1 WATERPROOF PLASMA TREATED FOOTVWEAR W TH LI QUI D ABSORBI NG FOGTBED
The present invention relates to novel products in the formof 5
itenms of footwear, in particular sports shoes or trainers, which are
treated to reduce their overall perneability to liquid whilst
retaining pernmeability to vapour, thereby allow ng the sweat created
in use by the wearer's foot to be transported by evaporation to the

out si de of the f oot veATERPROOEHURINA TREATY FORTQEE AR wiYY den on
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t he wearer and enhancing the confort of the footwear to the wearer.
The invention al so provi des LU ABSORBINGFGOIBEER i on of such itens
of footwear. Bal ancing the conpeting demands of rendering the outer
surface 15 of the footwear liquid-repellent, so as to prevent water
or other |i qUiISd®TEPBAT SVERTLAGN ¥R tHFe tPoBPVRIAPIOABAT § hil diies feem a9
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time maintaining vapour perneab|$|ty, such that sweat buil d-up

bet ween t he "Wééfgeﬁr% Fsttegn 8ot KRGt ithe i 6f Ot 120 PrEBRaRidri tyahiobe

m ni m sed by ieapowAt 16N AkEOHINg thaneabt i ¢ ©ftd Raphap! Waiireph €sent s
particul ar chal |l enges for manufacturers of footwear for active sports
use, such aflSpYrPd ShoeWest FFERTRY S PR URe, thsudRareens fotr 66t fear
begome uncgrﬁxlcagltspggem e;werévupaf@zﬁﬁﬁ?tm Eﬁe\é\&@{]si@éeotot@écﬁ%%hégrﬂeﬁéf
and swe ui ld- . next .to the foot and the acconpanying risk o
unpl easzht Wéﬁgﬁ%éﬁé}ﬁﬁ%ﬁa& 887 righ S PERERS iy gnhancing
attenpt ed t amevebnose: tdfesBeprobtwiml by 8hyatdiey ofhapiwathes. also
Commonl y, for_ 30 .exanpl.e,. the upper rtions of such,shoes are
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| evel s of air pernmeability (flow) and noi sture vapour transport with
a durable r_repellent coatin einqg applied to the fabric before
Const ruct i oG FEBar T GTPaE AL BrEte SPG S P90 (G TR e
may provbde dinitheafoprwatsecilignididdpelilent arsb asdipaplevenoughet osr

prol onged u%ﬁhe¥bi§8gf g r%%heété§¥HE"E%%8 tﬁ% footwear from the outside

and increasing the overall weight of the footwear, whilst at
the same time maintaining vapour permeability, such that sweat
build-up between the wearer’s foot and the inside of the

20 footwear can be minimised by evaporation through the fabric of
the footwear, presents particular challenges for manufacturers
of footwear for active sports use, such as sports shoes or
trainers. In use, such items of footwear become uncomfortable,
even unpleasant, to wear due to excessive heat and sweat build-

25 up next to the foot and the accowmpanying risk of unpleasant

cdours.

Hitherto, sports shoes manufacturers have attempted to overcome
these problems by a variety of approaches. Commonly, for

30 example, the upper portions of such shoes are manufactured from
ailr permeable synthetic fabrics that permit high levels of air
permeability (flow} and moigture vapour transport with a
durable water repellent coating being applied to the fabric
before construction to impart liquid resistance. However,

35 although this may provide initial protection, this is rarely

durable enough for prolonged use. Moreover, such a technique



will be of no benefit in 'blocking' the many ot her possible entry
points of water into the shoe. Alternative approaches to preventing
water fromentering into 5 such shoes which have been investi gated
have invol ved rendering the footwear 'water-proof' by incorporating
an internal bootie of a filmor nenbranejsthat prevents water from
penetrating, such as a Gore-tex|l" nenbrane. Cenerally, however, very

jow of the LihiPu@roAEbIRAnes ISed i RRILEY & dY Wiink YOl Yosiabel-
10 proofness offer any air perneability at"all. As a conseduence,
sweat , whi clenitgyprotiveedihvphkey Eta idej phes f ace of the sole of the
foot and the foot supporting base or footbed (often referred to as
either in-sock or insole depending on its construction and function
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significantly enhanced 20 leyels of confort for the wearer. Attention
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attenpt to idRY @yenther prmeahtonufa sweatnidvoughnt hevsd erolatbe-
shoe. Various nodifications which it is 25 proposed would all ow
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the foot is trhaep'tfg'léé $r tr%eﬁm%%:%%%t ed through and oyt of .1 D&, "@%r €hi 3
sock by evaporation 1o € outside of 'the footwear, sS6-as to enhance
the wearer' sapgowhoht dodd asirattepeaind e foed heignids chavky bedangadt e
w del y Qﬁed féyéléookr@%é¥g% Sk&£0£héﬁwaa%£¥UEf'C coatings onto a range
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Attention has also been paid to the design of the soles of the
shoes in an attempt to improve the permeation of sweat through
the sole of the shoe. Various modifications which it is
25 proposed would allow permeation of sweat from the inside of the
shoe to the outside through the sole but which would prevent
external moisture from entering inside the shoe have been
suggested, including providing perforated soles with waterproof
membranes. In WO 2005/063069, a waterproof, breathable gole isg
30 described wherein at least an upper layer of the sole is
provided with a water-proofing coating, obtained by a plasma
deposition treatment, which acts as a physical barrier

preventing ingress of water.

35 In spite of these developments, there remains a continuing need

for improved methods of providing durable, vapour-permeable



and in particular onto fabric surfaces. This technique is recognised
as being a clean, dry technique that generates little waste conpared
to conventional wet chem cal nethods. Using this nethod, plasnmas are
generated from organi c 15 nol ecul es, which are subjected to an
electrical field. Wien this is done in the presence of a substrate,
the radicals of the conpound in the plasma, polynerise onto the
substrate. t] ele] nthesis tends to.produce Struyctures
cont ai ni ng % gta gﬁgﬁlﬁ&yﬁgﬁé‘g&f ts}ft% P oﬁao?%%aerm‘)q ellﬁéep]f%wt%eagﬁquate
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water-repelling properties of materials 1s known, a di sadvantage o
exposi ng an enttiheecuhdide efshh EoyPrgesssse sas Hat erhenenttihee wsarente
i s rendered Jdqui-d-repel lent and there 30 is therefore no absorbent
regi on renmai ning which can act as a reservoir to accommodate sweat
whi ch has yet to evaporate. This can result in the inside of the shoe

becom ng unpghigasantibyodmish WS MRIY ha%e ThePlRIent w1 VeIt REs have
found that by incorporati n% a |iquid-absorbing foot supporting
f oot bed 1Pnt &*heén dppesd oFon £If BetvieaniwRPERiPES Bdenat Ferdedlt Guaepentt
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surface thereof by a_plasma pol ynerisation deposition process, sweat
accumul at i ngFesPIPhect MeredfE8 df @ sBF¥ Brchdvurobbahfipcratss

f oot bed on whitehet hesv@ A Rpased 0 JRSTEEL CafhDEEr aNBmBNAY oyt he
sole of the fagot, through and out of the wearer's sock and .can thence

evapor at e t MGagnteHe ¥ BIagHAe PE6t FRRFEARG Srep g TaTdant | y

enhancegd st henqaeahies, ofhitdre at-eotweRictkar tb hen Waake ki o4 N COIer. aivhag
the footbed after the re,maitgder of the 10 foqtwear has been .assenbl ed

al so conf er & et §dVAHt dde “Efiab T GWEEESs Of 02 t P IAEET ohRS e WERHS t e
sol e and uppgie pofnpoéand iof thBeplontalegbliserBde cpasi ehe faitk-btati ng
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containing repeat units that bear a strong regsemblance to the
20 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.
25
Although the use of plasma deposition processing techniques to
enhance the water-repelling properties of materials is known, a
disadvantage of exposging an entire shoe to such a process is
that the entire surface is rendered liquid-repellent and there
30 is therefore no absorbent region remaining which can act as a
reserveir to accommodate sweat which has yet to evaporate. Thisg
can result in the inside of the shoe becoming unpleasantly

moist when worn.

35 The present inventors have found that by incorporating a

liguid-absorbing foot supporting footbed into an item of



15 According to a first aspect, therefore, the present invention
provides an item of footwear having a liquid-repelling polyneric
coating, obtained by a plasma treatnent process, provided over at

| east part of a surface thereof, said item 20 al so being provided at
the region on the inside upon which the yearer's foot rests with a

| i qui d- absorbing foot supporting footbed. In a further aspect, the

i nvention prayj f ri j:t e ) .
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be depositedthereon by a“plasma treatﬁent process, and providing a
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although it is inportant 'to protect the wearer fromthe threat
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ar intended to he worn in situations where it 0
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of the footwear to be mnimsed by evaporation. Suitably, this
termincl ude®FEot A $ 0 use in sporting 15 activities, such as
runni ng 1shoes and trainers. A "liquid-absorbing foot supporting

f oot bed" ref%;s Lo a gad %nrb d ggqxjdgg on t he &ﬁ;ide ggle.of tpe
foot wear and*STFER A Eh % hdTREaPEFTE 1f GEETTERY WHENPTRE dRVERETOR
footwear is pwanvtdedhen item of footwear having a liquid-repelling
polymeric coating, obtained by a plasma treatment process,
provided over at least part of a surface thereof, said item
20  also being provided at the region on the inside upon which the
wearer’'s foot rests with a liquid-absorbing foot supporting
footbed.

In a further aspect, the invention provides a method for
25 preparing an item of footwear according to the first aspect
comprising treating at least part of the surface of the item of
fooctwear, or a material from which the item is comnstructed, to
allow a ligquid-repelling polymeric coating to be deposited
thereon by a plasma treatment process, and providing a liquid-
30 absorbing foot supporting insole at the region on the inside of

the treated item upon which the wearer’'s foot rests.

The invention also provides a method of improving the comfort
of an item of footwear to the wearer, said method comprising

35 using an item prepared in accordance with the above method.



20 footbed provides a cushioned surface and i s water-absorbing such
that it can absorb sweat produced by the wearer's feet. The footbed
may be formed fromany material conventionally known in the art such
as polymeric materials (for exanpl e polyester or polypropyl ene) or
natural materials (for exanple 25 |l eathers or cellulose)and will be
shaped so as to fit inside the shoe and may be further nodified to
fit the weang %;togls ol | NG1 ChoudtNGkNGs Sl 3% DES ikt chd
may al so provide ort?lope Ic benefits. Conveniently, t e Toot bed Wil |
be renovabl eaegez] Foontthe &birept youtsiidst she c¥iarge i 6ot bEgrithdagresso

as_appropri ate; Renpyall.a ichser hsahavs Lheaadyaniads of Ald:dW RPeaioe
noi st ure absor bed bélthe footbed to nore easily evaporate fromthe

removed f ootdsed raEeRAlndtoven aaE. freheer veRkSd d09s Okt sohrid sk s®R - The

whi ch may syitabhy bevaliiesh bRob! 6 MSEkRPe ANRSIEUEE 0B RBe problem
stitched to the edge of the upper 35 portion of the footwear

accor di ng t &k rGMARFERR e S§0 CaEPR ol T FRARL FHREI Si-nt 0 which t he
wearer's foot can be inserted. 6 Preferably the |iquid-absorbing

f oot supporting footbed does not have a liquid-repelling polyneric
coating. AnyShoH6ReRPESCbmsdanbcHT Gk 1RATCHE FIRPEMG8ES bt tg any
pol yneri sat ifptiveat Ol M ehdbat €b- hepRIhEnh BOtYA®Idng ¢Bate Nt ligyer on
the surface of the_footwear may sujtably be useitd. S iéabl e _nongners
whi ch m&@ beSFdEFPL ACtURF AREE 2RI FREFRLArt Fo T Ta patsiSe 36f
produci ng waransktepel beitly FolyBRea KAAH- G SheivettD 8 he atesrdiy spFasta

pol ynmeri sation including, for 10_exanple, carbonaceous conpounds, .
havi ng r eactiie SPaNEET HiIo g BRpSSO PHPE EAI A I TSR ETantY AT or eEson-

dom nated perfluoro conmpounds (see WO 97/38801) , perfluorinated

al kenes (Wang .et _al ., Chem Mater 1996, 2212-2214 hydr ogen_ .

cont ai ni ng L??T‘slitaaiﬁt eibhlcsor’fﬁérﬁ‘nﬂgc%‘b%goﬁgia Y}e%%#tggi Hisﬁgl%a%oogé:ﬁngt ons
or 15 pdbhalaagarateds prgam ascoupoinylshobsatind eastiné®scar bon atons (
see WD 98/58117), organi c conpounds conprising two doubl e bonds (WO

99/ 64662), saturated organi c conmpounds having an optionally
substi t ut ed zal'Ryqohatdosfrketgl éast Supparbong atwmbedpt refatd yto a pad or

Al kynes (WOLUGT BOTIOTC Ml R hene St PuP el KERakeYpsme J3hs b
and macr ocydhes weentai s figptatrebeasthaonehhetl egmwaifo fopUse &y 320 w024 B) The
the contgnts. ofyall ,0f é’é@s‘:@ alEn &1 %uicg&é’é pa?{oﬁ&%de?!ea??Jbesro%Bﬁﬁg 25
Preferab?y,sftqne |fie}r3n of tootwear T3 provi ded w a polynmeric
such that it can absorb sweat produced by the wearer’s feet.
The footbed may be foxrmed from any material conventionally
known in the art such as polymeric materilals (for example
polyester or polypropylene) or natural materials (for example
25 leather or cellulose)and will be shaped so as to fit inside the
shoe and may be further modified to fit the wearers foot or
walking or running style as best suits. It may also provide
orthopedic benefits. Conveniently, the footbed will be
removable to allow the ability to inter-change footbed inserts
30 as appropriate. Removable inserts have the advantage of
allowing any moisture absorbed by the footbed to more easily
evaporate from the removed footbed when not in use. However
fixed inserts are known which may suitably be glued in place
using adhesive or may be stitched to the edge of the upper

35 vportion of the footwear according to known methods so as to

form a pouch into which the wearer’s foot can be inserted.



coating formed by exposing the itemto plasm conprising a conpound
of formula (I) where R, e and R3 are independently selected from
hydr ogen, al kyl, hal oal kyl or aryl optionally substituted by hal o;
andR4 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 -0(0)0-, -@(0)0(CH2)nY- where n 7 is
an integer of from1l to 10 and Y is a bond or a sul phonam de group;

or a group é@fﬁeﬁbwq&@aﬁmlw%%&ﬂgsf%w s\@RIenak | Fostast kbat ed

by halo, pis O or 1, g is or and t is or an integer of from1l
to 10, provikdbenat?2 vﬂqﬂéwdqrﬁgeilutg P§1éff“ﬁ’éi=‘35°qaﬁéﬁge for a
sufficient period of tine to allow a protective polynerlc | ayer to
formon the surface of the item Sui t abl e hal oal kyl groups for R
R2, Rs and PEYaFf@uPrehtodRPruge ot F2sTHB: gl kyderarfsP hesgide

strai ght 5or gylghebesdaaitsh MRY £d0mi Noldide -¢¥ptl el ipBl iRSri & QHoalfingt he

al kyl chai ns suit abl rise 2_or. more carbon atons, suitably from
2-20 car bon%ﬁyﬁﬁsoﬁn%h %13595& 9F £ TMEOLEe1S Wt FoAC AP be B5=for

R, R2 and letabkylrn@[mlm ahecigenss del msaﬁeﬁﬁﬂﬁﬂd t Rod@ i@ w0 ih 1t hed

6 carbon ato ferably Rs_is_a_ haloal kyl, a referably a
20" per hal oal R “Gr BurE e Chl BF 9 ol LT Roty Frt U B ot ml a
Cnf2,,,1 whemmatﬁngs amn suﬁsiqateﬂfbﬁ.pmasmﬁrﬁolymﬂrhabtyoﬁriﬁﬁlbﬂZQg,afmk

For R 1) dhaeds redPelRets  CodoulipoheaingtisE s fo Tl RS
groups, particularly substantially -CF; dominated periluoro
compounds (see WO 97/38801) , perfluorinated alkenes (Wang et
al., Chem Mater 19%6, 2212-2214) , hydrogen containing
unsaturated compounds optionally containing halogen atoms or

15 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 hetercatom (WO 00/05000), opticnally

20 substituted alkynes (WO 00/20130), polyether substituted
alkenes (US 6,482,531B) and macrocycles containing at least one

hetercatom (US 6,329,024B), the contents of all of which are

herein incorporated by reference.

25 Preferably, the item of footwear is provided with a polymeric
coating formed by exposing the item to plasma comprising a

compound of formula (TI)

Z>:< (")
R R¢

where R', R® and R® are independently selected from hydrogen,

30

alkyl, haloalkyl or aryl optionally substituted by halo; andr®
is a group X-R® where R® is an alkyl or haloalkyl group and X
is a bond; a group of formula -C{0)0O-, -C{O}O(CH,},¥- where n



I n one enbodi ment, at |east one of RI, R2and Rs is hydrogen. In a
particul ar enbodinent Rs, R2, R2 are all hydrogen. In yet a further
enbodi nent however R2 is an al kyl group such as nethyl 30 or propyl.
Where X is a group -C(0)0- -C(0)0(CF12)flY-, nis an integer which
provi des a suitable spacer group. In particular, nis from1l to 5,
preferably about 2. 8 Suitable sul phonam de groups for Y include

those of forpula 41nbefd) PR-FraheiecdR 1d sinhydr ogen Rhdaabkyh StghoRsmide
C lalkyl, in particular nethyl or. ethyl. 5 In one _enbodi nent, the

compound of FGFHRII 8 (F) 9T dBMPb iRt GHzFor WaeEe &'l §5 pEcaPriprad Ly

10 \Aherg R5f§;1?as’i;$.tfl€él-(iniﬁﬂ m&;@yep; Ds r(e:c&til?;\q_tﬂsftprgwgaaﬁdi)t i:_sgo or an

conpounds of, fornul a , in_fornmul g is a_bond. . wever

in a preferrjéaze&?ﬁoafntﬁ%“} 1 e &Bnp%liﬂﬁ’&d%fi FormibeTel § 4% 3 tafs other
acryl at e 5of fmarimel.a £b4 139 s(ﬂ:ﬂz.*%la?&ﬁf @é(i(i@deﬂRgzghel lt)o a&nﬁbvﬁ £l ;&mﬁegﬁiﬁ
defined above .in relation to fornula (l) an LS rogen, _

al kyl, or CPHRACEAFKYTRYST FoaPFT R a‘ﬁ'h%\’su a‘h?/di!}oéj fi F° cal kyl

such as nethyl. A particular exanple of a compound of forrmula (I11)
IS a ConpOL”ELfy;bﬁgrﬂgigngQX)groups for R*, R®’, R® and R® are fluoroalkyl
groups. The alkyl chains may be straight or branched and may

10 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.

15
For R', R? and R?, alkyl chains are generally preferred to have

from 1 to 6 carbon atoms.

Preferably R® is a haloalkyl, and more preferably a
20 perhaloalkyl group, particularly a perfluorocalkyl group of
formula CyFun,: where m is an integer of 1 or more, suitably

from 1-20, and preferably from 4-12 such as 4, 6 or 8.

Suitable alkyl groups for R, R? and R?® have from 1 to 6 carbon

25 atoms.

In one embodiment, at least one of R', R® and R® is hydrogen. In

?, R® are all hydrogen. In yet a

a particular embodiment R', R
further embodiment however R® is an alkyl group such as methyl

30  or propyl.

Where X is a group -C(0)O- -C(O)O{CH;),Y-, n is an integer
which provides a suitable spacer group. In particular, n is
from 1 to 5, preferably about 2.

35



where R7 is as defined above, and in particular is hydrogen and x is
an integer of froml to 9, for instance from4 to 9, and preferably
7. In that case, the conmpound of formula (1V) is

1H, 1H, 2H, 2H hept adecaf | uor odecyl acyl ate. 30 Alternatively, a

pol yneric coating may be fornmed by exposBng the itemto plasma
conprising one or nore organi c nononeric conpounds, at |east one of
whi ch conprisgsabhe sardieRacagdofroudsdeubl e ondsel ohode I frbehend -
period of tinme,to allow a_polyneric |layer to formon the surface.

Sui tably tné GolfarttPSie R gt SVERGRCRIRF A0UBI-o=Bond< St 1 66 57
compound of gagtAuhdat WethyRldr REEERL3( V) where R9, R9, Rn, R',
R', and R' are all independently 10 sel ected from hydrogen, hal o,

al kyl, hal oal kyl or aryl optionally substituted by halo; and Z is a
bri dgi ng5gr aup onExatipddEmeat , Stihé adumponhi dgE NEH:ELQEPSI Y DR wsApbind he
conmpound ofi%prnrla.tﬁ) are those known in the polyner art. In 15
particul ar t & 'ﬁcf e optionally substituted al kyl groups which nmay
be interposed with oxygen atons. Suitable optional substituents for
bri dgi ng groups Z include perhakﬂqkﬁﬁksgroups, %g particul ar

per fluoroal kyl groups. 20 In a patfticularly pré tred enbodi nent, the
bridging group Z includes one or nore acyloxy or ester groups. In
particuhar, brd dqi ! f IS r of sub-formul a
e ol rpEBeLE 4900 SLAURLLoLOL M defakBof 8 Wl MY

In compounds of formula (II), X in formula {(I) is a bond.

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

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

where n and R® as defined above in relation to formula (I) and
20 R’ is hydrogen, Cj.y, alkyl, or ¢;.;chaloalkyl. In particular R’
is hydrogen or C,.calkyl such as methyl. A particular example

of a compound of formula (ITT) is a compound of formula (IV)

O
H>:%LO/\/(CF2)>< \CFa (V)
H R’
25
where R’ is as defined above, and in particular is hydrogen and
x 1s an integer of from 1 to 9, for instance from 4 teo &, and
preferably 7. In that case, the compound of formula (IV) is
1H, 1H, 2H, 2H-heptadecafluorodecylacylate.
30

Alternatively, a polymeric coating may be formed by exposing
the item to plasma comprising one or more organic monomeric

compounds, at least one of which comprises two carbon-carbon



where n is an integer of from1 to 10, suitably from1l to 3, 25 each
R' and R19 is independently selected from hydrogen, al kyl or
hal oal kyl . Suitably R9, R9, Rn, R', 12", and R' are hal oal kyl such as
fluoroal kyl, or hydrogen. In particular they are all hydrogen. 10
Suitably the conpound of formula (V) contains at | east one hal oal kyl
group, preferably a perhal oal kyl group. Particul ar exanpl es of
conpounds ofddurlrubandy)fomel wdérfideef pekhiow oy time to stlefeian 1214
and 1215 are_as_defined abqye rOVI d tha&aat | east one of 1R 14 or

1215 i s ot hét~than Rydfogen. pgr “afY€k3WPl e 10 of such a
conmpound is a conpound of formla B In a further aspect, the

pol erEI’I c Coﬁht%% Stltlgréﬁg:ou d w11:eﬁ(pm%sfengh£1£]eoﬁé[ %muE? pklag‘r%mcom rises

conprising a nonofreric ed organi ¢ conpouid, sai d compaoun
conpri si ig an wppcondl ¢ Subwflat (Yed al kyl chain of at |east 5 carbon
atons optionally interposed with a heteroatomfor a sufficient period
of tine to allow a polyneric layer to formon the surface. 20 The
term"satura " as BY¥egd herein nmeans that the nononmer does not

contain multipke bgﬁds i.e, RBUDble or triple bonds) between two
carbon atons wh ar%;pﬁt<§%rt of an aronaQQc ring. The term

"het er oat ont' jNcl ud xyge ul phur, si
R ¥ O0XY( IQ% p

where R®, R®, RY, R, R'?, and R™ are all independently
10 selected from hydrogen, halo, alkyl, halocalkyl or aryl
optionally substituted by halc; 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

15 particular they include optionally substituted alkyl groups
which may be interposed with oxygen atoms. Suitable optional
substituents for bridging groups Z include perhaloalkyl groups,

in particular perfluorcalkyl groups.

20 In a particularly preferred embodiment, the bridging group Z
includes one or more acyloxy or ester groups. In particular,

the bridging group of formula Z ig a group of sub-formula (VI)

O/ (CRMRHN/IL o)

where n is an integer of from 1 to 10, suitably from 1 to 3,
25 each R and R™ is independently selected from hydrogen, alkyl
or haloalkyl.

Suitably R®, R’, R'Y, R, R'?, and R are haloalkyl such as

fluoroalkyl, or hydrogen. Imn particular they are all hydrogen.
30



25 or nitrogen atons. Were the alkyl chain is interposed by a
nitrogen atom it wll be substituted so as to forma secondary or
tertiary amne. Simlarly, silicons will be substituted
appropriately, for exanple with two al koxy groups. 11 Particularly
sui tabl e nononeric organi c conpounds arel@hose of formula (M) R16
R17 W8 R R20 R21 5(VI1) 1 where R16, R17, RIE1l' R-6 and R are
independentIsuﬁnabégtemefdampdhndrogannmmabogen caldeihs aalnaﬁi?kﬁﬁr
aryl option bstituted by_hal o and B? group X - ere
1, 521 Ps an ygﬁg %r‘ﬁal85%Ey¥aéﬁ%dbp§ﬁaa¥?$§{ 4 BSREP- a group of
fornula - CXO)O(C112)"Y where x is an integer of fron11 to 10 and Y
is a bond or nam d rQup; roup

aryl opt|cnuﬁ y§§hggf ?Xﬁ¥l§ % ﬁ Ompounﬁ% BE fo%ﬁﬁhaqu 15{39§Qf%

is 0 or &n iflégeringf from 1 to 10, prOV|ded 15 that where s is 1, t
is other than 0. Suitable hal oal kyl groups for R3-6, Rfl, R18, R19,
and 1216 are fluoroal kyl groups. The al kyl chains may be straight or
branched and may include cycl@Qc nog&ties and have, for exanple

A 0 O AN
R

A

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

10 of such a compound is a compound of formula B.

Q\\“‘..\/jﬂ\o’/\\r/o X B
H,
CSF17

In a further asgpect, the polymeric coating is formed by

15 exposing the item to plasma comprising a monomeric saturated
organic compound, said compound comprising an opticnally
substituted alkyl chain of at least 5 carbon atoms optionally
interposed with a hetercatom for a sufficient period of time to
allow a polymeric layer to form on the surface.

20
The term “saturated” as used herein means that the monomer does
not contain multiple bonds (i.e. double or triple bonds)
between two carbon atoms which are not part of an arcmatic
ring. The term “hetercatom” includes oxygen, sulphur, silicon

25 or nitrogen atoms. Where the alkyl chain is interposed by a
nitrogen atom, it will be substituted so as to form a secondary
or tertiary amine. Similarly, silicons will be substituted

appropriately, for example with two alkoxy groups.



20 from1 to 6 carbon atons. For R22, the al kyl chains suitably
conprise 1 or nore carbon atons, suitably from 1-20 carbon atons and
preferably from6 to 12 carbon atons. Preferably Rfl is a hal oal kyl,
and nore preferably a perhal oal kyl group, particularly a
perfluoroal kyl group of fornula C F2,"1 Where z is an integer of 1 or
nore, suitably from 1-20, and preferably from6-12 such as 8 or 10.
Where X is a group -C(0)0(C1-12)Y-, y is an integer which provides a

sui tabl e spacerjgrgug1 In_p%%gicular, is from1l to 5, preferably
about 2. 1XBHCHLFEMSUTHHGRAR BRPYITUSs CFBRTAF ISFPAHRAT HySe thPse of
formul a - N(fRZIuSe2{vwhere Rfl is hydrogen, alkyl or hal oal kyl such

as Cl _lalkyl, in particular nmethyl or ethyl_ 5 The nononeric
conpounds used in the nethod of the inventRon preferably conprises a
06_25al kane optionally substituted hal oper,19in particul ar a

per hal oal kane, and especially a perfluofoal kahe. 10 In yet a further

alternative, itemis exposed to plasm R%h#?ising an optionally

substituted al kyne for a sufficient period of tinme to allow a

pol yneri ¢ layer to formon the surface.(VI§)Suitably the al kyne

conmpounds used in the nethod of the invention conprise chains of

carbon atons, inclgdigg ong ot nore carbon-carbon triple bonds. The
y

chai ns may BE<ESt RomaRl'y Rnt & pg8€dRwi #Fe ol Weperearbh &fderhyd chray
substi t uent sny2Boiyas| Uehgyeni, Neskpnd 1etikan k{unet ieRal ogf paps1ySui t abl e
chains, substituted by halo; and R** is a group X-R*? where R*? is an
10  alkyl or haloalkyl group and X is a bond; a group of formula -
C({C)O(CH,;) xY¥- 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).(CH,).-
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

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

Suitable haloalkyl groups for R*, R'?, R'®, RY, and R?° are
fluoroalkyl groups. The alkyl chaing may be straight or
branched and may include cyclic moieties and have, for example

20 from 1 to 6 carbon atoms.

For R**, the alkyl chains suitably comprise 1 or more carbon
atoms, suitably from 1-20 carbon atoms and preferably from 6 to

12 carbon atoms.

25
Preferably R**> is a haloalkyl, and more preferably a
perhalcalkyl group, particularly a perfluorocalkyl group of
formula C,Fi,., where z is an integer of 1 or more, suitably
from 1-20, and preferably from 6-12 such as 8 or 10.

30

Where X is a group -C(C)O(CH.),¥-, y is an integer which
provides a suitable spacer group. In particular, y is from 1

to 5, preferably about 2.



whi ch may be straight or branched, have from2 to 50 carbon atons,
nore suitably from6 to 18 carbon atons. They nmay be present either
in the nononer used as a starting nmaterial, or may be created in the
nononer on application of the plasma, for 25 exanple by the ring
opening Particularly suitable nononeric tZganic conpounds are those
of formula (VMII1) 30p24- cac-xI -R25(VII1) where R24 is hydrogen,

al kyl, cycloal kyl, haloalkyl or aryl optionally substituted by halo;

Xl is a bond_ o brid up; and 35 1225 i | oal kyl
O aryl or O AR GnE Y SIS arT B St by af oger SRRt prnaa
bri dgi ng gr au@Es®p¢h,i neletrderYr os pisydifogkear, niliagl rCHA)621ky0G@RACB4A23 p-,
-(CH2) pO(C112).a-, .- (CH2) 10N( R?5 ) N(1226) S02-, where s
is 0 or an i 6%%?10f1?ﬁ%ﬁ% g?% %d“%%g% Sﬁdqglére i ndependent | y
selectederon1integers of from1l to 20; and 1226 is hydrogen, aIkyI

cycl oal kyl I Partlcular al.kyl up 6 i.ncl ude Cl

alkyl, in paﬁ%lc ST Het AP OB FIEt %H §9ﬁe?Et 25 Eh%JﬁﬁyquFon

hal oal kyl , lpraﬁergbmgrewﬂgrq@eefer@&xidlkdmaveptt@malﬂyteuBstfuﬁnﬁa by

at ons. h I rou s f 4 include fluorqal Kyl
The a]%%lg B9 J%& Pe£ﬁ1 1%%ran§hed a%dflafi

gr oups. éha ralg nay ¥ ficl ude
15 cyclic rnn&nﬁhagrOEikdmaably homever 1224 is hydrogen. Preferably

R25 is gghal oal kyl, and nore preferably a

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.

15
Suitably the alkyne compounds used in the method of the
invention comprise chains of carbon atomes, including cne or
more carbon-carbon triple bonds. The chains may be optionally
interposed with a heteroatom and may carry substituents

20  including rings and other functional groups. Suitable chains,
which may be straight or branched, have from 2 to 50 carbon
atoms, more suitably from 6 to 18 carbon atoms. They may be
present either in the monomer used as a starting material, or
may be created in the monomer on application of the plasma, for

25 example by the ring opening

Particularly suitable monomeric organic compounds are those of

formula (VIII)
30 R**-C=C-X'-R*® (VIII)

where R* is hydrogen, alkyl, cycloalkyl, halocalkyl or aryl
optionally substituted by halo;
X' is a bond or a bridging group; and

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



per hal oal kyl group, particularly a perfluoroal kyl group of fornmula
C, F2fl1 where r is an integer of 1 or nore, suitably 20 from 1-20,
and preferably from6-12 such as 8 or 10. In a preferred enbodi nent,
t he conpound of fornula (VI1I1) is a conmpound of formula (IX)

25C I C(CH2) 5- R27(1 X) where s is as defined above and 1227 is

hal oal kyl , in particular a perhal oal kyl such as a C6_12 perfluoro
group like C6F13. 30 In an alternative preferred enbodi nent, the

conmpound of a (Vv is a conpound of formula
G T 0) 0 CHE H e B8 e BT oL i BB OB1° FEoRPImiF%0, and
1227 is as defdmed , abowgdim) J-el a]tc(cmbc})ocﬁzmgwhl-acﬁi%}](a’dwm) LN
particul ar C8F1 Pre era In_this case n.in eger
of from1 toa%g{ﬁ%[@% fe‘ra < abotit n R e?gnfﬁ%‘é%bft 8
conmpounds$ ofan‘doqrmi:a 1n@emndenbhgamaid$teﬁ BrémrimtlegetXI9f from 1 to 20;
CETC( CR2) pO is as.d dabo,bt'n
A (S%XQ% éi%gr)& |he§' dveyﬁuf’g{ art 't f'ar :.bé?‘r&f}':’é%%r

particul ar W part it
R27 is as dahhyédgmupﬁlfam aff tindlordeulca (laXkyli niparatritd obhbar a ngrthyp
05F13; 10 ororc%qpl%pds of formula (XI1)

10  wWhere R** is alkyl or haloalkyl, it is generally preferred to

have from 1 to 6 carbon atoms.

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

15 cyclic moieties. Preferably however R** is hydrogen.
Preferably R** is a haloalkyl, and more preferably a
perhalcalkyl group, particularly a perfluorcalkyl group of
formula C.Fi;.1 where r is an integer of 1 or more, suitably

20  from 1-20, and preferably from 6-12 such as 8 or 10.

In a preferred embodiment, the compound of formula (VIII) is a

compound of formula (IX)
25 CH=C (CH,) .~R?*’ (TX)

where & is as defined above and R*’ is haloalkyl, in particular

a perhaloalkyl such as a C¢.; perfluoro group like CgFis.

30 In an alternative preferred embodiment, the compound of formula

(VIII) 1s a compound of formula (X)
CH=C (0) O (CHz) pR*" (X}

35 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



CHeC(CH2) pN(R26) (CH2) ,/ R27(XIl1) where p is as defined above, but in
particular is 1, g is as 15 defined above but in particular is 1, R26
is as defined above an in particular is hydrogen, and R27 is as
defined in relation to formula (I X), in particular a group C7F15; or
conmpounds of formula (XI11) 20 CHse (CH¥ pN (R26) SQ2R27(XI11)
where p is as defined above, but in particular is 1, R26 is as defined
above an in qart.i Cubﬁéfd:t%}:ﬂtyhyh tiaigd Rsel, Spass def iiRedgdh M rh-ehal i@h

to fornmula (IX), ar roup C8F17. In an alternative
enbodi nent , 'hé“oeilt@ﬁ E?ﬁ?ﬁ’ﬁﬁe ﬁ‘é’gdz in the process is a conpound of
formul a (XIV) 3012260nC (CH2) n SR'RnRn (XIV) where R26 is hydrogen,
al kyl, cycla alk i.onal bstituted by halo
R29, 123 an aré:é‘:‘mi[1 ependgﬁ?]??/u‘@éﬁ é’gt gar‘f“rdo%](:\[ﬁk?fceo?or% lr!n
particul ar Gbromudbkykror al koxy 15 Preferred groups R' are hydr ogen

or alkyl, in particular C1_5 al Prefgrred groups R', R' and
R are ClL 6 al koxy in particuf@ (§Hé)tpﬁd§§ 2)aPreci s&Pondi ti ons under

whi ch the plasFe poby s i%®inen Lakas BLacenipghan efikectd ve rﬂaeas
on factors such _as the nat ur e,of the polyne

will vary depending u
the item bei%gflf’?ga?]%‘g"earmlt SRR EHEFUAF| 1Bel dtEr B netf (RS ﬁiﬁfi‘ﬁﬁf“l%
met hods knoweliagibheto formula (IX), in particular a group CgFia;

10

or compounds of formula (XII)

CH=C (CH,) ;N (R*®) (CH;}4 R*’ (XIT)
where p is as defined above, but in particular is 1, g is as
15 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.5;

or compounds of formula (XIIT)

20

CH=C (CH,) oN (R*®) SO,R?’ (XIIT)

where p is as defined above, but in particular is 1,R*® is as
defined above an in particular is ethyl, and R* is as defined

25 in relation to formula (IX), in particular a group CyFi,.

In an alternative embodiment, the alkyne monomer used in the

process is a compound of formula (XIV)

30 R*®C=C(CH,) » SiR**R*R* (XIV)
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 C,.;

alkyl or alkoxy.
35



10 art. Preferably, the plasma pol ynerisation treatnent process
according to the invention is a plasnma deposition process. Suitable
pl asmas for use in the nethod of the invention include
non-equi l i brium pl asnas such as those generated by 15
radi of requencies (Rf), mcrowaves or dirkct current (DC). They nay
operate at atnospheric or sub-atnospheric pressures as are known in
the art. |n parflereabagrdgwerét arkheydesgergerea e, Ay particular ¢,
r adi ofrequenaclikes_L (Rf). 20 Various forns of equipnent may be used to
generate gaseOLYs ‘pl asmas. Cenerally these conprise containers or
pl asma chanbers in which plasmas may be generated. Particul ar
exanpl es of i pent. aee descr i.b. far instance in .
W02005/ 089961%%%5%%0%%43 ’bgt ﬁﬁﬁyﬁﬁt e Convamaanar R i
generati Ag ogipweat.us are available. In the nethod, in general, the
substrate t00eLeeabes %ol A6AL, Wilil (R POASIR BRRPREL: JR9RINEL ke s
with one or noreée nononers, which areé ablé ?opgener te eﬁe%arget
pol yneri ¢ 3®ladestianee, efiffecanvessantiraiiyl gassouerstdieg wal dactors
di scharge is.j@gnite it hin t d it.abl.g: yolt.ag i ch
may prefer a%ldy&blggpu %Meﬁ, u:}se ggpﬁ%g}.&%@ggée igrttg?‘n#g%%g exp?gg\g%%
"in an essertd & pngasieldudelfesenriated wbeng rotgasesebhodapogrs, in the
erther ahone.nl. bRefl XS, (88 YRldnAPolGhOPMlat: ol brIlitdifts BLEaEl!
wi thin the plasma chanber nmay conprisé a” vapour of the ronomsric
conmpound al GFECTHLRI | %O il Baveskiitmdd W Phasina gleppelt e progess.
particular, an inert gas such as heliumor 5 argon. In particular
heliumis a preferred carrier gas, if a carrier is required, as this
can m ni ni sEWIHhRMRERTHE 6PTt Bee fonsher etish afs 88e abneenfiepyuieclude
the rel ati ve,amegnt 811041 e ©1 080288 0 1 ¥aPRM e (RnEREELEHPAS 1S
sui tabl)i determ ned in accordance with procedures which are

[

convent il8naltads of ReaURTRCiephdREhp UMCTEWaBR oPe rliggqE Wi IntddBEhd tBhey

sone extent @R LRErgEd We a@hokPee N 1CHLBL a tHIQNRE i Beh L SR, 24 NE-e
nature of the substrate, the size of the plasma chanber and so forth.
General |y ihgowﬁeln the art. In particular however, they are generated by

radiofrequencies (REf}.

20  various forms of equipment may be used to generate gaseous
plasmas. Generally these comprise containers or plasma
chambers in which plasmas may be generated. Particular
examples of such equipment are described for instance in
W02005/089961 and W002/28548, but many other conventiocnal

25 plasma generating apparatus are available.

In the method, in genexral, the substrate to be treated is
placed within a plasma chamber together with one or more
monomers, which are able to generate the target polymeric

30 substance, in an essentially gaseous state, a glow discharge is
ignited within the chamber and a suitable voltage, which may

preferably be pulsed, is applied.

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

as well as aerosols.



15 case of conventional chanmbers, nmononer is delivered in an anount
of from 50-1000nmg/ mn, for exanple at a rate of from 10- 150ny/ m n.

It will be appreciated, however, that the rate will very nuch depends
on the reactor size chosen and the nunber of substrates required to
be processed at once; this in-turn 20 depends on consi derations such
as the annual through-put required and the capital out-lay. Carrier
gas such as heliumis suitably adm nistered at a constant rate for

exanpl e at rate of from 5-90,. for exanple fragm 15-30sccm. | n_sone
Chatances. (TS e BTOr odarei™ 6 SRR GHEHAT PR PIPTHE Pageou
of 25from 108 GhHeomdnd@dyid @ompnstdrncienen bhe iangy bk &odmrER @itb a

1: 100, and i rtl ar, .1:0 to 1:10,. The precise_r.ati.o
selected wil I%g‘eg:oggé’ tlorﬁg%s%:rléu?%%’t The FT oW atsélc%leaﬁil—rleel&%“y °the
process s auficevedIn3friticsdAE babbsy dspreprefaraey centiewiqss, poies

| asma may b ruck _f le_for. fr COoNn - nm.nut e
\FI)\,i thint hg clﬁaa%glfé. K?h?%q%%@gctg ® atgglaJ sc%?f ég%ﬁglrs%- % fsfgg%%é%aftlé}% of the
activation st@emegnsuri ng that the nononmer attaches itself readily to
the surface, so that as pol ynerisation occurs, the deposition 35
"grows" on the surface. The pre-treatnent step nmay be 17 conducted
bef or e nonorfEten $spAt acducEGtnto thre usharbee | anauntiseopr dye meaoper

only an jpnerg,0as- c&hea Pl @sgaks; L @ﬁﬁ%ﬁ&g@égﬁﬁﬂﬁﬁh‘E&hééc‘.;cct?:%%ée&'ith

plasma to 5 al'l ow pol ynmerisation to proceed, east
nmonomer i s REESEAUres nWElqh @gsesoreenilionadi seHaregérits sTie aglopnt of

ignited by apRleRdadadk GR 1M QHERE Y & @oh@08xt dift 8XaRPR! Lallre of the
13.56MHz. This is 10 applied using el ectrodes, which may be I nternal

or external R&%HKElRRdMBETmergbAERAIYSEUsEbefAtYrer 6 Bhe swhiitrate, the

chanbers resfigGt b¥elNe plashidl baBhYed RBIA0ES, £ ¥ARPUN cBhe BB XhUERe S
supplied_at a rate 15 of at least 1 standard cubic centinmgtre per

m nute ((Sccri@SEn@tpFeF et BRI nCEHP G gBOBPNSY difi fef dvarryk denpn

amount of from 50-1000mg/min, for example at a rate of from 10-
150mg/min. It will be appreciated, however, that the rate will
very much depends on the reactor size chosen and the number of
substrates required to be processed at once; this in-turn

20 depends on considerations such as the annual through-put
required and the capital out-lay. Carrier gas such as helium is
suitably administered at a constant rate for example at a rate
of from 5-90, for example from 15-30sccm. In some instances,
the ratio of monomer to carrier gas will be in the range of

25 from 100:0 to 1:100, for instance in the range of from 10:0 to
1:100, and in particular about 1:0 to 1:10. The precise ratio
selected will be so as to ensure that the flow rate required by

the process is achieved.

30 In some cases,a preliminary continuous power plasma may be
struck for example for from 15 seconds -10 minutes within the
chamber. This may act as a surface pre-treatment or activation
step, ensuring that the monomer attaches itself readily to the
surface, so that as polymerisation occurs, the deposition

35 “grows” on the surface. The pre-treatment step may be



In the case of the nonomer vapour, this is suitably supplied at a
rate of from 80-1000nmg/ m nute whil st the continuous or pul sed 20
voltage is applied. It nmay, however, benore appropriate for

i ndustrial scale use to have a fixed total nononer delivery that wll
vary with respect to the defined processltinme and will al so depend
upon the nature of the nononer and the technical effect required; 25
Gases or vapaiHduchey befweammmem&medlt&aﬂﬁcé@eumoasm flegikay., LA the
particul ar, where a gk chanber is used, gases or vapours may be

drawn into tfie R yaatne%ﬁ?f %% reduction in the pressure
Wi thin the chanber, caused by use of an evacuati ng punp.

Al ternati velﬁ_le qe¥ ey btene%urreegab %CBSQ écptao tﬁsego hanb%r or
del i vered by an)P Rér*known feans deFrver| ng rquid or vapour
to a vessel .alRalwy peiysatisatios swp:aiuigedef hectexbtusihng viapoursmel is
corrpounds of formila (1), which are maintained at pressures of from
0.1 35 to 40Umorr. It will be appreci ated that the pressure chosen
in any given case will depend on the type of shoe to be processed 18

as, the degrog, ahsabyent s andyof; adhieslvas s LostLesto) igpsing

out - gassi ng rate and hehce “the pressu
at. 5 The amplhlexﬂt fredrasicar ecdbpgabl forofexpopks of 1ﬁréﬁMEZtoBﬁ®Ws

SulLaniMoat @la’ o ing U PLREAK, MK ARDIAE L AB:AFON | HRURA0 eo

pul sed flel ses are require an be app

sequence whi@gke Whérﬂbgrva%nelr@wlﬁvw%efogoﬁeme Cisos sméhpq:leanimra
sequence in yhichithe gatio of the time on : 10 tinme off is in the
range of from 1:500 to 1: 1500. Particul ar exanples of such sequence
are sequences wher e power is on for 20-50gs, for exanple about 30As,

and off for §J1Q%19091?§ £ ,399008s o4 %a@aﬁﬁkwé‘rlsagv\j;lblg&i)%QA% rate
Typi cal averq:mge power s tained in this way are O. 15 The total

RF p_ovver RPé&d 1EBEt th@%@é@s?%coﬁe&tb&%‘é#ﬁ drrshbrete s{sagm apng
applied fromp3Fes860Pdtn tRe9Paflhd WL rom 1 to 100scem.

In the case of the monomer vapour, this is sultably supplied at
a rate of from 80-1000mg/minute whilst the continuous or pulsed

20 wvoltage is applied. It may, however, bemore appropriate for
industrial scale use to have a fixed total monomer delivery
that will vary with respect to the defined process time and
will also depend upon the nature of the monomer and the
technical effect required;

25 Gases or vapours may be drawn or pumped into the plasma region.
In particular, where a plasma chamber is used, gases or vapours
may be drawn into the chamber as a result of a reduction in the
pressure within the chamber, caused by use of an evacuating
pump. Alternatively, they may be pumped or injected into the

30 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
35 to 400mtorr. It will be appreciated that the pressure chosen in

any given case will depend on the type of shoe to be processed



preferably from1l mnute to 10 m nutes, dependi ng upon the nature of

t he conpound of fornula (1) and the type and nunber 20 of itens being
enhanced in the batch. Suitably a plasm chanber used is of

sufficient volume to naxi m se the annual through-put and so the size
and nunber of an individual chanber and the nunber of shoes that can
be 25 processed in a batch cycle will depend on nunerous factors such
as, but not ds rﬁhtaedegﬁee (&) sannaats mrmadmrt h@ﬂmemaymsed(xba)llomlfattngue

h day_.and fact ti
oi 11 of bncy, 11 SEARLLAI XL ot PBAET PHBhE T 1a) S e B oF dotadPoaR

mat eri al s userturd30a¥fhe di nensions of the chanber will be selected so
as to accommodate the particular footwear itens being treated. For
i nstance, generally cylindrical chanbers may be suitable for a 35
wi de range dn‘heapppﬂ¢a@imdsbareisﬁuirmsrsafypoveirorwgaifeormrs tk0 500W,

rectangul ar L r;%gg %&aggnstﬁww%e% ndeed %%99@? or_ of any

ot her suitab anber ?afbl contar ner to
al l ow for banccitlﬁupnac@ssedsedrfleeldmy I@opphs@ze arel eequamﬂ,omﬁalem san

for the iteng %Blﬁkaofﬁ'é é%;upﬁcéndﬂfc%egléf%e 5 16@NL trpowers,

process. In particu in the Tatter cas ssure” con ons
necessary fororcezanbhy i @l asmuenfs dhamgeciv thd rathe gﬁatri'tﬁertlaueeon :

mai nt ai ngd L@Iﬂago@kgbsvﬂ iR Baﬂ@é,o@%foa OBy gn% g or pl Qt%a[%
in a device wth a "whistling |eak”. However 1t w so be possi

to process iFETELEF ‘P%o‘%‘Wé’alseﬁtle%ﬁWﬁhéﬁﬁéem%Wﬁée peved gseopofor

negating theqegdsf Ofo a%%'lbngb&@@@% sThen@npld ed,f tférﬁislo%gs to
suitably of power of from20 to 500W fS suitably at about 100W peak

power, appli¥doagsa pulmedtifudhd.alfhve pabsess ar Cyppphl esvdnrge powers
sequence y\/mos%a%hggdﬁvg{l;é Lﬂg¥y %eer@qﬁwpomers for exanple in a

sequence in the ratio o on : time off is in the range
of froml$:3 to 1:1500, depending upon the nature of the nononer gas

enp) oyed. 20 tBOUO R Yo IRNOBELA MIED BRY ASMLILEUE d Qacon of

p0| yrrerlse time on : tine anges may e at t wer (E‘I’l(il ? 1S
shoes is suitably applied from 30 seconds to 90 minutes,
preferably from 1 minute to 10 minutes, depending upon the
nature of the compound of formula (I) and the type and number

20 of items being enhanced in the batch.

Suitably a plasma chamber used is of sufficient volume to
maximise the annual through-put and so the size and number of
an individual chamber and the number of shoes that can be

25 processed in a batch cycle will depend on numerocus factors such
as, but not limited to, (a) annual production volumes, (b)
operating hours per day and annual operating days, (c) factory
operating efficiency, (d) capital cost of equipment, {(e) size
of footwear and materials used.

30

The dimensions of the chamber will be selected so as to
accommodate the particular footwear items being treated. For
instance, generally cylindrical chambers may be suitable for a

35 wide range of applications, but if necessary, elongate or



range, for exanple from1:3 to 1:5, many pol nerisations can take
place with a tinme on:tine off range of 1:500 to 1:1500. Particul ar
exanpl es of such sequence are sequences where power 25 is on for
20-50As, for exanple about 301s, and off for from 1000As to

300001.is, in particular about 20000As. Tpical average powers
obtained in this way are 0.01W The fields are suitably applied from
30 seconds tw=GBnmuhat eshard@rpr ederisblopnbronrted @rChndesdit@toid, or of
dependi ng UpQHch%e?a Lure qf tﬁe nononer and the substrate, and the

nature of the targe coa q% r ed. Sui tabl e plasmas for use in
t he met hod of the |nvent|on |nclude 35 non- equilibriun1p|asnas such
as those gengra C%Qm% ré‘na%%f r%?&f&bﬁ% CREL s ﬁ@xcr%‘é’a%f ﬁ
current (DC). [0 era tnDs fieri’c or eric

pressure aSPQQQ§Shnemnorrnu:MGyaCQmpﬂu$6panEECEI§nd @@méve$ fQﬂweyeaneems

generated by, I adigf,r eAUENGI. %tiﬂgedi arggﬁ tqaugﬁs%c%g%m Ry

be used to generate gaseous pl ashas. e€Se co
cont ai ners crraqmlszyﬂmrcicrarﬁé@r éal:hemacﬁ@ pthsrmlsesmgrebeog@#elrcmsed

Particul ar exanpls o e e i.nst
W02005/ 089961 and v%oﬁz?lzgg’%%g%wﬁf%% g?‘ﬁg% eg’t1 ft’g%% ﬁ%o%% g?%rﬂ

generating apparainsahred ardnpabler voduak| pemes asaigl ewndingdhargef ¢

sui t abl yoi gniztagh18Y: APPI NGedwhigh, fraquenty, vl%laﬁ{age, H&péve%xamglﬁt
13.56MHz. This i's applied using el ectrodes, ﬁ% be i nternal or

external to @5 ke epafiiee tﬁuPﬂP?ﬁ%ﬁwété%eO%fquéﬁﬂgér th aAnosphar &c

internal . SyltahblYet her ga%seV8BOWe Ut 198S cHk XIdUEL rbs SHpRldiad aﬁ.e@ks"
rate of at least 1 standard cubic centiietre per mnute (scc and

preferably in the range of from1 to 100sccm 20 In the case of the
MONONEr Vapoie ab?wewfl%ydtsabw &mmgdoﬁtp&qe&ab@ etoh IMo 500w,

80-300nqgnlqghiablor exanpl e at about 1

y at about 100W peak power applled as a pulsed field.
The pulses are 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 ig in the range of from 1:3 to 1:1500,
depending upeon the nature of the monomer gas emploved.

20 Although for monomers which may be difficult to polymerise,
time on : time off ranges may be at the lower end of this
range, for example from 1:3 to 1:5, many polmerisations can
take place with a time on:time off range of 1:500 to 1:1500.

Particular examples of such sequence are sequences where power

25 1is on for 20-50us, for example about 30us, and off for from

1000us 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,
30 preferably from 5 to 60 minutes, depending upon the nature of
the monocmer and the substrate, and the nature of the target

coating required.

Suitable plasmas for use in the method of the invention include
35 non-equilibrium plasmas such as those generated by

radiofrequencies (Rf), microwaves or direct current (DC). They



m nut e dependi ng upon the nature of the nononer, whilst the pul sed
voltage is applied. 25 Gases or vapours may be drawn or punped into
the plasma region. In particular, where a plasma chanber is used,
gases or vapours may be drawn into the chanber as a result of a
reduction in the pressure within the chadber, caused by use of an
evacuating 30 punp, or they may be punped, sprayed, dripped,

el ectrost at igg} loperadt sefl Mmokspheeietr BLB-ifiRoddRANer passdifreGOBBDAre
inliquid h ndllnrgL Pol%nerlsatlon i.s suitably effected usi n%_F
vapours of Perd 98° h §Fep?rﬁ’i1rﬁ“&iaﬁeao‘5?ved¥e§ GY e3 OISO AT B 1°Y
to 400nt or r ,residictabliyemdieabqmie) 10- 100nt orr. 21 Precise conditions
under which the plasma pol ynerization takes place in an effective
manner will vary dependi ng upon factors such as the nature of the

pol ymer Bei niprdepestoeds cfs ewelbnast matyhde nased e;oofgehEEasm@tsreatle and
W 'l be determned usg rgeracl‘i g nmet hods .and/ or_ at her tec ues. The

di nensi ons cﬁlatsﬁngscha Aber Wi P | %seéeqom@treaes%orécsaltnersc%orﬁmcf e the
particul ar suBsteaseiwrwiden @éabmslgnatyr bat generz} cbhe phamberlamay be a
seal abl e co t [ ow pr. es, £ [ conprlse
inlets and oneu %esf%? %Léh %Qé?a ealre dgg ibw I tfof'fol StalrEllel iSed in
a conti nuouswqm@éégw%l@l amd WODR 28 BAsst bot rham}pa:rtfmecubamverrtuonel

| atter se, p e r creating a plasna
i schar 0 18 TR TR R e R P ah Vol une
punps, as IS conventl onal for exanple in a device with a "whistling

| eak?. However i phlls 250186 Bossidlg Y

systems at at ngslpherlécspregsure cg%segt£'(;1'H)ér:1é§js'L g%Hgt%?Hﬁ’eg@%lng
"whi stling |edksh fQ@qwmy@ﬂé@%blf@rt ?X@mplfheﬂtt rléa‘ééTdH%hoéfhnf&ylﬁe
assessed using,test §sLANAUH0PALs | %ﬁ*&ﬁ R béliql*aeéﬁaih&te%grﬁmh@

AATCC 193/ 20 (Anerican Associ ation of | e Col ourists and
Chenistéf. Jdiie chamber, but in the case of larger chambers are internal.

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 100sccom.

20
In the case of the monomer wvapour, this is suitably supplied at
a rate of from 80-300mg/minute, for example at about 120mg per
minute depending upon the nature of the monomer, whilst the
pulsed voltage is applied.

25

Gases or vapours may be drawn or pumped into the plasma region.
In particular, where a plasma chamber is used, gases or vapours
may be drawn into the chamber as a result of a reduction in the
pressure within the chamber, caused by use of an evacuating

30 pump, or they may be pumped, sprayed, dripped,
electrostatically ionised or injected into the chamber as is

common in liquid handling.

Polymerisation is suitably effected using vapours of monomers
35 which are maintained at pressures of from 0.1 to 400mtorr,

suitably at about 10-100mtorr.



The invention will now be particularly described by way of exanple.
Exanple 1 30 A Victory branded shoe (with the footbed renpoved) from
a footwear manufacturer was placed into a glass chanber tube of
approximately 13 litres in volume with an externally wound copper

coi |l electrode and evacuated for one min2ite using a Leybold screwine
SP630 and a Leybold Roots bl ower 2001WSU 35 punpstack. After punping
for one mnute, a continuous wave pl asma was struck at 50 Wfor 30
seconds usi a .Dressl ' radj o frequenc enerato
2nd . home. oIS RE: BRI HRWSFREEoPR 618 CP Vet BEPELHareof SRR
footwear. Fobleaws g &hi sfﬁaqmwfel mmmmtmadlacaw ai@emﬂmﬁgemlodmafactors

i ntroduced |nU'E thetﬁ her VI Ocirrerrtgbenune O Qgeé sDwe?LTa
condi ti ons of i GI'OSEton LR AV R R R T a6}

peak power ofhss@atuferof q:marlsmusbfaﬁe rAndutve 31 Wtc@tehcmsedlmntghe RF
supply was t of f no our ce and the system
vented to al]'!rrlorl'{lt(i{g'1e mer:hg&s ?ﬁ% heta roem%wgg envved. 10 Initi al
assessnent to determ ne the hydrophob| city of the shoe is carried out
oY Pl actng SHRPIhenBloNBle (0 HLNES. Ok SRR DL Bhoohol) anto the
shoe and assessing t egree of repellency run-oft and
wetting / vm%d@qmgwdecgr*dnm@atr@lmﬁlahesqb@;(;taMTmdE@@bEOD@lr(gﬁ\rtmeaca@-
Associ atjipon r.s e ter
ating of wescorrng T8 oy & paPag ekt [icarpa 10 Al
the treat ed Bitsesssmparedit gax corprisIsordlaAgS (ANG catédtshoer ddme t hen
be assessed bes\ﬁ@agglsngtcs réql%baogtb@c;qfeeu%gglgé&q %XQBﬁH{I?u&Q‘, E)?oce
standard conditions sinulating the human foot at a stress’| eve
(34C and 5mB@shPrswial irate)Stedi ngls @%Avmamdvarw@dl%r%x Ufese, the

Managenent -B¥ﬂésﬁ§éiggh&@@456@)necessary for creating a plasma discharge

15 within the chamber are maintained using high volume pumps, as
is conventiocnal for example in a device with a “whistling
leak”. However it will also be possible to process drug
delivery systems at atmospheric pressure, or close to, negating

the need for “whistling leaks”.

20
The hydrophobicity of the treated shoe may be assessed using
tests conventiomal in the art, such as the test method AATCC
193/2005 (American Association of Textile Colourists and
Chemists) .

25
The invention will now be particularly described by way of
example.
Example 1

30 A Victory branded shoe (with the footbed removed) from a
footwear manufacturer was placed into a glass chamber tube of
approximately 13 litres in volume with an externally wound
copper colil electrode and evacuated for one minute using a
Leybold screwline SP630 and a Leybold Roots blower 2001WSU

35 pumpstack. After pumping for one minute, a continuous wave

plasma was struck at 50 W for 30 seconds using a Dresgsgler



23 Cains 1. An itemof footwear having a liquid-repelling polyneric
5 coating, obtained by a plasma treatnent process, provided over at

| east part of a surface thereof, said itemal so being provided with a
| i qui d- absorbi ng foot supporting footbed. 2. An itemaccording to
claim1 which conprises sports shoes. 322An item according to claim
1 or claim2 wherein the polyneric coating is fornmed by exposing the
itemto a pulcedrphason cohipr ifskdgercy grpetatonfaddanbae (hgdeRhat chidy
where R2, R2 and are_independently sel ected f hydr ogen, al kyl
hal oal kyl orn%rwy rﬁgﬁ?i Bhatd fcgﬁlﬁi“??t ed%H aﬁ%l%{, %%déﬁo?‘ge%'gr oup
X-R5 where Rolilswangatkid sompehdlloatindtegr aupybact: Monsmar e ;ind rgaoced
of formula -(10) Q. -PLAIUTH2) OYrﬁoﬁl\Ah'merre tﬂbgouriléeranuil oLe ef{as?r}ca from1
to 10 and Y15 a EOna or a suﬁpﬁonanléé group; or & grou%’

- (0) pR6( 0) g(CHAittionkher® RO niisrasytomid iconalhy, sAtbstillisecbrns bdlfotinpe
is 0 or 1, i i n_integer. qf fr 1 to.10, ...
provi ded t hgﬁ'{d \%ﬂgjﬁgk ?"Z&g,orft S?SQOJ? lé% lpﬁg%gg.?f %ormlggg%?f i‘l%lteeﬁt this
peri od of titmae ¢hal RBwsupivowest Fweie?b ofdl yaervas [tageronand o seuone

the surface giy the LigMy ‘bgn'%gdiﬁ M { ,C%:d{h&giﬁf ﬁ@)éh%?&g%go%g wikal m

wherein the 1temis exposed to pulsed plasma wthin a pla
deposition cirwdyed. 30 5. An itemaccording to any claim3 or claim4
wher ei n jjphe

Initial assessment to determine the hydrophobicity of the shoe
is carried out by placing droplets of water (or mixes of
isopropyl alcohol) onto the shoe and assessing the degree of
repellency by both run-off and wetting / wicking according to

15 the test AATCC 193/2005 (American Association of Textile
Colourists and Chemists). The shoe has a water rating of wé
according to this test method. The ‘breathability’ of the
treated shoe compared to a corresponding untreated shoe can
then be assessed by weighing the shoe before and after exposure

20 to standard conditions simulating the human foot at a high
stress level (34°C and 5ml/hr sweat rate) using the SATRA
Advanced Moisture Management Tesgt (SATRA TMV3T76).



conmpound of formula (1) is a conmpound of formula (I1) CH2=CH R5(I1)
24 where R5 is as defined in claim3 or a conpound of formula (111)
CH2=CR7C(0)O(CH2)"R5(111) 5 wherein n and R5 as defined in claim3

and R7 is hydrogen, C -lo alkyl, or C _l.phal oal kyl . 6. An item
according to claim5 wherein the conpound of forrmula 10(I11) is a
conmpound of forrmula (IV) O where R7 is as defined in claim5

and x is an integer of from1l 15t0 9. 7. An itemaccording to claim®6
wherein the conpound of forrmula (IV) iGlaims

1H, 1H, 2H, 2H hept adecaf | uor odecyl acyl ate. 20 8. An itemaccording to
claiml or claim2 wherein the polynmeric coating is forned by

exposi ng thea .i hamten pAIBLeeAPisiing a Torpeudpef 1oy mehaméM)c

5 coating, obtained by a plasma treatment process, provided over
at least part of a surface thereof, said item also being

provided with a licquid-absorbing foot supporting footbed.

2. An item according to claim 1 which comprises sports shoes.

10
3. An item according to claim 1 or claim 2 wherein the
pclymeric ceating is formed by exposing the item to a pulsed
plasma comprising a compound of formula (I)
R1 R3
>:< (1)
R R
15

where R', R® and R’ are independently selected from hydrogen,
alkyl, halcalkyl or aryl optionally substituted by halo; andRr’
is a group X-R® where R® is an alkyl or haloalkyl group and X
is a bond; a greup of formula -C(0)0-, —-C(O)O(CH,},Y- where n
20 is an integer of from 1 to 10 and Y is a bond or a sulphonamide
group; or a group ~-({0)pR*(0)4(CH;)— 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

25 polymeric layver to form on the surface of the item.

4, An item according to any preceding claim wherein the item is

exposed to pulsed plasma within a plasma deposition chamber.

30 5. An item according to any claim 3 or claim 4 wherein the

compound of formula (I) is a compcound of formula (II)

CH,=CH-R® (II)



R /RIOR11 (\ Z.) R25 where R8, RO, R o, R11l, R3.2, and R13 are
all independently selected from hydrogen, hal o, al kyl, hal oal kyl or
aryl optionally substituted by halo; and Z is a bridging group. 25
9. An itemaccording to claim1 or claim,2 wherein the polyneric
coating is forned by exposing the itemto plasma conprising a
compound of formula .(VLI) 6 7 WB11, 9 WO R21 (VI]) .Rn, Rn'" Rn
where R16, ﬂhffﬁnkafg Fﬁdggéﬁﬁgﬁﬁpyci%Fﬁggéﬁ'FrSﬂTﬁ?ﬂ?%@én?oﬁﬁpégen
al kyl , hal oajtkytly or aryl optionally 10 substituted by hal o; and R21
is a group X -R22 where R22 is an al kyl or haloal kyl group and X is a
bond; a group of fornmula - C(0)0(CH2)xY- where x is an integer of
from1l to 10 and Y is a bondcaj=x’sub)ph@najrde groop; or a group
-(0)Je3(9),(C1-12)tmhere R23 is aryl optionally substituted by hal o,

pis 0 of 1,
wherein n and R’ as defined in claim 3 and R’ is hydrogen, Ci.io

alkyl, or Clklohaloalkyl.

6. An item according to claim 5 wherein the compound of formula

10 (ITI) is a compound of formula (IV)
O
H CF
>:g-|\o/\/( 2))( \CF (]V)
H R’ ’

where R’ is as defined in claim 5 and x is an integer of from 1

15 to 9.

7. An item according to claim 6 wherein the compound of formula

(IV) is 1H,1H,2H,Z2H-heptadecaflucrodecylacylate.

20 8. An item according to claim 1 or claim 2 wherein the
polymeric coating is formed by exposing the item to plasma

comprising a compound of formula (V)

10
RS / R 11 .
/g = "
R Z
25
where R%, RY, R!, RY™, RY, and R!® are all independently

selected from hydrogen, halo, alkyl, haloalkyl or aryl
optionally substituted by halo; and Z is a bridging group.



15 sis Oor 1andt is O or an integer of from1l to 10, provided

that where s is 1, t is other than O. 10. An item according to
claiml1l or claim2 wherein the polyneric coating is formed by
exposing the itemto plasnma 20 conpri si of formula (VII1)
R24-cec-xl -R2' (VI'11) where R24 is hydrogen, alkyl, cycloal kyl,

hal oal kyl or_ aryl .25 optionally substituted by .halo; X1 is bond or
a bridgi ng ggr'oﬁ\é; léﬁ’& Olrrs&lﬁﬁ £V @a,lmcgc?ﬁa‘f‘ m 8r‘7“’}é‘?’f/eflrbrtg‘ﬁp
optional | y suhisiketit ecbdni ngal egesemedD bilex@s idemhac Cosmitag plasany
preceding claim .wherein the | iqcl),lf' -abs?r bi foot supporting footbed
does not hav& & FPHUT o rEFEPPFAC pdI B fc(Codting. 26 12. An item
according to any preceding claimwherein the |iquid absorbing foot
supporting footbed is removable. 13. A pethod for preparing an item
of footwear according to 5 claim1 co i$¥ng treating at |east part
of the surface of the itemof footwsar.|orl agmterial fromwhich the
itemis constructed, to allow a |iquid- 8 ezl1 ing polyneric coating to
be deposgt ed thereon by a plasnma deposiRi¢ process, and providing a
| i qui d- absorbing foot supporting footbed at the 10 region on the
inside of the treated item upon which tHéThearer's foot rests. 14.
A nmet hod according to claim 13 wherein the polyneric coating is

formed by exposing,.at_J,east, ggrt of the surface of 15 the itemto a
pul sed pl as#&@¢Gnprising & cBmpdUAF of 2FormdrRepf§ntly selected from

hydrogen, halogen, alkyl, haloalkyl or aryl optionally
10  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({O)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)(CH,) .~
where R is aryl optionally substituted by halo, p is 0 or 1,
15 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.

10. An item according te claim 1 or claim 2 wherein the
polymeric coating is formed by exposing the item to plasma

20 comprising of formula (VIII)
R -Cc=C-X!-R%® (VIII)

where R* is hydrogen, alkyl, cycloalkyl, halecalkyl or aryl
25 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.

300 11. An item according to any preceding claim, wherein the
ligquid-absorbing foot supporting footked does not have a

liquid-repelling polymeric coating.



R3 R4 (I) where R, R2 and R3 are independently selected from

hydr ogen, 20 al kyl, hal oal kyl or aryl optionally substituted by hal o;
andR4 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(0)O0O-, -&;0)0(C}Q),Yﬁ where n is an
integer of from1l to 10 and Y is a bond or a sul phonam de group; or a

roup -(0 0)g(CH2)t- where R6 is aryl optionall 5 substituted,
By hat o b 120 oy ek B o ™ P eSBlng i iyt B by bt
to 10, proviadedrbhay fder eugpbsting tfdosbetihgs dda@rrable. for a
sufficient period of tine to allow a protective polyneric |ayer to
formon the surface of the item 30 15. A nethod according to claim
13 or clai miX4 wheeehed tihe prepatindeant deah esf ifooplvasedaadddiingato

pl asma clgaan{ait oget her w.th one_ or nmore.nono

, ich bl t
b ST ORh D CREs T e IROO TS, LT $1eF4RR 00 e

generate’t he
state, a gl awem23fdisctharage ps & gmtteadan fhom wWHiehchhabererand a

sui tabl e pul e.Js lied. .16. A method accordin 0_an
one of clai n€0%%§¥?!5£%g’ Oeraglgﬁwga gluﬁqé‘lels% 5?%&;&31&% Ba?Yfﬁe%l%e 3%?13% 1%/%
whi ch the rdid clepbsited titmeeon by td me asht depdsittibe pangss=of ahdom

1: 500 to 1: g1 iy t . 1 JTRIQVI t he. ort of an_jtem
of footwear ]ptS%Q’tl ﬁ(lan %rlelﬁuq?algggcﬁ[g{lﬁl d 8%%%%5110%815 gg%a ?%}bge dsz"i‘i%ldt]‘il em
by a 10 lfet ediaocor dilrey ineidayobfths arestdd iteml@pon which the

wearer’s foot rests.

14. A method according to claim 13 wherein the polymeric
coating is formed by exposing at least part of the surface of

15 the item to a pulsed plasma comprising a compound of formula

(I)
>:< (1
R R*

where R', R® and R’ are independently selected from hydrogen,

20 alkyl, haloalkyl or aryl optionally substituted by halo; andR’
is a group X-R®> where R® is an alkyl or halocalkyl group and X
is a bond; a group of formula -C(0)}0O~, —-C(0)O(CH;).Y- where n
is an integer of from 1 to 10 and Y is a bond or a sulphonamide
group; or a group -{0)sR°(0),(CH,) .~ where R® is aryl optionally

25 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 ¢., for a sufficient period of time to zllow a protective

polymeric layer to form on the surface of the item.

30 15. A method according to claim 13 or claim 14 wherein the item
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
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discharge is 1lgnited within the chamber and a suitable pulsed

voltage is applied

16. A method acceording to any one of claims 13 to 15 wherein
pulses are applied in a sequence in which the ratic of the time

on : time off is in the range of from 1:500 to 1:1500.

17. A method of improving the comfort of an item of footwear to
the wearer, said method comprising treating said item by a

method according to any of claims 13 to 16.



