly, the presence of the macrohole allows to define a large
surface of the membrane that is adapted for heat exchange and for the
exchange of water vapor with the outside of the shoe; simultaneously, the
loss of structural stiffness of the sole is compensated, to contrast the tear of
the waterproof and vapor-permeable membrane, by the supporting layer.

25 The advantage provided by having a large portion of sole free for
vapor permeation is reduced, however, by the obstacle to the passage of
water vapor that is constituted by the presence of the several layers that
compose the supporting layer.

A further solution is described in US patent 6,508,015 by Rauch Max.

30 This patent discloses a sole provided by means of a two-layer



" Besides, the association of a waterproof membrane to the upper layer has the same drawbacks
described ag £k jBg Solution that has a 20 membrane supported by a HJ@??EHY&W(S%SZ
g _

Moreover, a sole provided according to the teaching of this patent, by having the microporous upper
layer left extensively exposed by the lower supporting layer, tends to have a progressive degeneration
of the upper layer upon contact with water, which is absérbed by capillary action together with the dirt

that said water can convey.  The er layer, .once it is fully impregnated with dirt, is no |
vapor-permea n rot; e s e evident as’the porosity of the
S B e b ok P eBR Y Bl WO porBrt e S 08 SRt
material that canglitiesithe Upperridyeeincrbices BRRidelosthan D&inferttionpéd layer and
2011/023509PCT/EP2010/061352 7 . The aim of the present invention is to provide an insert for

soles that is wétl%%%‘é? éﬁcﬁ\}ﬁﬁ‘é’l’:bémé -and obviates the drawbacks noted above, allowing to

provide waternroof and {RRORELTAP SRS Al AN anabls of glesloale K aRcaANPR S

water vapor than curren nown sole st for an equal ty over time of the
waterproofiessimbacactasistictrucWithio thiscanpp en lahjectoitteyithe njmnishopeopbsecaloinsert for
soles that simplifies both its assembly and sealing process and its construction, making its structure
more flexible, e‘rrespect to currently known soles. 10Another object of the invention is to propose an

insert for soles that hagya greaieLBRIseRER I ERNGTRINAIgNbY Al SubsRNGeIMSRIsSRRE 19

currently known inserts for soles. Another object of the invention is to provide an insert for soles
that has a greaieadedietgrample srhatnferesy Heriéamafierialspe Oengarsnal BREWA B mserts.

fnat there 14 no e BT fance cheractenistce, ~ Another
object of the inventionAiithepydvite andbstdiopsniestbat 28rhes\apetusethieatdencytesabsditedirt,
‘> propose an HAE AR QETGRh AT TE AN PIEATAt 1S SHRRHA Dy BT ER G o
provide an insey}, fay spiesdhpkisARRanY 6 UshrpReEaN DeHBaRdaGHAted Wt [Hgtivelytiaw dests.
| microporous material of the upper layer so as to make it hydrophobic or by
providing a further upper layer formed by a thin waterproof membrane.

15 It has in fact been observed that the hydrophobic treatment of the
sintered material does not make the upper layer sufficiently or stably
waterproof.

Besides, the association of a waterproof membrane to the upper layer
has the same drawbacks described as regards the solution that has a

20 membrane supported by a protective layer.

Moreover, a sole provided according to the teaching of this patent, by
having the microporous upper layer left extensively exposed by the lower
supporting layer, tends to have a progressive degeneration of the upper layer
upon contact with water, which is absorbed by capillary action together with

25 the dirt that said water can convey.

The upper layer, once it is fully impregnated with dirt, is no longer
vapor-permeable and can rot.

This drawback becomes all the more evident as the porosity of the

material that constitutes the upper layer increases.

30 Disclosure of the invention



This aim, as well as these and other objects which will become better apparent hereinafter are

achieved bW iﬂ?ﬁ ; 59vapor-permeable and waterproof soles, characteri ' it has a stratified
and cohesive monoI?t % sheet-like structure, which comprises a plurality of ﬁfﬁg&é@t ()Igs%rs made

of a polymeric material that is impermeable to water in the WO 2011/023509PCDEP2010/061352
liquid state and permeable to water vapor, at least one functional portion of said insert for soles having

such a thickness as to_give it a penetration resjstance of more than approximately.10 N, assessed
according to the methaﬂ‘ﬁ@ﬁrﬁgﬁhﬁ BrepRat 50y ordieRe 140 %‘@?@6@4@?&%5‘?& SBIfS agg;c}ﬁption

of the drawings,»+EitBeF disdacitistise AR Ashaniagesriitiednyrnienwih BRsamrdiEdebaeparent

from the description of a preferred but not exclusive embodiment of the insert for soles according to
the invention, illboratie i \rap BidtoraRIpIP ek 16/ RPOE RRIEBAIFIAY R e it g ewprEreie

10Figure 1 is a cal i ewy 0 il J'nﬁgﬁf ' dbe
invention; F%ﬁ@g@ﬁ%ﬁg%ﬁ% %(?1 %&rl\éi%gnsg |It)§l d?\r%?éslsc{%%éal wewg{(l)?ftcgg?gﬁ Rs%%gig%éqof’s%ﬁes in
which an insertl éarss dlas aceopatih gl torabd ity entiortimesef {H& FigteepTaddreess dyaraid sestiof a step
for providing a sixth one ,o{\fi'gi structure of soles wit \s%n insert for soles according to the invention;

Figure 11 is a perspect{i 8 A lsPEORBIRRLIOE (RRARYSHIAR SelR MFPHATE G BFSatelOr

comprising an ispI h3elesiAHGRINRT Koie iﬁﬁerﬁ%rﬁgﬁfg%ﬁézééi’li?@”i"ﬁ%é@@o%d its

perspective view of a further embodiment of a structure of soles comprising an insert for soles

according to theamgsntiion, making its structure more flexible, with respect to currently
known soles.

10 Another object of the invention is to propose an insert for soles that
has a greater resistance to contamination by fatty substances with respect to
currently known inserts for soles.

Another object of the invention is to provide an insert for soles that
has a greater resistance to degradation by solvents with respect to currently

15  known sole inserts.

Another object of the invention is to provide an insert for soles that
has a high mechanical strength, so that there is no need for a further element
with perforation-resistance characteristics.

Another object of the invention is to provide an insert for soles that

20 has a reduced tendency to absorb dirt, so that it can be cleaned more easily
than currently known inserts.

Another object of the invention is to propose an insert for soles that is
structurally simpler.

Another object of the invention is to provide an insert for soles that is

25 easy to use and can be manufactured with relatively low costs. |

This aim, as well as these and other objects which will become better
apparent hereinafter are achieved by an insert for vapor-permeable and
waterproof soles, characterized in that it has a stratified and cohesive
monolithic sheet-like structure, which comprises a plurality of functional

30 layers made of a polymeric material that is impermeable to water in the



" It is noted that anything found to be already known during the patenting process is understood not to

be claimed g 1g:hR g subject of a 25 disclaimer. Ways of carrying out thq,@/&wg)ﬂ' /}{g}t&{efereﬂce

to the figures, the reference numeral 10 generally designates an insert for vapor-peimeable and
waterproof soles, a  particularity of which consists in that it has a stratified and cohesive 30
monolithic sheet-like structure, comprising a plurality of f@nctional layers 11 WO

2011/023509PCT/EP1110/061352 9 made of a polymeric material that is impermeable to water ip the

uid state and SR L S B AR TA AT 1o RATET A RO Ui H TR E Qe

characterisic ofgigtslure Hea! SaRenRensiapHinal inaesdsredueadaith msaeskinthaather
a

two, said dimension being its thickness, which in any case, according to what is commonly understood
50 as to distingtRSksERBIsEelf oM QT foitlaan wiePiBRaReatelinas Sbstapesied As6REABE offe Bhould

not understand,that ibis Shaes ERRTACIATIE, s/l gampriarises jaa.ahjify efdhgdngert to bend or

flex. 10According to the‘invention, the insert for soles 10 has such a thickness as to give it a

penetrationyesBiiefalesordpgitham fiphrodinaatdlyek0 N, assessed according to the method presented
in chapter 5.8.2 of the ISO 20344-2004 standard related to safety shaes. Said testing method consists

in obtaining a specimdiétigE AREAIRIISTE b ARfe AL YeHB8E nL BReCERYSId PYE nail
with a dametero 500,05 " 17 (HECHECMARS WS e el sbigpe,an propesioRS

The tip of the nail has a minimum hardness of 60 F The penetration speed of the nail is set

to 10 3 min/micbgdiiaept20fihe puaertafer sodespacnardingipléieiinvention, illustrated by
way of non-limiting example in the accompanying drawings, wherein:

10 Figure 1 is an enlarged-scale sectional view of a detail of an insert for
soles, according to the invention;

Figures 2 to 7 and 8 to 10 are longitudinal sectional views of seven
structures of soles in which an insert for soles according to the invention is
used;

15 | Figure 7a is a schematic view of a step for providing a sixth one of
said structure of soles with an insert for soles according to the invention;

Figure 11 is a perspective view of a third constructive variation of the
seventh structure of soles comprising an insert for soles according to the
invention;

20 Figure 12 is a partially sectional perspective view of a further
embodiment of a structure of soles comprising an insert for soles according
to the invention.

It is noted that anything found to be already known during the
patenting process is understood not to be claimed and to be the subject of a

25  disclaimer.

Ways of carrying out the invention

With reference to the figures, the reference numeral 10 generally
designates an insert for vapor-permeable and waterproof soles, a
particularity of which consists in that it has a stratified and cohesive

30 monolithic sheet-like structure, comprising a plurality of functional layers 11



The maximum measured force value, expressed in newtons N, produced by the penetration of the

material is kgePsEiEGh23500 The test is performed on four specimens and the lpweglpoh LhgRaYs recorded
values is assigned as the penetration resistance value of the tested 25 material. In a substantially

equivalent manner, a first constructive variation of the insert for soles according to the invention, not
shown in the accompanying figures, has a functional pofion which, according to the method presented

in chapter 5.8.2 of the 60928%%%_%%83‘5 ar}/dgrg, hg%’%ﬁgﬁ%@ﬁ nresist rﬁ% W@ﬁ?&@%&te

approximately%a . oreover, likewise,’a second

constructive va}@mgﬁ%l&sﬁm{m@plﬁ@mording to the invention, not shown in the accompanying
figures, has more than one of said functional portions.  Said functional portions are preferab

adapted to affect one BhentsrbSlvrns dileeS ok wsad doriadssracs: hsrilapomsbwsasiersiioriah
ation of I . - . ’ o
areater perspiaion ol 916 f edogh el iRediothy i PIEEIAR SRILRPYMETFTaErshthe

microporous expande uoroe ternative embodiments of the insert for
soles 10, ascorthertowioe 48ithvbntiemsiwhitienre st teskriissd, fuvtieh sniamplgasesicarsediags

selected alternatively among, polyurethane PU, polyethyleng.PE. pol rop&ﬂ% lyest d the
like.  Advant )},Stﬁéglﬁ%b%pigrg]&%e%ri%gpéz‘gf%r e§°a§‘ 55)%53%%%& g?wfii%ﬁplg %%?r?l)ga le to
water vapor ang niigtivaedgnglienshlosargibl. 15 With particular reference to Figure 1, such figure
illustrates by way of example a detail of an insert for soles 10, which comprises two functional layers

11 between which anH@Wﬁf?ﬂa@ﬂ@h@%ﬁhﬁﬁéfsé@dem@gﬁéﬁéﬁg@#ﬁtﬁb%tﬁ@éﬁﬁ@ﬁéﬁl&ﬁ@ms,
different embo .gé‘ff'&%ﬁ%ﬁ?g&fﬂﬁéglﬁﬁﬁ%ﬂjﬁgﬁ%@?@%@r(‘yr’T?é)?.hown in the 20

accompanying figures, can comprise more thran two functional layers 11 with auxiliary Iaygrs 12
inserted therebetween ccotrlpasticutiie $aicatidhiathtajessrt Toopukridriihasencde tficknessl that
is structured with fibers according to a woven or non-woverffabric coni uration. 25M?rf}9vf(5’ &Qe

auxiliary layers¥$2Qre2EBfvEnfe it 1REaL Of o ARdgtaage of more t afl approximate
assessed according to the method presented in chapter 5.8.2 of the ISO

20344-2004 standard related to safety shoes.
Said testing method consists in obtaining a specimen of the material to
15 be measured and in subjecting it to penetration by a nail with a diameter of
4.50 + 0.05 mm with a truncated tip and with the indicated shape and
proportions.
The tip of the nail has a minimum hardness of 60 HRC.
The penetration speed of the nail is set to 10 = 3 mm/min until the tip
20 has penetrated the specimen completely.
The maximum measured force value, expressed in newtons N,
produced by the penetration of the material is recorded.
The test is performed on four specimens and the lowest of the four
recorded values is assigned as the penetration resistance value of the tested
25 material.

In a substantially equivalent manner, a first constructive variation of
the insert for soles according to the invention, not shown in the
accompanying figures, has a functional portion which, according to the
method presented in chapter 5.8.2 of the ISO 20344-2004 standard, has a

30 penetration resistance of more than approximately 10 N.



- selected among - polyolefins, preferably polyethylene and polypropylene, -- nylon, - polyester, 30-
aramid fibegs Gk (H4#s6911/023509PCT/EP2010/061352 11 fluoropolymegs.r/rpMRAks padicularly, an
insert for soles 10 according to the invention can be provided, for example, by means of a production
process that consists of a step for extrusion in paste form, 5- a stratification step, an expansion step
and - a sintering step. A step for preparing for extrusfon precedes the step for extrusion in paste

f d ides for t IXi f.fine powder of PTFE with a liquid_10.lubri to f t
of PTEE thx can be OUFBABHCE: HAGEARRl® GHATEIBHEAHL I o & B LR oF Weki e

of wetting the

surface of the figeeRawdsr @iy & iedisasriievienexathiom infahexarpisianevapdigioeshas

extraction. Said lubricant is conveniently a substance selected among paraffin 15 naphtha, white
mineral oil, toldBAES khrmene etharic, BrocaieRRLP RIS, ketones, esters or mixtures of these

Sibslnces o R MBS0 oA B s T ol
5 portions of a sole that correspond or corresponds to the regions of greater
perspiration of the sole of the foot of the user.

Preferably, said polymeric material is microporous expanded
polytetrafluoroethylene, e-PTFE.

In alternative embodiments of the insert for soles 10, according to the

10 invention, which are not described further, said polymeric material is
selected alternatively among, polyurethane PU, polyethylene PE,
polypropylene PP, polyester and the like.

Advantageously, the insert for soles 10 comprises an auxiliary layer
12 which is permeable to water vapor and is between functional layers 11.

15 With particular reference to Figure 1, such figure illustrates by way of
example a detail of an insert for soles 10, which comprises two functional
layers 11 between which an auxiliary layer 12 is interposed.

Depending on the contingent requirements, different embodiments of
an insert for soles according to the invention, not shown in the

20 accompanying figures, can comprise more than two functional layers 11
with auxiliary layers 12 inserted therebetween.

In particular, said auxiliary layers 12 conveniently are made of
material that is structured with fibers according to a woven or non-woven
fabric configuration.

25 Moreover, the auxiliary layers 12 are conveniently made of a material
selected among

— polyolefins, preferably polyethylene and polypropylene,

—nylon,

— polyester,

30 — aramid fibers and



20During the extrusion step, the paste of PTFE and liquid lubricant is extruded to obtain a foil. ~ This
foil, during (g aration for expansion, is then wound into a roller a Id- ndered.
During cold cai% %&%{'g:%,i%he foil of extrudate undergoes a thickness 25 redu%%oﬁ, 0 &tgllnlngba thinner
foil that is elongated longitudinally and transversely and is adapted to constitute a functional layer 11.
The stratification step consists in superimposing, in close contact, a certain number of thin foils thus
obtained, still impregnated with liquid lubricant, in order to make them adhere to each other so as to
promote the 30 formatioH $PEOBRI¥IIEESwith nodes and fibrils through the interfaces WO

2011/023509PC TIEPARIORIFREHARE WAARDR 38D SInddo. Jous Al naHbel paligsiRRan _The

cohesion among the folls ca y means of a compression, for example by calendering,
of the stratificafienmfofvitiedpfas txahtpie astratsEusarbacphedivet sireproce Saiasteattrigtand
cohesive sheet thus obtained is.dried, for.example vaporation of the liquid lubricant from the
extrudate.  During tl’ﬁéﬂ%ﬁf tﬁ?ﬁugiéﬁ)i? iglo% a%ﬂﬁjssible to interpose between at least two
foils at least one intercalart gl mesti adaptgy to constitute the auxiliary layer 12. 10This evaporation is
provided by passing the sheet on a roller or cylinder that is kept at a temperature comprised between
200 C and 300 C. In this #RAANEHENGAP @Bfcant evaporates rapidly.  As an alternative, the

lubricant can be elimirlateggiﬁye@m@gggg‘, as known.

A step for preparing for extrusion precedes the step for extrusion in

paste form and provides for the mixing of fine powder of PTFE with a liquid
10 lubricant so as to form a paste of PTFE that can be extruded.

In general, said liquid lubricant is of a type capable of wetting the
surface of the fine powder of PTFE and can be removed from it for example
by evaporation or extraction.

Said lubricant is conveniently a substance selected among paraffin

15 naphtha, white mineral oil, toluene, xylene or other hydrocarbons, alcohols,
ketones, esters or mixtures of these substances.

In particular, said lubricant is selected conveniently among those
known commercially as ISOPAR™ by the Exxon Chemical Company and
SHELLSOL by Shell Chemicals.

20 During the extrusion step, the paste of PTFE and liquid lubricant is
extruded to obtain a foil.

This foil, during a step for preparation for expansion, is then wound
into a roller and then cold-calendered.

During cold calendering, the foil of extrudate undergoes a thickness

25 reduction, obtaining a thinner foil that is elongated longitudinally and
transversely and is adapted to constitute a functional layer 11.

The stratification step consists in superimposing, in close contact, a
certain number of thin foils thus obtained, still impregnated with liquid
lubricant, in order to make them adhere to each other so as to promote the

30 formation of a structure with nodes and fibrils through the interfaces



‘ 15Simultaneously or after the drying step, the expansion step is performed and consists in submitting

to traction thepsisaiifieskend cohesive PTFE sheet at least in a longitudinal digegli@nohhigigxgansion
increases further the porosity of the material, further increasing its strength and orienting its fibrils in

the direction of traction. 20 After longitudinal expansion, the stratified and cohesive sheet can be
expanded transversely as well, keeping it at a temperatufe comprised for example between 40 C and

100 C, in order}ﬁ&\%{%@}?rtmcg%s&&'? Po%gsﬁlfus ogﬁqrﬁ-@égfmr% Qéf’d’leqes for heating the stratified
e edbetween't

and cohesive sheet 0 a sintéring temperature comprised-] e crystalline melting 25 point and
the degradation tempgiagurecdidbiomaieiiohof wictfails noade be Theneford, ibyantientay, sdich

sintering temperature, for PTFE, is comprised between 327 C, which is the crystalline.melting point
and 400 C, wh%ﬁ@fﬁé%@&raﬁ%&ti%aﬁém Lﬁ;éienge“ﬂ&’e sh 8%%%@?&@%3%%%5 h said
sintering temperaiNe, 30 dSsiaitained dsclon exampig.epmprised between 10 seconds and 3 minutes,
WO 2011/023509PCT/EP2010/061352 13 so as to obtain sintering of the PTFE polymer.  This

sintering is3performedaydnetaat héthenmhssdys nferdhstttiivd abtacobdsivelsiesktion gxeneplthat is
heated to the sintering temperat each section. of the.stratified and cohesive sheet remaining in
contact with SSltF\r'e ?Xﬁ‘i)rolxcgﬁﬂg Q:ﬁ%ﬁr%%ﬁ(ﬁugr\lﬁ%ﬂgﬁ %%lsglé% %)\C/terrus%,fé“ltg heated roller, the stratified
and cohesive sheet igtengionedi graaifRse8Hastdls shriskageifsilitaterbhyite soteringpose

temperature. The sintering thus performed increases significantly the strength 10 propgrties of

the material b@@éﬂ@é@s A6 él%&fcigw 0 ‘fPhlé dedG@shl BRENEISHCaIARE AR GYIRPbterRined
by the calendegggangEpRNSIRR MK 12.

10 This evaporation is provided by passing the sheet on a roller or
cylinder that is kept at a temperature comprised between 200 °C and 300 °C.
In this manner, the liquid lubricant evaporates rapidly.
As an alternative, the lubricant can be eliminated by extraction, as
known.

15 Simultaneously or after the drying step, the expansion step is
performed and consists in submitting to traction the stratified and cohesive
PTFE sheet at least in a longitudinal direction.

This expansion increases further the porosity of the material, further
increasing its strength and orienting its fibrils in the direction of traction.

20 After longitudinal expansion, the stratified and cohesive sheet can be
expanded transversely as well, keeping it at a temperature comprised for
example between 40 °C and 100 °C, in order to further increase its porosity.

The sintering step provides for heating the stratified and cohesive
sheet to a sintering temperature comprised between the crystalline melting

25 point and the degradation temperature of the material of which it is made.

Therefore, in particular, said sintering temperature, for PTFE, is
comprised between 327 °C, which is the crystalline melting point and 400
°C, which is the degradation temperature.

The sintering time, i.e., the time for which said sintering temperature

30 is maintained, is for example comprised between 10 seconds and 3 minutes,



The diameter and the distance of the fibrils of the stratified and cohesive sheet of e-PTFE thus

obtained argygeigiminegd Py the dynamics of 15 the expansion step, while its pofQsity daRends on the

dimensions of the interstitial spaces between the fibrils formed in the expansion and sintering steps.
The insert for soles 10, according to the invention, is obtained by cutting the stratified and cohesive
sheet thus obtained. 20According to the invention, an insert for soles 10, as mentioned, conveniently

has a thickness that is comprised substantially between 0.5 mm and 5 mm and is preferably uniform.
In said first andSedb il LB SIEVRBbHS @gﬁ%ﬁﬁiﬁéﬁ]ﬁ%rtion or portions advantageously has

or have a thickness c is antial t ﬁng. 8 which, isipreferabiyied
uniform. Surprisin(;]?glﬁéwg%s%et%ﬁ%%ﬁggsgg %%lgﬁ&elﬁge%%?ész es 10 g%?:grgiqg to the invention an
effective resistanat tmbestamishtion by fatosidrsthates drehoahtionihan s nifcexpari¢atRTHE! e,
G [ly, in th fi hysical.activj h [ he. fi
porspiation, sUFEiLb SEANE b AUn B S H b RGO Jo R65E00Hes Repb IUSEA5s Bt s
patent 4,194,04% cGRi)lainesk itheveateFY itifas! penetrate gradually a thin film of expanded PTFE,
cover its internal surfaces and cause a loss of waterproofness thereof due substantially to the capillary
5 i

wicking of said substaN¢bélevithipaseastrasteresalth pesashrepiiers Tihe evsatistediBmicalcal¥sused
by perspiration gn. grdinary, walgrerpof andrﬁggpp{aoegmggq W&mged Pdkﬁﬁé@éﬁﬁﬁg gples

according to the invention Was?estedlgy ?ol owing the procedure In the cited US patent
4,194,041. sirttlerimgn tewgadriatoodected by wringing a wet cotton undershirt used to 10 perform an

intense physical effort. 25 ml of liquid sweat are poured into a container.that has an opening with a
diameter of 60 mm. L D& sSREERE nikiesiaPst IREMRL riRFISaRssS a%g&’élﬁ‘?é‘% %ea}ﬁl %%SH%

associateq §0 35 i, spabiheraneRg of 1SRRG Oy Te@Rs dzyof rubber gaskets.  The

container is turned upside down and left to hang in standard atmospheric conditions of 20 C and 65%
relative humidity until fike\eatchamel apieated comyfleisty fitmlg hst ssthypldetermined by the

calendering and expansion directions.

The diameter and the distance of the fibrils of the stratified and
cohesive sheet of e-PTFE thus obtained are determined by the dynamics of

15 the expansion step, while its porosity depends on the dimensions of the
interstitial spaces between the fibrils formed in the expansion and sintering
steps.

The insert for soles 10, according to the invention, is obtained by
cutting the stratified and cohesive sheet thus obtained.

20 According to the invention, an insert for soles 10, as mentioned,
conveniently has a thickness that is comprised substantially between 0.5 mm
and 5 mm and is preferably uniform.

In said first and second constructive variations, the functional portion
or portions advantageously has or have a thickness comprised substantially

25 between 0.5 mm and 5 mm which is preferably uniform.

Surprisingly, these thicknesses give the insert for soles 10 according
to the invention an effective resistance to contamination by fatty substances
and contaminants of expanded PTFE.

Generally, in the presence of intense physical activity and therefore in

30 the presence of intense perspiration, surface-active agents, as also described



~ After two days, needed for all the sweat to disappear from the 20 container, the sample surprisingly

shows no siggs.ef pent@nination.  Vice versa, when testing the same progegii, o acgasmple of
traditional e-PTFE membrane, the sample is dark and visibly contaminated. A second test of the

contamination resistance of samples of insert for soles according to the invention was performed by
depositing on said 25 samples and on samples of traditidhal e-PTFE membranes, for comparison, a

guantity of 1.0 ml il. tr?%j'i al pure.e-P1FE membrane showed im jat taination,
losing its Whitelgoﬁs)a%f%{:%er%' ’@r%ﬂsﬁggﬁflﬁﬁ%%@v&%sfaﬁiéﬁ%%ér&gﬁré?%gp g%s%ft%e f the oil.
30Vice versa, thesainplesfofipsarttel PGS acovrelingstirttanaleniidacad/and cause a loss of
2011/023509PCT/EP2010/061352 surprisingly djd not show changes in Li lor and ?éfter 72 houts no

passage of oil RAFFRIAeERESS thaiech B SorIBRaNRAN JRiR S HR HEnIBIC SRANAGEISSly is
impermeable tqyyaten, SICEHINASAL HFaua-PITARERSIASMAEN subjected 5 to a pressure of at

least 1 bar held for at least 30 seconds. ~ More particularly, waterproofness is assessed as
resistance 6f the samfileeto gffaetratib noofntenemaiter prassere, BgcqreingitatienE N 731dRadard.

A le of material is fixed t to cl ' ided with 10 an inlet f
oresstno,  TREACESHLT R it RAEIS2b o AR o AL O ind e Erof Aalhe that is

directed into thge¥dingriie thbydrosiaticrpreasuresafdl Bybés] [Dhid ngniitign it echindadead fidre2D
seconds. 15The sample is blocked between th% opening of the container and a retaining ring, both

being covered H&%@aﬁﬁ&%&éﬁ&éﬁ?@d@é%i& he rubber.  Pressurization is obtained by forcing into
the container water thaf, originales JIqM e Rk B PPl om oL COBRIFSSRAAhirt used to

10 perform an intense physical effort.
25 ml of liquid sweat are poured into a container that has an opening
with a diameter of 60 mm.
A sample of material of the insert for soles, according to the
invention, is associated so-as to seal the opening of the container, by means
15 of rubber gaskets. |
The container is turned upside down and left to hang in standard
atmospheric conditions of 20 °C and 65% relative humidity until the sweat
has evaporated completely through the sample.
After two days, needed for all the sweat to disappear from the
20 container, the sample surprisingly shows no signs of contamination.
Vice versa, when testing the same procedure on a sample of
traditional e-PTFE membrane, the sample is dark and visibly contaminated.
A second test of the contamination resistance of samples of insert for
soles according to the invention was performed by depositing on said
25 samples and on samples of traditional e-PTFE membranes, for comparison, a
quantity of 1.0 ml of oil.
The traditional pure e-PTFE membrane showed immediate
contamination, losing its white color and becoming transparent, allowing
substantial instantaneous passage of the oil.

30 Vice versa, the samples of insert for soles, according to the invention,



20The compressed air is adjusted by a valve with a pressure gauge on which the pressure reached is

shown. Th ?0?{/69§?§ﬁmple that is external to the container is observed. J@{%Mq%glvggfrossing

points, which consist of the foilllation, on said surface, of drops having a diameter between 1 mm and
1.5 mm, 25 indicates the waterproofness of the sample.  If it is necessary in order to avoid the
deformation of the sample, a grid is fixed thereon which has a square mesh with a side of no more

than 30 mm and is made of synthetic material and provided by means of filaments measuring 1 to 1.2
mm in diametePYSBARIHS t(i%é)‘i1 M&§h©%d§%@&&%&r@ﬁ%&‘ﬁ§&%ﬁ%‘rﬁ HirAE R§§S%g6 of
2011/023509P il /ERROLR(A64352 16 a bursting strength that is at least equal to 8 kgf/cm , determined
according to the method described in the ASTM D3786 standard. This test is aimed at giving

indications regarding tRremiesteatifat stodagthGhibecirdiarg, simihiatiny engioanfdas aB6 onaleritl due

to an 5 intensification of the pressure that acts on a limited area. _ In order: ]

strength accordmﬁ%lﬂ?@k B%%B %ﬁﬂ%é‘%ﬂaﬁ &%E‘E‘Feo E‘g Farest ro&%?tl%?ﬁ?r% %kfﬁt%ért&g r%(aiterial

is placed and bigckedeabave afdianbasom haadehl syntheliasiti®seobintshas been made to expand

by a fluid under pressure, up to the bursting point of the sample. 10 The bursting strength o tgﬁﬁ
ample

sample is given the vaylieref pertivtelerive DEARSDRARENHA preSSSRE TRGUARI TS HIARE O
burst and the C@M;}@@&@%ﬁ%@aﬂ‘aﬁd%@iev%gfrd&@gspg}%g@sr@iaeewmiggi%@%@mﬂ
ograms-for gf/lcm?2

measured in ki per square centimeter |. Thefest is condUcted on ten samples
and the averagstaidlaedl5 measurements is assumed as the value of the bursting strength of the

2 ciameter of 45 mm ShGAk RIS BN P TEOU AR bg Hore e R R Sh by 6be
pure glyceff, by MeRATSF Hrater under pressure. |
The container is filled with water, so as to submit the face of the
sample of material that is directed into the container to a hydrostatic pressure
of 1.0 bar.
This condition is maintained for 30 seconds.

15 The sample is blocked between the opening of the container and a
retaining ring, both being covered by sealing gaskets made of silicone
rubber.

Pressurization is obtained by forcing into the container water that
originates from a tank by means of a flow of compressed air.

20 The compressed air is adjusted by a valve with a pressure gauge on
which the pressure reached is shown.

The face of the sample that is external to the container is observed.
The absence of crossing points, which consist of the formation, on
said surface, of drops having a diameter between 1 mm and 1.5 mm,

25 indicates the waterproofness of the sample.

If it is necessary in order to avoid the deformation of the sample, a
grid is fixed thereon which has a square mesh with a side of no more than 30
mm and is made of synthetic material and provided by means of filaments
measuring 1 to 1.2 mm in diameter.

30 An insert for soles 10 according to the invention preferably further has



~ 20 piston, into the pressure chamber of the test apparatus. According to the invention, an insert for

soles convepisniv hassagpermeability to water vapor that is at least equal tp81nRgP¥esmeds siotermined
according to the method presented in chapter 6.6 of the ISO 20344-2004 standard. 25The 1ISO

20344-2004 standard, in chapter 6.6, "Deteimination of water vapour pei ineability”, related to safety
shoes, describes a test method that consists in fixing a $8mple of the material being tested so as to

close the opening of a bottle that contains a certain quantity of solig deiccant, i.e., silica gel,. WO
2011/023509%%%@&2@%07@‘@1@? thathg gbigass & f@dgtiaﬁ%hg é?@ﬂ?‘é%eé %%’ﬁﬂ%ed

atmosphere. ;e BotR isiHRGE BT SANG Pt 98isldasiesant and optimize its action of

drying the air contained in the bottle. 5The bottle is weighed before and after the test period in order to
detennine the mass cThisniity timtdiasepastegihingg it ataetalegal dixehéba absehmids) the

solid desiccant. Permeability to water vapor ressed in milligram squar. ntimeter per hour
[mg/cm2i strength o .f}b&ﬁ%ﬁ%mﬁh’g}g@%‘%ﬁ%ﬁﬁsﬁ%}%{% n%l%itjs(%sf:1 10'0f ﬁ%%%i@%a&ﬁae{smbeen
measured, of the@rgefifiiewpening sicha hothe endtofdhe thst tiswarea. The insert for soles 10
according to the invention further conveniently has a tear strength at |east e%%al to 10 N deteniéned

according to the metha prasenteceissess BNISIETA Stapaarh, 2cTasiBgdyihicuriRiddol A¢8he
average force Q@ﬁ%ﬁﬁ&o B r?f{%%%exﬁiﬁ&'taﬂrh?aﬁ%@&leo}slrﬁg%eg%ﬁ‘ﬂ%Q&?fﬁﬂé‘ﬂ%@@'&nd

dynamometer, W acts on sample at a constant crosshead speed of 100 min/min. Six
samples of thebiatkrid detngtestidrnmgubmitidd woftkpndsetibrabavinghichchaarkesgempdeallel to
the IongitudinaJ[éj g}e{%%%ra %I§§ %lﬁ]g%ﬁnu%%er pressure, up to the bursting point of the sample.
10 The bursting strength of the sample is given the value of the
difference between the total pressure required to make the sample burst and

the calibration pressure, needed in order to expand the diaphragm; it is

defined and measured in kilograms-force per square centimeter [kgf/ cmz}.
The test is conducted on ten samples and the average of the
15 measurements is assumed as the value of the bursting strength of the tested
material.

In particular, the hydraulic pressure applied to the synthetic rubber
diaphragm with a diameter of 48 mm and a thickness of 1.80 mm, is
obtained by forcing a fluid constituted by 96% pure glycerin, by means of a

20 piston, into the pressure chamber of the test apparatus.

According to the invention, an insert for soles conveniently has a

permeability to water vapor that is at least equal to 9 mg/cmz-h, determined
according to the method presented in chapter 6.6 of the ISO 20344-2004
standard.

25 The ISO 20344-2004 standard, in chapter 6.6, "Determination of
water vapour permeability", related to safety shoes, describes a test method
that consists in fixing a sample of the material being tested so as to close the
opening of a bottle that contains a certain quantity of solid desiccant, i.e.,

silica gel.



20 CAL, and defined as the direction of extrusion of the material or as the warp direction of the fabric,

and three i f%z%lé @rranged transversely, also known as PAL, at right gitudinal
direction. e sam&e, which has the characteristic trouser-like shape, ig?’aﬁr)gr%%gs?ﬁl&ég%lane

between the_clamps of the dynamometer so that the cut 25 is perpendicular to the direction of traction.
The samplg is subjected to traction until it tears.  The value of the traction force in relation to the
movement is recorded. and harfed, ar strength, expressed in newtons N, is caI% ated gs the

T
arithmetic 30 mean of 1 0POH ﬁhllﬁetﬁ}lmgg dend SPRSPAT BUSERAVER of thQ™ e

raction
forces recorded jpthe,Géle and PAL tests.  Advantageously, an insert for soles 10, according to the
invention, has, for thicknesses thereof comprised between | mm and 5 mm, an abrasion resistance

that corresponds to a Taxihatthenassadssoftaso ryasiétestiiibe selidatarigaathandantbignize
presented in the EN 12770 standar This value of resista llows to use an i tf les 10
s 008 o BRI etk R IEABBE Recierance, uncerstood as the |

as a tread or, ground: rasion resistance, understood as the

resistance o wear causgd By mechanigalaiontolieddad stidacthef eesameldoth accordanceowith
the 10 EN 12770 standard, for soles of shoes, is measured with an abrasion tester. 1?ir%,i;sam le of

material to be t@@f@%ﬂﬁ‘aﬂ@t@%@é’ﬂ%ﬁb}ﬁ&d@l% Aarpesire REpashemas fength
of 300 mm, wht%gﬁ@%%gﬁaé@%\ggqe%é@&@@sm%. which an abrasive cloth is fixed. The
4:20m

advancement of the sample Is m for each turn of the drum. 15The abrasive cloth, covered with
60-grit aluminum oxid@drascabikitgrage thieresaphot, mewpredssdiniformiyl hgseniatepowithohardrum.
This abrasive surface must cause a loss of mgss of a standard reference rubber comprised between
180 mg and 220emijnueteinbrasion pag/ om0k, is then calculated on the basis of the mass

10 of humidity that has been measured, of the area of the opening of the bottle
and of the test time.

The insert for soles 10 according to the invention further conveniently
has a tear strength at least equal to 10 N, determined according to the
method presented in the EN13571 standard.

15 Tear strength, understood as the average force needed to propagate a
cut in a sample, is measured by means of an adjustable dynamometer, which
acts on the sample at a constant crosshead speed of 100 mm/min.

Six samples of the material being tested are submitted to the test, three
having the cut arranged parallel to the longitudinal direction, also known as

20 CAL, and defined as the direction of extrusion of the material or as the warp
direction of the fabric, and three having the cut arranged transversely, also
known as PAL, at right angles to the longitudinal direction.

The sample, which has the characteristic trouser-like shape, is
arranged on a plane between the clamps of the dynamometer so that the cut

.25 is perpendicular to the direction of traction.

The sample is subjected to traction until it tears.

The value of the traction force in relation to the movement is recorded
and charted.

Tear strength, expressed in newtons N, is calculated as the arithmetic

30 mean of the two arithmetic means TSCAL and TSPAL respectively of the



20The sample is cylindrical, with a diameter of 16 mm and a minimum height of 6 mm. The test is

performed Qpdhiag saRpeles and the average of the measurements is assigped ipti§oaRasion
resistance value. For materials having a density of less than 0.9 grams per cubic , 25 centimeter

[g/cm3 ], the result of the abrasion test is expressed as relative loss of mass in milligrams [mg];
otherwise, for materials having a density of more than 0.98grams per cubic centimeter [g/cm3], the

result is expressed as lgss of volume,in.cubic millimeters, | ], using the value of the volume mass
(density) of the FASHPRITRLGRE T fs e daR M@’ch‘@gﬁé%gpc:T/EP2010/061352 19 In

particular, the samplesghtaingdderme an nseridersales dlacondingderiiainyentien indvng én,

density of 0.7 g/cm3, have shown an abrasion resistance, which corresponds to a toss of relative mass

of less than 250aagferteisiacatssdherapfenapasedirtweend Bpdoaning B cihals Jaioe.

VA, of poly U O a0 2ot DEsCDn S ol e pp a0 PR T
10 accordirfg tatwidiegtiontisuhjettestitptosctests i thesEibed Bibstarslapdisingly has the
characteristics summ%'ziesdvigﬁeeg%lll%vg%g aggglgliéws to use an insert for soles 10 as a tread
or, during use, in contact with the ground.
Abrasion resistance, understood as the resistance to wear caused by
mechanical action applied to a surface of a sample, in accordance with the
10 EN 12770 standard, for soles of shoes, is measured with an abrasion tester.
A sample of material to be tested is made to slide longitudinally on a
drum with a diameter of 150 mm and a length of 500 mm, which rotates at a
speed of 40 rpm and on which an abrasive cloth is fixed.
The advancement of the sample is 4.20 mm for each turn of the drum.
15 The abrasive cloth, covered with 60-grit aluminum oxide, has an
average thickness of 1 mm and is uniformly associated with the drum.
This abrasive surface must cause a loss of mass of a standard
reference rubber comprised between 180 mg and 220 mg, on an abrasion
path of 40 m.
20 The sample is cylindrical, with a diameter of 16 mm and a minimum
height of 6 mm.
The test is performed on three samples and the average of the
measurements is assigned to the abrasion resistance value.

For materials having a density of less than 0.9 grams per cubic

: 3 : : .
25 centimeter [g/em ], the result of the abrasion test is expressed as relative

loss of mass in milligrams [mg]; otherwise, for materials having a density of
: : 3 :
more than 0.9 grams per cubic centimeter [g/cm ], the result is expressed as

: C 3 :
loss of volume in cubic millimeters [mm ], using the value of the volume

mass (density) of the material as well for the calculation.
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Contaminatj ' trength [kgf/cm2] Tear strength [IVV] Abrasion resis ' m 3721.7
NO 13.5 10%8ﬂ?§f§ﬂ9%0§ PORINEL 050
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In particular, the samples obtained from an insert for soles 10

according to the invention, having a density of 0.7 g/cm?), have shown an

abrasion resistance, which corresponds to a loss of relative mass of less than

250 mg, assessed along an abrasive path of 20 m and by doubling the found
5 value.

This abrasion resistance is comparable to that of an expanded
material, such as ethyl vinyl acetate, EVA, or polyurethane, PU, commonly
used in the provision of soles for shoes.

An insert for soles 10 according to the invention, subjected to the tests

10 described above, surprisingly has the characteristics summarized in the

following Table 1.

TABLE 1
Thickness | Penetration | Permeability | Contamination | Bursting Tear Abrasion
resistance | to water vapor strength | strength [N] | resistance
[N] [mg/em2-h] [kgf/em?] {mg]
0.6 mm 37 21.7 NO 13.5 10.0 n/a
1.0 mm 40 18.7 NO 19.1 57.5 230
1.6 mm 61 12.4 NO 24.1 63.1 210
2.0 mm 29 12.5 NO 13.6 40.9 202
2.8 mm 55 9.3 NO 20.7 110.5 240

15
The use of an insert for soles 10 according to the invention is as
follows.
With particular reference to Figure 2, an insert for soles 10, according
to the invention, is used in a first waterproof and vapor-permeable sole

20 structure 100 for shoes.
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Said first sole structure 100 comprises a sole body 110, which has a
lower portion 111, provided with a tread 112, and an upper portion 113 that
accommodates an insert for soles 10 according to the invention.

Advantageously, the sole body 110 is made of polymeric material,

5 preferably ethyl vinyl acetate, EVA, vulcanized rubber, polyurethane, PU,
thermoplastic material, as thermoplastic polyurethane, TPU, or
thermoplastic rubber, TR.

A plurality of openings 114 pass through the body of the sole 110
from its lower portion 111 to its upper portion 113, where their upper ends

10 115 are covered by the insert for soles 10.

A seal 116 is provided at the peripheral region 10a of the insert for
soles 10 for its waterproof connection to the upper portion 113 of the sole
body 110.

The seal 116 can be provided for example by gluing with pressing of

15 the body of the sole 110 against the insert for soles 10, or by adhesion by
way of a method known as high-frequency electrofusion adhesion or by
injection-molding of the body of the sole 110 on the insert for soles 10.

Said seal 116 prevents the infiltration of water in the liquid state
between the insert for soles 10 and the body of the sole 110.

20 Alternative embodiments of the first sole structure 100, not described
further and not shown in the drawings, have one or two of said openings,
which are large with respect to the body of the sole and are covered by the
insert for soles according to the invention, sealed perimetrically to the body
of the sole, as described.

25 With particular reference to Figure 3, it describes a second sole
structure 200, which is co-molded onto an insert for soles 10 according to
the invention.

Said second sole structure 200 comprises a sole body 210, preferably
made of polymeric material, which has a lower portion 211 provided with a

30 tread 212, and an upper portion 213 that accommodates the insert for soles
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sole 210.

Said seal 216 comprises a perimetric frame 217 that is substantially C-

shaped, in a single body with the sole body 210, and wraps around the
10 peripheral region 10a of the insert for soles 10, to which it adheres in a
waterproof manner.

In particular, the peripheral region 10a has three faces in contact with
the perimetric frame 217.

It should be noted that is sufficient for even just one of said faces to be

15 connected in a waterproof manner to the perimetric frame 217.

The provision of the second structure 200 comprises a step in which
the polymeric material adapted to form the sole body 210 is injected or
poured in the fluid state into a mold in which the insert for soles 10 is
arranged, adhering thereto and forming the perimetric frame 217.

20 A third sole structure 300, illustrated by way of non-limiting example
in Figure 4, is a constructive variation of the first sole 100, where the seal
116 is replaced with a seal 316 that comprises a sealing element 317, which
is advantageously shaped like a perimetric annular band.

The sealing element 317, in alternative embodiments, not shown in

25  the accompanying figures, is shaped so as to cover completely the insert for
soles 10 and is perforated at the portion assigned to vapor permeation.

The sealing element 317 is made of waterproof polymeric material,
preferably ethyl vinyl acetate, EVA, polyurethane, PU, polyvinyl chloride,
PVC, or rubber.

30 The sealing element 317 covers, connecting thereto in a waterproof
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the body of ¥pg s@lechishe20Alternative embodiments of the first sole structupe-10Q, PRk sgsssibed
further and not shown in the drawings, have one or two of said openings, which are large with respect

to the body of the sole and are covered by the insert for soles according to the invention, sealed
perimetrically to the body of the sole, as described. 25W#h particular reference to Figure 3, it

describes a second sole structure 200, which js co-malded onto an,insert for,sele ing .o the
invention. Said'S6¢8Ha ’s%feyg?racﬁlj%r% %ggrrln{ S5 E 80 e%a@%%/g;‘iﬁ p%relfgr?;é% fnéz%g%%gf‘%éo r%gric
material, whichthasiadevyefopostides210 pravidddanitras8 Bizdachal 4s asichpadippen pemem 218 that
accommodates the insert for soles WO 011/023509%§£IEP,2010/061352 21.1Q. gﬁ)lurality of
Yg%%e% foriPPsT

openings 214 JRSEGHoAHHE IHBIISE, B AGCHMIBASALS AbraBA 281RE0

where their uppgsepds PL$ are covered by the insert for soles 10. 5A seal 216 is provided
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region 10a hasibisefadesiuceritdctwiitvthé peraniewefrpmeidhr411 that is provided with a
tread 412 and an upper portion 413.

A plurality of openings 414 pass through the sole body 410 from its

10 lower portion 411 to its upper portion 413, and upper ends 415 of the
openings 414 lead out from the upper portion 413.

The upper portion 413 is shaped so as to accommodate a composite
insert 416, which comprises the insert for soles 10 according to the
invention.

15 The composite insert 416 further comprises a perimetric functional
rim 417 made of polymeric material, which is preassembled to the insert for
soles 10 in a waterproof manner, for example by overmolding, gluing with
hydrolysis-resistant adhesives, or by association by high-frequency
electrofusion.

20 Conveniently, said perimetric functional rim 417 surmounts the
peripheral region 10a of the insert for soles 10.

The perimetric functional rim 417 allows to protect the stratified
structure of the insert for soles 10 in the region of the waterproof seal, in
particular, in the presence of auxiliary layers 12 between functional layers

25 11, contrasting its delamination.

Preferably, the composite insert 416 further comprises a filler 418,
which is superimposed on the insert for soles 10 and is surrounded by the
perimetric functional rim 417 so as to compensate for the step formed by its

portion that surmounts the peripheral region of the insert for soles 10.

30 The filler 418 is preferably made of felt or perforated polymeric
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417 made of polymeric material, which is preassembled to the insert for soles 10 in a waterproof
manner, for exd®Ple by overmolding, gluing with hydrolysis-resistant adhesives, or by association by

e e BRSSPI s SH TP WHRIBR i
sealed at least perimetrically to the body of the sole 410.
The composite insert 516 comprises an insert for soles 10 according to
15 the invention, whose peripheral region 10a is associated in a waterproof
manner with a C-shaped welt 517, conveniently made of polymeric material,
which wraps around it.

The welt 517 is preferably molded onto the insert for soles 10,
provided by microinjection thereon or by high-frequency electrofusion of a

20 film of polymeric material selected, for example, between thermoplastic
polyurethane, TPU, and polyvinyl chloride, PVC.

The welt 517 allows to contrast the risk of delamination of the
stratified structure of the insert for soles 10, in the region of the waterproof
seal, in particular in the presence of auxiliary layers 12 between functional |

25 layers 11.

With particular reference to Figure 7, a sixth sole structure 600
comprises a sole body 610, which is composed of a lower component 611,
provided with a tread 612, and an upper component 613.

Advantageously, the upper component 613 is made of polymeric

30 material, preferably ethyl vinyl acetate, EVA, or polyurethane, PU.
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comprises a filler 418, which is superimposed on the insert for soles 10 and is surrounded by the
perimetric functional rim 417 so as to compensate for thé“step formed by its portion that surmounts the
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affects the cen }Eé/i%?l Bithe insert for 5 soles, also performing the function of said filler.  The

composite insert 416 ipizeaieckimrBimesily ableagierimseiisalbpio diedipricBioition 4dd oidhe sole

body 410, conveniently by adhesive bonding. ~ Figure 6 illustrates, by way of non-limiting example, a
fifth sole stfuctbedso®whichepnisrss phsrrieaien alifos Ve sedrhaseavothe "&eHith

sole structure %%ggé?)%@gggg %%gﬁ%%ﬁ%%%?ré%%Mé% ig1sealed at least perimetrically to the body

of the sole 410. mprises an Insert for soles 10 according to 15 the
invention, whose perighathl rgibn k0dds assatiated 508 waterprbef rpaomitadithbey Cshaped welt
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polyurethane, TPU, and polyvinyl chloride, PVC, 17 allows to contrast the risk of
delaminatidh oftntshadmaRenenEhef temABERS GOSBRAENL IR teHeBich of the waterproof seal, in

particular in the presenge (gp%ueﬁjl?gyﬁg%g’n%%% t\{geceonnfxtfjgr(l:}ie%%ﬁ/ zs%ﬁ@é%{sayan annular rim of
the vapor-permeable area indicated by the presence of the openings 614 and
surrounds a vapor-permeable or perforated filler 616, which is arranged
above the insert for soles 10.

15 It should be noted that both the fourth sole 400 and the sixth sole 600
allow to provide openings, respectively 414 and 614, which are shallow even
in the presence of sole of considerable thickness.

The insert for soles 10 in fact is arranged inside the sole structure 400
or 600, surmounted by the filler which, during use, is interposed between

20 said insert and the foot of the user.

In an alternative constructive solution, ’not shown ‘in the
accompanying figures, the upper component 613 covers completely the
insert for soles 10, providing a central vapor-permeable region that is for
example diffusely perforated, porous or net-like.

25 In these embodiments, the upper component 613 is provided by direct
injection on the upper.

By way of non-limiting example, Figure 7a illustrates schematically a
final step of the process for the injection-molding of the upper component
613 onto an upper 620 that is fitted on a last 621 and is sewn to the assembly

30 insole 622, as is per se known.
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Advantageously, the upper component 613 is made of polymeric 30 material, preferably ethyl vinyl
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diffusely perforated, porous or net- ese embodiments, the upper component 613 is provided
by direct injectiembadtimgppér leasByiwapafpbertiitiegienarile, Sigae K ilctraherskhamatically
a final step of the rocessffor the injection-molding of the upper component 613 onto an upper 620 that
is fitted on a Ia&%%{pgﬁ(? SR the assembly 30 insole 622, as is per se known.

Said seal is obtained advantageously by co-molding of the body of the
sole 710 with the insert for soles 10. |

As an alternative to co-molding, in different constructive solutions the

15 sole body 710 is glued to the peripheral region of the insert for soles 10.

Tread studs 71'1 made of polymeric material are adapted for resting on
the ground and are associated with the insert for soles 10.

Figure 8 illustrates by way of example a first variation of the seventh
sole 700 in which the tread studs 711 are connected to the insert for soles 10,

20 for example by adhesive bonding or overmolding and are separate from the
sole body 710.

Figure 9 illustrates by way of example a second variation of the
seventh sole structure 700 provided with the tread studs 711, which are
separate from the sole body 710 and are provided with hook-shaped pins

25 712, which are inserted so as to plug hermetically corresponding
accommodation holes 713 provided through the insert for soles 10.

In alternative embodiments of the second variation of the seventh sole
structure 700 not shown in the accompanying figures, the tread studs are
advantageously mutually interconnected by an inner grid arranged above the

30 insert for soles 10.
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interconnected by an ﬁr?e?%r?d ar ‘above inser
10 that are adapted to allow the passage of water vapor, and

— an insert for soles 10, according to the invention, which covers them
in a downward region.
A lower face 13 of the insert for soles 10 forms at least part of the
tread of the sole 800.
15 Moreover, the insert for soles 10 is sealed to the sole body 810 so as
to prevent the infiltration of water in the liquid state between them.

" In practice it has been found that the invention achieves the intended
aim and objects, providing a waterproof and vapor-permeable insert for soles
that allows to provide vapor-permeable and waterproof soles that can

20 dissipate larger quantities of water vapor than currently known vapor-
permeable soles, thanks to the absence of supporting or reinforcement or
protection layers, which limit the vapor permeability of the sole.

Moreover, an insert for soles, according to the invention, has been
found to have a higher resistance to contamination by fatty substances than

25 currently known inserts for soles, further having, with respect to said
currently known inserts for soles, a higher resistance to degradation by
solvents.

Moreover, an insert for soles according to the invention is structurally
simpler than currently known inserts for soles.

30 An insert for soles according to the invention further has such a
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variation of the seventh sole structure 700, whose tread studs 711 are connec sole 5 body
710 by way of transverse ribs 714, which conveniently form a grid on the insert for soles 10. With
particular reference to Figure 12, said figure illustrates bgway of non-limiting example an eighth sole
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10 equal extension, since in this part of the surface it is affected by glues and
adhesives to the reinforcement and protection layers which hinder vapor
permeation where they are present.
The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the
15 appended claims; all the details may further be replaced with other
technically equivalent elements.
In practice, the materials used, so long as they are compatible with the
specific use, as well as the contingent shapes and dimensions, may be any

according to requirements and to the state of the art.
20 The disclosures in European Patent Application No. 09425334.1 from
which this application claims priority are incorporated herein by reference.
Where technical features and methods mentioned in any claim are
followed by reference signs, those reference signs have been included for the
sole purpoée of increasing the intelligibility of the claims and accordingly
25 such reference signs do not have any limiting effect on the interpretation of

each element identified by way of example by such reference signs.
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and other porous materials that tend to absorb liquids 5 and moisture, an insert for soles according to
the invention does not ABLEA 4hd does not allow stagnation of liquid or wickiff§ BERAI&PTAE the sole.
By not requiring the reinforcement and protection of re?rgorcement and protection layers, an insert for
soles according to the invention has a larger vapor-germeable surface than an insert of the currently
known type of 10 equaI extension, since in this par surface it is affected by glues and adhesives

to the reinforcement and’ protectiol PSR Hihaseraps BlmieatisHivRe s THey ke prexidind
The invention tndsconteiwsshigitissaptibie ofitmnerausmodifisationsiand:yatatiomsnalli@fewhich are
within the scopg,gf the nded claims; all the details may further be replaced with other
technically equivalent g?g%m%gc TR %rr}a}lélttiése,1 éjrrrrﬁ%%ekﬁatt s%%tgrd frééhﬁﬁﬁ%ug}ssfﬁ%yaﬁﬁgep%ﬂ%%ﬁBPe '
with the specifitaifse2pafeltas arrefeeritimgertrErapbsid itk dinierssiensavinaysisd arhickcesrgingdoe

requirements ang ferba.siate.aliheat 20aisciasures ey %Rea%é‘%ﬁé@&%%é@?'ic%i%‘e [}ln%’ch%h |
ere

09425334.1 from which this application claims priority are incorporated herein by reference.

technical featUPESAI Ih&MABES Tientiche SR 2Rl srsdaifowed by reference signs, those
reference signs have beernisstudeddier taesale RUERgsa ofincreasingthadntaligilineof theslaims

and accordingly.25 such reference ségﬁps do not have any limiting effect on the intefpretation of each

element identifiad WA SR RSN St rerererdrarcssighs. MC SUP WO

2011/023509PCT/ER204{REEAIGP soles according to claim 1, characterized in that said polymeric material is
selected among polyurethane, polyethylene, polypropylene and polyester.

4. The insert for soles according to claim 1, characterized in that it comprises at least one
auxiliary layer (12), which is permeable to water vapor and is interposed between at least two of
said fulnctionaI layers (11).

5. The insert for soles according to claim 4, characterized in that said‘ at least one auxiliary
layer (12) is made of a material that is stmctured in fibers according to a woven or non-woven
fabric configuration.

6. The insert for soles according to claim 4, characterized in that said at least one auxiliary
layer (12) is made of a material selected among polyolefins, nylon, polyester, aramid fibers and
fluoropolymers.

7. The insert for soles according to claim 6, characterized in that said polyolefins are
selected between polyethylene and polypropylene.

8. The insert for soles according to claim 1, characterized in that it has a thickness, at least at
said functional portion, substantially comprised between 0.5 mm and 5 mm.

9. The insert for soles according to claim 1, characterized in that it is impermeable to water
by having, according to the EN1734 standard, mo through passage points when subjected to a
pressure of at least 1 bar held for at least 30 seconds.

10. The insert for soles according to claim 1, characterized in that it has a bursting strength
that is at least equal to 8 kgf/cmz, determined according to the ASTM D3786 standard.

11. The insert for soles according to claim 1, characterized in that it has a permeability to

. 2 . .
water vapor that is at least equal to 9 mg/em”™h, determined according to the method presented in

AMENDED SHEET (ARTICLE 19)



28 CLAM 1. An insert for vapor-permeable and waterproof soles, characterized in that it has a
stratified and cohesive monolithic sheet-like structure, which comprises a plurality 08 furctional layers
(11) made of a polymeric material that is impermeable to water in the liquid state and permeable to \
water vapor, at least one functional portion of said insert for soles having such a thickness as to give it
a penetration resistanyg igi2p30re than approximately 10 N, assessed accord®igrtBPgaediseihbd

presented in %é%eé b%%g{§3%§§%_39&4§£90§ stahdard. 2. The insert for soles according to
claim 1, characterized in that said polymeric material is microporous expanded polytetrafluoroethylene,

e-PITE . 3. ThelihsBrt fosssofessaksardingjhig wlaind, (Chaactefizaddnhthad ieaid palymeds oraterial is
selected amapanQuEARS RalvsIibens: bolvpranylens and pobrester, .., &, The insert for soles

according to claim 1, characterized in that it comprises at least one auxiliary Tayer (12), which is
permeable to waterl Jajpbe amdrisfonteriposechbigtyeenlatddashinotafsadichfunctional layefscihises 5.

The insert for,splesAgaadlpede.claiind, diaragierizeq n hat ool aL Igast one auliary javer (12) i
made of a material that is structured in fibers acco?élllng 0 & WOVen OF Non-woven fabric contiguration.
6. The insert 96lcsblbanacEondintgttonekedrerortingde theizethin thatootid inthe &34 Grd0atndiliany layer (12) is
made of a material selegied:amang ARy Qleing, ion.Reyesis aramid flaers: ppd flugropolymers.
7. The insert for soles according to claim 6, characterized in that said poﬁlo efms are selected between
polyethylene%@rﬁd%}%‘ﬁ%ene 8. The insert for soles according to claim 1, characterized in that it

has a thickness, at jeagt ghaaieh nGHN3LRARNEHOSPRHALY COMBrsss BsIwesn Q6 am apd S

mm. 9. The insert for soles according to claim 1, characterized in that it isimpermeable to water
by having, actOrdfgRIEHE BNy P&t aryAded-ib friouBnFrhssion poies Wrbrstpjisied to Hat
pressure of ataleastcloay held, foratensi8086caN6iShas ar £astThie Bsaifarsalesiasearging.ip.claim
1, characterized in that it has a bursting strength that is at least equal to 8 kgf/cm2, determined
according to e XS T &8 StshdA dr.nannefi.af‘i’?érﬁﬁérﬁef’(? cs‘8|§“§t5rc‘(?ot|bd’%ﬁuf8 Py 0 insert
characterizedan thias it Hastimpbemealiliifi¢d 2nd/atereviapandhalitisatheastieosatdomd, megigirisihg a

determined ageoRding: R 4D MERG RieEAIRDIL AMENRED BHE BT (R IGHEA, MG Fe
liquid state and permeable to water vapor, at least one functional portion of said insert for soles
having such a thickness as to give it a penetration resistance of more than approximately 10 N,

evaluated according to the method presented in chapter 5.8.2 of the ISO 20344-2004 standard.

16. The sole structure (100, 200, 300, 400, 500) according to claim 15, characterized in that
said sole body (110, 210, 410) comprises a lower portion (111, 211, 411, 611) provided with said
tread (112, 212, 412, 612) and an upper portion (113, 213, 413) which accommodates said insert for
soles (10) that is sealed to it in a manner that is impermeable to water in the liquid state at its
peripheral region (10a).

17. The sole structure (100, 200, 300) according to claim 15, characterized in that it has a
waterproof seal (116, 216, 316) of the peripheral region (10a) of said insert for soles (10) to said
sole body (110, 210, 410).

18. The sole structure (100) according to claim 17, characterized in that said seal (116)
comprises the gluing with pressing of said peripheral region (10a) to said upper portion (113).

19. The sole structure (200) according to claim 17, characterized in that said seal (216)
comprises a perimetric frame (217), which is in a single body with said sole body (210), is C-
shaped and surrounds said peripheral region (10a), adhering thereto impermeably at least at a
contact face thereof. '

20. The sole structure (300) according to claim 17, characterized in that said seal (316) is

AMENDED SHEET (ARTICLE 19)



WO 20111023509PCT/EP2010/061352 chapter 6.6 of the ISO 20344-2004 standard. 29 12. The
insert for soles according to claim 1, characterized in that it has a tear strength ofldf@lalst 10 N,
determined according to the method described in the EN 13571 standard. 13. The insert for soles
according to claim 1, characterized in that it has, for thicknesses thereof comprised between 1 mm and
5 mm, an abrasionWésistafigBthat corresponds to a @SS loss of less than 230Tg2det@niined
according to tpgmﬁwgprgggﬁ%}tgge%&g%@%;&@l Jﬁ%rtlgg‘;%s conicdidNe insert for soles aﬁordlng to

claim 1, characterized in that it has a substantially uniform t |cfknesesc.ﬁng SR Wa erproof andst
vapor-permedia§Biersiinetin 40032803 B0 euBe 500 0660¢ 1081800 )doniplising afselé bady
provided, in agdeysavArg region, with a tread, characterized in that said sole body (110, 210, 410, 610,
710, 810) has at least one opening that is adapted for vapor peuneation and is covered, in a manner
that is impermeable%b WAEP SRS HEIHP 8t By ariins értdeins dfe sha®)ithiathias sy atfiedsand
cohesive monolithiishineirike straivreacampEsinga-nuality of fuactiongliauess (idiimade.of a
polymeric material that is impermeable to water in the liquid state and permeable to water vapor, at
least one functBHAFPLBIPISE S insert for soles having such a thickness as to give it a penetration
resistance of moge-thaniarmreximately 40Ns evaliptedaccarding tothe meibod presented in chapter
5.6.2 of the 150 Do3At 2004 starard, T S5 T sc%e structure (180, 200,p 300, 400, 500) gég%rding
to claim 15, cﬁlgl)acterized in that said sole body (110, 210, 410) comprises a lower portion (111, 211,
411, 611) proyigiestmitbusaidieeati(dA2u 2125 4 2uSlRh A0 RN JARSL-RHIAN (143 SARddidlwdich
accommodateslsago nsert for soles (10) that is sealed to it in a manner that is impermeable to water in
the liquid stat& at its é)’eripheral region (10a). 17. The sole structure (100, 200, 300) according to

claim 15, characterizedrire thait ikthasuee wessy preef8sakd 162 16, 316).0h-ha Retipheral region,0a) of
said insert for soles glo) to said sole odg (110, 210, 4%&% a 18. The sole structure (100) according
™

to claim 17, charRtarizea TR that 84id d PRt ey Y e Gramhe W Adras SrRs ot fdpheral
region (10a) t@idaitserp per bt biBhg a petPphdfaksglenstrogture: (RAR)peserding tenchaimidder
characterized i dhatsaid, seal; 1] 3 perimetric.frame (217), which is in a single body with
said sole body (210)E, is5C-sh%éﬁ%ﬁ%%%gpoﬁr%zsgﬁsd%%er?pi{érrn eregfalaol &6&5$%°§%E?.r¥g thereto
impermeably at leag? ate colststot face(#i6re60) 26ciFtiessolel strutiurt4300)addarding: toslgiResly

characterizeqﬂnﬂtf{@} fﬁ%@é%t%)s'ﬁtﬂ#@@&@aﬁg 1gr;r o(tfsgigllcn: Le'?t %’(? )so%gﬁ(lg%_%gylb%% a va

2011/02350930PCT/EP20 | 0/061352 provided by means of a seaﬁng elemen COVers,
connecting irRFERFABER HEreto, at least adjacent perimetric edges (318, 319) respectively of said

insert for soles (10)angefSAIdHRREL PATIARLIIRL 1o ciatt1ENGSQSAYHFNIE (400,.200) according to
claim 15, characterized in that it comprisgjs a%oérkn%ggosoit(é ?nsert’ (41%)Ct%ateislgca (gl <'?1(thin(-:tparlls'f3 Fasdle

perimetrically’f8%4/d% o KPead bk an dresmibasasrandnsed forsdieseko) | Q. parheistne ffetbnal
rim (417, 51pthatishpreasgenhbeg imper meablyil said inserhiabisaeseld Nead studs (711) made of
polymeric material, adapted for resting on the ground, being associated with the insert for soles
(10). _
25. The sole structure (700) according to claim 24, characterized in that said tread studs

(711) are separate from said sole body (710), being jointly connected to said insert for sole (10).

26. The sole structure (700) according to claim 24, characterized in that said tread studs
(711) are provided with through pins (712), which are inserted hermetically in corresponding

accommodation holes (713) provided through said insert for soles (10).

27. The sole structure (700) according to claim 24, characterized in that said tread studs

(711) are connected to said sole body (710) by way of transverse ribs (714) that form a grid under

said insert for soles (10).

-

28. The sole structure (800) according to claim 15, characterized in that it comprises a sole

body (810) that is provided, in an upper portion (811) thereof, of said at least one opening (812)
AMENDED SHEET (ARTICLE 19)



said perimetric functional rim (417, 517) surmounting the peripheral region (I Oa) of said insert for
soles (10). 22. The sole structure (600) according to claim 15, characterize i thht’said sole body
comprises a lower portion (611) that is provided with said tread (612) and an upper portion (613), said
insert for soles (10) having a peripheral region (10a) that is comprised between said lower portion
(611) and said upperPEPEBN°(613) so as to seal it impermeably to said sold bE820190F83 The sole
structure (400, 600) according to claim 15, charactérized in that it comprises a filler (418, 616) that
covers at least a central region of said insert for soles (10) and has a vapor-permeable structure.

24. The sole structure (700) according to claim 15, characterized in that it comprises a sole body (710)
that is shaped like a frame that surrounds said insert for soles (10), embedding at least the peripheral
region (10a) thereof and sealing itself impermeably thereto, tread studs (711) made of polymeric
material, adapted for resting on the ground, being associated with the insert for soles (10). 25. The

sole structu E:%&ZIQQ)IP&89&%&&%%&%@[}%%@&%&%@%%9 dﬂPoSf‘SlE &ﬁi@ht%‘? leg)'f‘zlgesf@%})aﬂ%%s§§%?rate

from said sole body (710), being jointly’connected to said insert for sole 26. The s

structure (706 2EcERAnES BrsimiPusderar HOtbRFE IRkt Saidl thsabPdrudd (739 pale prRyoIdEEWith
through pinsAildkowbicharren nseritpsh Rermelicallyirgorresponding accommodation holes (713)
provided through said insert for soles (10). 27. The sole structure (700) according to claim 24,
characterized in that said tread studs (711) are connected to said sole body (710) by way of transverse
ribs (714) that form a grid under said insert for soles (10). 28. The sole structure (800) according to
claim 15, characterized in that it comprises a sole body (810) that is provided, in an upper portion
(811) thereof, of said at least one opening (812) AMENDED SHEET (ARTICLE 19) CSLLP WO
2011/023509PCT/EP2010/061352 31 covered in a downward region by said insert for soles (10), of
which a lower face fours at least part of said tread, said insert for soles (10) being sealed to said sole
body (810) so as to prevent the infiltration of water in the liquid state between them. AMENDED
SHEET (ARTICLE 19) ‘

AMENDED SHEET (ARTICLE 19)



