Novel Method The present invention relates to a nethod
for treating itenms which, in use, are subjected to

WO b@ios309t 0 reduce their susceptibility to waP@r/GB2008/003640

10

15

20

25

30

35

penetration over tinme during use and to itens which

have been so treated. Plasnma deposition techni ques

have been quite widely used fot the deposition of
polymeric coatings onto a range of surfaces, and in
particular onto fabric sudwadeletHdéds technique is

recogni sed as being a clean, dry techni que that

generates little waste conpared to conventional wet
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Conventional polynmer synthesis tends to produce
structures containing repeat units that bear a strong
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one 1in presence Of 'a substrate, the radicals of

the compound in the plasma polymerise onto the substrate.

Conventional polymer synthesis tends to produce structures
containing repeat units that bear a strong resemblance to the
monomer species, whereas a polymer network generated using a
plasma can be extremely complex. The properties of the
resultant coating can depend upon the nature of the substrate
as well as the nature of the monomer used and conditions under

which it is deposited.

The use of plasma polymerisation technology in the treatment of
a range of fashion accessories, including shoes, so as to
protect in particular delicate fabrics from oil or water damage
and to make items such as shoes essentially waterproof is

described in WO 2007/083124.

The present inventors have now found that by using plasma
enhancement technology, not only can a high degree of water-
proofing protection be achieved but also the durability of the
resistance to water penetration of the item in use is

significantly enhanced.



The present inventors have now found that by using
pl asma enhancenent technol ogy, not only can a high
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also the durability of the resistance to water
penetration of the itemin use is significantly
enhanced. Accordi ngly, the pres%nt i nvention provides a
nmet hod for treating an itemwhich, in use, is
s Wojcect eab tyo thexpr@sertto ingduteon tpsos'mgeem isithiotly fo1n
WAL aL, P& %eén; LLAN,EV&!, LihTRsgury {%u%%@cté@'é% F_Lhody, to
conpri Si ormng a mater repellent “coating or
sweface mﬁjusmsgaptmldmt e watdmmenstrahion arr. tpe duri
Wasgr ggp@'nle%%dceaﬁgﬂgsmyfban ﬁ@eqapyrlgyea%henc&gtmg
activation technology such pl asma processing T
wetre sUr E3rd medlt f e 19Ty Oﬁayheeaarpf;ﬂqeeef bihotiffen -
nmet hods, for exanple, by di pping or pad applied. The
repel | ent coating may conprise a fluoropolymer, for
QﬁpW@t%6PV¥@ﬂﬂ%P¥u%FﬁéPﬁyWéhé“(ﬁ??E?d by “ionisation or
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hydrocarbon or silicon based finish. Exanples include
Tefl on(tnm) manufactured by Dupont and O eophobol (tm
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met hod i s provide or enhanci ng the durabili he
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, suchas &a'’s
Oleophobol™ manufactured by Clba

By means of the invention, a method is provided for enhancing
the durability of the resistance of an item to water
penetration during flexing in use. This is of particular
benefit in the case, for example, of items of footwear, such
shoes and particularly sports shoes such as running shoes or
trainers, which are subject to considerable flexing strains

during everyday use.

The upper of an item of footwear, such as a shoe, typically
includes stitching, either to join different component parts

the upper or as a decorative feature. The stitching is often

ng

as

of

provided at the front of the shoe for aesthetic reasons and the
majority of stitching tends to be located at the flex point of
the item of footwear. During use, flexing of the item of
footwear causes the needle holes created from the stitching to
distort and increase in size. The method of the present
invention provides a water repellent coating which is durable
to distortion or increase in size of needle holes in the upper,

due to flexing.
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for aesthetic reasons and the majority of stitching
tends to be |l ocated at the fleg poi nt of the item of
footwear. During use, flexing of the item of footwear
causes the needle holes created fromthe stitching to
distort and increase in size. The nethod of the

PreseREchoy &Y @R ProYdies ndeMeis JreRehbeN! WAkl Pdpellent
which is durable to distortion or increase in size o

né&&dtenfol et A teRetipiatvedteC CISEXLNAGST HPRREL WBYL St
ofaltiBaipg esanti teRvent f Bt wRheVH HeSorms twakeedr d @Bt remain
coating-to an itemof footwear or constructed upper
WA PEEREPNiSg the item of footwear or constructed
upper to renmain air perneable. By treating the whole

item of fopotwear or_constructed upper of an item of

f GO \iB5P EL TGy MRO VBT BhelRHHaR by 82, Foastructed upper of
Fumt heeros £, fdoteah AR nimpafovebewatsd acipkebende fregunear

or_ constructed upper of an. item.of .footwea nsur es
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haloas t rfiotrede xapplkeo hieadli¢ehob st @theaeanBsumdse that regions
tr ... These.,are regions.which .co under stress
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use qapds £ org hg@ng %éé#}ngegree of wat er-proofing

protection conbine urability of resistance to
wat er penetration in use is desired. Suitable itens

iS@guggthigrmsa%aHBJJ&,eJ,e@téta@wiaw%ppwﬁ@a &ld 3%ndPdi tems
whigh gre éiﬁject to flexing in use and for which a high degree

‘of water-proofing protection combined with durability of
resistance to water penetration in use is desired. Suitable
items include, for example, tents, awnings, umbrellas and

sleeping bags.

Enhancing the durability of resistance to water penetration of
the item according to the method of the present invention has
the advantage that it enables less expensive items to be used
without compromising the degree and durability of water-
proofing protection achieved. In the case of sports shoes, for
example, treating the shoes according to the present method
avoids the need for complex manufacturing techniques to
introduce physical barriers such as membranes and means that

cheaper shoes can be used.

In one embodiment, the item comprises an item of footwear or a
constructed upper for an item of footwear. Thus the complete

item of footwear, for example a complete shoe, may be treated.
Alternatively, a constructed upper, for example of a shoe, may

be treated and then attached to a sole to form an item of
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WEe@sesmsod nventi on has the advantage that it eP@biG82008/003640

10

15

20

25

30

35

| ess expensive itens to be used w thout conprom sing

the degree and durability of mater proofing protection

achieved. In the case of sport§ shoes, for exanpl e,

treating the shoes according to the present nethod

av@qisveﬁhe Preeed Hegy of obpt tsearanof etahriugg et ceprfirquéy further
O-dfpiri QduES.physi cal barriers such as menbranes and

neans that cheaper shoes can be used. In one

enbodi ment, the item conprises an item of footwear or

8 GORSEN LALEH ABRET chOTi HY Jak@Bh 06y 004 VBRI on WUIHENBgy used
conpl ete item of (ootvvear for exanple a conplete

shice Plaay2 ber ¥Gesaied: R tEHHARF VB RLasgac gRRe T Hicit®d
upper, for exanple of a shoe, may be treated and then
attached to a sole to forman_item of f oot wear..

i ARSI P ot W SFPRIHIT UctBE SIS M Wr*icrijef’f the
C OIlffein$ €oh a@cﬁ@rllsasoaﬁp@m@dtﬁeniteﬂ he pmasﬁaurora ghseous

ti ti t | d
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enbodirmeatbe tdieragkar en tHee siethosd cm‘ thleeitawent i on
conprises exposing the itemto plasma in a gaseous

state for a sufficient period of tinme to allow a
prﬂniee(ek'pveséjayer“pmtbetmeeataedrbnretﬂ’eerss upf ackrydfr,t kepecially

item .The expression |ve I e
I ayémlylélspem éalyef’aw%%) r°| t& a@%n?g% %JEME oV g%l%St liquid

smapeoteM|nnpagaunslaﬂ iagrei dldlanhg(@,ucandswnl— and water-)
L d -
p%.rege(i'f ar eSourg,gE fl qgﬂl as 94:$m \Xﬁqgﬁ\’\@l{xwgrlgems are

rep " Sources of ds"from e itens are
pmnoesepeddlmlw@@ enviromeatedl 1idquidsdsushces agbggt epnd in

E“H%ft@cular rain, as well as any other oil or liquid, which may
be accidentally spilled.

" Any monomeric compound or gas which undergoes plasma
polymerisation to form a water-repellent polymeric coating
layer on the surface of the item may suitably be used.

Suitable monomers which may be used include those known in the
art to be capable of producing water-repellent polymeric
coatings on substrates by plasma polymerisation including, for
example, carbonaceous compounds having reactive functional
groups, particularly substantially -CF; dominated perfluoro
compounds (see WO 97/38801) , perfluorinated alkenes (Wang et
al., Chem Mater 1996, 2212-2214) , hydrogen containing
unsaturated compounds optionally containing halogen atoms or
perhalogenated organic compounds of at least 10 carbon atoms (
see WO 98/58117), organic compounds comprising two double bonds
(WO 99/64662), saturated organic compounds having an optionally
substituted alky chain of at least 5 carbon atoms optionally
interposed with a heteroatom (WO 00/05000), optionally
substituted aikynes (WO 00/20130), polyether substituted



particular rain, as well as any other oil or liquid,
whi ch may be accidentally spilled. Any nononeric
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to forma water-repellent polyneric coating |ayer on
the surface of the itemmy suitably be used. Suitable
nmononers whi ch nay be used i ncPude those known in the

‘art to be capabl e of produci ng water-repellent

p@lVRBﬁﬁc(%eﬁ,iﬁa@sSb]cﬁ)Slﬁ@Sﬂ{ macescysiies| gepgaining at least one
pq}e)e@%%g&ﬁ'% eNSb A NG ,f Ohe CXMMURs GRTDONAGEQHSCh are

conmpoun aving reactive functional groups,

parerieénl Br¢greogpsedn?y al9fgretFs. domi nat ed perfl uoro
conmpounds (see WD 97/38801) , perfluorinated al kenes
(van% et al., Chem Mater 1996, 2212-2214) , hydrogen

c FreararplY urtdigt dE e et LoRPotihRIsSSIAR i dRaPTSY YRR Ry

ha)cag8Br 8 W tQhgPes ARl LBENaLkEEs HPAREC i EANMAURAS shh
at | east 10 carbon atons see WD 98/58117), organic

Cc GPPBLARSNE FMSPMBP TR t3fo f@sTEBE@ bonds (WO 99/ 64662)
saturated organi c conpounds having an optionally
substituted al ky chain of at |east 5 carbon atons
optional Iy interpBded wi thR& heteroatom (WQ 00/ 05000)
, optionally substit al kynes (WO 00/ 204:30),

pol yet her substit dal kengs (US 6, 482,531B) and

pi acrocycl es containing at | east one heteroatom (US
6, 329, 024B), the contents of all of which are herein

! QJ %rﬁgoﬁﬁt %61 abr}/d rRefaerreer}.c%\'%Pgrgénetrlg/blsgleépeed Iftr%m ﬁygpogen,

as € sHoe, 1S provided: a pdl ynmeri ¢ coatl ng

f erikgd, blya meidyilngr tdmeyli topmiboapliaswistbhpredibyghalo; and R

Colgpguﬁgo% )I—%E’ r(iﬂlleare( &{) Jy!ﬂedl‘nﬁ agﬁ%l B?r %QQOBF?'kﬁaeqro afld X

i ndependent |y sel ected from hydrogen, alkyl,” hal oal ky

orisapybonpt iogabby slibstrimugted-®{0)8al, 0;-C &P R4:) Y- where n
is an integer of from 1 to 10 and Y is a bond or a sulphonamide
group; Or a group —(O)ﬁf(O)q(CHﬂt— where R® is aryl optionally
substituted by halo, p is 0 or 1, g is 0 or 1 and t is 0 or an
integer of from 1 to 10, provided that where g is 1, t is other
than 0., for a sufficient period of time to allow a protective

polymeric layer to form on the surface of the item.

Suitable haloalkyl groups for R}, R?, R?® and R® are fluoroalkyl
groups. The alkyl chains may be straight or branched and may

include cyclic moieties.

For R°, the alkyl chains suitably comprise 2 or more carbon
atoms, suitably from 2-20 carbon atoms and preferably from 6 to

12 carbon atoms.

For R', R? and R?® alkyl chains are generally preferred to have

from 1 to 6 carbon atoms.

Preferably R®> is a hHaloalkyl, and more preferably a
perhaloalkyl group, particularly a perfluoroalkyl group of



Is a group X-R5 where R5 is an al kyl or hal oal kyl
group and X is a bond; a group of formula -C(O O, -C
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and Y is a bond or a sul phonam de group; or a group -
(0) PR6 (0) g (CH2)t where R6 is aryl optionally
substituted by halo, pis 0 or61 , gqis 0 or 1 and t

is O or an integer of from1 to 10, provided that
wietgula i G Fd., wheks mtitemnt havedkr, ofol ar suffe,cisentably

period. of ti to all a_prot I ve pol ri.c | ayer
tgrPgr%ﬁ%%'ﬁﬁg gﬁ?ﬁ%ﬁ%ﬁ%ﬁfgﬁg‘f%%nfugﬁi?%gﬁe6hgroglkyI
groups for Rl, R2, R3 and R5 are fluoroal kyl groups.

The.al kyl chain SLT ai@h ry3b c and
e e R e S
saitbmbl y conprise 2 or nore carbon atons, suitably

from 2-20 carbon atons and preferably from6 to 12

carbon atons. For Rl, R2 and R3, al kyl chains are

génepn¢ | gnbpdéfent ecitt depaveots orfi R't R'GrchRdobs dwsirggen. In

Pﬁehgf€4% B ehBo@iiHtot K2, ®nd B0pe) HRIRLERL Y fh yet a
perhal oal kyl group, particularly a perfluoroal kyl

gfouphef fabediBeThHIEAVeRnBT d SRR s2 ey i Freygerse-l ap gethyl
mLeprSHitably from1-20, and preferably from 4-12

such as 4, 6 or 8 . Suitable alkyl groups for Rl, R2

and R3 have from1 to 6 carbon atons . In one

ephedt ents aabrbe@sic @ye-o-¢& (&3 (dH2) avd R3id San integer
hydrogen. In a partjcular enbodinent Rl, R2, R3 are _
aMhifRl RTYERes| A SEttaRPUFPRET: GTSYRF nett RidkdGRIaRg M 1S
| $ran alkyls,gpedpesdaly asonethyl or propyl. Wiere X is

a group -C(OO -C(0) 0 (CH2) Y-, nis an integer

Suitable sulphonamide groups for Y include those of formula -
N(R’)S0O,” where R’ is hydrogen or alkyl such as C;4alkyl, in
particular methyl or ethyl.

In one embodiment, the compound of formula (I) is a compound of

formula (II)

CH,=CH-R® (I1)
where R® is as defined above in relation to formula (I).
In compounds of formula (II), X in formula (I) is a ‘bond.

However in a preferred embodiment, the compound of formula (I)

is an acrylate of formula (III)
CH,=CR’C (0) O (CH,) ,R® (I11)

where n and R® as defined above in relation to formula (I) and

R’ is hydrogen, Ci.jp alkyl, or C;_jgchaloalkyl. In particular R’



whi ch provides a suitable spacer group. In particular,
nis fromltob5, preferably about 2 . Suitable
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10

15

20

25

(R 7)SO2 where R7 is hydrogen or al kyl such as

Cral kyl, in particular nmethyl or ethyl. In one '
enbodi ment, the conpound o f fbrrmula (1) is a conmpound

of formula (I1) CH2=CHR 5 (I1) where R5 is as defined
abevbydrogesl atri Onesdikyflospohaaq Ijethyln chmpounidslar fexample

f I 1) & ' 1) i '
(95! Bl oX KOO 80 L) L5 cBafly SOUBKRLL M)
is an acrylate of forrmula (I1l) CH2=CR 7C (0)0 (CH2

NRS (111) where n agnd R5 as defined above in relation

to formul a '(Ril) and[|R7 is hydrogen, C -10 al kyl, or
Ci _i Ohal oal Kyl__. partN cut@F, RAs_ hydrogen or

C _6al kyl su§1_a</u'\ a’;It\l.\%(parti clthr exanpl e gy)a
conpound ofHformulf (111) is a conpound of formula
(I'V) where R7 is as defined above, and in particul ar
is hydrogen and x is an integer of fromlto 9 , for

i metaack fisoas Adfin@d, abonk praefieiabparticulbn thdtydrogen and
case he. co un f forpula ( N IH. 2H,

2F ﬁ%p%% engcéeng?u%?opeoény?ag?y?’atéeo\g lﬁ%%’aﬁ%t#\?& 'f;l tq 9 and
pokyferakzlcdat i hy et lvestorped doyppexpdsthgorhelat 6hi) 1is

£ 9,4ph ASTR, £OURLY A4k ARG Ohe OPY:0AG8RI C_MDROMEr i C
conpounds, at Teast one o c onpri ses two

car bon-car bon doubl e bonds for a sufficient period of

th eiﬁbéﬂdéyy,a pﬁ%ﬁgﬂ@?i@ k@&%%nd:%agoﬁénfg}ﬂéaeby exposing
it bf

surface. Suifably the conmpound wth nore than onhe

d&hBl EtPorie PeAPRE se¥rPrising one or more organic monomeric

compounds, at least one of which comprises two carbon-carbon
double bonds for a sufficient period of time to allow a

polymeric layer to form on the surface.

Suitably the compound with more than one double bond comprises

a compound of formula (V)

R10ps

e S

R13

where R®, R®, R!, R!Y, R!, and R" are all independently
selected from hydrogen, halo, alkyl, haloalkyl or aryl
optionally substituted by halo; and Z is a bridging group.

Examples of suitable bridging groups Z for use in the compound
of formula (V) are those known in the polymer art. In '
particular they include optionally substituted alkyl groups

which may be interposed with oxygen atoms. Suitable optional



a conmpound of forrmula (V) where R3, RO, R10, Rl11l, R12,
and R13 are all independently selected from hydrogen,

wh2009/05@bkyl , hal oal kyl or aryl optionally subRET/GBR@E/003640
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by halo; and Z is a bridging group. Exanples of

suitabl e bridging groups Z for use in the conpound of
formula (V) are those known i n8the pol ymer art. In
particul ar they include optionally substituted al kyl
gﬁ@bpslVWﬁKﬁ$ ey beidgitrgr goseps vé timcdrggepedtadiwel kyl groups,
Sui hyeht bri dgi ng groups Z

|#C ggégber gék Hgég%ﬁugﬁ 8f‘%ﬁ%artlcular

perfluoroalkyl groups. In a particularly preferred

ermoq' BBRL 1€ 19T L A NG QT QDo Linl RG], UERS g3 O Sup 2
acyl oxy or ester groups. In particul ar, the bridgi
gridgpudes faegrangre 2V 19Kgupr oS tEFh IF BV a I(nVP?rtlculé”fr
Wft%ebplag%@n Ri;|r8£1§g§f frrkii @M L d @ LRousUbt ey chtamd (vr)

, each R15 is |ndependently sel ected from
hydrogen, al kyfl or hal oal kyl. Suytably R8, R9, R10,
R11, R12, and||R13 are hanaIkyI uch as fluoroal kyl,
or hydrogen cpa(ﬂﬁ%ﬂf%} a al | hydrogenv
Sui tably the compound of formula (V) contains a{ peast

ongchal 9al Kyl 9heUper mfeff%ﬁbi Yed 1per Bal o3 iy e r8hOUPLo 3,
Particul ar equp es of conpounds of fornula (V)

i feichdR ‘t ped R lgwiingeraprdandily Releqlirf RISmakedzrgen, alkyl
def RedoabgMe, provided that at |east one of Rl4 or
R15 is other than hydrogen. A particul ar exanple of

‘'such a conmpound is a conpound of formula B. Bln a

f witiheb1 pspPecks, R RO yREN T engadling |h§lf>@I]E|§E.ﬁ Rh as

ex 05|ng t he |ten1to plasna conpr.i sing a nononeric
Hpa?%&ﬁyl, or hydrogen. In particula¥ they are all hydrogen.

Suitably the compound of formula (V) contains at least one

haloalkyl group, preferably a perhaloalkyl group.

Particular examples of compounds of formula (V) include the

following:

/ﬁ\ R™
0
x o)\/ T\ A
R15

wherein R! and R' are as defined above, provided that at least
one of RY™ or R is other than hydrogen. A particular example

of such a compound is a compound of formula B.

S PUUN

HZ
CBF17



or gani ¢ conpound, said conpound conprising an
optionally substituted al kyl chain of at least 5
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for a sufficient period of tinme to allow a polyneric
| ayer to formon the surface. The term "saturated" as
used herein neans that the non®dner does not contain
mul ti ple bonds (i.e. double or triple bonds) between
two carbon atons which are not part of an aromatic

(100, IDFAS! TphEt eraal guh L 0cd 1088 9 OLD, < UHERNYY
|||con oF nitro gen ere yl " chainis
i exeppbs@dey igeni te agesmat opmpritsivigl b benendydc saterhted

S%r@?g &9!{ ﬁds egé)ﬂfi Bg{mé eé&dp%&)élgg‘ 4f- ‘optionally

Y, I'i cons mnll e substrtute approprlately,
f@mbeXah¢ﬁQﬁ\ml$Mltvhﬁkﬂ kéx gt gkards S Parbor (dtamsyoptionally

Swt@%@sé@r&a%r5%@J&%@ttemcwpoy@@Sfffslegew%%%lea of time to
formula (VII) (VII ) where R16

agé 1pride prNGEREL G %@Y%ﬁ@df?r%rﬁmﬂﬁogéﬁfa%l ogen,
al kyl, hal oal kyl or aryl optionally substituted by
hal o; and R21 is a group X-R 22 where R22 is an al kyl
o PRal &M KyAatgratpdams ¥spd }éeliﬁjlﬁ’dmeénérUEPpt gihef BP?RW%F does
Cnb® cOnfLRINYripherndndsi $1iad. iddueder oof i boh@s)10
and Y is a bond or a sulphonanldengroug or_a group -
(OFtPREB P cSrPerpdtiMie’8 B2 TS Mty Bbtc?for"f‘éll pyomatic
S&ngltUTEﬁ’ﬂ@imhahét?ﬂﬁgtsm@ EMCIhdesSok§g£2fou1paﬁd tsilicon
IS Qr an integer o rom1lt 0, .provide
wher 85Er§dery SeSHST ety ThiatieL Shbiabt & imseRPRSE BY 2
0matpsgéwratdht, iRIWill BE8subd®itared Ba0asre form a secondary
fluoroal kyl arou The al ns m stra
oPergﬁEJn%IcY %ﬂ‘&ngnay lr?%lll"ilai¥ ycliqlcor?sl e¥l£§)eaﬁa ltuted

f appersanidtely, for example with two alkoxy groups.

Particularly suitable monomeric organic compounds are those of

formula (VII)

(VII)

where R'®, RY, R!® R! and R?® are independently selected from
hydrogen, halogen, alkyl, haloalkyl or aryl optionally
substituted by halo; and R* is a group X-R*? where R* is an
alkyl or haloalkyl group and X is a bond; a group of formula -
C(0O)O(CH;) Y~ where x is an integer of from 1 to 10 and Y is a
bond or a sulphonamide group; or a group - (0) pR** (0) s (CHy) ¢~
where R?® is aryl optionally substituted by halo, p is 0 or 1,

s is 0 or 1 and t is 0 or an integer of from 1 to 10, provided

that where s is 1, t is other than 0.



from1l to 6 carbon atoms . For R22 , the alkyl chains
suitably conprise 1 or nore carbon atons, suitably
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carbon atons. Preferably R22 is a hal oal kyl, and nore
preferably a perhal oal kyl group, particularly a
perfluoroal kyl group of fornulld CzF2z+i where z is an
integer of 1 or nore, suitably from 1-20, and

proef ealabd )hafllbaﬂrkﬁl 1graychfas B°orR'10.R'Dher's XridsRY are

Fgugrogié I%rPé§¥E)¥%§ES¥k§§ éHLlnEtﬁggr?lcu%%lght or

des roup yis
fmman&héd)éhd mpy ef melalyley cabbik m@ietsast@mﬂe?ave, for example

ho L ar. Y i ncl ude those of fornula - N
(g §§) gg& ﬁ&geg Saglos shydr ogen, al kyl or hal oal kyl

such as G _ alkyl, in particular nmethyl or ethyl. The
n%%?”ﬁﬁlctﬁ%) %&ﬁd§h9§ﬁ§iédltggﬁyrggﬂﬁyis@flt$¥amore carbon

i nventi on rises a Co-2s al kane
o@fﬂpmﬁalfﬂwt@@@s’t f?@ﬁ‘ éﬁ%ychﬁb@gﬁomﬁnab%rﬂﬁ%ﬁﬂrépl& from 6 to

pgrhal pal kanensand especially a perf |uoroal kane . In
yet a further alternative, itemis exposed to plasnma

conprising an optionally substituted al kyne for a

suyhbicel ity et 1:Qd .0hat b1 ahd G2 pekysRibL, laayer
to formon the surface. Suitably the al kyne cqnpounds

uPEdhpr oI HY ImSERBEY 2 HHE UL ATENT @ﬁréaw?asw&hgmgp o1t

CaoRAN1 AtOFS,,, Whekud: NG camlelatew e;fcar bﬁnm@ﬁf Jbelitably

trlple bonds. The chains e t|o I nt N osed
wiftAmal Tet e 385t BRE SRRy T& ‘Pr@ ]528 tﬁ%nq sth ngl 5d| ng

rings and ot her functional groups. SU|tabIe chai ns,
Where X is a group -C(O)O(CH;),Y-, y is an integer which
provides a suitable spacer group. In particular, y is from 1

to 5, preferably about 2.

Suitable sulphonamide groups for Y include those of formula -
N (R?*)S0,” where R?® is hydrogen, alkyl or haloalkyl such as
Ci-qalkyl, in particular methyl or ethyl.

The monomeric compounds used in the method of the invention
preferably comprises a Ce-,5s alkane optionally substituted by
halogen, in particular a perhaloalkane, and especially a

perfluoroalkane.

In yet a further alternative, item is exposed to plasma
comprising an optionally substituted alkyne for a sufficient
period of time to allow a polymeric layer to form on the

surface.

Suitably the alkyne compounds used in the method of the
invention comprise chains of carbon atoms, including one or
more carbon-carbon triple bonds. The chains may be optionally

interposed with a heteroatom and may carry substituents



whi ch may be straight or branched, have from2 to 50
carbon atons, nore suitably from6 to 18 carbon atons.

wWab@y/0smy9 be present either in the nonomer useRCHEB2008/003640
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starting material, or may be created in the nononer on
application of the plasma, for exanple by the ring
openi ng Particularly suitabl eldononeric organic

conmpounds are those of forrmula (VII1) R24-CC- X -R25
(Vhbhhd%@@rﬁid@24ah6 dnhﬂrogeﬂctfdﬂam groyp$(xﬂd¢¢bble chains,

hal oa tion ubs tut ha
i &0 acbo%%Vg? St%?fﬁg §r8uﬁh Q s an alg0 &drbon
cyactlomal krydreorsuar:yblgrﬁnm épto olﬁaldaybsubstcprm),t e@fhby may be
halo Sui.tabl.e brid X1 i e g . Of
foraaras SuioyS e SRR BYET 45 RERIBIRRAERLEY, or

- ma@HEy pchte(al%e%}ﬁll—lz)&qmonome(:@ﬂ)d@ml(lléazsqr‘s@ thewhbgsma, for
s |s My i_n r of .from1 to 20, p and q are
[ %§e63ﬁ§es%?9§ﬁ§% %§n1integers of from1 to 20;
and R26 i s hydrogen, alkyl, cycloal kyl or aryl.

atr't"fy‘{.\g%rléy ‘é&ék ?ﬁpéj%nfoﬂgr&%fd}%l lédgor@)o.lﬁ'ldgl K¥L, thdbe of

particu or ethyl. Were R24 is al kyl or
hdlogabky| (VIl)is generally preferred to have from1l to
6 carbon atonms . Suitable hal oal kyl groups for R24

i ncl ude fluoroal kyl groups. The al kyl chains nay be
strai ght or branchéd-GatdXeB/’i ncl ude cWELLt noieties.
Preferably however R24 is hydrogen. Preferably R25 is

a hanaIkyI and nore preferably a
where R?** is hydrogen, alkyl, cycloalkyl, haloalkyl or aryl

optionally substituted by halo;

X! is a bond or a bridging group; and

R*® is an alkyl, cycloalkyl or aryl group optionally substituted
by halogen.

Suitable bridging groups X' include groups of formulae

- (CHz) 5=, ~CO(CHa)p=, = (CHz)p0(CHz) =, = (CHz)oN(R*®)CHz) o,

- (CH,) oN (R*®) 50,-, where s is 0 or an integer of from 1 to 20, p
and g are independently selected from integers of from 1 to 20;
and R?*® is hydrogen, alkyl, cycloalkyl or aryl. Particular
alkyl groups for R?® include C,.¢ alkyl, in particular, methyl
or ethyl. '

Where R?* is alkyl or haloalkyl, it is generally preferred to

have from 1 to 6 carbon atoms.

Suitable haloalkyl groups for R®** include fluoroalkyl groups.
Thé alkyl chains may be straight or branched and may include

cyclic moieties. Preferably however R* is hydrogen.

pPreferably R*® is a haloalkyl, and more preferably a
perhaloalkyl group, particularly a perfluoroalkyl group of



per hal oal kyl group, particularly a perfluoroal kyl
group offormula CrF2r+i where r is an integer of 1 or
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such as 8 or 10. In a preferred enbodi nent, the

conmpound of formula (VII1) is 3 conmpound of formula

(I'X) where s is as defined ab&ve and R27 is hal oal kyl,

in particul ar a perhal oal kyl such as a C6-1 perfluoro
grieapui? KeFasrrBere| i 4 2&1 LBFART V& pr 8F Py Suitebly
erfefll 1erd, adndepeorPibld ko 0s+mal auchl 44 )8 i ao.
conpound of formula (X) CHC (O O (CH2) pR27 (X) where

pis an integer of from1l to 20, and R27 is as defined
ahave prefelrad enbé@idannuthe (dofpoahavesf formula (VIII) is a

particul ar, ro i 7. Preferably in this case, p
i§oﬂﬁ°FW$éﬁ%%ogPur$oﬁ$§ to 6 , nost preferably about 2
. Ot her exanples of conpounds of forrmula (I) are
conmpounds of formula (X ) CHG,(CH2)pO ( )gR27, (XI)
where p is as defi e ab eTRéut in paﬁﬁ% ular is 1,

g is as defined above but in particular is 1, and R27

is as defjned in relation to farmula (I jn., .
pAPEFEUT ats &5gFGapNTEFPSVE 8?dc%npﬂo%ﬁ1%%§)8%k¥%ﬂﬁﬂ garticular
(A ber&died1Gy) phch R26) c6CHea fRITrd Ydoupwheke @Fiss

as defined above, but in particular is 1, gis as

defi ned above but in particular is 1, R26 is as

dafi aeda bbovatarei pra@atredubavodisiemydr bye ngompanR2FE | ormula

S DB R (O T Py e
CHC( CH2) PN( R26) SQ2R27 ( XI H)

CH=C (0) O (CHy) pR*’ (X)

where p is an integer of from 1 to 20, and R®’ is as defined
above in relation to formula (IX) above, in particular, a group
CgF17. Preferably in this case, p is an integer of from 1 to

6, most preferably about 2.

Other examples of compounds of formula (I) are compounds of
formula (XI)

CH=C (CH,) 40 (CH,) qR*’, (XI)
where p is as defined above, but in particular is 1, g is as
defined above but in particular is 1, and R¥ is as defined in

relation to formula (IX), in particular a group Ce¢Fis;
or compounds of formula (XII)

CH=C (CH,) pN (R%®) (CH;) 4 R” (XII)
where p is as defined above, but in particular is 1, gq is as
defined above but in particular is 1, R*® is as defined above
an in particular is hydrogen, and R? is as defined in relation

to formula (IX), in particular a group C;F;s;



where p is as defined above, but in particular is
1,R26 is as defined above an in particular is ethyl,
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particular a group C8F17 . In an alternative

enbodi nent, the al kyne nononer,,used in the process is
a conpound of formula (X V) Rééc C(CH2) n Si R29R30R31
(XIV) where R28 is hydrogen, alkyl, cycloal kyl,

hal oal kyl or aryl optionally substituted by hal o, R29,
R3Q apsbdhsabe Eodependentty sel ected from al kyl or

al koxy, in particular G _ 6 alkyl or alkoxy. Preferred
groups R28 are hydrogen or alkyl, in particular Cl

al kyl. Pr efercrﬁg(gﬁzqgﬁﬁz%ﬁﬁso and R31 ar®1€r)6
al koxy in particular ethoxy . Precise conditions under

whi ch the plasma pol ynerization takes place in an

efwﬁm@?yﬁ/eiﬂ%neéfy\ﬁéd ARKY, dependi Ebgrﬂp@tﬂlafraCiEOHSR?éuﬁb as
as the nature of the polyner, the item bejng,treated

angfspcdrhete ARl 11 RATEECEEAT ned Aidvhg U netiethotfdined
knawpei £k 1d1e 3 kformid alike, pl g italatise groubhesF,,.

nmet hod of the invention include non-equilibrium

pl asmas such as those generated by radi of requenci es

(RR) an M E&BWRYEE &fbdliimeat, Cthd edltkyaPGononEreysaayin the
operate at atnos herc'icforf sub- at %)heri C pressures as
aP&ORABIWN T # CREPAMES A 85?‘?}80u{g§[r however, they are
generated by radiofrequencies (Rf) .Various forns of

equi pment may be usgd to I%zeneragge 0%glse us pl asmas.

General Iy these coRpFrsECRdntaRnr or%b]ivsrm

where R?® is hydrogen, alkyl, cycloalkyl, haloalkyl or aryl
optionally substituted by halo, R*’, R*® and R* are
independently selected from alkyl or alkoxy, in particular Ci_

alkyl or alkoxy.

Preferred groups R?®® are hydrogen or alkyl, in particular Ci

alkyl.

Preferred groups R?®, R*® and R’ are Cj;.¢ alkoxy in particular

ethoxy.

Precise conditions under. which the plasma polymerization takes
place in an effective manner will vary depending upon factors
such as the nature of the polymer, the item being treated and
so on and will be determined using routine methods known in the

art.

Suitable plasmas for use in the method of the invention include
non-equilibrium plasmas such as those generated by
radiofrequencies (RF), microwaves or direct current (DC). They
may operate at atmospheric or sub-atmospheric pressures as are
known in the art. 1In particular howevei, they are generated by

radiofrequencies (Rf).



chanbers in which plasmas may be generated. Particul ar
exanpl es of such equi pnent are described for instance
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conventional plasma generating apparatus are

avai lable. In the nethod, in q neral, the substrate to
be treated is placed within a glasna chanber together
with one or nore nononers, which are able to generate
the target polyneric substance, in an essentially
JF9e904Ss StAh®, o8 ghoWwn@nsChay g |useugﬂbt@eﬁ1eMatth| addtus

chanber and a suitabl e voltage referab
b@1parasd, GeBeXphtY ehesRsc %ﬁ“r?eFé’Pﬁa“E%resp SEpPAETDn
lcﬁaﬁﬂeﬁﬁ&enmabhypme@uaaﬁtm nl‘eefaEétS t@agaseslm
ourf %¥%her al one or .in nu¥ b gsfme
EFBEBISS Ofn&UGHsS PHETERE %f?hl%?ﬁ;ﬁeepla@ﬁn%qfhgn erin
nwpzooﬂxﬂa9951aanapﬂum/a85ﬂhelnnnmmmylotn@mpmmwdnedmn&i
e.conbi ned [

ngFF%% éﬁeratln%erqpargyhgh ecarrlgglggs’ I n

gas suc umor argon. In
particular heliumis a preferred carrier gas, if a

?%Er {:Eg Iﬁ Stho%qu#.{leﬁenear%lt hjcﬁe C smrgltg] & be treated is

ragnent e nononer. en used as a th ure,
ttpéapedi atiinré napop supfcheibe UAPEhevapbr AN QArPeES

9%nb oS4l k@kg'cx det erdyined éh&%ct%r qﬁ@c’@ametthp%ymem

proce ur e's are conventional in the art
aspbatamde noMoFBr & BRRIEd ahl ¥ | JeRgsatd SEatsone Brrefli s@prge is

t DGR DAL 19fi nt BRe PAHAred! 8ha PNATRELDET 1 4R, whith may
nature of the substrate the size of the plasna

cParBerakint bsoPrbred. iGeABPAISY, in the case of
conventi onal chanbers, nmononer is delivered in an

As used herein, the expression “in an essentially gaseous
state” refers to gases or vapours, either alone or in mixture,

as well as aerosols.

The gas present within the plasma chamber may comprise a vapour
of the monomeric compound alone, but it may be combined with a
carrier gas, in particular, an inert gas such as helium or
argon. In particular helium is a preferred carrier gas, if a
carrier is required, as this can minimise fragmehtation of the

monomer.

When used as a mixture, the relative amounts of the monomer
vapour to carrier gas is suitably determined in accordance with
procedures which are conventional in the art. The amount of
monomer added will depend to some extent on the nature of the
particular monomer being used, the nature of the substrate, the
size of the plasma chamber and so forth. Generally, in the
case of conventional chambers, monomer is delivered in an
amount of from 50-1000mg/minute, for example at a rate of from
10-150mg/minute. It will be appreciated, however, that the rate

will very much depends on the reactor size chosen and the



anmount of from 50-1000ng/ m nute, for exanple at a rate
of from 10-150ng/ mnute. It wll be appreciated,

wWhowewsisp9 t hat the rate will very nmuch dependsPOHGBR@®8/003640

10

15

20

25

30

35

reactor size chosen and thenunber of substrates
required to be processed at OQ§ this inturn depends
on consi derations such as the ‘annual through- put

required and the capital out-lay. Carrier gas such as
hélrgaT i of sHPsaBRy e dRIiSeEr BY %&t PéOE‘éﬁ%?‘grﬁt PREE: fiis in-

exapl gends bﬂt@oﬁg1Jdﬂyfh5n90béﬁhi%@atﬂeC&ﬁhdél through-put
centinetres m nut e seenl , for exanple from 15-30

s&&fired tPﬁs?%%Uﬁg'oPﬁe ?%Btio of nononer to
carrier gas will be in the range of from100:0 to

1: 100, for instance e.ra f fram10:0 t

1CE66 RIS UG r??cﬁélﬁ“mabsufé%F%%l?o ﬁE?Stﬁﬁgg at a
prgissent atdte Fekectatbiwi bt berste as Ebo@rﬁﬂﬂﬂesthadard cubic

the flow rate reqguired e process is ch| e
SGIETEERRESS 26 BHIMET (?ccm ht?nuous B%me? D gésQO Sccm In
b&o@brMﬁktinNESexah@IEaﬁum'oﬁrmqmdm&rseoondsriex bas W1ll be in

mtrl]llét €3 Wlt %rrr{el @%T’q:%r ?65 53y 1ﬁg£a1@<§e ES. l&iﬁ :?gnge of

pre=t &3t fren or ac 1 vatioon s P,  ensuring that
rm‘ir@menoa(v ttacied 0Dt seid imemdrticulart heostr¥dréo $010. The

c"ilge %tyl%e %&1‘:&9 WN4aquha. scs ha"as qug§£ﬂ'€re]cl{lagr Q}ﬁ\@"flow

K the surface re-treatment step my
cm@cre@ub@fdoﬂoe hbﬁmmceisg iatzgtered-into the
chanber, in the presence of only an inert gas. The
plasma is then suitably switched to a pulsed plasm to
alIrowope| §aeas s at Poal 6 Neryc eert L ovuseasYe R SfiRemay be

MNQNEL Sr LSSt £ Blom §858ScoriskoWM §lisichak@ewt €hin the
suitably ignited by applying a_ high frequency voltage,

fdma@ﬁaﬁplémﬂﬁ P3Y58MHAS fhserface pre-treatment or activation

step, ensuring that the monomer attaches itself readily to the
surface, so that as polymerisation occurs, the deposition
“grows” on the surface. The pre-treatment step may be
conducted before monomer is introduced into the chamber, in the
presence of only an inert gas. )
The plasma is then suitably switched to a pulsed plasma to
allow polymerisation to proceed, at least when the monomer is

present.

In all cases, a glow discharge is suitably ignited by applying
a high frequency voltage, for example at 13.56MHz. This is
applied using electrodes, which may be internal or external to
the chamber, generally used for large and small chambers

respectively.

Suitably the gas, vapour or gas mixture is supplied at a rate
of at least 1 standard cubic centimetre per minute (sccm) and

preferably in the range of from 1 to 100sccm.



appl i ed using el ectrodes, which may be internal or
external to the chanber, generally used for |arge and
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or gas mxture is supplied at a rate of at least 1
standard cubic centinetre per ﬁ;inute (seem and
preferably in the range of fr& 1to |l OCccmlin the

case of the nononer vapour, this is sujtabl, l i ,
aflNathat @t Ofr GhF SRPLOEENYRRR Hut & DA 1S oifgbLy "supplicd at

CANkLPEIOMS fHomPBOSETh OrERl/hagetd SvrapRkl €de ddntiBYous or pulsed
however, be nore appropriate for indEstri al scale us

t §OREIES 2 ¥ iBPBE1EDt all MBRENENCHRIGvePy T a\Biperp?/’aﬁef for
WihBukespectschoet iee def haed Proicess tbtakr mombmeir| de bl oy

depend upon the nature of the nomer _and t he .
tégﬁﬁi ht evfal‘rgci“’l‘\%éq]iﬁslpgg?: Ffastg% gg‘%\l/ralt%% FOSTsy bete and
delilvesesh idepenthepql aswaneharderf gdengomomer and the

c Jg\égnti olnalffg%Ehod. Far, exanpl e, they may be drawn,

Ped o plimped™ T 1t the pl asma region. In
particul ar, where a plasnma chanber is used, gases or

vapours_m r in . r u .
YRS TR L DB FLARST 18 LSRRl oo
gwnuseomermioeaacmtthmﬂg panpexintlenr nahey gy, behdyaviby

d. iL.ppe at igal :
PEPUIRSS o SRR Gn AR BLESL OB ke
amrese herplasown chemlber fisr ugedi vESesgCa YIRS Bpy be drawn

v ngrtltl@ & ¥@ssels Polouneei satd ardust 4k tablie pressure
effected using vapours of conpounds of fornula (F),
wiiiEhinr eharhafh P hedcatsepr BE suie L o PHRHTYR ML DPoPUIP -

?QQ%%H%&@]SO%V\?EH&& athyf i@l gemPd® Subkabby, ofrippwel of

rom 0]

electrostatically ionises or injected into the chamber or
delivered by any other known means for delivering a liquid or

vapour to a vessel.

Polymerisation is suitably effected using vapours of compounds
of formula (I), which are maintained at pressures of from 0.1

to 400mtorr.

The applied fields are suitably of power of from 5 to 500W,
suitably at about 10 - 200 W peak power, applied as a
continuous or pulsed field. 1If pulses are required, they can
be applied in a sequence which yields very low average powers,
for example in a sequence in which the ratio of the time on :
time off is in the range of from 1:500 to 1:1500. Particular
examples of such sequence are sequences where power is on for

20-50us, for example about 30ps, and off for from 1000ps to

30000us, in particular about 20000pus. Typical average powers

obtained in this way are 0.01W.

The total RF power required for the processing of a batch of

shoes is suitably applied from 30 seconds to 90 minutes,



suitably at about 10 - 200 Wpeak power, applied as a
conti nuous or pulsed field. If pulses are required,
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| ow average powers, for exanple in a sequence in which
the ratio of the tine on : ti off is in the range of
from1:500 to 1:1500. Particular exanples of such

sequence are sequences where power is on for, 20-50ns |,

f FeERERD e EBBUL BERHES t8nd0 JRFRUSS f ARG TIEEEOMEPPR the

303Q0RB of iﬂheP@b%b@Mc&:jofalieﬂﬁufﬁoﬁQﬁﬁnd dypitsale and number
average powers obtained . in this are 0.01W The

t Afal TRES RFAEY FRORTHH lF‘th’Fh]%a%ﬁ{chessi ng of a batch

of shoes is suitably applied from30 seconds to 90

m nyt es rably m'gute to 10 m nut.es

f f 1
dSHORAPhY PR R PEtTe UGF NUteS e g

t He Cofpound ot f'or nuf a
(laccangoddre: tiypasasmtchuwsherndé atdersebpimg ysanced in

the batch. Suitably a plasnma chanber used is of

sufficient volune to accommpdate itens such as tents

amél pslreire]cphlra?:llyagsitdblpmralpipeubaw yarsumeaht@ Fpparastsng items
and met ho r ' [ i n M

e e on e et O R S DB aE T PO ap b0 0seoen,
oftheghicehtérst ledr whych ncompoehy ethdoyrpoghee@rie . reffgrence.
particul ar, when using high volunme chanbers of this

type, the plasma is created with a voltage as a pul sed

filel garbicuprravehageupiovgenigh ¥elsmeo cbanoels SEOWES, type,
erheeé§M§ it feom®.0Qh oyd B sapd,siddalli¥18f at an
from0.005 to 0.5Wn8B. These conditions are

paveirea et gt PR §-G01dEPoRIN /Y, gbRyd SfaBPieyat from

uny fo@h M & oRfgwyas , ard) shiak ge1 ¢ hantees, o feus exaopbe/dn
chanbers where the plasma zone has a vol une of greater

t han 500cnB8, for instance 0.1nB8 or nobre, such as from
0.108- 1081 dns are particularly suitable for depositing good

quality uniform coatings, in large chambers, for example in
chambers where the plasma zone has a volume of greater than
500cm®, for instance 0.1lm® or more, such as from 0.5m’-10m’> and
suitably at about 1m’. The layers formed in this way have good

mechanical strength.

The dimensions of the chamber will be selected so as to
accommodate the particular items being treated: For instance,
generally cylindrical chambers may be suitable for a wide range
of applications, but if necessary, elongate or rectangular
chambers may be constructed or indeed cuboid, or of any other

suitable shape.

The chamber may be a sealable container, to allow for batch
processes, or it may comprise inlets and outlets for the items,
to allow it to be utilised in a semi-continuous process. In
particular in the latter case, the pressure conditions
necessary for creating a plasma discharge within the chamber

are maintained using high volume pumps, as is conventional for



suitably at about InB. The layers fornmed in this way
have good nechani cal strength. The di nensi ons of the
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particular itens being treated. For instance,

generally cylindrical chanberg,may be suitable for a

w de range of applications, j? i f necessary, elongate

or rectangul ar chanbers may be constructed or indeed
ceBemale oin Gf daRyCOIHED ui Vhbitd SHapeak The HongKBELT Will

My sBep@ Raliahl er & YHRILREN i tds Q%f@éalb%ttCBtmospherlc
processes, or it may conprise inlets and outlets_fo

L REcPEBRY, AoCAPFOWA "EH=BLIGITAG £8ATI fPR MhisTling leaks”
sem -conti nuous process. In partlcular inthe latter

case, the pressure condi ti on essar tin
e aPh A S g 0us 418 SuthEB b o BPVaF Lo e ekt S50bu,
U%hmgablgrht\/abtjﬁe mﬂm@eaaSpo@elc,orap@mte@rmd o puexedpfield.
in a deV|ce W t Fbmever it will

al’d6 B HUs S6l 895%0 %g;&@egs ?%%er%ce phich yields yery low
ams@@@rp@’eﬁfﬁessw esxamplel bsea txmqueegatimgitied heedratio of

tl | eaks'_ Th d fi
FhsohEPE o Py GHTS0 Lo o0t Chh eaEy Ok DR Eow 1900
p@&bepoumg ;up@ppkhedhasire pdl sed foneldr Jhe quellogsdar e
appl b edod e %gg&ﬁ&cs Mﬁ'cﬁhmxgéeéed%l\f% £ OWAYBE GlEr i se,

powers, or exa e I n a seqguence the ratio
oftitkeot i ne:igw offlmwfsf mpy be athéheahgeenfenty i b

t% 2;50901: %%Bﬁp?%ougﬁpgnat hs 13 uren fp&ﬁ'@eﬁ%@‘gﬂgﬁs can

gas nb oye Of NMDNONEr S
ditkicplace ovipbl gneinsen:tine ok ratnlgﬁeo%flf %&nﬁ@sl PO -

b%?@%l&@f%é(@%%&p§gg N $hSsEqIRe 1RE SXQMR sl iRBYe power

:5, many pol nerisations can take place with a
t ilpe oBNLO¥ |3 SR r By E*GFPie 5T Yo 3Prgpoend off for from

1000ps to 30000us, in particular about 20000us. Typical

average powers obtained in this way are 0.01W.

The fields are suitably applied from 30 seconds to 90 minutes,
preferably from 5 to 60 minutes, depending upon the nature of
the monomer and the substrate, and the nature of the target

coating required.

Items which have been treated in accordance with the method
described above and which are novel form a further aspect of

the invention.
Thus in particular, the invention provides a shoe treated in
accordance with the method as described above. Preferred

treatments are as outlined above.

The invention will now be particularly described by way of

example.

Example 1
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about 20000nms . Typical average powers obtained in

this way are 0.01W The fi el dﬁgare suitably applied

from30 seconds to 90 mnutes, "preferably from5 to 60

m nut es, dependi ng upon the nature of the nononer and

the substrate, and the nature of the target coating
regurghrd t@Mgovhi stvdrawerbesgrndeeahed a placaar damer with
wth the nmet hod_descri be% bove and ghi ch are novel

f Gr RFACH LT W °AsPRtt of pRleT it TBR. CHAHIRS T Ha® connected
pabt sGpbBilas bifethavesrduieadpsask desidacs hogpdureat edai a1 mass
accor dance th the, net hod.gs descri bed above. o
PrePEr FUT TS nBRT O ard B GRS Adg abave fffe® mixing

i AvigBtt@N on donbmer bee seavbicudardpprdestatded by way of
exanpl e. Exanpl e 1Four pairs of golf shoes were pl aced
into a plasma chanber with a processing vol une of ~

3@0@el chamser Wae eharzarednas korweeet 8d-t b0 Juwalri bgsefpressure
tl’k])eetf&?quélrleoq\rig S glrﬁﬂrg.iglrtovglpgﬁﬁm\ékaa@ i ctnl Pti1 a
cOntrof | er andror Iquid mass flow neter and a m xi ng

i mressore orf BONoberr resereotheds ApPPoOPEIEAUS PPHEr plasma
Clav%gbgﬁeéfvasscfl%\éicgi’# eﬁ,x&i%u@@%?"@seirhg:g rr 4D {1 044 MA3SEL 300 w.
pressure before alTowing heliuminto the chanber at 20
seemuntil a pressure of 80 ntorr was reached. A

c L DUOL I S i

et RSy PP A M A R g dk B Bk (ons
| K, 27 PO5249-DHolepeEiel@al | uor odecyl acyl ate (CAS

0O
H CF
F{lj\o/\/( 2)7 \CF3
H H

was brought into the chamber at a rate of 120 milligrams per

minute and the plasma switched to a pulsed plasma at 30 micro
seconds on-time and 20 milliseconds off-time at a peak power of
100 W for 40 minutes. On completion of the 40 minutes the
plasma power was turned off along with the processing gases and
vapours and the chamber evacuated back down to base pressure.
The chamber was then vented to atmospheric pressure and the

shoes removed.

These were tested for durability of resisténce to water
penetration after extended flexing (50,000 flexes at 20 mm
immersion depth) according to standard test methods. The

results were compared for the same shoes but without treatment.

In most cases, the number of flexes before water penetration

occurs was significantly higher for the treated shoe than the
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on-tinme and 20 m | Iiseconds off-time at a peak power

of 100 Wfor 40 m nutes. ? | etion of the 40

m nut es the pl asma power vvas ned off along with the
processi ases and vapours and the chanmber evacuat ed
balépér@%) 5§°Bas@s pfas $§r 8T He ThahBefe WL St REpSented in

venhede 10 athmpapheri furfd, 88 Uith andhbhe ﬁf&&&sh@ﬂ@V@ﬂ:alned
These were tested for durabilit i stance ted
WEPEr 2 JETATRRET 0P T 1552 161 e‘ﬁ%%%‘pfr%;l o (50, 658e treate

f lag¥Bsaatg 20 BRI ABEFSinenhdeptinshadear disgparedstangar d

test net hod The r |t re compared,f rthe ane
SROEE BT VIPROLTH TS R TTH Hoar E38d8 *oHe RanERa L te
oforthexes el eeemedredpenetegitomt Odeetiisr \mes w1thout a

signjficantly higher f {reated shoe, .than
tﬁ‘g&hf?’éea{] gﬁ%grpra foéﬁagge%esenoe rom¥h(ethra§suff without a
pmmemm dm skagusealling)| iCt harsd Fioguwet e xxpdagn lAaslhe)m&hoes
uI ts obtaij ned fo eal ed, 511
h( oohf ISat hef s turgggg%goggggflggﬁggg%o the above '
rmhlaodul(amghaded)? ttmmaneedetiosfam tHot we‘a@ecpesw&éatlon
(shade ; 0fy O SRAWehDR § GHUSs a11 of th
oby gfe%%g t&?%éﬁ?ng%% gnavvat eré%h of Feat her rshgeg ° ©
vmumh@aatfai rﬁélnfbsaneanB)dlngv\ﬁh@fPépr@@fcaFéa@%éfre@ﬁéégs only
(Lgkpl Seq WrlRBUD: 2 TEPHR-ANE) Oy SANSLAING) oCha il
non wat er proof |eather shoes ( and the corresponding
umeneatadicount erparts. In all cases, the durability
of the treated shoe to water penetrati on exceeded the
I ndustry standard requirenents whereas all of the
untreat ed shoes, including those containing nenbranes,



exhi bi ted unacceptable durability of resistance to
wat er penetration.Clains 1 . A nethod for treating an
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footwear which, in use, is subjected to flexing, to
reduce its susceptibility to ter penetration over
time during use, said nethod nprising formng a
wat er repellent coating or surface nodification on the
surface of the item of footwear or constructed upper.
2 . A nmethod according to cl@iaimg wherein the water
repell ent coating or surface nodification is forned by
ionisation or activation technology. 3 . A nethod
?Qctoﬁdlin@ﬂqci& f@)'ra’tﬂééltlﬂig @haiﬂér]? sthevetredher beponstructed
ootwear or constructed u urther conpr. ses, lLaces
4 UPReFet Mo PadEBF of gf°t°5wg%§/ G aiths in:tpo S3SRR&FEIT t°
thff&ekm@n ofo fr@ﬁhw@&rtsorsueelﬁtﬂbjﬂheﬂf tppestdrs panspoation over
shqe or constructed u or a sparts._shoe.
rnﬁ?WSd AR diRg T ﬁ?QEch%%PQﬁfﬁ6% % %ﬁgéané?ﬁ%f\
|Q@psatemﬁ1dmatang|mmuéunmatechmmﬂﬂxy@tuanMasn@ surface of the

cess A et ho rgggg&ﬂggg to claim4 wherein

otwear or cons . .
pr OCesSI ng USEsS p ‘whi ch conprises a

nDnonerlc conmpound whi ch under goes pl asnma

pal yerp éﬁita 0419 A At ar 1 rapeldi anty, ool e rea@plent

t he ten1o %mear or constructe upper 1S expose
f moaalsgfcﬁn cauemacgemdjcfl@ﬁtwnel?z doamedwbn iswlipaetpe or

| ayer v59119%ﬂkﬁﬂolg surface thereof. 7 . A nethod
accordlng toclaim5 or claim6 wherein the item of

f ootwear or constructed upper is exposed to pul sed
pI3E}Sﬁamethod according to claim 1 or claim 2 wherein the item of

footwear or constructed upper further comprises laces.

4. A method according to any of claims 1 to 3 wherein the item
of footwear or constructed upper is a sports shoe or a

constructed upper for a sports shoe.

5. A method according to any preceding claim wherein the

ionisation or activation technology is plasma processing.

6. A method according to claim 4 wherein the plasma processing
uses a plasma which comprises a monomeric compound which
undergoes plasma polymerisation to form a water-repellent
polymer, and the item of footwear or constructed upper is
exposed for a sufficient period of time to allow a polymeric

layer to form on the surface thereof.

7. A method according to claim 5 or claim 6 wherein the item of
footwear or constructed upper 1s exposed to pulsed plasma

within a plasma deposition chamber.



within a plasma deposition chanber.8 . A nethod
according to claim6 or claim?7 wherein the nononeric
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R3 are independently selected from hydrogen, alkyl,
hal oal kyl or aryl optionally %libstltut ed by hal o; and
R4 is a group X-R 5 V\,here R5 i"§ an al kyl or hal oal kyI

group and X i s a ‘bond; grou of for nu# C%\%

(6 & PeHYhReConARRE fﬁ’u agh ?r&%&é?”ﬁ THGRE Fhe - 10
aR@dn¥mk i@ eRduad Bs HlldohpBand def Goetpla ofI)a group -
(O PR6 (0 q (CH2)t- where is aryl optionally
substituted b y hal o, is O , qis 0 or @ and t
is O or an integer o f f to 10, provided %

where gis 1, t is o r than @, for a suff|C|ent
period o f tine to allow a protective polyneric Iayer
to b e created onthe surface o f the item 9 .

OPRPaRCL 2 R oo O re'sgl%’?’?3°°%¥§%fd9%56n'
(Iall)lcy\hhemeldaalqyg as aefli wedipnathaiswmb8tbruted dwpbahel ;and R’

é% angJ b =CRs % &) glﬁ%miﬁélééld} 1 WiBhS! Bnd x

defi ne |nca|m and IS rogen,
CIlSI @ lablk@d a @roar-¢bhmsalry| ~C (D.O-A nﬁt‘P])d%i Cé‘@br@rdf”hare n

tqclgi gﬁ@e%@}e L@l f&pel th,rr@@uglqld or fisf Qr v dd lal bub Shdhamide

corrpound 0 formu where R7 is as _defined in
claiopanelr xa {9 oHRA rh@)e’@efo afCipomwharg 8§ isppryh optionally

nPStLIIEQQl%‘E&{ @yngaﬁg CéaismOSOYm?red'lst beocgomMmeind 96 0 or an
formula (IV) 2H, 2H hept adecaf

Imeééy?%cfrrﬂmaﬂe’to i PrRVAREH Jd ek UBRES rfy it%o lanf S other
Precedongr s} & Burwher &l deh@obit ®Mtime to allow a protective

polymeric layer to be created onthe surface of the item.

9. A method according to claim 8, wherein the compound of

formula (I) is a compound of formula (II)
CH,=CH-R® (I1)

where R® is as defined in claim 8 or a compound of formula

(III)
CH,=CR’C (0) O (CH,) ,R® (I1I)

wherein n and R® as defined in claim 8 and R’ is hydrogen, C;-1o

alkyl, or Ci-jchaloalkyl.

10. A method according to claim 9 wherein the compound of

formula (III) is a compound of formula (IV)
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pol yneric substance, in an essentially gaseous state,
a glow discharge is ignited w,thin the chanber and a
sui tabl e pul sed voltage is apptied 13. A nethod
according to claim12, wherein pulses are applied in a
sequence in which ¥he ratio of the time on : tine off
is in the rdpge of Jlf rom1: 5 Ff& 1:1500. 14. Use of a
pl asma pol yme i oK dep 5 pKDE ss to red(l¥® the
suscepti bi | 4ty of ‘gh |ten1of footmear or a constructed
upper for an item of footwear to water penetration
over time during use. 15. Use of a nononeric conpound
Wm?%Qeu§d§nggsdé¥ﬁ 33048 1 ROL VIR Ig8@hKOR 10 SOk Mt éger of from 1
er-repel’l ent polymer to reduce the susceptibility
oftoaR.item of footwear or a constructed upper for an
item of footwear to water penetration over time during
use . 16. A shoe or a constructed upper, treated bx a
meflhod BeEmdias§ordinthycofeadh &hisreln the pempound of

formula (IV) is 1H,1H,2H,2H-heptadecafluorodecylacrylate.

12. A method according to any preceding claim, wherein the item
of footwear or constructed upper to be treated is placed within
a plasma chamber together with one or more monomers, which are
able to generate the target polymeric substance, in an
essentially gaseous state, a glow discharge is ignited within

the chamber and a suitable pulsed voltage is applied

13. A method according to claim 12, wherein pulses are applied
in a sequence in which the ratio of the time on : time off is

in the range of from 1:500 to 1:1500.

14. Use of a plasma polymerisation deposition process to reduce
the susceptibility of an item of footwear or a constructed
upper for an item of footwear to water penetration over time

during use.

15. Use of a monomeric compound which undergoes plasma
polymerisation to form a water-repellent polymer to reduce the
susceptibility of an item of footwear or a constructed upper
for an item of footwear to water penetration over time during

use.

16. A shoe or a constructed upper, treated by a method

according to any one of claims 1 to 13.



