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METHOD FOR LI QUI D PROOFI NG AN | TEM BY PLASMVA GRAFT
POLYMERI SATI ON The present invention relates to a

woreiokoth7#or protecting an item especially an PCEGBRG08/002416

clothing or footwear, from weight gain due to upt ake

of 1'i quizry f rentng Lpvention rel ates
met hod for dp%oﬁ'b{nblggR%OFthG ITFG%!% FaF4 CBAFT tem Of
clothing or footwear, q"‘P(MFrB Wel'gNt  gain due to uptake
of liquid conmprising exposing said itemto plasma in a

gaseous state for a sufficient period of tinme to allow

Tﬂepﬁ{é@@%{t' ¢ Qﬁf@fo%%eﬁ.gﬁz h%e%Hg) afor %ro%hg¥iﬁ§ rQn

Liquid rep el I ent” chem ca a can
ifaBr | %Sﬁe@lﬁélm mllti@mngfn@l@trhlallgs Osuéwia«s%asy nEhet iweight

gQth@@55x>Eﬁﬁaﬁ§4ﬂph§qg9&ypﬁpg%&%ggulQPlXﬁéggﬁyé$¥&

x natural fibres, for ex cotton
rghate® dicher MAkRRD bﬁe@éfnpﬁ@b@m@éw oy toempartisesciathy e item

oPUBORthi g BEI Bl twedM, @§@ﬂ'wef§ﬂ% Qgig'éhe Hessrare o

t echni ques have provided naterialS wth very good
LLEUE! CHPTHEERY GIAPORABINEREE res §f>a%'esmai Aladdgadesms

sterdeidyy aaehgfi&éntnparﬁed Sé@lﬂ&negtowm b 88t RIS
are often referred to as a durable water repellent

LEPvR) tC arEn pridfuctstaterasat it s and foot wear
are constructed to provide a degree of liquid .
re8|%t ancglor t beco wat erproof, it_is likely that

LoAe O PHORehtst bpseppide/tPal 2 Hat Tolls,

1haSu(bJeEﬁmEE§ﬁHBd s\m@heés r egitgeAnt Pyl ¢ed Mg @o%aﬂgﬂe
a d|t|o these DWR .fi ni shes can be ﬁ{ﬁw ded to wd

er ofemﬁf o%‘b]c\fess%ﬁcﬁn%sn%lé]rﬁ s PahReIfrREes 5| %%.%mple

cbagﬁn. awnungsseuuhdaleapheiyhaﬂé @bhﬁrpﬁndudéaobyOéompanles
Lptecty ve pater] al.s _giying a.good | evel veral |
P UId POPetté¥ﬁ¥lant gM,ghsaﬁi and Dalkln 8hese
technlques have provided materials with very good levels of
both o0il and water resistance, in addition to being able to
minimise staining. These treatments are often referred to as a

durable water repellent (DWR).

When products such as garments and footwear are constructed to
provide a degree of liquid resistance or to become waterproof,
it is likely that one of the major components used is a
material that has been rendered water resistant by using a DWR.
Tn addition these DWR finishes can be provided to wide number
of products such as tents, umbrellas, sleeping bags, awnings
and a variety of other out-door or protective materials giving

a good level of overall liguid protection.

Other approaches to imparting liquid resistance which have been
investigated include wash-in post-construction processes and

the use of spray on formulations.

Although fabric rolls can be treated in the manner described

above to give high levels of water repellency, these materials
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O her approaches to inparting liquid resistance which
have been investigated include wash-in

W@ombAtomst ructi on processes and the use of spPEE/GBRO08/002416
formul ations . Although fabric rolls can be treated in
the manner described above o give high levels of
wat er repellency, these material snust then be

con ructed into 0 ucts S f
SRR G Rone P napap b, P9 Brl o i fpauces
S0 $@apbgafrastte ner §ootm‘aes orhps, cEic@SNtE| piGigRs seams,

f oot beds and so on_ar ui h t
ASRRER, 10 o0 Sl as oo Thngpradl  ab,on e
réqnmreﬁanwhese|addrayobelcndmpoaahtstmﬁﬁ'@@GeF ¢ W%SqBPd

1Ir11'(1:"esrlesﬁ ? %?l& c_’féﬂﬁ@ @C(;Ior1§ A3 ngg ek ahl € &olddhizen

energe phy Sical I nconpatability with the
tlpmmdﬁ&&ldmwﬁ@tﬂt the B0 coessEsctermlasegnfpvourable

?#ﬁ%ﬁ"ughéP%?{fB% BEogﬂiélcéiuQﬂc@ﬁpé%éﬂﬂﬂ1h99w1ﬂw|ﬂhe

ves eate further areas in_the product which
pypddsmot Mprewyele (the PEVRESHE pPRBPERT dit FeRBFFEdimy the

%5@h5pdsﬁéﬁraslﬁﬁﬁ%§§n$fxM@h?Ehbﬂé@y@QSQﬂ@aﬁ@&ﬁ&ﬁﬂkr
oot wear or arnent s

or exa w | ren? he
apeaducy t@ﬁaEé%%ﬁ%ﬂaW@lFB T%k?\ﬁ9§rBFovﬁ?ﬂ<tﬁ§ 88?%%%5‘ as

p2B: &XAMR Ceqs DRSS A enef & iesi. gnegrdds afmaner ﬂMI@Iugh
conventi onall DWRs coul d not be lied to

ap Y

theveganst ofr 6PRETGHN Cdu2 T Y i 58gv%§?@ﬁ%f gwlg%s?%%&%r the
pASRESE SinSdeBpaspoles thegueded.in the materials for
aesthetic or airflow requirenents, or the choice of
mat eri al s and bondi ng technol ogi es. A further problem
TaReh Of t Rt wEBEead MDIkAnble] Sstidee bmer efised dept aked oifn a

et M SpHRELE S0S L SAE s s aive
geendiévanss Phetseaircer dnbet@faowadhasaroewrméndemre
a%ggég ﬁ%&ﬁf%Enﬁofgg%QQmEQSdSH?%&%Pkﬁﬁérﬁiﬁi%o@eégg%héﬁic
or alrflow reguirements, or the choice of materials and bonding
technologies. A further problem, and often more important, is
the increased uptake of water of the whole shoe which can lead
to a significant increase in weight, especially in wet
conditions. The wearer therefore has to expend more energy
carrying around the substantial extra weight of water now
present both in the shoe and absorbed onto the materials. This
can also occur when physical barriers such as membranes, like
those under the trade marks Sympatex, Gore-tex and event, which
may or may not have a DWR applied to the upper material that
covers the membrane are used. Here, water can penetrate and can
build up between the outer, upper fabric and the membrane and

therefore increase the weight.

Footwear or garments using membranes to claim the highest level
of ‘water-proofness’ will always consist of an outer fabric
with a DWR that is stitched or attached in some form to the

rest of the shoe or garment and very much rely on this to
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present both in the shoe and absorbed onto the

materials. This can al so occur when physical barriers
wWGeawhoag4henbr anes, |ike those under the tradePCEGB2008/002416

Synpatex, Core-tex and event, which may or may not

have a DWR applied to the upger material that covers

t he nmenbrane are used. Fbre wat er can penetrate and

I n abric and the
BNtk SR IEED 0P cOHESEe | BSRatENIS BuT L0E
iortegati et thei mgnﬂnmtrr MQSptev@dtallmgh:bes hoghester! ened the

of. wi || oCONsi of an outer
e BP0 nIES o B Pt R S R e b€ e
CF@Wﬁﬁﬂ@rtlﬁada@gtt@fsuﬂﬁiaghmelome;gntwantramﬁaNery much
rely on this tomaintain breathability and confort.

Despite the fact the integrity of the nenbrane may
Preevéhtciinpress of waalerin and siwnyf-oot pravdsesowill vary

A8 08 B URTIRNE o Mﬁferp%@?&ﬂﬂ gﬁ%nmcthcg hi 5 d Li%;fr 8Ly .

occur |eading to substantial weight increase.
Rfféer Vidfesanoplsrstciise andegpreiingncprotess eovarage of

el Ytélﬁorﬁso%%lﬁ}ré’dé&ﬁ‘éllt %e@@@&ﬂefefjcegﬁngiﬁ&ge@ﬂadt REn 1ead to

naterlals used. Difficulties can also arise 1n

CRPRPBYI W%P@F%S%oxﬁéﬁ%@éy ofndgr@ipgam thes rowitpchion
mklasaction left un-protected can | ead to copi ous
liquid ingress, thereby underm ning the protection
achi evable . There therefore remains a continuing need

Thetel B BRteNBbAOE Qf cBhevheh M nbb8aksBN$Hokqal h&Ras
ch as foo%yea{ and 3¥Jnents whi ch provi de adequat e
86?‘61%’&) FRETBTOreCOron tBEE SHGTc RS af So-WersT andeyajhtents

Nmabh ﬁr@nﬁd@ﬁbﬂk@u&ﬁe|jﬂ@@hd—pi$&ﬂﬂﬂ@¥p&@géfﬁﬂq? he which

urden on the ar er asnp depasiti on techni gues
aﬁg\?ea e W&&GP?WH@V%BW% %éla@b%s.fﬂe&ﬁbésf reducing
qmalyneden:anoahen@Saxﬁﬁ() a range of surfaces,

Plasma deposition techniques have been gquite widely used for
the deposition of polymeric coatings onto a range of surfaces,
and in particular onto fabric surfaces. This technique is
recognised as being a clean, dry technique that generates
little waste compared to conventional wet chemical methods.
Using this method, plasmas are generated from organic
molecules, which are subjected to an electrical field. When
this is done in the 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.
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and in particular onto fabric surfaces. This technique
i's recognised as being a clean, dry technique that

w@emenat’es |ittle waste conpared to conventi oneCT/GB2008/002416

chem cal nmethods. Using this nethod, plasmas are
generated from organi c nol ecyl es, which are subjected
to an electrical field. Wen this is done in the

Tﬂ'ée?ﬁ@&%@fln@eﬁy 54 kg cbifa e, ol 4 18 gpgpound
in e ynerise onto bStra
e@@ﬁveﬁt@rdm;lecpubm apht hesy scarerddiglh gromecef liquid-

p%[)k'ﬁ?”&%t%%@&%%é“%cﬁﬁ%é& MY LS ShNat s N6AT 3,8E T ONG

resenbl ance € nononer specl es, ereas a polyner
rﬁélthéMkn géna@picedirisiieg b phesrarcdatebetextisegeingnstrated

e 1 ashiae 995919@4& Ilec%mOEoﬁqE@réqe%' &@Qtur&%%ltea can

epen upon the nature of the substrate as well as the
CRARGPEPBIT -t RBCNBIBIRYS @@éaea?kﬂQﬂﬁ1§PﬁlO@@ﬁQhﬂ§§FOQh¢ﬁh

cotipl 8x @RS HedediRRNeaaat o FaNANOL s have faund:{hat
b¥6u3| pl asma enhancenent technol ogy, not only can a

HS R TERE| P Ui GoF PR 1St SBRFBHCTE §ERPRY P all

d@hﬁboﬂélﬁ@s rSik@Bi hi S, I eHUE Qb dth oWat RS Rbake1 byrom
g o E@%Iete itemijs denonst r at ed by the plasnma
n

CTBAPRB AT SAIPORE o dm{Padit BEPRGEnaar Pakecularly

tﬁhmg@@mu@hasmai ows mb ul ha feeneprab kOl headPl Bs
e |on|zat|on

di mensi onal qg products and t

W§FP§§5 it g@hﬁ@%Ye Bf° 9 | GAFEY r PAUENLCFUTRA itonapwer energy
egpoupstuxe.al | conponents of the product, independent

of the material fromwhich the conponent is

constructed. This results in nolecularly tail ored
Agcoddoteslwi tthenpresmlt watventigm trakeiaas &emnﬁohessr

Lght, for th r to arry round | ead %
pﬁ%mer %ﬁgﬁﬁ'lgiﬁgﬁd) ﬁ@égk% ngﬂpﬁglg e rgg tauid

cioppehtimn eppovidessa drethodtd grlasma in a gaseous state for
a sufficient period of time to allow a protective layer to be

created on the surface of the item.

As used herein, the expression “in a gaseous state” refers to
gases or vapours, either alone or in mixture, as well as

aerosols.

The expression “protective layer” refers to a layer,
especially a polymeric layer, which provide some protection
against liquid damage, and in particular are ligquid (such as
oil- and water-) repellent. Sources of liquids from which the
items are protected include environmental liquids such as
water, and in particular rain, as well as any other oil or

liquid, which may be accidentally spilled.

The method according to the invention may suitably be applied
to an item of footwear or a garment, particularly to an item or

footwear or a garment for use in sporting activities, such as

"running shoes or trainers.



10

15

20

25

30

protecting an itemfrom wei ght gain due to uptake of
liquid conprising exposing said itemto plasma in a
w@a®eous4sst ate for a sufficient period of ti nmePCDGRRI0SNN2416
a protective layer to be created on the surface of the
item A s used herein, the gxpression in a gaseous
state" refers to gases or vapours, either alone or in
m xture, as well as aerosols . The expression
"protective |layer" refers to a |l ayer, especially a
Alﬁplnwﬂembﬁid: ayetpountli e gmrsowhdehsm@qmoetsepléim agai nst

idd d art . i
o R0 EhT o ForBpel T epErLahe s pHLE (S ET e
1avdrchont beei slenmcar ef priv édteadmencswidabdivie ontfcht al
S%JStqg"aéA%Sm%S)ﬁcﬁe&s w%%ﬁrm%ﬁ'}% ugeea]{]ﬂéﬁiaearth5§é NenAs MRl the

er ol l may be accidentally
aspidd ed. cThebetdfogradecitdi wgtes- ¥¢iée11W§nPPbﬂn9rF&3‘F

Salflﬁf gl ¥nbgy k?slpég!alt%g L9 ﬁhénﬁe?bQﬁuéﬂQJa\%@@h ShcPBuding, for

, par arly to an 1tem or footwear or a
egmmmt Cﬁobomquﬁ SPOPLUTHIP ASVIiVYtFRRCTIFRCRuRRtional

g£5@g ng, %‘E $1 P01 4 sﬂbQ@éﬁMﬁ@@ﬁ%&b@nﬁ@é@@é&ﬁtl@bro
vhi er oes pl asma f%_/Lmarl sation_to for N
cmmcemdSe;ﬁéBE &R %7d|3§|9r8ﬂ cr é@é% RETIRREGT Ghlenes sﬁ%afn&cg
29f thed Wemmeyosdli babbyobesused d:&b@érahio@tammmrs
Shi ¢ may be used include those ﬁnovvn in the art to be

ugapiat Ssf CPFRRRd GPiabR? L e raPant b INHEPPR atoms ©OF
p&@ﬁéi aQ@dSé’J?@érfl%t @SmPyuil ADFR 2ROl yAeey i19atch oibon atoms (
PogER | PUACL i AR CobPaE o FOUPETTY o et At fyynos
(WEF3o B 623t eda perddedo b@g@@i‘@&iﬂﬁ@%uﬁﬁ@ﬁldﬂn@?éﬂmonﬂly
szgggl%%%ggaggy%l}%ggﬁ% %g\?g%ﬁ ! &alcai:bc%l (:“an{:]omst S{th'c%gany
interposed with a heterocatom (WO 00/05000), optionally
substituted alkynes (WO 00/20130), polyether substituted
alkenes (US 6,482,531B) and macrocycles containing at least one
heterocatom (US 6,329,024B), the contents of all of which are

herein incorporated by reference.

pPreferably, the item is provided with a polymeric coating

formed by exposing the item to plasma comprising a compound of

>-:< )
R R

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

formula (I)

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)O-, —C(O)O(CHz)a¥~ 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)q(CHz)¢~ where R® is aryl optionally
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unsat urat ed conpounds optionally containing hal ogen

atons or perhal ogenated organi c conpounds of at |east
waogatien atons ( see WD 98/58117), organi c cRCpoBaw@s/002416

conprising two double bonds (WD 99/64 662) , saturated

or gani ¢ conpounds havi ng angoptional ly substituted

al ky chain of at least 5 carbon atons optionally

000 tii bkYyan
»{TLSEBORE il B 0o (4O 90 O50RChoptinat

imtgtestri pht Svoma|kéned 0( Us w148, 5131‘B)Wh§|¥8 fatf obydl d§ other
tl&%{]toal Nkpg @tsdf%%%aeﬂaepéﬁto%r pat pind WS 81389, D3AB)ective
e

contents of al whi ch are herein incorporated
PRYYTETEr BAERE tl“réPéWa%ﬂlyt,het FETEREM 95 tﬁ‘?o%F%d with a
pol yneric coating forned by exposing the itemto
pl asma conprising a conpound of, fornmula (I re
SRraE RBLeR NN JEPERE oFRT )Fqs& ecfed™r Bm %Véd%gﬁaﬁ%“ﬁ
g2l ., haboaligl driakyhappid enabiynts Wisbirbotieet bynd may
hal o andR 4 is a . group X-R 5 where R5 is an alkyl or
inglhuis KYFLYF dip-edrt %SX is a bond; a group of formula
C(O)O C(O) O(CH2)n~V\/nerenis an i nteger of
ond_or _a sul pho ;
i e GFUR AR OP PR (AR BBy B e e Re e SROPET
a0phd owlkysubsﬂﬁmuaedobyaMm atpms safd qrrefepalquf sfi®@pmo to
0_or an integer of from1 to 10, provided

1% an 3
hat” eramalsl, is other than 0 ., for a
sufficient period of tinme to allow a protective

ol bc _layer t
B8 Y e s B i SIpe s gt eB S bk e E ey have
firbwor gal Bykagpboups.onFhe al kyl chains nmay be straight

or branched and may include cyclic noieties. For RS

the al kyl chains suitably conprise 2 or nore carbon
PatberablauiRl atd \p fedarRkPD cadbearatvitfcarblpraf er abl y

peERQiégfﬁ}l group, particularly a perfluoroalkyl group of
formula CyFomi where m is an integer of 1 or more, sqitably

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

atoms.

In one embodiment, at least one of R', R®and R® is hydrogen. In
a particular embodiment R', R?, R’ are all hydrogen. In yet a
further embodiment however R® is an alkyl group such as methyl

or propyl.

Where X is a group —C(0)0- —-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.

Suitable sulphonamide groups for Y include those of formula -
N (R?)SO,” where R’ is hydrogen or alkyl such as Ci4alkyl, in
particular methyl or ethyl.
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12 carbon atons. For Rl, R2 and R3, alkyl chains are
generally preferred to have from1l to 6 carbon atons .

woe@betEml y RS is a hal oal kyl, and nore pref eredil/gB2008/002416

per hal oal kyl group, particularly a perfluoroal kyl

group of formula CnF2m+l whese mis an integer of 1 or
nore, suitably from 1-20, and preferably from 4-12

such as 4 , 6 or 8 . Suitable al kyl groups for Rl, R2
and R3 have from1 to 6 carbon atons . In one

Ianbodi erdrdimant} edst compoohd RIf, fe2Zmahd RY) iis hydomegeamd of
folmfy Paffs cul ar enbodi ment Rl, R2, R3 are all

hyrgrogen. In yet a further enbodi mrent however R3 is an
al kyl group such as nethyl or propyl . Wiere Xis a
group -C(OO -C (QHZQCQ{QEQ) ny-, n(hs) an i nteger which
provi des a suitable spacer group. In particular, nis
from1l to 5, preferably about 2 . Suitable
wadkehenan i - e a- N
R Sop aher R BT den T ey e e T
particul ar nmethyl or ethyl.In one enbodi nent, the
180PpAsthaRf ofOFsHha A |)r1hs R LOHRMAd, of 1 )f arsmul 1)
CrooCH RS (1) ahare fa! [ or o JBH Be OLD Lo Bokd
relation to formula (1) . In conmpounds of formula (I1)
Howdvéh frommgkarétied %n@o@@ﬁ@at,“'@%v%m%éhrﬁi REek8EReth (1)
.enmbodi nent, the conpound_of formula (1) is an acrylate
1§t 2F ot PIE Pf)fiﬁr—l;g’ééRHiéD(O) O (CH2)nR5 (I11) where
n and R5 as defined above in relation to fornmula (1)

and .
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-o alkyl, or Cijchaloalkyl. In particular R’
is hydrogen or Cisalkyl such as methyl. A particular example

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

0
H
>:€Lo/\/ CFcr, (av)
H R’ 4

where R’ is as defined above, and in particular is hydrogen and
X is an integer of from 1 to 9, for instance from 4 to 9, and
preferably 7. 1In that case, the compound of formula (IV) is
1H,1H, 2H, 2H-heptadecafluorodecylacylate.

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
double bonds for a sufficient period of time to allow a

polymeric layer to form on the surface.
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R7 is hydrogen, Ca_10 al kyl, or Cn-aohal oal kyl . In
particular R7 is hydrogen or G _6al kyl such as nethyl.
wopantizeul ar exanpl e of a conpound of fornul aPCT/GBR00BS02416
a compound of forrmula (IV) where R7 is as defined
above, and in particular isghydrogen and x is an
integer of froml to 9, for instance from4 to 9 ,

and. pref.er abl n.t C e 0 ;
SuRgrRaY o VPPe ey it Mee CGRf, cpradERtRe HHie bonprises
a lcvepodesyacyratea. (AW ternatively, a polyneric coating

may be forned by exposing the itemto plasna

conpri sing one or nobre organi ¢ nonomeric conpounds, at

| east one ofggahi ch R®rpri ses two carbon-carbon doubl e

bonds for a% fflg/len peri oR'%f tine to allow a

pol yneric | aye for the surface. Suipably the

compound wi t b’nore n on é ubl e bond conprises a

conpound of RPornula (V) wher® R8, R9, R10 R11, R12,

and R13 are all independently selected from hydrogen,

hal o, al kyl, hal oal kyl or aray optionally substituted
wthyrehaf‘p RANEZ RS, aRBr i atygl B greupll Bagdapleagently

U|tal bri.d gr Zf npaund  of

%gf f é:%ﬁ §e Eno’v\nl?gl %1&1&2&82” I n

opﬁfdnaﬂ&brasabﬁis;turtﬁdl bvehastii endl Iiylssufb iLEat R BRI

groups which may be interposed with oxygen atons.

Sui tabl e optional substituents for bridging groups Z
Exangd iede of ettt abdlick i1 g b L OURS par §9 T (ASgr 10 the compound
OP%J#JJ%OM %@“{:‘ﬁ%@é KA 1RAkhE Cob Bl REEf erIred

dgi ng group Z inc]udes one or

pacyl odproEhestidclgisupeti e idar ?P%‘Fjaﬁutefihé k¥t o@bﬁ%é’s

wmiéﬂuﬁa bgoiﬁ%gﬁbd%ehswﬁtﬂré%ﬁ@eﬁfaﬁéﬁbf(JBmHEabiéﬂdptlonal
ere I's an integer of from1l to from
R}aéé?

swlos gL tucaiehfm 4 lRﬂsg%f%uRsn&eﬁaﬁa% i Vel Hhshs:
1Y Q%€M a8l K¥tfiluoroalkyl groups.

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

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

j\O - (CRMRH)MO j\

where n is an integer of from 1 to 10, suitably from 1 to 3,

(V1)

cach R and R is independently selected from hydrogen, alkyl
or haloalkyl.

suitably R®, R?, R, ®m**, RY, and R'’> are haloalkyl such as
fluoroalkyl, or hydrogen. In particular they are all hydrogen.

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

haloalkyl group, preferably a perhaloalkyl group.
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or hal oal kyl. Suitably R8, R9, R10, R11, R12, and R13
are hal oal kyl such as fluoroal kyl, or hydrogen. In

weahoakar they are all hydrogen. Suitably theCT/GB2008/002416

compound of formula (V) contains at |east one

hal oal kyl group, preferably ¢ perhal oal kyl

group. Particul ar exanpl es of conpounds of formula (V)
Péf%&dﬁ*%rtQﬁa&ﬁﬂéé”angom & ReREand RIR ?581@5% the

defi ned above, provid that at |east one of RL 4 or

fRABiRNgst her t han hydrogen A particul ar exanpl e of

such a conpound is a conpound of formula B. In a
further aspect, the poI nmeric coating is forned by
exposing the iteqto ﬂ sma conprising a nononeric

sat urated organi gf congound,, sai d conmpound conpri si ng

an optional 'R htu Q ain of at |east 5
carbon atons optionally ater osed with a heteroat om

for a sufficient periodPR [ to allow a polyneric

| ayer to formon the surface. The term|L saturated”
wasreise® henei ®'° neansist Haritdwe mn@n“eprcd\ﬂie&dnmhaﬁom digast

I e _hongs ..doubl e or. tri ond

{{é‘ éécgr b&% g‘tonj}(ss vﬁ?alhe gﬁe nh(ﬁdrﬁg? of H’g?r Sittmple
Of|$uph'Eheompommﬂhexeroammnhmimclﬁdemubmygen, sul phur,
silicon or nitrogen atons . Were the alkyl chain is

i nterposed by a nitrogen atom it will be substituted

so as to forma serondary or tertiary am ne.
Simlarly, silicons will be substituted appropriately,

for exanple O partic%garly
sui table nnnonerlc or gani
formula (M 1) (V) mhere ,

ounds are those of

7, R18 Rl and R20 are
i ndependent |y sel ected fpOnehy
hal oal kyl or aryl optio |y

ogen, hal ogen, al kyl,
8l 17

In a further aspect, the polymeric coating is formed by
exposing the item to plasma comprising a monomeric saturated
organic compound, said compound comprising an optionally
substituted alkyl chain of at least 5 carbon atoms optionally
interposed with a heteroatom for a sufficient period of time to

allow a polymeric layer to form on the surface.

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 aromatic
ring. The term “heteroatom” includes oxygen, sulphur, silicon
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.

Particularly suitable monomeric organic compounds are those of

formula (VII)
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substituted by halo; and R21 is a group X-R22 where
R22 is an al kyl or hal oal kyl group and X is a bond; a

w@e@ap1i1 formula C(O) Q(CH 2)JY - where x is aPCT/GB2@81002416

of from1 to 10 and Y is a bond or a sul phonam de
group; or a group - (O R23 {f) s (CH2)t~ where R23 is
aryl optionally substituted by halo, pis 0 or 1, s
isOor 1andt is O or an |{gte,ger of from1l to 10,

provi ded that where s is is other than 0 .
Sui t abl e hal oal kyl gro Q_LFL}B;L 19*R17 , R18, R13, and
R20 are fluoroal kyl groups.|jhe,al kyl chains may be
strai ght or branched and mﬂl |icl ude cyclic noieties
and have, for exanple from gB{[o 6 carbon atons . For

R22 , the al kyl chains sui t conprlse 1 or nore
car bon atons, suitably from 1-20 carbon atons and

bl yisf 1d b Pr ef b R22
R ol ky R Bna R e ar A Pe R dn araarkeg Lo
fgfldéeﬁenpdﬁhm@tnar pykyl péef babkyal dey largi ooyt dnadlakmul a
é%b%%gfﬁtﬁf§ﬁﬁ lbs Qﬂjgfi%% nggl%%%ﬁpgp %ersu%&ab% an

from 1-20, prefera such "as
E\N‘Féfﬂem}( Tﬂasxlo@l@wéuﬂrO@ (8@)1 B {CHR)oovid; § gsowgn dinfegenla -
d/via»@hc@)r)oyi deR@ sUkLabl 6.80868"o T ANR o] Do PAr L] %“'yals a

is fromlto 5 pr ef eraly abou
b§&fipﬂ6 AN i@ hgRaubee faoUy; | ptl aderouios €0 bR (60 alda) «

whiB23 ])&23@8 Vﬁ@le oﬁ%goh§lﬂ)’gﬁgg‘éf’cu@c{(ﬂy 85182{@%#%' ﬁr 1,

such as , articular methyl or
5 tl?oﬂo?ﬁar% @n@oﬁpbﬁn%stm%dlnheq% ofefhod bfta ﬁ@, provided

thayenké.an Pref ef abl ¥s cmBL 898, & .C6- 25 al kane
optionally substituted by hal ogen, in particular a

per hal oal kane, and especially a perf |uoroal kane .
Suitable haloalkyl groups for R, RY, R, R', and R? are

fluoroalkyl groups. The alkyl chains may be straight or
branched and may include cyclic moieties and have, for example

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.

Preferably R is a haloalkyl, and more preferably a
perhaloalkyl group, particularly a perfluoroalkyl group of
formula C;Fs.;,; where z is an integer of 1 or more, suitably

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

Where X is a group —C(0)O(CH;)yY~, v 1s an integer which
provides a suitable spacer group. In particular, y is from 1

to 5, preferably about 2.
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In yet a further alternative, itemis exposed to

pl asma conprising an optionally substituted al kyne for
w@2®afii7¢i ent period of time to all ow a pol ynePCTYGB20p81002416

to formon the surface . Suitably the al kyne conpounds

used in the method of the ipyvention conprise chains of

carbon atoms, including one or nore carbon car bon

tr Ie bonds . The chai ns pt .ona | t d
1g ﬁ%%QﬂQﬁ%ﬂ&ﬁ?aﬁﬂmﬁﬁyfgﬁr yl%ﬁ% |tuen s €nc ugiﬁg

N (R%%)zamdle%hﬁ:’ isnru@dmg@h gabkrp]s orShil ablleylcaichsas
be stra ranch have from2 to 50

Clc‘@rlﬁé'ﬁna¥%rﬁfr%}1ég§df‘?arm y °Fr BF %to 18 carbon at ons.

They may be present either in the nononer used as a
materi a

t 1
R R
pﬂ@ﬁﬁamgyPampmear byCsui 2Hbine pphbeeally cugghituted by
d f | L1 a
O PSS R pb e WS i P

rogen, cycl oal kyl ,
péaf loaldopll kane ar yl optlonally substltuted by hal o; X1
is a bond or a bridging group; and R25 is an al kyl,
cycloal kyl or aryl group optionally substituted by
Thayogen f8utbeb| & ternd§lvey griclps s x@xperadude @%%%}E% of

B R i KL e

pernd @f thAneges f OfWrén?qlﬁfI‘%?IEG BYehd-Q T on the

Shggcggndently selected fromintegers of from1l to 20;
and 6 i s hydrogen, al kyl, cycloal kyl or aryl.
Particul ar al kyl groups for R26 include C 6 alkyl, in

sRatip cHl@k, aMRYAY |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
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

example by the ring opening

Particularly suitable monomeric organic compounds are those of

formula (VIII)
R%#-C=Cc-x'-R?® (VIII)

-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.
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or ethyl. Wiere R24 is alkyl or haloalkyl, it is

generally preferred to have from1l to 6 carbon atons.
w@iwakl7el hal oal kyl groups for R24 incl ude fl upe&BROPB/002416

groups. The al kyl chains may be straight or branched

and may include cyclic noietkgs. Preferably however

R24 is hydrogen. Preferably 5 is a hal oal kyl, and

re 1 er hal,o q9r.ou par t cuIarIy a
peﬁ%ﬁﬁbr%ggéiﬁ ggggp%$§#%ﬁc ?g¢§| €F@u}a?s an
Tﬁﬂégen oﬁoiﬂﬁh)ﬁnre Csyb®a®$yq#xemmﬂgzﬂ(Rﬁdez

23 om uc s._8._or refe
SRR )58' iete dg ornufnt?gﬁﬁ P% E§O%. "& 20, p

od?nent t he ‘conpoln
@Uimb@rlfa @mdémmams@le@ﬂ@@ COMR) iISrtRRErEl KF fhar e so 20;

%§%?$23?5rﬁ§g%§£ aldﬁﬂa' § ﬁ ng lkgf§lperﬂ%ﬁgﬁgular

3riotp grPRes dBR13% imﬁlaniealcmr rdtkiyie prefeeroiedlar, methyl

&ragiaent, the conpound of fornula (MII1) is a
conpound of forrmula (X) CHsC (O O (CH2)pR27 (X) where
pis an integer of froml to 20, and R27 is as defined

ahave rin 1%9151?11:3&10%11 ﬁaﬁ@éﬁwla Qltxlsg%?xyeeﬂal'l?hPreferred to

artlcular Egrou Prefer y in S case
e ATPRt gt G2 @@n%ﬁqm§ -6 , most preferably about 2
O her exanpl es of conpounds of fornmula (1) are

campounds of formla (XI) CHsO(CH 2)P 2) 1R27 (XI)

ﬁf\ﬂgg’gﬁ Palopd kydt PREPAFGFe R bapclr%%%{woefeﬁém Yrpups.

Thel %l&§ld@ﬁdﬂﬁ%dm@?0N@ éﬂﬁalbﬁtpéftbféﬂd%%d'§né—mayaQQCE@&é
ned inrelation to forngla (LX) ,

?%%H}Icmgé$ §gr866f%§%§;y3however is hydrogen

Preferably R%® is a haloalkyl, and more preferably a
perhaloalkyl group, particularly a perfluoroalkyl group of
formula C.Fan; where r is an integer of 1 or more, suitably

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)
CH=C (CH,) s~R?’ (IX)

where s is as defined above and R¥ is haloalkyl, in particular

a perhaloalkyl such as a C4y. perfluoro group like CgFis.

In an alternative preferred embodiment, the compound of formula

(VIII) is a compound of formula (X)
CH=C(0) O (CHy) ,R*" (X)

where p 1is an integer of from 1 to 20, and R? is as defined

above in relation to formula (IX) above, in particular, a group
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or compounds of formula (XII) CHsC (CH2) PN(R 2S)

(CH2)g R27 (XI'1) where p is as defined above, but in
w@aowioouakar is 1, q is as defined above but iPCT/GB2008/002416

particular is 1 , R26 is as defined above an in

particular is hydrogen, and 1R27 is as defined in

relation to formula (1 X) , in particular a group C7F15

CeFQL  COPROREIES) Of 5 f ol 26X 1)1 LHSC (
S SooRDT (X1 where p 1s L i |neél'ﬁaglggzhplngfrO]?[1 o

GpaF‘P?EuP%? qrebLYRBROYs Zas defi ned above an in
particular is ethyl, and R27 is as defined in relation
n particul ar group C8F 7 . In an

to f
Oétl%l%?%ﬁ?zf‘@]ee(eﬁlgoa?wdst Ré E‘P]FJVH@ MBRORES TEBOURAStHe

foracess (xB5) a conpound of formula (XIV) R28CsC(CHz) n
Si RZ9R30R31 (XI'V) where R28 is hydrogen, alkyl,
cycl oal kyl , hal od™&I(C8) vaf§i=) @bt i onal¥y substitut ed

v@%rﬁabols %?s de%@e@%o%l BLE irﬂ%&%ggﬁf£+ ylssﬁl efit ed o

om al k or al koxy, F\(’Sartl cular
dﬁlfl%ﬁ%} %‘f%PPEdll@rRﬁf&é BT ak% Ihy@regBh drS auswemaﬂ in

Ractienled Grub1al ki), Phepersedighodps-K&9.c B30 and
R31 are C _6 al koxy in particul ar ethoXy. Précise

condi ti ons under which the plasma pol ynerization takes

ol acepbindn ogf Feshie (xamper Wil |l vary dependi ng upon
factors such as the nature of the polynmer, the item
being treated and so on and will be determ ned using

routine nmethodsgi= Igm@mgj i RFNE BN L r2BUI ta@gﬁ pl asmas for
use in the nethod fhe |nvent|on i ncl ude
where p 1s as deflned above, but in particular is 1, g 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 CyFis;
or compounds of formula (XIII)
CH=C (CHz) ,N (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

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

In an alternative embodiment, the alkyne monomer used in the

process is a compound of formula (XIV)

R*C=C (CHy) n SIR®R¥PRY  (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 Ci

alkyl or alkoxy.
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non-equi l i bri um pl asmas such as those generated by
radi ofrequencies (RF) , mcrowaves or direct current
W@ DOY/0107dhey nmay operate at atnospheric or PCT/GB2008/002416
sub- at nospheric pressures as are known in the art. In
particul ar however, they argi generated by
radi ofrequencies (RF) . Various forns of equi pnent nay
pate g las t _
e e e S P oo et
aptvdsmas may be generated. Particul ar exanpl es of such
equi pnent are described for instance in WO2005/089961
and W002/ 28548, but many ofher conventional plasna
PRRfirercati BEC i aAY at & 808 Bvaidibles 2hPTHe lRePRBY: CUlFr
e al, the substrate to be treated is placed within
a pllasma chanber together with one or nore nononers,
whi ch are able to generate the target polyneric
substance, in an essentially gaseous state, a gl ow
discharge |s,ignited wthin the chanber _and a suita%
PRRS 15 SORGHT LTEYOBF eFEribI Y S BL Bt 8 L VS Sy iogd TAkes
plsed iReksl @ffédte_v?xmmésﬁ @il bar@mm@ﬂhbaxhﬁqhn factors
aseous state" refers to gases vapours, either
SIFHORE &P A THSG Qﬂfe?h%sp erasggeér%gegf ij.eil?’?let’éea%ed and
sPpresemd wilhive tdeecphisem Hhagbesublye cerpodsekmwn in the
vapour of the naononeric conmpound al one, but it may be

@tonbined with a carrier gas, in particular, an inert
gas such as heliumor argon. In particular heliumis a

pref.erred_carrier s,.lf_.a carrier i1s.requi L, a
PR AP S PR e FRRRAE of R ftqdporuce
nosedad ibrinx tpirespat hsucke |t ithesanpemtsitefl bhe nononer

rYGPS &g&gngﬁé%l&&F)gaﬁi5§oﬁ§9ééagkydgfg§¥'Bugggnﬁn(DC). They
accor ce wth

may operate at atmospheric or sub-atmospheric pressures as are
known in the art. In particular however, they are generated by

radiofrequencies (RF).

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 WO02/28548, but many other conventional

plasma generating apparatus are available.

In the method, in general, 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
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.
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procedures which are conventional in the art. The
anount of nononer added will depend to sone extent on

W@ b@onatyr e of the particul ar nononmer bei ng uskC/GBR@®8/002416
nature of the substrate, the size of the plasm
chanber and so forth. Genergfly, in the case of
conventional chanbers, nononer is delivered in an

amount. of from 50-| I m ute, far t
TR L R0 PR Py i oRAEgDLP st
sthawevesfetdhalo ghees abe wipohryergd thegh adepens ignmikeure,

reactor size chaosen and the nunber of substrates
a%éﬁﬁﬁr@a ??fqﬁgqsfocessed at once; this inturn depends

on consi derations such as the annual through-put

required and th pit al = el g aN-Tg SL4C
o R S R e R
o xarphenated a aoepohnd raymns, 9butt Hhdwyd Peupproined with a

centi es:. i (see f
A bk e e ey e orom “ro
av@Eny.i eEngeeriidulagehphithd sy angeebtriacofPInbed 955, 1T 2
c%;%#%% igofeﬁﬁggéﬁ)cﬁs'Ehfg“%aﬁaﬁgﬁiﬁﬁsé'f&@b&@hﬁbiibn of the
: , and in particular about 1:0 to 1:10. The
mer@eitse ratio selected will be so as to ensure that
the flowrate required by the process is achieved. In

sone cases, a prelimnary continuous ower, #asna ma
i<t b

When stsedc RST ety e TP Hedm §52 8 GTdS  t of © THHtEs
v%bé&y'lotﬁgrﬁfgﬁﬂﬁﬂé iEhksi eyl yagktasminalrihasecordance with

pre-treatnment or activationstep, suri.n t_th
RO Sal T AER e OBV O T MY Y0t bOF i Sur #gge?mou%t ot

SO
nbR@he @2dRELYREI 1 SRigeal 06 Cin®, eklientepositkei antligr aus'the

on the surface. The pre-treatnent st b
PRBRHRICEEAmBEPETE TRORGMEr=1s 11 FOAREE(] nig PRRtrate the

sehamerchel p1hbea presepeeand anlfprah. i nemtergddy, The the
BLASIR 15 Lhen Sy tahly.su Lehed tos & RuliSRYLR! Azr to
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
number of substrates required to be processed at once; this in-
turn 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 standard cubic centimetres per minute (sccm), for
example from 15-30sccm. In some instances, the ratio of
monomer to carrier gas will be in the range of 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 s0 as to ensure that the flow rate required by the process

is achieved.

In some cases, a preliminary continuous power plasma may be
struck for example for from 15 seconds tol0 minutes within the

chamber. This may act as a surface pre-treatment oOr activation
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al  ow pol ymerisation to proceed, at |east when the

nmonomer is present. In all cases, a glow discharge is
waeiwakl7yl i gni ted by appl yi ng a hi gh frequencyP@DiGBa®8/002416

for exanple at 13.56MHz. This is applied using

el ectrodes, which may be injgrnal or external to the

chanber, generally used for large and small chanbers

respectlvel b fe OF
TSR Y LRGSR c0%en ) o
sGefddrekbetpet ad mwﬂemesm@loalnacgﬂi@?rer@lﬁl geppstiHeon

“égﬁg & o on, %{Lor%urf_tace ﬁ&rErel—'%rteQ&n&ﬁ?es t.he woOnoner

'S TS suitab supplied at a rate of from

CBﬁddcﬁMY@/eﬁDn@tmmelrsusth@t@@rqltceﬁub%o gihepghamper, in the
¥8é&m§§ oS ﬁ?gléfq_erk ; however, be nore

approprlate ustrial scale use to have a fixed
total nononmer delivery that will vary with respect to

TBQ Paeérda'f“%g PHLOSESS thibd® SRd-Mddl 8l §op@%@@n@1u§@m gche

re the nononer and the technical eff
-Rbqui 9 IAeCASEELOT WaBBaFSStmy: e aF SOt FEnPRECTH ¢
pEE nﬁégsna region. In particular, where a plasna
C er is used, gases or vapours may be drawn into
the chanber as a result of a reduction in the pressure

ﬁ? %girgéig% CE?&@8$ df%%%i@@ebysLéﬁit@bl@nlgnmtydabyngpplylng
. ernative e unp nj ect e

g ﬁﬂ@ht?ﬁ?QH%§ﬁﬁeVo%$gQﬁﬂ F@ér%%%Wéi g?h @mingmﬁkﬁ%dﬁé

Ao 18l haserd RAecatkbarH dw@&cﬂa@&yﬂbdiﬁnaernal or external to

vessel . Pol ynerisatjon is UIt ef f.ecte %ﬁm%%ers

5igp60PEOE CERBEENLS B FRAORTER at 6

F@bgiﬁgg,at pressures of fron10 1 to 400mtorr. It

be appreciated that the pressure chosen in any
given case will depend on the type of shoe to be
Rlieeesgethe 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.

Tn the case of the monomer vapour, this is suitably supplied at
a rate of from 80-1000mg/minute whilst the continuous or pulsed
voltage is applied. It may, however, be more 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 regquired.

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
chamber or delivered by any other known means for delivering a

liguid or vapour to a vessel.
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woRie1d7e process occurs at

as the degree of solvents and or adhesives used w ||
effect the out-gassing rate and hence the pressure at

. The applied fi ePABEGBR@®8/002416
suitably of power of from5 to 500W suitably at about

10 - 200 Wpeak power, applijed as a continuous or

pul sed field. If pulses are required, they can be

P%Egeéﬁdséfﬂoﬂ §§qéﬂ]‘?£‘c°a §19hLER. %l 8 ‘&%1}{8 m%aﬂ‘ﬁ’:\_‘ avgra fhounds

N~a sequence in éra
0é’f formuld ne) onwhlqzht rm:eofnﬁlmsamedt hE padgELIGs forfoﬁrom 0.1

tJo égé)m{&xl %@O&klf yd 'a%BEé‘&WhS% Zgﬁ%wsﬁggu%n in

are sequences ere power 1s on for
a@yaﬁw@n HIGEt wgbhsdepemdomther dwveer of $1080 e processed

230000 B grdaN oRaL L1 FHAr aaRoM 20QQ088 usgaqwlﬁﬁleffect the

average powers obtained in this way are

ST ERS RMPpEREF reQUIEe Foe ztlrﬁessyrr@cééswfwg:%ftha bm%ehss
oekushoes is suitably applied from 30 seconds to 90

m nutes, preferably from1 mnute to 10 m nutes,
dependi ng upon the nature of the conpound of fornula

Tﬁb) a@@ﬁlé&&lteyag ard BBy ofr idoea® Bei Aehenhapcesou n

batch. Suitably a plasna chanber used is of
SélﬂxF?‘]PJcY it 2P8PG mL:O to ZIQQXWn}P%?é{ Y& SEnndRPL 19} G6gR- put

candisgodhersbzesandiruaher 1ofpakesndiryi fbiali relaneesy can
unmber of itens. such a%_shoes t hat can be

band tﬂe
51 GBRLLRH 1 2o BERTH CYRF 6T W19 FeBaRd Lo RTASRERSPOveES,
fbacéodgplsudh assedudndeotinl widdedhkorata) annwal time on :

roducti.on voI nmes b) .oper at.j hours. day_angd
gﬁﬁu $£dbeﬁgt ﬁ@ 2 c? @ﬁé&ggv gﬁefaﬁﬁﬁb barticular
eeﬁmpbefnﬁysucd)se@qnﬂaﬂ aceste@ienegyi prerd ,pdwe)l $kzen afor

2%08§%§aﬁﬂﬁ$%x f%lé%outu§8us,The d%EEE§£°1§mPEoBBus to

sel ected s0 ‘as
30000us, in particular about 20000ps. 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,
preferably from 1 minute to 10 minutes, depending upon the
nature of the compound of formula (I) and the type and number

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 nuﬁber of
an individual chamber and the number of items such as shoes
that can be processed in a batch cycle will depend on numerous
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.

The dimensions of the chamber will be selected 50 as to

accommodate the particular items being treated. For instance,
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accommodat e the particular itens being treated. For
i nstance, generally cylindrical chanbers may be

wauiovabi7el for a wi de range of applications, buerCT/GB2008/002416

necessary, elongate or rectangul ar chanbers nmay be
constructed or indeed cuboidg or of any other suitable
shape. The chanber nmay be a seal able container, to

' U ‘ : .
e g R R A S R e e
cifnappkitrticont | huous peoeessty.l elpagatewmrechanpelar

chgﬁﬁé%s(ﬁyyebetggh§¥ Qﬁeofofﬁg%ﬁdg@?ﬁ8§§? ¥ £9 other

creating a plasma discharge wt e chanber ar
siataP ke rid@resi ng hi gh vol une punps, as is conventional
for exanple in a device with a "whistling | eak”

However it will also be possible to process itens of
Tﬁ@o?%ﬁqerafnaat]ﬁ%s%ﬁ?@@ilébg? eSMradnegy &P gsld ap for batch

pRegatsdy tol%eiﬁeﬁ%r f@inf"rm@ésmnié% beaksucildie 2Bl ted items,
fields are suitably of power of from 20 to 500W
touRt BB v tattCaBButt11GORFpARKE PRI CORPPIIRF #SC5epU sddt
phirel 8ulakhanpuhsesaded appb| ethd PHrassaayenGRIiIWAbES
yi el ds very | ow average gomersd for example in a
TEEGTRTCE HOF GRFEH-ThE PAETH? Gt AWETER nE GH™ thpnehagier
alrs ifidtE nedngei®d HilgdMvdldnd pukips508s Tepemdiengi o for
t he nature %f t he nmgnoner, ed Although for .

|

“HETBRers ahfch: ey Be & P Lo o LHoFymori SRV o *Ert
alsbive midsibanges pmyebe ateddheod doetwent 0f athbsSpheric
SBRTIGrTo 4t Ghe Rt SRE° bl asehA PROE Frie BHEtLERg e
range of 1:500 to 1:1500. r Particul ar exanples of
b G R AL R BRSSO B2Rh SRR B
suOODnEyY tak 3PO0ONEOQW iprapaptwenl apprabedtaG0@diBed field.
Tﬁgpﬁﬁfges 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 is in the range of from 1:3 to 1:1500,
depending upon the nature of the monomer gas employed.
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’bf such sequence are sequences where power

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

1000us to 30000ps, in particular about 20000ps. 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.
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average powers obtained in this way are 0.01W The
fields are suitably applied from 30 seconds to 90

worzwaves4l preferably fromb5 to 60 minutes, depkCiGB08/002416

upon the nature of the nononer and the substrate, and
the nature of the target coat9ng required. Suitable
pl asmas for use in the nmethod of the invention include

HON-LAWi bi BERAENR-AGHBSI S UGR asthbOEr gaBerat@tt iy include
radi of requenci es ( m crowaves or direct current

: RF) |
FPO)PIuiThEYI P IGERR AL Bt 2%t MBSPheteTgFed by
SArAtrRREPHETd L (RIFSS ST @SovRSredl 6r kiiDwitt Buthendrnc)l.n They
articul ar however, thgg are enerat%Q by
B BLraqhenci BLPREFTLC 197 AP EHERE ST Y B Witaf§e®
kSowgliihabhy agni t ed byrapplinpmgorehdgh thegqaescyenerated by
vq#l e, for.exag&]e at 13.56MHz. This is applied
ﬁ%ﬂﬁggéﬂgéP?ﬁﬂ%s, Whi ch may be internal or external to
the chanber, but in the case of |arger chanbers are
internal . Suitably the gas, vapour or gas mxture is
supplied at a rate of at least 1 standard cubic
tentlilmebsespex ghionutiés¢isaery ianduprafler dighyted hepplying
f_fr C I f e
R R i R S e B L
8BRS auw s ctirodeex anpl@d avyabeoulntk20nag perextianggd to
£epandiad upan: Lhe (At Ug ofe 108, 0PNAMRerBhb LSt ddiGna
pul se voFfage I's applleJ? ses or vapours nay]be
drawn or punped into the plasma region. In particular,
WOel13 phassR, CRABRAE b8 18Pt (08585 OlufBROM ST rate
e drawn into the chanber as a result of a reduction
¢H athdeppésswienmarhi Aubhe aidabBeEre Rk &drbye usegr) and
BAPe MG E AGIRUMRngR' of NEYorMRY tBe1 piymed, sprayed,
dripped, "electrostatically ionised or injected into

- the chanber as is

In the case of the monomer vapour, 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.

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, or they may be pumped, spraved, dripped,
electrostatically ionised or injected into the chamber as is

common in liguid handling.

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

suitably at about 10-100mtorr.

Precise conditions under which the plasma polymerization takes

place in an effective manner will vary depending upon factors
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common in liquid handling. Polynerisation is suitably
ef fected using vapours of nononmers which are

worehoavai7wed at pressures of fromO0.1 to 400nt oPE€T/GB2008/002416
suitably at about 10-1OOrmtorr. Precise conditions

under which the plasma pol yp@rizati on takes place in
an effective manner will vary dependi nhg upon

%@&tég gcﬁaéﬁkéiy% RAL jﬂért561ﬁ$|d@ﬁﬁélbéﬁﬂgas well as
eposite as well as the nature of the substrate and

tmlnatb?éfedétfeﬂh@ FoRstErRy FBLMTHe RRtHOFEHRER oS Gi%her

rLECHN GRS oad Nendidrenshensthntiheeshamber wi Il be
sel ected so as to accommpdate the particul ar substrate

or device being treated. The chanber may be a seal abl e
TEQ N Bl i onk Oo 2l drawchefmbeatw Ipbecssses;edsol bis meay

onprise inlets and qutlets for the ubstr tes
S SPPRTPIALeL GRBEORATITSET F DS 20Ht PRUGTIE Bt S6ohd tgeaéﬁd’

1LC

S proces

ThB- bhdi@esy Eh@Mbe | spanbbTel @ntainthe tataldowcdse, bt
pressure condjtions necessay y f or

pHPg%?r%ersge% thi F*Y 1€ Ehanbet aerteS rz%%?jn?\cial ne Sg%m| gh

sﬁ@bﬂﬁ&tdﬁﬂﬂ@& aBbow Sitcanvbatiidlsefioln ex agqité nppug process

d ' I
a523%8§%W%P§ FBSBrOIS&n. grL éﬁ% Hgmgﬂgrlégté@ Egs@ Se

cess Hitg |very systens
p&éﬁﬁﬁrémndnmlmnessLuegesaaryl@@e qn¢atmega§|9k?amaedh%@ﬁﬁrge

WPgéé? IStlﬂa%gek %g% malggglgggr&gyﬂabhg%ﬂy%dﬂhnkh?umps as

SHoé nay assessed using'tests conventional
iisncbheemiritqnaguchr asxanipd ot &sta mavicd AATCE 198206509

%ﬁ%ﬁrlCﬁg]é%%%ogka%ifﬂ]éi%oTBét¢$§%f§35095'ﬁﬁébé§%ddrug
he i nvention wl1 now be particularly
ces e hety Gypmaayt of LEOCRISIrEC PP TIEPer BRCELATS {Re” De9aTIng

t%%CBEB #pg\ L guf &Sy imawhi-ch: - Figures 1 and 2 show

grap e extent of water uptake

The hydrophobicity of the treated shoe may be assessed using
rests conventional in the art, such as the test method AATCC
193/2005 (American Association of Textile Colourists and

Chemists) .

Thé invention will now be particularly described by way of

example with reference to the accompanying figures in which:-

Figures 1 and 2 show graphically the extent of water uptake
over time for various commercially available sports shoes which
have been protected by plasma processing (shaded) compared to
their untreated (unshaded)counterparts;

Figures 3 to 5 show graphically the enhanced durability when
exposed to water of various commercially avallable sports shoes

which have been protected by plasma processing.

Example 1
A Victory branded shoe (with the footbed removed) was placed

into a glass chamber tube of approximately 13 litres in volume
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over time for various commercially avail able sports
shoes whi ch have been protected by plasma processing

W@ 2vagdedyl conpared to their untreated (unshadeRT/GB2008/002416

counterparts; Figures 3 to 5 show graphically the
enhanced durability when expdked to water of various
comercially avail abl e sports shoes whi ch have been

Pred g@é @QE@NnaﬂLl@{S ﬁauﬁ@ o&@ﬁ@f 'rngoiEX@I‘ﬁﬁdthlleAaMlﬂ Céxﬁag;)aated
randed shoe (wi.th the fo ed reppve S ace

P e a Rte Sl b e S P IR a2 80 1 ftpora

Rmbﬁgﬂulﬁemrtinamwsexpempgﬂdq¢.moumﬂeﬁcpumpingofbr one minute,

el ectr.ode and evacuated for one, n

S e et B Dt e T MR o i b P55 i 22enas

peips tea®kes Afder Cepaapi MYl F'orracne fArequiencyagenatdmroasd a

mﬂ&? ah%sngtggs Str%%grgt SOSMIfoécéQ&ﬁ%ptﬁgcgﬁ%%ce of the
Sin essier Lecssar - 13516" radlo requency

gaﬂeﬁﬂﬂnrFahuwaﬂ@omhiﬁamaxnﬁﬂ@hmmgaMQIwmﬂklsbeasnkmer was

ARkl e SUTLACR B! NA S Q0N Rfex RAOM A0: thi3c

UOI‘I nat ed acrylate nononmer was | n.t ro uce
plhesmech avbei tigrs @fnaﬁomrqam@ndﬁd@m ‘piarles ed 0 phklgs econds

g??ddltrdeoﬁ% prgaqc %95&9%}1% %Brté“@erl%% Bk'& x\?l‘%ﬁl‘%%gs

tirme at a pea povvero oraperlo
MR ddisAtime the &t ﬁ'ﬁﬁﬂtm@aﬁl:téa@w yofas a6 ured-hef f |

ﬁén&@ﬁ:%Bﬁr&@Qgﬁﬁ&héoga§§a@Q%n%E8 gysiem veni &6 1P which
air, follow ng which e shoe was renoved. Initia

BB e PR HES t BFTHRMCEr i ne t he hydr ophobi city of the shoe
|s carried out by placing droplets of water (or m Xxes
i sopropyl al cohol) onto the shoe and assessin

t he
H%b?%ﬁ% éﬁsﬁéiwﬁﬂﬁaﬁéyd699¥ﬁﬁq? ChA- BYEC R ORSE £Y /che shoe
W Cded G caCEeOF AN 1he: hedt a8t tAATEG A3/ 2005n{Aserdscan

ASSOCIatlon of Textile Colqurists and Chem sts) . The

%?RR?QR%% g ﬁgﬁ%ﬁ pggpnﬁh%fSQHQSand assessing the’degree of

repellency by both run-off and wetting / wicking according to
the test AATCC 193/2005 (American Association of Textile
Colourists and Chemists). The shoe has a water rating of wé6
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
to standard conditions simulating the human foot at a high
stress level (34°C and 5ml/hr sweat rate) using the SATRA
Advanced Moilisture Management Test (SATRA TMV376) .

Example 2

The extent of water penetration for various commercially
available sports shoes treated according to the method of
Example 1 was determined according to the test method of EN ISO
20344:2004 (E). In this test, which is an internationally
recognised test for safety footwear (often referred to as the
“car wash ™ test) the item of footwear in a defined depth of

water is subjected to the mechanical action of rotating wetted



according to this test nethod. The “breathability' of

the treated shoe conpared to a correspondi ng untreated
wW@Qbwe/otam t hen be assessed by wei ghi ng t he shoRCTeB008/002416

and after exposure to standard conditions sinulating

the human foot at a high stress level (34C and 5ni/ hr

sweat rate) using the SATRA Advanced Moi sture

dVRRAGE B keshe( SA RA M§7é}ogrmﬁpll:§sglér{/ﬁo%xﬁzﬁgt

of water penetration for various conmmerci
SNFEPE abf evaiseT PenehkRisi Ay dat detameicedi hy exantimetiethod
of Exanple 1 was determ ned according to the test

thod of EN | SO 20344:2004 (E). In this test, which
“%% SRS HtE Rt PBRAFFY YSeEGghlle etParesPoRding aindrpated

5 dpeetvesitiodOficeanasf €ried wh@easSytthieCakeWasind #8St)eated
in a defined depth of water is

t he i%em of fgotvvear

aé%bjug Tt 9% SRS nE HsnicOHPa58Yi on of rotati ng

wet t edbrushes and at the end of each progranmed test

riod the extent .of water penetration_is determ ned

Tgl% 5%%%%%@%5%@%egqreﬁogmﬁg?%a]rlé’p@é(?éﬁla% MyOoFke shoes

Neor Bespore ikllﬁ)glumndi ei_ﬁta&df spaint Saﬁdlgﬁésgﬁt&ﬂaﬁa%hghg%]ly in
10 t over_ti,ne for treat and untreated shoes

%ﬁgésglgﬂ%éf B SRR TR STEB diTREA FOrdctmdr ERAl g seen

thedi tab|eregpert shedmelshhlded Bat st @pl Q8ds Bk AP §r Less water

whzym jcally.in Figures .1 and 2

Pl Bl PR E LB ER Y d e o W mdenofhity

lere vekdttedashoes (shaded) take up considerably |ess

wat er than their untreated counterparts, leading to

significantlyless weight gain. Figures 3 to 5 present
15 Figareastltos Sobrasend the rhsslitesbthoneddidahiSupesnaia:

A8 Ol KBl S i Gabe VAR, 0GB opks, Adrenaling
sports shoes denonstrating the water uptake of tne

Adrenaline sports shoes demonstrating the water uptake of the
shoe until break-through occurs. In all three cases it can be
seen that water break through occurs considerably sooner for

20 untreated compared to treated shoes.
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shoe until break-through occurs. In all three cases it
can be seen that water break through occurs
W@ omshterebl y sooner for untreated conpared toPCT/6B2@®E/002416
shoes.Clains 1 . A nethod for protecting an itemfrom
wei ght gain due to uptake of231iquid conprising
exposing said itemto plasma in a gaseous state for a
sufficient period of tine to allow a protective |ayer
to be created on the surface of the item 2 . A nethod
according to claim1l , wh&'éiHSthe itemis an item of
footwear or a garnent. 3 . A nethod according to claim
1 r_claim2?2 wherein.the itemc ri ses sports shoes.
R BN S RS TG0t B iy hrEEBATTEIE &P ARerdl n
uph&k@nﬂiéﬂﬁuye ¢@mpmisuﬁgae$pﬂamm@rbeldaM&m1Wbiphaéﬁﬁ in a
creat ed by exposin he.itemtaq
SRBEBIT Grbeal B rbodd et oAt B} o FORELIR Ang
pRBterieivendependentdey ceebeed ath ftmanshyﬁbrcmgexf takkiytem.
hal oal kyl or aryl optionally substituted by hal o; and
R4 is a group X-R5 where R5 is an al kyl or hal oal kyl
2gr B upe Ered Xctsr@irtmrt@ chagn dup whkrédn nilea 1-4€n0L O an -iCem

OQO}ng*ékﬁkg &N is an integer of from1l to 10
d Y i1s a bond or a sulphonan1de group; or a group -

(O R6 (O g (CH2)t~ where RO is aryl
3opA|r9dedyaeeé£mg ed By.fial o, chglﬂ Plyrbrei hg git%'in

IS or an integer of from1 to 10 provi
C?ﬁ@flﬁﬁ%ﬁéoatﬁssqpest is other than 0, for a
sufficient period of tine to allow a protective

polynmeric layer to be created on the surface of the
4 tBffeTod ACReYRo &C€coRYi Pitp s iagychrEbedinegeen aia

whes @i et haybtenm iss Sk Ig Ry HRM-1Pl SR WA LHI K, &
pplasrmldepogltlon cﬁ%ngg XEn net%od'accgrdlng%

Bp&Tiicn TR CHAR 2 TWASFAIH aHE CORDriSing o compeund of

formula (I)
z>:< 0)
R R#

where R', R® and R® are independently selected from hydrogen,
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(0)0-, -C(O)O(CHz),Y- where n
is an integer of from 1 to 10 and Y is a bond or a sulphonamide
group; or a group -(0)pR®(0)4(CHy)— 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 be created on the surface of the item.

5. A method according to any preceding claim wherein the item

is exposed to pulsed plasma within a plasma deposition chamber.
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conpound of forrmula (1) is a conmpound of fornula (I1)
CH2=CH-R 5 (Il) where R5 is as defined in claim4 or a
we@eorspouwTdt of fornula (111) CH2=CR 7C(O) O CHz) PEREGBRI0B)N02416
wherein n and R5 as defined in claim4 and R7 is
hydrogen, C _io alkyl, or Cg4iohaloalkyl . 7 . A
nmet hod according to claim®6 wherein the conpound of
6! LA h%)_hl Ldcd 2112 gCeAPOUNG of oformaH@ 5| VheWoes &nd7
I's as defined in claim6 and x is an integer of froml
cempond @f farmechdd) aéeor oquwadcp%ii‘?ﬁrﬁlﬁiﬁer(é% t he
conpound of formula (1V) is IH |IH 2H
2H—heptadecaf|uorodecylag&late. 9 ._ A method according
to any of clainms 1 36~S%Ruherein the protective |ayer
is a polyneric layer which is created by exposing the

itemt.o plasnma conprijsing .a conpound of faqrnul
WPRSAHEr SO RS RELPRAOID [T A1SE APTRDENr @ T
(rndependent |y sel ected from hydrogen, hal o, alkyl,

hal oal kyl or aryl optionally substituted by hal o; and
Zis a bridging group. 10. A nethod according to any

of clains 1 to 3CH.=ok&r@)o(CHY Rt ot ectiMe | ayer is a

pol yneric |ayer which is created by exposing the item
to plasma conprising a conmpound of fornmula (VI1) (VII)
whbeetn RLGNARLY as R&8in&1 iandlR20 4arand mdeperdsirobgn, Ci-io

| ected fram en, hal ogen, al kyl, hal oal kyl or
azgyf’dﬁiF&ﬁ%ﬁPg%ggggtituted by halo; and R21 is a

group X-R 22 where R22 is an
7. A method according to claim 6 wherein the compound of

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

0
H

>:(lLo/\/ CF>cr, V)
H R’

where R’ is as defined in claim 6 and x i1s an integer of from 1

to 9.

8. A method according to claim 7 wherein the compound of

formula (IV) is 1H,1H,2H,2H-heptadecafluorodecylacylate.
9. A method according to any of claims 1 to 3, wherein the

protective layer is a polymeric layer which is created by

exposing the item to plasma comprising a compound of formula

RS RiZ
S e G
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al kyl or hal oal kyl group and X is a bond; a group of
formula C (O O (CH2) XY- where x is an integer of from

w@2@00/01048nd Y is a bond or a sul phonam de gr oREI/GBL008/002416

group - (O PR23 (O (CH2)twhere R23 is aryl
optionally substituted by hat®, pis Oor 1, sis O
or 1andt is O or an integer of from1 to 10,
provi ded that where s is 1, t is other than 0. 11. A
et hod, acgordjng to algy of clainms 1 to , Wherein the
el Rer | ByerRi s AR | @TPaget Wﬂe@ﬁn%nﬂﬁéat ed
3 RXRASERGM tﬂ'iﬁixb em t1@a1w a&my@pmmoslmgl o€ amaund
of formula (VI -C=-C X1-R25 VIII%V\/ne,re R24 is
WIdrogeny %wwltues&%wm RAf oAl P Briaging group.
optionally substituted by halo; X1 is a bond or a

i dgi n o ndR25 is an _al ky|, cycl oal or, ar
B ot nBRe fo tiar 2Bt (Ubod Dy Mlbgelo 12 Thorare, b
@&ﬁmcdmg Iwmﬁspaepenyxml@ﬂ aamar WheErcai Isth:eeaﬁeﬁlﬁblyo
be tr.eatgd isq%!%ced Wit hi g asnma chanberdtg%? herl
WA GHe BE Tt “RoRORENS, CO\%F AT & aSTBOYd° generafe®
{\E )t ar get pol yneric subst ance, in an essentially
gaseous state, a glow discharge is ignited within the
chanber and a suitable pul sed voltage is applied 13. A
met hod according to claimlglemkerein pul ses are
applied in a sequence ingwhichjthesratio of the time
on : time off is in theRkr Hrom 1: 500 to 1:1500.
14. Use of a plasma pol ynerj iton deposition process
for the deposition of a liquid repellent coating on an
itemto protect said item fgugm wei ght gain due to
upt ake of 1i quid.

where R'®, RY, R™ RY 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(O)O(CHy)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)s(CHy)e-
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.

11. A method according to any of claims 1 to 3, wherein the
protective layer is a polymeric layer which is created by
exposing the item to plasma comprising a compound of formula

(VIII)
R*-C=C-xX'-R® (VIII)
where R** is hydrogen, alkyl, cycloalkyl, haloalkyl or aryl

optionally substituted by halo:

X' is a bond or a bridging group; and
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15. An item of footwear treated by a nethod according
to any of clains 1 to 13.

WO 2009/010741 PCT/GB2008/002416

26

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

12. A method according to any preceding claim, wherein the iltem
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 1is

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

14. Use of a plasma polymerisation deposition process for the
deposition of a liquid repellent coating on an item to protect

said item from weight gain due to uptake of liquid.

15. An item of footwear treated by a method according to any of

claims 1 to 13.



