10

15

20

Process for the manufacture of non-steroidal
anti-inflanmmtory agents and internedi ates thereof

WOrenos/1283¢0 i cati on clains the priorities of earPGEEP2008/003234

filed European patent appliicati ons EP 07090075. 8
(filed 18.4.2007) and EP 07008931.3 (filed 9.5.2007)

as well as all benefits of US application 60/912, 596
(filed 18.4.2007). Ba@@g\iagabmg&._@&l&&enti on
Conpounds of general forrmula VIII (VII1) in which at
| east one of the groups X1, X2, X3 is selected from
fluoro, chloro, brono, hydroxy, nethoxy, ethoxy,

t FIEI DOPTEENKNVENTION Wher eas the ot her groups X1,
X2, X3 have the neaning of a hydrogen atom in which

at lea 'soi?lg?ﬁ}&ﬁ\&latg?ﬁz %ﬁg?@tezr\}/\lﬁtggﬁs s%?g?o\féﬁkeﬁg tfflerials and

from - reas

groups Z1, .Z2, have th ani of a - 2- qgroup, . .
OGS ofinifE eld YO Etaira, 6 (Poub e APp HuEHeRb invention
powerful anti-inflammatory agents (e.g. WO 98/541 59,

Wolges 3p5al; oD more1 grusallygagpeoncaly , vepting 3eqyeposigs that are
WD 2004/ 063163 and WD 2006/ 050998). However, the

polkopbaies addliquii eepelantf act uri ng of the conpounds of

general formula VIIl have quite a nunber of steps,

resulting in low yields of the whole chain of

reactions and are not suitable for large scale

PRAGHEGR NEF merionention It is therefore
t | ec € Itnvention to make avail able a novel
process. characterized by a hi gher tot i,el d achi eved
byt he TE&ars Fap i, s b RS g B et A BTRRETE vent by
for
allowing a small amount of air flow through the vent. Packaging vents are commonly

used in providing venting solutions for consumer and industrial liquid cleaners.
These liquid cleaners normally contain organic additives and surfactants which lower
the surface tension of the liquid thereby promoting wetting and adherence to surfaces.
A further difficulty is that many types of newly developed liquid cleaners
additionally have a higher viscosity than previously used. Higher viscosity liquids are
preferred as this allows the liquid cleaner to function much better by increasing the
adherence and contact time of the liquid to the surface to be cleaned. As a result of
both the higher viscosity and the low surface tension, the viscous liquids also have the
ability to stick much better to the vents themselves. The vents can therefore easily
become clogged by liquid left on the surface of the vent. A further problem arises if
the viscous liquid dries on the surface of the vent leaving an impermeable film made
up of solid components dissolved in the liquid. The vent may therefore be rendered

permanently inoperable with highly viscous liquids.
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pharmaceuti cal production. The object of the invention
is achieved by the processes and internedi ates

waQlzwenlgied herein. General Description of the RCWEPRDII03234

and preferred Enbodi nents An essential element of the
synthetic route described herein is the conpound of
general_formula | (1) in which at | east aone of the

gr oups There ixalso s jsgue thab magy tynes of fidush ¢leancry gt small amounts
brono, hydroxy, nethoxy, ethoxy, trifluoronethyl,

aofi gaseohse sebstarche sothers gygapsorxdhlon® widcthger leak to containers
meani ng of a hydrogen atom and in which at |east one
Obecohen@éwiinfladd ifA2en?Bedotnes &lapged by b Midgousdiquid.S-

-NH, -N(-CH3)-, whereas the other groups Z1, Z2, Z3

have {6 BRABIE%OT Rurtiel tgpe %Tq}é%éd RBRGRE Hre51BRS Lin Cdutomotive

the invention Is a manufacturing thod according to

\é@k)ag{}jc tg%]%[n%oagﬁﬁgﬁgoﬁxﬁf Q\r@ o? 23211%1' {pfr gerﬁ%lpfeoxl \llel e iﬁ’t%f to stick onto
(enantj oneri c excess ee " EOQQ. t. is.clear t$ t he

eYgiy o gleptranig housings thergby: gipvsating % flome apd iRspssyre; exchange
are - when used as pharnmaceuticals - usually in an
ethaoughcghevéndal |y pure form It is therefore inportant

to devel op a manufacturing route that is able to

pr oducuStius 2 s8rilmeistoain gbrumdabatéorepeilent Whd-pernteable filter which
enantionerically pure form This object is also

acdtaNes pBbut FiteP hRASEN tHat WENHtd RRerndiN@dSdx@drhdlrfaces coated with
material S of the process described herein

(T e i e

enantionerical.ly pure .form. sub equentlx i el di t he . .
fPRUF SONSWEndD | Hcermeini GHER @Y1 § Srroad t JPRtopplyiner  Containing
conpound

2pdlyidnaresgikyl greupsy | The qoating Iy onii2nA06)ip aferdedite hayg shbstantially
may be generat ed
no effect on the porosity of the porous filter material. US 5,462,586 is incorporated
herein by reference.
It is an object of at least one aspect of the present invention to obviate or
mitigate at least one or more of the aforementioned problems.
It is a further object of at least one aspect of the present invention to provide a
venting composite that is capable of providing sufficient residual gas flow (e.g. air

flow) even after coming into contact with a liquid having both a high viscosity and

low surface tension.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided a gas-

permeable composite comprising:
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according to the nmethod descri bed by M kam
(Tetrahedron: Asymmetry 15 (2004) 3885- 3889). It is

Wr®e/128G6ki bl e to use racem c al kyl PCT/EP2008/003234

2- hydr oxy-4-net hyl -2-(trifluoronet hyl )- pentenoate or

the free acid thereof and separate the enantioners by
enzymatic hydrolysis. It is therefore an object of the .
present®)i nveROTRI ROYTREIH SRS e Savmg Ssstiyeturp dghning e plurality of
desired enantionerically pure

2- hydr oxy- 4pores bytending ther¢thrpmghrand yithpe iasthaiecouserisurfaee;
separated fromthe undesired enantioner by way of

enzymagy)c hy dostingsdoveriniatrigase n poitionrsdshidalutet spHhee; Or
enriched (ee "80% 2-hydroxy-4-nethyl - 2-

(triflygrme IrGirRC j .

mt er i s T oA PRI feads BTN, Acbid omponent.

of genggral fo VI11. The advantage ,of .the .
Gesor 1 el s Sonondl” SRR pBhelote, e plivdgophobic
or enriched . .

2- hydr oxy- 4lluesnaied material @pdor et hyl ) pent enoic acid is

that it avoids the synthesis of an undesired

enant i @rer sad secondvesingnentr comprisinghe psefiuoropniyeibgr (PFPE), said
followi ng steps, therefore avoiding the separation of

t he enant i oREPE cainpéisinglefd-gsduipg eeleoed Goanthefolldeingi nal
product) and therefore being nuch nore efficient. The
general nethod for the production of the conpounds of
general formula VIIl via the conpound of general

formula | is descti\be W ail. The expert in

the art is fully” Fgcg'gzy“hétgé}g‘?{st hat a number of
variants of the reaction route are possible wthout
deviating fromthe general teaching of the present
invention. It is for exanple possible to not isolate

al | internmewhetess of the synthetic route. The process

for the manufacturing starts with a conpound of

general formula Ry=Hh, WMCIcBrodl; X2, X3, Z1, Z2, Z3

have neani ng descri bed above. The conpound of general
formula IV is reR?&qq, MICIBr or I;

2- hydr oxy-4-nmet hyl-2-(trifluoromethyl) pentenoic acid

(2- hydr oxy- 4- net RXE'I%'If,t(fﬂ é}&o[r;orret hyl ) pent enoi ¢ aci d)

Rs=H,F,Cl,Brorl;
Rs=H, F, Cl, Br, I, alkyl or aryl;
n=0orl;and

m=0-10.

The Rs group may be an alkyl- or aryl-group.

Typically, the PFPE may comprise two end-groups at opposite ends of the
PFPE structure.

Typically, the PFPE may comprise two perfluorinated end-groups at opposite

ends of the PFPE structure, such as, -OCF;, -OC,Fs, and -OC3F;.
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to yield a conpound of general formula Il (H) in which
X1, X2, X3, Z1, Z2, Z3 have the above descri bed

WOorzR/i128g60 The reacti on descri bed above is car rPEUERGD8/003234

in a organic solvent in thet presence of a lew s acid.
Sui tabl e solvents are e.g. polar solvents or

hal ogenated sol vents, the preferred sol vents include
di chl oronmet hane and di chl oroet hane. The |lewis acid nay
be al um nium chloride, BF , HF, or phosphoric acid. In
a pr ef Howewere thaye i mesntalsof be menipecfbrvrinetedt ¢rel grovpeusudh as those
according to fornmula IV is solved in a hal ogenated
senvifiing (14, @1, BH3EOT 2xdibhl6] FExampieklef namPeifivdaihhtgd teh@ groups of
2- hydr oxy-4-net hyl -2- (trifluoronethyl)pentenoic acid
[ pﬁ%&; AL /en nore

pl?Fef er %dhgur%‘t%g’ﬂ:gh{ﬁlt g&g%%%ets?gﬁnﬁék AS?I %h gy'and t he

2- hydr oxy-4-nmet hyl -2-(trifl uoromnethyl)pentenoicacid is
carried out at 0-5C, the mxture is allowed to cone to
roomtenperature and the mxture is continued to stir
for 4-120 hotfFRat room t efeathls L L i s furthernore
preferred that 1,5 equival ents of the conpound
accordémg to fornmula V are used, 2 equivalents AIC3
and 1,0 equival ent of 2-hydroxy-4-nethyl-2-
(trifluorond@FBY-CPent enoi cRaei H, CTBr grdact i on

descri bed above can be carried out with

enanti omerically pure 2-hydroxy-4-

met hyl -2-(trifl uoronethyl)pentenoic acid. The

enanti ' - - -
Cr | SPELERS R M B RO (G By CRRR
nder as tric catal.ysis.a escribed by Mkam (see
e TR ey oS RBi S pE el S oy mat  cal |y
hydrolized. The asymmetric hydrolysis m%é be carried
out i mHaker-OCFs; r@@é%‘sa@@%sélzﬂ FngatilsFis; -OC7F1s; -OCsFyy; -
solvents(e.g. DVMBO, |ower alcohols) may be added to
eQBglnce-CObkyj | ity of the substrate. The reaction
m xture may be buffered (phosphate or simlar suitable
buf f er DCELL kerDFiie-OEL RH; LOE,FsH; -OCsF\oH; -OCeF1,H; -OC;F)4H; -
OCgFi6H; -OCoF15H; -OCyoF2oH;

-OCF;Cl; -OC,F4Cl; -OC3F6Cl; -OC4FsCl; -OCsFoCl; -OCgF12Cl; -OCF14Cl;
-OCgFmC]; -OC9F13C1; -OC10F20C1;

-OCF,Br; -OC;F;Br; -OCs3F¢Br; -OC4FgBr; -OCsFoBr; -OC¢F12Br; -
OC7F14Br; —OC3F16BI'; -OC9F18BI'; -OC10F20BI‘;

-OCle; -OC2F4I; -OC3F5I; -OC4FgI; -OC5F101; -OC(,F]zI; -OC7F14I; -OCgFmI;
-OCgF 5I; -OCioF20l;

-OCFH;; -OCyF3Hy; -OCsFsHy; -OC4F7Hy; -OCsFoHy; -OCe¢FpHp; -
OC7F3H,; -OCgF 5Hy; -OCoF7H,; -OCoF19Hz;

—OCFC]z; -OC2F3C12; -OC3F5C12; -OC4F7C12; -OC5F9C12; -OCanClz; -

OC7F,13Clp; -OCsF5Cly; -OCoF,7Cly; -OCyoF19Cl;
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reaction m xture at constant |evel as required by the

i ndi vi dual enzyne. Quite a nunber of enzynes are
Wepawsifred f or the enzymatic hydrol ysis. These PG/ERAH88/003234

t he hydrol ases (EC3. hydrol ases) of the subcl asses

EC3. 1. (carboxylic esterhydrolasis in particular).

Such hydrol ases CO 1y avail able from

vari ouOGhiRze0 %fﬁm’%@c&lﬁ%&mﬂ%éﬁm%ﬂw -OCsF1Br;
Li pase O, Lipase C2, Lipase A, Lipase ASI, Lipase AN,
L‘Dﬁa&eBEC-O(Es e -@C9Fh_113g§as@CBoF(1§BthB) 2. AmRno Enzyne

Inc., Japan Lipase AH, Lipase AK, Lipase AYS, Lipase

PS, Pr DMERIE CHEk] c@SEF N, DOFas0CsBl,; -OCF)1l;; -OCF)3l;
Bi ocatal ytics Incorporated., USA ICR-101, |CR-102,

:%@ﬂ%b_d@gﬁkgél (@%CéO | CR-106, |CR-107, |CR-108,

111, ICR1 12, ICR1 13,

S s G O Ll ot T e S R
ot or atg G C z&aﬁeréiﬁéﬁppi P i hed P& TRttt GeFidl

/' Novozyne (Denmark) Duramyl, Novozynme 868, Novozyne
5@diisHNéud2ylde 388, Neutrase 0, Liopoase6. Sigma,

Germany Li pase from porci ne pancreas Typ |1, Esterase

por ci n&CF VG FiCIp aS & s Candl Bl «Gbsel]; K 1 pal,F ) 40d; -CgFy6Cl;
the art is aware of further enzynes that nay achieve

tbg:&@nec{opzcogllt The enzymatic hydrolysis is carried
ouf as follows: Racenic al kyl 2-hydroxy-4-net hyl -

(t rifl aLtlﬂf gﬁlﬁtd’])é l'pe@ Bp’atel: %doﬁsgs% %/—:@FMBr; -CgFl(,Br;

mat er i oup
CoF13Br; -CioF20Br;

-CFyl; -CoF4l; -CsFel; -CaFsl; -CsFiol; -CeFi2l; -CiF14l; -CgFigl; -CoFisl;
CioF20l;

-CFH;; -CoF3Hy; -C3FsHy; -CaF7Hy; -CsFoHy; -CeF11Ha; -CoF13Hy; -CsFisHa;

CoF17Hz; -CyoF19Hp;

-CFCly; -CoF3Cly; -C3FsCly; -C4F7Cly; -CsFoCly; -CeF11Cly; -CoF13Clo;

1

CsF5Cly; -CoF17Cl; -CiF10Clo;

-CFBry; -CoF3Bra; -C3FsBry; -C4F7Bry; -CsFoBry; -CgF11Bry; -C7F13Bry;

CgF)5Br; -CoF17Bry; -CioF19Br2; and

-CFilp; -CoFsly; -CsFsly; -CaFila; -CsFoly; -CeF11la; -CoF i3l -CsFisla; -CoFy7la;
-CioF19l2.

The gas-permeable composite according to the present invention repels oils,
water and/or water-based liquids. The gas-permeable composite may be used where a
surface of the composite may come into contact with high viscosity, low surface

tension liquids. The gas-permeable composite may therefore be used as a gas filter or
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group which may be a straight chain or branched.
Preferably the al kyl group is an ethyl group. It is

WemeBarséed in water, the pH is adjusted , thePEFER2988/003234

is added at tenperature fram about 10C to about 60Q0C
Tenperature, pH and reaction tine may vary depending

on the Lndividual enzynme. The reaction. tine nmay g

td WO IBufeseriates r@aﬁct?@ﬂeﬁoﬁ%ﬁtﬂ% h’%e‘”fc@mﬂﬁé hqm s thereby
tested under control (e.g. GC control) to find the

opreventing the resepacladeeommgenndsr empuereprossutibel. prideeent may be
according to the invention that no saponification step

| beated iteallid Ar sgpofitht irecepiadle. | S needed in a process in

whi ch al kyl 2-hydroxy- 4-net hyl -

(triflypg %@P%&B@nécﬁﬂﬁ&it@ H%ksthé 9ﬁifti do Wegel Hgh v1sc051ty liquids

conpound of tormula I'V'iel dlng an al ester of

0 r Qs t he_expert [l ed

hg‘p gip {1&5{1% e ?e?gt %ei[%‘go?o E‘th%‘s ound o © ' gas-permeable
for mula IV

2091%95&52911 mﬂ‘F‘ePWI tozepel 4oy | fapp ok Arpesmben hastst iawids such as oils,
in the presence of a lewis acid yields the conmpound of
glwbdeationf ot fuel | gils, |hydranliey nidspgesadimeprdieschgnd hie like.  The
the reaction of the conpound of formula IV with

2edmyptrsiix ynad-therefdry have ddes id antomotivg bmﬂ)qaﬁ'mﬁsewbére latriddting oil is

in the presence of a lewis acid (i.e. under Friedel-
Gielitin GRARI bsdises drdl a%eraﬂﬁﬁc @ity &1&@ SkaxldsePhd 8RbFKobic and
and with higher yields than with a esters. The

PO ol aHW??§b%%M£% e s

dri.d Lithi b h
Y P B PRECHT 65 Sairis p RRT© FO amaRsion s Fopskample, the gas-

are key conpounds of the process, and are therefore a

f RFTgakle o‘Eﬂf%E,QSltéfm@}ﬁebq et ttP opfotept @festionis BBERIREnHE mobile
of the conpounds of fornmula | are those which have one
ofelephendsolcbmputegs $sivht ag diskodrives) or automotive applications (such as
patterns: Enantionerically pure in the context of this

| S¥viSdth, MIdtdTE aRgadAANRIRIBE | HAE be Gis€X G S&nfife applications for medical
equipment.

The gas-permeable composite may be substantially liquid-water resistant and
may have a water entry pressure (WEP) higher than about 0.05 bar, 0.1 bar, 0.5 bar,
1.0 bar or 2.0 bar.

The gas-permeable composite may have an oil rating of greater than about 1,
2,3,4,5, 6 or 7 according to AATCC Test Method 118-1989. The gas-permeable
composite is therefore oleophobic.

The gas-permeable composite may have an air-permeability prior to any form

of contact with a viscous liquid of less than about 1000 Gurley seconds, 200 Gurley

seconds, 100 Gurley seconds, 50 Gurley seconds, or 30 Gurley seconds.
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80% It has to be understood that according to the
present invention it is possible to synthesize

wWeaepdsies of ee > 90% ee> 95% ee> 97% and eREHERH8/003234

99% The conpound of general7 fornmula | is then oxydized

to formthe al dehyde of general fornmula V in which X1,

X2, X3, Z1, Z2, Z3 have the neani ng descri bed above. .

The oxilyRicilbh thegatrermaableceprppsite ynasayera 62 lewnis &sair flow)
or with oxalylchloride/ DMSO (Swern oxidation). The

ergeevary igreaten ¢hamr aboug 5¥%wd P, 30%0 B0 49%s S0%L, B0Y6, 8% 80% or 90%
oxydi ze the al cohol of formula I to the al dehyd of

f &y ¢omhpRrdd with éheinite ypde flotv (fep exsufead Mlquid/fdrs sehpétiod of time
reacted with an aromatic am ne of general formula Vi

HINWALs )0t 3 BeMias N 1Y se&&ad@%?rs%&fdscgf%@%@c%n@? The gas flow
conpound according to general fornmula VI may be any
aronati c_am.ne. Pr e%*eréed enbo 'krrent? of ..t he..compounds

after o

of QLI AR 75 MEFATA 2he 2 RFSEITRNA AR PBF ity Dout 1

| Dt 03 4D AT, L (HHES BrpAculersmbpdizgenta; e eas-permeable

2-am no-pyridi ne 2-am no-pyrim di ne 3-am no-qui nol i ne

Acnpasite pyayi kiiveer gasafldwide.gyair flioh) mecovery greater than about 5%, 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80% or 90% as compared with the initial gas flow
after exposure to a certain challenging test liquid such as described in an "air flow
recovery test", which is described hereinafter in more detail. By exposure is meant
any form of contact between the liquid (e.g. the test liquid) and a surface of the gas-
permeable composite which includes inverting a liquid in a container onto a surface of
the gas-permeable composite or dipping the gas-permeable composite into a liquid for
a set period of time.

In the following, the removal of liquid from a surface is commonly designated
as liquid repellency. By liquid repellency is meant the removal of liquid from a
contact surface. So a vent with the ability to efficiently remove liquid from at least
one of its surfaces is in the following designated as a vent with good liquid repellency
properties.

The thickness of the gas-permeable composite may be in the region of a few
micrometers to several hundreds of micrometers. For example, the composite may
have a thickness of about 0.1 pm - 5000 pm, about 0.5 pm— 1000 pm, about 1 pym -
800 pm, about 5 pm — 800 pm, about 5 um — 500 pm, about 10 pm - 800 um, about
10 pm — 500 pm, about 50 pm — 500 pm, about 100 pm — 500 pm, about 10 um - 100

pm, or about 10 pm - 50 pm.



5-am no-isoqui nol i ne 5-am no- 1-nethyl-isoquinoline
5-am no- 2, 6-di - met hyl qui nol i ne 5-am no- 2- net hyl -i ndol e

WGh28i128G6@2- net hyl - i soqui nol - | ( 2H) - one5- am no- ZPCREPRADI}03234
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i nol i ne 5-am no- 6-chl or o- 2-8vet hyl qui nol i ne

5-am no- 6-f | uor o- 2- net hyl qui nol i ne

5-am no-isoqui nal -2( 1H)-one 5-am no-qui noline

ani no- bERe EPEPREEAMaYAIE Jsetipched,iohanqther % a miygality of other layers
generated imne of formula VII (VII) in which X1, X2,

X3sucK bs afP ap@®ptiatd backingJayer teincecasd thy echenicakuntegnity ef the gas-
i s subsequently reduced in order to yield the conpound

acsR@hblg compasine’ The foas-Fringeablel dompdstte meactherpforete foemed into,
carried out by sodi um borohydride in al coholic

fé#kf*ﬁﬁPﬁgikégﬂiaF)’ it my also be carried out by

antage of the present invention
conpared,. to state of th t synt hesi s [
vor do T SorliRef edtipitd e iPRaohd s oy 8 eeond gomponens
I1. Such al kyl ester of dJIl (which i
pr&g@g}g af s;p%ggiqti@g]cpmprg}?xgg?%& Arst gomll)gnenlt Smeﬁyh %rovide a certain
2- hydroxy-4-methyl -2-(trifluoronmethyl)- pentenoate )
wi ddgree aforipenhotiicty t6 praventalomey surfasd senstpnfiquadsfzioraeatering/wetting
fromthe starting conmpound FV by crystallization.
Acgsresliofighé pofdue polysedd sirooteret i Dhe sbendecassaeyt may support the

separation
liquid repellency properties of coated surfaces. The liquid repellency properties may
be improved by increasing the total coating laydown thereby closing/clogging surface
pores and/or smoothing an outer surface of the polymeric structure (typically the
second component is a liquid, and a liquid inherently forms extremely "smooth"
surfaces).

The ratio and amount of the first and second components may be chosen and
adapted to provide an optimum combination of liquid entry pressure and liquid
repellency. The liquid entry pressure is important to keep liquids out of the pores, i.e.
to prevent wetting of the pores with low surface tension liquids. The liquid repellency
is necessary for removal of liquid puddles/droplets or liquid films from the substrate
surface. Both properties are important for air flow recovery of the vent after contact
with challenging liquids.

It is found that although the first and second components can be chosen to give
excellent liquid repellency properties, this can have a detrimental effect on the liquid
entry pressure. There is therefore a balance and trade-off in selecting the first and

second components to obtain acceptable values for both liquid repellency and liquid

entry pressures.
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of conpound FV can be nade at the stage of conpound I
(i.e. by using free acid 2-hydroxy-

WORWBHM8760- 2- (tri fiuoronet hyl ) pent enoi ¢ aci d asP@HEP20h&003234

starting material). At the %tage of conmpound Il the
separation from conpound IV can be made usi ng

aci d- base-extraction (which is nore efficient conpared

to cryEhaMeighitratip betwesnethy Kyst andt sacord cemppenty n (the formed
As descri bed above, the expert in the art knows a

neoating nofy beasel extddofinemanmgt ofélvé fotliosvisg fanges: tabeutpl weids part of the
steps described herein. It is therefore clear that the

| 4 B rhPEneAe §& hbdir .0 1N 11106 edightFar@HFARP 36R8 dottipohedt; about 1
variants and devi ati ons which are obvious to the

e%@ig&{ phr? dfMfie FHrlt Pdmlﬁcﬁf%me 6 abdutbGo] d—egeiv{f rl]@‘g n}%%‘t&é(?f%?g second

exp I'n the art wthout any need to

following.ite il-i.19 re.therefore ohjects t .
e ot S0t loveig ieef Ot TR oM sp e R vapt ! 30 weigh
conmpound according to general formula VIII (VII]) in
vipArshofathe | seeend enmepasent Heomg agops] X@}gb@,&ﬂ@ thg first component to
selected fromfluoro, chloro, brono, hydroxy, methoxy,

edtook (.5 + 20 fleight pams bf/the seerindeontpenedsfromeabotth&weight part of the
groups X1, X2, X3 have the neaning of a hydrogen atom

afiddt tomPbicah tahbdueast 20Reigit pahts of tHeUesondlcondgone’t fidin about 1
selected from-0O, -S, -NH, -N-CH3)-, whereas the

oL Bight g’alguﬁqs tifel firs{ onfponbAtY & ;ag(?.ltn}?a-nilﬁgwgifgh@ pafe¥! of the second

group I'n whi ch Ar ‘stands an aromatic group,

characterjzed S hatt, .a _compeound accor di t _ :
CERURE G R oM (b B B M CERb SR e ouy 3 - 7 weighe
have t he above descri bed aningis reacted with

RHEFAIERG swpngtcﬂvpmz@n& 9 P GbRR% hwe)&%é e b Hiceiisbeomponent to
yield a conmpound of general fopnula Il (H)

about 3 — 5 weight parts of the second component.

The molar ratio between the first and second components in the coating may
be selected from any of the following ranges: from about 1 mol part of the first
component to about 0.05 - 15000 mol parts of the second component; from about 1
mol part of the first component to about 0.5 - 10000 mol parts of the second
component; or from about 1 mol part of the first component to about 1 - 5000 mol
parts of the second component.

The coating covers/encloses at least some of the structural features of the outer
and inner surface of the porous polymeric structure by a thin layer thus modifying the
chemical nature of the surface and by that modifying the surface energy of the porous
polymeric structure to prevent ingression of liquids (e.g. organic liquids) or oils.

The coating may also form at least one or more or a plurality of closed and/or
occluded surface portions by, for example, a thin closed and/or gas-impermeable

coating layer on parts of the outer surface of the porous polymeric structure. For
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inwhich Xr \ |, X2, X, Z, Z, Z have the above
descri bed neani ng and subsequently reduced to a

waaepo2sied of general fornula (D in which X1, X2CT/EB2008/003234

Z1, Z2, Z3 have the above descri bed neani ng, which is

then oxidized to formthe al dehyde of fornmula V in

which XL , -X2, X, Zl, Z2, Z3 have_the above

desernleds the sasenefnpirerded PTRE the cqatingqlaypr may gover the nodes and
aromatic amne of formula VI H2ZN-Ar (VI) in which Ar

i Sbmls cartberatterswfasapf the fasous simcturé amd why blncknand/ovpeclude some
in which X1, X2, X3, Z1, Z2, Z3 and Ar have the above

desteipeasd diempionger whifade 6f5the pbfRe Wohinetic faidaeel BY outer surface
formthe compound according to formula VII1. i2. A

PisQfi&ne tl{elo&.}térﬁﬁ)srglﬁrefc? %&:ﬁé&}lﬁ%l agﬁurfaﬁt &P&Bﬁ&@fd oiaﬁﬁq{og%ﬁe’s%olymeric

to genera or mu east one of t

groups X1. .X2 3 is.selected.frqmf.l.uarqg, chloro, .
iR st S BrebRicy Ehie VK AR spliéh nd contact with a
am nQ whereas_ the other groups X1, X2, X3 have the,

g g bsrrepellegla 1o de Hhis oBter Sariere; thalysi impogiany fogdiquishgepellency.
of the groups Z1, Z2, Z3 is selected from-0O, -S-,

- Tt termNputeHsyrfacelMirenasastendes totihedndeythe apeer 2tructage. within the main
have the neaning of a -CH - groupcharacterized in that
abedyngrabeporaas polsinegic seugemreer al forrmula 1V (1V) in

which X, X, X, zt | ,Zr

It was found that in case of the gas-permeable membrane with the best liquid
repellency behaviour, a portion of the surface pores may be covered/occluded by the
coating, thus forming bridging elements between the solid, non-porous surface
regions of the membrane. Without wishing to be bound by theory, it is thought that
these bridging elements are at least one reason for the improved liquid repellency
behaviour and that the second component in, for example, a liquid form has a
smoothing effect on the surface of the porous polymeric structure.

The smallest occluded surface portion may be in a size substantially
equivalent to that of a pore/opening of the porous substrate. The closed and/or
occluded surface portions occurring on the outer surface of the porous polymeric
structure may have a size from several um? (square-micrometers) to several hundreds
of umz, and in total may comprise greater than about 1%, 2%, 5%, 7%, 10%, 20%,
30%, 50% of the outer surface.

The coating may also soak through the whole porous polymeric structure so
that the other (uncoated) side is also rendered oleophobic.

The coating may penetrate (e.g. soak and/or impregnate) into the main body of

the porous polymeric structure, however, it is intended that a portion of the coating
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j ., Zr have the above described neaning is reacted
W th 2-hydroxy-4-rnethyl-2-(trifluoitnethyl)pentenoate

wa 2009128760 a conpound of general fornmula |1 in REN/EPRXS/003234

1, X2, Xv" , Zr-7 1 , Z211 Z2 have the above

descri bed neani ng and subsequently reduced to a

conpound of general fornula |I. 13. A process according .

t gemaivh an ghe outen, supfacenok He peraws pelymstict feicEEppBus @liowing the
according to fornula IV with

2- foyrdatidaye Al onet lapd /0P o¢dluddd sudaoepdriibhpent enoi ¢ acid is
earned out in a polar solvent in the presence OA d

14. A pl“lil@@@&‘img%@ gbthceffitiehil P}oh_l@cé 1#uid repilédryt 44 may prevent
conmpound according to fornula [V is solved in a

gat#{)?%ﬁg%%ﬁ%lyzg{exy trélg@(stgﬁl'fcﬁl}ggﬁet a;e/f? %Jsﬁ&?liéﬁﬁdg Iﬁo dpores of the

) pentendl ¢ ac

ARG YRS kot g "Bt i® dneipitin AR To have 2 gas flow

according to fornmula IV is solved in dichloronethane,

Al through thejgempesitegufist gentagtgvitha viscaysh@ug- Fhgepaing may therefore
(trifluornethyl)pentenoic acid is added to the stirred

s dbeutsedrto gmolvide atvent switht g ficantlydmpieved Adquid ersllency performance
roomtenperature.16. A process according to itemb5 in

Whin@hsi @fipémudly imbedvwed hirfldwdreceferyhe conpound accor di ng
to formula IV is solved in dichloronethane,

appr oxi i QovkinagiiednetuA-BAGRMd covering/oceludi

(triflyornethyl nt enoj ¢. acl,d .1 s add t Stimr
SoPtePReaRae i ied bRl ierpds?i e B SR R v o s
at rogmt erature. 17. A process according to iteml

orum, 411?%1355 o el B0, ORRRANS Ol H%’ttﬁ;ﬂ-§ pm
(trifluormethyl)pentenoic acid is used in

enant i ofes ¢eatingydopsinet fubly hleak andéirgpeclude the porous structure, thus the

composite remains gas-permeable. The coating may be found to block and/or occlude
about 0.01 — 70 %, about 0.1 - 80 %, about 0.1 — 50 %, about 0.1 - 30 %, about 0.5 -
10 %, about 1 — 30 %, about 1 — 10 %, or about 1 — 5 % of the surface pores. In
particular embodiments, at least about 0.1 %, 1 %, 5 %, 10 %, 20%, 30 %, 50 % or 70
% of the surface pores may be blocked and/or occluded.
The total coating weight relative to the porous polymeric structure weight range may
range from about 0.1 - 1000 wt.%, about 0.1 — 500 wt.%, about 0.1 — 300 wt%, about
1 - 500 wt.%, about 1 - 200 wt%, about 1 - 100 wt.%, about 1 - 50 wt.%, about 5 -
100 wt%, about 1 - 30 wt.%, about 5 - 30 wt% or about 2 - 15 wt.%.

The ratio of total coating weight relative to the weight of the porous polymeric
structure may be at least about 3%, 5%, 10% or 20%.

Typically, the coating may be deposited in a range of about 0.01 — 1000 g/m?,

about 0.05 — 300 g/m?, about 0.1 — 800 g/m?, 0.5 — 500 g/m?, 0.5 — 300 g/m’, about 1
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enantionerically pure conmpound of forrmula 1. 18. A
process according to item1 or 2 in which the desired
WepEsnLsGeaeri ¢ pure 2-hydroxy- 4- PCT/EP2008/003234
met hyl -2-(trifluornethyl)pentenoic acid is separated
fromthe undesired enanti oner by way of enzymatic

hydrolgﬁrsl%qs of ) 5

at R)9 2T phpend= 200 gérhybout-10tT 190 gay neaw 0yl A0Q atselt ebout 1 -
. 19. A process according to item8 in which the

e gimft drcaboyt2 - $8igémf.s Altamativelpy the coatmgwasebe deposited in a range
solution. il O A process according to itens 8 or 9 in

Wb gthedshaboiaymeging, 96l @atretl of im0 dinPasee/m 30 grhbamer/m?, 80
C2, Lipase A, Li %ﬂase ASl ng{)ase /%'L\I Li p%l/g:e PC,gJLIh Y

Lipas 2L} 2B ( 2 Li pase AH, Lipase AK,
L%%g’sgoiégf’ @g%gne%ﬁé% ot ease K, Protease N,

Pr ot ease .P - ] ICR- 102, ICR-1 03, ,ICR- 104 .

| CR-1 %PIC?E&G %?t bRReg mayhavEog Melegilar fgicht gpmging from
10, ICR-1 11, ICR 112, ICR-1 13, ICR-1 14, ICR1 15,

| dout 5Q@ a.m.gRojabppt 10,600,909 8.m. L9z aboyty S0GQommyu.tg about 1,000,000
| M¥ 102, 1MWN 105 Esterase BSI , Esterase BS2, Esterase
BS8).u. EPrefembly, Br2molesuler wsighPof e fasthdompeoemtzyayera8g8from about
Novozynme 525L, Novozyne 388, Neutrase 0, Liopoase

Li mos®a. it @t abset N@MEocs.@as. Typ |1, Esterase porcine
liver, Lipase Candida rugosa.i | 1. A process

accor dirRg flu8riat chRARSE oPRR Bist tbfPBnekt Hay Be WDIGR &t 1 wt. %,

conpound of forrmula IV has the tollow ng substitution

pattesn: i 12, 0 und of fo la | i ch_has the
f%l‘h’)ﬁ’ nlé)l i’ﬁb/g’tAlzgu |'o°n°|€)a@ t ‘e“?tré %@és?‘%ckﬁ%é%ﬁﬂ“ of the first
FIELD OF THE I NVENTION This invention relates to

CAMREL materials such as venting materials and

vents containing said venting materials. Mre o
parti chharfisgt compopents epmprispseany ofuarislatede snateriahi whichr is both
nore general ly gas-perneabl e venting conposites that
asleophobic and hydrophobic, i. e. both oil- and water-repellent. Applied as a coating

on a porous substrate, the first component prevents ingression of oils and low surface
tension liquids into the pores of the substrate.

The first component may comprise a fluorinated or perfluorinated form of an
oligomer and/or polymer, preferably of an ester such as an acrylate or methacrylate.
Homo- or copolymers of fluorinated acrylate or methacrylate compounds are well-
known in the art. Examples for those polymers are described in “Modemrn
Fluoropolymers”, edited by John Scheirs, Wiley Series in Polymer Science, John
Wiley & Sons (Chichester, New York, Weinheim, Brisbane, Singapore, Toronto),
1997, Chapter 26: Fluorinated Acrylic Ester Polymers, which is incorporated herein
by reference. Copolymers of fluorinated acrylates or methacrylates may comprise a

range of other vinyl-monomers and are selected to adjust the required performance.
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ol eophobic and liquid repellent. BACKGROUND OF THE
| NVENTI ON There are nmany types of vents on the narket

WQ ps/1287pw cont ai ners to vent by allowi ng a sP&l/EP2008/003234

amount of air flow through13he vent. Packagi ng vents
are comonly used in providing venting sol utions for
consuner and industrial liquid cleaners. These liqQ ?
cl eanefB exanpiIfPya ssvstanahelsmganeica ﬂmrtart%@rﬁwster polymer may
surfactants which | ower the surface tension of the

| becpsi fdllower eby pronoting wetting and adherence to
surfaces. A further difficulty is that many types of
new y devel oped |iquid cleaners additionally have a
hi gher viscosity than previously used. Hi gher
viscosity | _ d as this allows the
[iquid cleaﬁggu%é ?g%% |onQ%%2h better by increasing
t he adherence and contact tine of the liquid to the
surface to be cleaned. As a result of both the higher
viscosity and the | ow surface tension, the viscous
I|qU|d§WéT§$ -&lse the ability to stlck much better to
the vents thensel ves. The vents can therefore easily
becomemct bJpanl by liquid | eft on the surface of the
vent. A further problemarises if the viscous |liquid
dri es Rp=pbdlwusdliage of the vent |eaving an

i nperneable filmmade up of solid conponents dissolved
in the liquid. The vent may therefore be rendered
permanent|ly inoperable with highly viscous

l'iqui dg, There | s oanlegf) ngrr&l ?15330%61 {J}ﬁmﬁf LY P& Soro(er-polymer of

| i qui d"CT eaners anount gaseous

sub ances such oxygen or c Iorlne ich can le
srrariReRe HaEEN ﬁé% VoY, o PIET ffh Obe%mgonnated

clogged by a viscous liquid. Viscous oils are a
fmonereerst ype of |iquid causing problens in autonotive

rel ated venting applications. Mdtor oils, for exanple,

have thepatictlat ¢ntbodhéntk thatforstveorhporfent nedyecémprisecat least one
housi ngs thereby preventing air flow and pressure

exfRbPAEEs fluoropolymer, amorphous perfluoropolymer, or a combination thereof,
which can be dissolved in fluorinated solvents or mixtures thereof. Commercially
available amorphous perfluoropolymers are known as Teflon® AF (DuPont),
Hyflon® AD (Solvay Solexis) and Cytop® (Asahi Glass).

Teflon AF® is a family of amorphous fluoropolymers made by DuPont and
are made by the copolymerisation of 2,2-bis-trifluoromethyl-4,5-difluoro-1,3,-dioxole
(PDD) with other fluorine-containing monomers. At present the commercial Teflon®
AF grades are copolymers of PDD and tetrafluoroethylene (TFE) and are known as
Teflon® AF1600 and Teflon® AF2400 (DuPont).

The chemical structure of Teflon® AF1600 and Teflon® AF2400 is as

follows:



t hrough the vent. US 5,462,586 relates to an oil- and
wat er -repel | ent gas-perneable filter which contains a
WeHBu28760 | ter material that has its internal BGRIEP2008/003234
external surfaces coated wil¢h a conpound conprising a
first fluoropolymer having a fluorine-containing
al i phatic cyclic stre tﬁé? in e mai Q.chain and a
second quoropoIVﬁﬁ( nvladn ngrpoT yt Eb'ﬁﬁTkyl
groups. The coating in US 5, 462, 586 i§ intended to
have substantially no effect op the padrosity of the
porous filter material. US 5,492, 586 103 i ncor por at ed
herein by reference. It is an o of at |east one
aspect of the present invention toCobV|ate or mtigate
at |least one or nore of the afor |oned pr obl ens.
It is a further object of at st aspect of the
present invention to provide Gentln Gonposite t hat
i s capabl e of providing sufficient residual gas flow
(e.g. air flow) even after comng into contact with a
l'iquid having both a high viscosity and | ow surface

t ensi ogyy =WMINROIA pldfrabWENTT ON According to a first

aspect of t he present invention, there is prOV|ded a

gasper E&abéb%ui: 96782 T f‘effb%@’AF ?66(9%6& 019 PO

pol ynmerrc structure having a st ture defl |ng a

Peast e SoebP &3 et e N G R RRRE! g o ™

| east a portion of said outer surface; (c) said

coating conprising at least a first and second

conponent ; (d) said first conmponent conprising

ol eophHpflen@ndABy dtfagemofiodvayl uBelexial eds nat efmnally efndamorphous

perfluoropolymers made by copolymerization of 2,2,4-Trifluoro-5-trifluoromethoxy-
1,3-dioxole (TTD) and tetrafluoroethylene (TFE). The chemical structure of Hyflon

AD®60X and Hyflon AD®80X is as follows:

OCF,

—(CF,-CF,),—(CF Cy

\

0
N4

CF,

x/y = 0/100 to 99/1 preferably with
x/y = about 40/60 for Hyflon AD®60X (about 60 mol% TTD)

x/y = about 15/85 for Hyflon AD®80X (about 85 mol% TTD)
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(e) said second conponent conprising a
per fl uoropol yether (PFPE), said PFPE conpri sing

weadsgrsseps sel ected fromthe followi ng: - (0O nNPCT/EERIFAN3234

- CR3R4R5 wherein: R = H 1%, d, Br or I; RR = H F,

ad, Brorl; RB=H F, d, Brorl; R4 =H F d, Br

or I; R =H F d, Br, I, alkyl or aryl; n =0 or 1;

and mEytop® 10.a MRVESpolyogp magufbeured &ykWsahioiGlass (PBVE =
aryl -group. Typically, the PFPE may conprise two

?ﬂﬂiy(gé rotl-pppasirifuoesdydthdrf)e PFPE structure.
ypically, the PFPE may conprise two perfluorinated

end- grpups afirPPPOghinBokdlS Olndyhe FIEE St Edifbidee, h
such as, OCI% -OCZ_FE? and -Oé’F?. However , t%eree maa;norp ous

| so, be - per f l,uori nat n rou sugh t hose
SRR B Rt R R el & SR
non- perfl uorinated, end groups of PEPES (e.g. peutral
PFPEs ) Berigescibpnalicady sep enest e@n%ﬁawgsavmleg@ﬁqwepaymers there
a , Br, or I; or —-CFR7-CF3 R7 = H d, Br or I. The
earel gy Lgshera &koowdiinghe artt RES 63ARS23 Bolf for (e@pmple describes solvents

(CR1IR2),,, - CR3R R5 may
for amorphous fluoropolymers such as poly(HFP/TFE), poly(TFE/PMVE) or

poly(TFE/PMVE/PEVE) [HFP=hexafluoropropene; TFE=tetrafluoroethylene;
PMVE=perfluoro(methyl vinyl ether); PEVE=perfluoro(ethyl vinyl ether)]. EP 0 633
257 describes amorphous homo- and co-polymers of perfluorodioxoles. US
5,883,177 describes amorphous perfluoropolymers based on TTD which are dissolved
in fluoro-containing solvents to obtain solutions for coatings. US 5,663,255 describes
novel amorphous TFE-HFP copolymers. US 5,919,878 describes amorphous
fluoropolymers containing PEVE. US 6,248,823 B1, EP 0 633 257, US 5,883,177,
US 5,663,255 and US 5,919,878 are incorporated herein by reference.

The first component may also comprise hydro- and oleophobic polymers
containing PFPE blocks or units respectively obtained by chemical reactions of
functionalized PFPEs compounds. For example, EP 1 270 631 Al describes the
preparation of PFPEs terminated with isocyanate groups which are reacted with
hydrogenated diols to yield urethane polymers with PFPE units. EP 1 270 631 Al is
incorporated herein by reference.

The above given examples for the first component should only serve as
examples. In general the first component is not particularly limited as long as it
comprises a fluorinated material which is both oleophobic and hydrophobic, i. e. both

oil- and water-repellent.
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be selected from any conbinati on of the foll ow ng:
- OCF3; - OC2F5; -O0OC3F7; -0OC4F9; -OC5Fn ; -OC6F13 ;

WO QOFE2%760 - OC8F17 ; - OC F19 ; -COCl10F2 1; - OJFZHEP2008/003234

_OC2F4H. - OC3F6H; - OCAF8H; 16 OC5F10H; - OCBF12H:
- OC7Fl4H, - OC8F16H- OC 9F18H OC 10F20H; - OCF2d :

_OC2F4d ;. -OC3F6Q : - OC4F8C ; - OC5F10Q : - OCBF120

- OC7 Fllimlcallyo@sq:ﬁm COmPORYH 11aY be_ depasieddy a ran@emiabout 0.01 -
_ OC2F4Br: -OC3F6Br: - OCAF8Br:; - OC5F] OBr: - OOBF12Br; -

L0680 4fen’, ab@IBFISGES00 LD BHARI0, 1 — GO0 @AAABbput MEFAND g/m?, about
_OC2F4l; - OC3F6I; - OCAF8I; - OC5F101; - OOBF12I :

- PCDBblg/m?, QBB ; 100@@HFJa8but HOOC5 00 20142, abddEB IS0 '_%m or about 20
- OC2F3 - OC3F5H2; -OCAF7H2; - OC5F9H2; - OC6Fn

O_%g F@%ZZ %@g&z th%,{%%%&g %F%%G%ted' %gn%e of at least
o T A e 3 O B %e&é%mﬁo?&%e?m 500 g/m’ or

5F98r2 -OC 6F1 1Br2; - OC7F13Br2; -OC8F15Br2; -
12* -OC 10F19Br2 -OCF 112; -0C2F312; -CC 3F5I 2;
OC4F7I 2; -OC 5F912; -OC 6F1 112; -QOC 7F1312; -
OC8F15T12¢ sec009 l%bmpznentOﬁaﬂwmgﬁiq anyCFor8y or G2Ebinati@867 ;a neutral
-CAF9; -C5Fn; -C6F13 ; -C/F15 ; -C F17; -C9F19 ;

-REPE? 14; genéial PIRPEs @ffétby tKe3fypkl, of-dodiFGblups &b HkOolecular chain.
-C6F12H, -C/7F14H;, -C8F16H, - CO9F18H, - Cl0F20H, -CF

_Z%ei:r:e[ Aar.gﬁé@gg \{gfu@ﬁ %@% neutfat - reactfRFehd GroupsCofRkeypes of PFPEs

are called neutral PFPEs and those are included in the present invention. They are
also sometimes referred to as unpolar or non-polar PFPEs. Common terminal end
groups of neutral PFPEs are -OCF3, -OC,Fs and -OC3F;. However, neutral PFPEs
may comprise also other types of non-perfluorinated end groups such as those
containing H-, Cl-, Br- or I-radicals.

Moreover, PFPEs containing radicals such as H-, Cl-, Br-, I- or even other
radicals within their backbone (i. e. not just as end groups) may still be regarded as
neutral PFPEs according to the present invention, as long as they are hydrophobic.
An example for a repeating unit with H-, CI, Br, and/or I- within the backbone may be
CR R,CF,CF,O wherein R, and R, independently have the meaning of H, CI, Br, I, or
C,-C4 perfluoroalkyl.

Neutral PFPEs differ from functionalised PFPEs which may have been
modified by end groups of a polar and reactive nature. These are commercially

available, for example, under the trade name Fluorolink® (Solvay Solexis).
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C9F18d ; -Cl10F20C; -CF 2Br; -C2F4Br; -C3F6Br;
-C4F8Br; -C5F10Br: -CoF12Br; -C7F14Br: -C8F16Br;

wW@ImsaBm760 - CLOF20Br; -CF 21; -C2F41; -C3F6l; -KAFBP2008/003234

-C5F101: -CBF121: -C7F14l: 17C8F16l: - C9F18I: -

ClOF20l ; -CF 1H2; - C2F3H2: - C3F5H2; - CAF7H2; - C5F9H2;
-C6F11H2; -C7F13H2; -C8F15H2; - C9F17H2; - C1OF19HZ2;

-CFC Phis-ioxEgich 2efercpracytral PFRHEE7 Neutral PEPBrhare thempgly stable,
14 2; -C7F13d 2; - C8F15C 2; -C9F17C 2; -Cl0F19Cl 2;

- §bsthBfidly in€S1uBIBriR watéT3h8 Biddt cordibrt BoRents Cld3nAot be leached out
-C6Fn Br2; -Cr7F13Br2; - CBF 5Br2; -C9F17Br2; -C

O Brcfat 1iehicd. 2; - C2F312; - C3F512; - CAF7I 2,
g 2 2 SR 18 o GOFIN 2

e OFEdlferdiify 90TARE TrAY o fREROR! &eagr%ggn | Aerfon are, for

ron repel

wat er - based |i qui ds. bIe

easles e e e dade ance FOHYGUh: CAE) e oeh e Solvay
contact with high viscosit | ow surface ten3|on

| Sojerids. KT¥texBadDpRontheekle Dsermyend t @aikig)-t hdheseorcempeunds  are
used as a gas filter ora vent for receptacles (e.qg.

batailable) irc antsabstantiglini pirevismo sdnidy atei glsodsorhétemedbygupplied as a
preventing the receptacl e becom ng under- or

OMEIrofhEISRHih SRkkr, s'Uaﬁ a¥ $BinbIR ¥ B SCRdeslid PE20/EG! or
cap of the receptacle. The gas-perneabl e conposite has

the abjli éﬁe rd@?c“ﬂpt ghg%fv'm@ LY leh iy 43 SHED b@ék “Modern

i ndustri & eaners etergent solutions and olls.

SRR SBTESE R, S, AP 8, s

Wiley & Sons (Chichester, New York, Wienheim, Brisbane, Singapore, Toronto),
1997, Chapter 24: Perfluoropolyethers (Synthesis, Characterization and Applications),
which is incorporated herein by reference.

A description of some newer types of neutral PFPEs as received by direct
fluorination are given in the book “Fluoropolymers 1, Synthesis”, edited by G.
Hougham, P. E. Cassidy, K. Johns, T. Davidson, Kluwer Academic/Plenum
Publishers (New York, Boston, Dordrecht, London, Moscow), Chapter 14.3:
Perfluoropolyethers, 1999, which is incorporated herein by reference.

In most cases, neutral PFPEs have basic repeating units selected from any one
of or combination of the following: CF,0; CF,CF,0; CF(CF3)0O; CF,CF,CF,0;
CF,CF(CF3)0; and CF(CF3;) CF,0. Some newer types of neutral PFPEs may also
contain other repeating units (e. g. C(CF3) 20 ) or such with more than three carbon
atoms: e. g. CF,CF,CF,CF,0; CsF100; or C¢Fi20.

Some suitable neutral PFPE structures which are commercially available are

as follows:
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| ubrication oils, fuel oils, hydraulic fluids,
gasoline, diesel and the |ike. The conposite may
WaQ 29R@2836te have uses in autonotive applicati onRCTRRA088/003234
| ubricating oil is used inl%ehicle engines and in
gear box transm ssions or axles. The ol eophobic and
liquid repellent properties of the conposite nay al so
be used as a gas filter (e.g. an air filter) to
prevent or least mninmse air particle contam nation.
For expsmblgn®tVie gasper neabl e conposite may be used to
protect electronic conponents in nobile tel ephones,
conput _@@3 S| V. r a Lye
applicgfigﬁs gg@ﬁmgk'gggggrggtﬁgtorg&@ﬁggdﬁ Jﬂ%%%sﬁﬂd
may be used in venting applications for ne CﬁbOto1ooo
equi pnent. The gas- perneabl e conposite may
substantially Iiquid-water resistant and nay have a
water entry pressure (WEP) higher than about 0.05 bar,
0.1 bar, 0.5 bar, 1.0 bar or 2.0 bar. The
gas- peFombln® Zconposite may have an oil rating of
greater than about 1, 2, 3, 4, 5, 6 or 7 according to
AATCC Tesf(OeR00%) L (OCFIBI]00Re gas- pewhaalne = 40 to 180 and
conposite is therefore ol eophobic. The gas-perneabl e
conposite nmay have an air-perneability prigr=bd3tgny
formof contact with a viscous liquid of |ess than
about 1000 Gurl ey seconds, 200 Gurl ey seconds, 100
Gurl ey seconds, 50 CGurley seconds, or 30 Curley
second égécally the gas- perneable conposi te nmay
have aﬁﬁﬁ low (e.g. air flomb recovery greater than
about 5% 10% 20% 30% 50% 60% 70% 80% or
5056 asCEMHBAF -G ET DRE-OTGRAF: Gas 11 Sem 1010 60
exposure to a liquid for a set period of tine such as
about 5 seconds, 10 seconds, 30 seconds or 60 seconds.
The gas flow recovery may be neasured after a
pre-debpemmum@ waiting tinme such as about 1

CF5;CF,CF,0-(CF,CF,CF,0),-CF,CF3

A common characteristic of PFPEs is the presence of perfluoroalkyl ether
moieties. PFPE is synonymous to perfluoropolyalkylether. Other synonymous terms
frequently used include" "PFPE", "PFPE oil", "PFPE fluid" and "PFPAE.

The second component may comprise any suitable neutral PFPE available as a
liquid, oil or grease which may be non-water or substantially non-water soluble.

The second component comprising a neutral PFPE may be a viscous liquid
with viscosities ranging from about 10 mPa.s to about 1,000,000 mPa.s, about 10
mPa.s to about 10,000 mPa.s or preferably about 100 mPa.s to about 3000 mPa.s.

The second component may have a viscosity greater than about 50 mPa.s, 100 mPa.s,
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mnute, 5 mnutes or 10 mnutes. In particular
enbodi nents, the gas-perneabl e conposite may have a

WQa98M283%0 (e.g. air flow) recovery greater thaPCHBR9)S/003234

5% 10% 20% 30% 40% 509 60% 70% 80% or 90% as
conpared with the initial gas flow after exposure to a
certain challenging test |iquid such as described in

a0 mPa.sf RvmPacso P ymPas or 3004mkas.i I ymically.i thegecond component
hereinafter in nore detail. By exposure is meant any
fraayboi visomisdixjuidefitheerisdosity iegter thafebgut t00enPest

liquid) and a surface of the gasperneabl e conposite

whi ch TRCLAIR donssdehn@nady havilaOsurface t6RSRiIOWEr EtinOabout 40
a surface of the gas-perneabl e conposite or dipping

t AR gasg f}ﬁ{/ﬁ?ﬁg?'rﬁﬁﬁg@@g{/ﬁb h BTNy h} %’hﬁ‘\I/BP.{Tg%iéﬁfy, the second

periotd o W ng, the renova

liquid froma surfagce s co nly desi t as |iquid
r CPHODERTAY B]Ve3 aae#eé‘ﬁ@f‘m? %5%132? & r enoval
of liquid froma contact surface. So a vent with the,

abi | i t Jhe secomfli eqrepanept mayoheve pdefiing PeHtaer Aecpgiposition point
of its surfaces is in the follow ng designated as a
viesgectivelh of qyehtér thah ciboep &50°€h QPOC.0PHICi es300Pke  Typically, the
t hi ckness of the gas-perneabl e conposite nmay be in the

r @b cShpeneh€ Wa M@@bﬁliﬁ%tp@irﬁ Y Ale8dmposibre fsinobf greater than
m croneters. For exanple, the conposite may have a

t R HEET of about 0.1 mm - 5000 mm about 0.5 TMm
1%;6)8¥rrm about 1 mm- 800 mm about 5 mm - 800 nm

about mm - 500 bout, 10 mm - 800 a

7500 T B8 COBBONH AAG R HBBUTOB: RACoUL 3G Ter than

about 10 nm - 100 nm__or gbout 10 nm - 50 The P

cBPybv t AP dn10A B Ed Varprre. W) m He, 10° mm He,

plurality of other I_zayers such as any appropriate

bergkeferabllalpaver thani I9crmemsldet he mechanical integrity of

t he gasperneabl e conposite. The gas-perneabl e

conposTysicalBy thdegcohd cempendno machavetaomolecular weight ranging from
about 500 a.m.u. to about 500,000 a.m.u or about 1000 a.m.u. to about 100,000
a.m.u.. Preferably, the molecular weight of the second component may range from
about 2,000 a.m.u to about 20,000 a.m.u.

The second component may have an average molecular weight of at least
about 1,000 am.u., 10,000 a.m.u., 50,000 am.u. or 100,000 a.m.u.. Preferably, the
second component may have an average molecular weight of at least 1,000 a.m.u..

Typically, the second component may be deposited in the range of about 0.01
— 1000 g/m?, about 0.05 — 500 g/m?, about 0.1 — 400 g/m?, about 0.5 — 300 g/m’,
about 1 — 200 g/m?, about 5 — 100 g/m?, about 10 — 500 g/m?, about 5 — 100 g/m?, or
about 20 — 40 g/m>.  Alternatively, the second component may be deposited in the

range of at least about 0.01 g/m?, 0.1 g/m%, 1 g/m?, 10 g/m?, 20 g/m?, 40 g/m? 100

g/m?, 500 g/m® or 1000 g/m>.
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for exanple, a lam nate. The coating is conprised of a
conbi nation of the first and second conponents form ng

WQ200§/m2%76f) st i cal partnership. The first conponkGit/EPag)8/003234

provi de a certain degree oR0ol eophobicity to prevent

| ower surface tension liquids fromentering/wetting

pores of the porous polyneric structure. The second
conponBre flweninesegmiant tof the s¢coad icempengsit [ayche pirlepsrabpets] wt.%,
of coated surfaces. The liquid repellency properties
nilywbh¥%, ROt &y edl4bwt.h of thasnolgeul drestrictued oftthatédogd component

| aydown t hereby cl osi ng/cl oggi ng surface pores and/or

snoot hi NY padfeRed hat SHE f REGIO EorhPEneR® InYAVEbé GuBStAMEIY! éhemically
(typically the second conponent is a liquid, and a

g, SOt SR TS Yol PR, B bon i

anoun

CRRRRATAR: FFBIck AP ARo0 0 G 0Dt P da JAEo i pgesaure, have low

l'iquid repellency. The liquid entry gressure s .

i fupleee densiang hawe polporhgbifs Pepertiss ande hpyve day solubiliypin common
prevent wetting of the pores with | ow surface tension
|sotyentss. The |iquid repellency is necessary for

renoval of liquid puddles/droplets or liquid filns

from thgiclifstheaRosUpdigger stBRhlie PhBPRIVel fRASsa@E®ays or continuous
i mportant for air flow recovery of the vent after

Sfkoihld ?ﬁb&‘éﬁa@.ﬂ HA%asiBEhass bén bRWRE, Lifiéd of th
§$?%oudﬂ@Phee I rst aﬁgﬁg%cg%d g%ﬁ%o%@hts canﬂbé %%%seﬁpomms
to,qgive. excel l.ent. li.quid repellenc roperties, this
TR R on BB BROERA TR ent ry
pressure. There is therefore a bal ance and trade-off
i n sel Ei& PRRgUE holymerig smu@e@éh&ecﬁ%% oW Ay $Hitahly porous
accept abl e val ues for both Iliquid repellency and
| strpatuge emd may frecigsthe dermT o aveyeg withr athickrigss waging fiem about 0.1
first and second conponents in the forned
um to about 5000 pm, about 1 um to about 500 um, or about 10 um to about 400 um.
In particular embodiments, the porous polymeric structure may have a thickness of
about 100 pm, about 200 um or about 300 um. In alternative embodiments where the
porous polymeric structure is in the form of, for example, a tape, the thickness of the
tape may range from about 10 pm to about 500 pm.

The porous polymeric structure may be microporous comprising inorganic,
organic or polymeric material.

Further, the porous polymeric structure may be a woven or non-woven.

Typically, the porous polymeric structure may comprise one fluoropolymer or
a combination of fluoropolymers. The porous polymeric structure may comprise
polytetrafluoroethylene (PTFE), which may be expanded. The porous polymeric

structure may comprise one of or a combination of suitable fluoropolymers such as

PTFE or polyvinylidene fluoride. Alternatively, the porous polymeric structure may
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coating may be selected fromany of the foll ow ng
ranges: about 1 weight part of the first conponent to

Wwea280601 - 100 wei ght parts of the second cREKBPRIPE/G03234

about 1 weight part of the2first conmponent to about

0.01 - 20 weight parts of the second conponent; from

about 1 wei ght t{Jar; of the first conponent to about
oalso cogprige inghtilysainated apolyerss sedhds @BYERedf or fr eambination of
about 1 weight part of the first conponent to about
Opdlyelefifis (e gipblypthyiene opolypepyiene)) chotyammdes nalydstemmpolysulfone,
about 1 weight part of the first conponent to about 2

1 pAD(ORE EionBR pbF ctbohdte, FBRPEE O HAGYinatiohd meaéulig t

wel ght part of the first conponent to about 1 -

el gnt "B R phBRREERT e IR N merld AT Hiaybe in the form
%%%E’t?m%arts of the second conponent; or from about 1

- of the first conponent to about 3 - 5
wei ght H‘_Barts of the second conponent. The nolar ratio .
bet weehhe parous pelymenig sfalewimay heswpdsdiin at leastcagtdiregtion and
may be selected fromany of the follow ng ranges: from
abaytthereford bpant-axdihl othmutti-asitl expapdetenin & padivolar ethb®Biment the
- 15000 nol parts of the second conponent; from about

1psmts RatEtuRf mahevel expinded i @We Ndirdcod) Guth Qs Sn-twbOSH3tantially
nol parts of the second conmponent; or from about 1 nol

ng?r%gﬁgl?lhg}e dirb&RdnsC %&Haﬁgt a ! -8V ktrdetire >0%%eMBbrous polymeric

of the second conponent. The coati ng
some the,struc

covers/encl oses at | east of . tur al .
¢ S 3% AL G e S OR AR af Pt A LR Sop e gngno- o bi-
pol.ynmeric structure_by a thin |layer thus nodifying the
cRemixarrapdsd plyisiraflipiogthyedee and by that nodifying

the surface energy of the porous polyneric structure .
to preVbapoiougrpodanais stfudtirgunajsbg et [pastaragallyccomposed of fibrils
liquids) or oils. The coating may al so form at | east
oagd/ornodes.e or a plurality of closed and/or

In one embodiment the porous polymeric structure may be exemplified by a
porous ePTFE film. The layer thickness, densities and pore-size of the ePTFE layer
used can vary, depending on the application.

Typically, an ePTFE vent may have a thickness in the range of about 5 um to
about 500 pm, a density in the range of about 0.4 to about 1.5 g/cm’ and an average
pore size in the range of about 0.05 to about 10 pm. Preferred embodiments may
have a thickness of about 30 pm to about 350 pm, a density in the range of about 0.5
to about 1.5 g/cm®, and an average pore size of about 0.1 um to about 5 pm.

A particular preferred substrate is a porous PTFE made by stretching PTFE

tape or film as described in US 3,953,566, which is incorporated herein by reference.

In this procedure, the structure comprises an interconnected network of nodes and
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occl uded surface portions by, for exanple, a thin
cl osed and/ or gas-i nperneabl e coating |ayer on parts

W@roogmes76ut er surface of the porous pol yneric PCI/EP2008/003234

structure. Forexanple, in 2he case of expanded PTFE
the coating | ayer may cover the nodes and fibrils on
the outer surface of the porous structure and may )
bfibils mritemesiing dhie nodap R nedespandediboils tdompoisingr the internal
surface of the porous polyneric structure. By outer
ssiricace thas defestthe pereout er nost surface extendi ng
around a perineter of the porous polyneric structure
whi ch TR pHBuP PSRk 13y dr AR PR bk dreSluck 9988scribed in
into contact wwth a liquid to be repelled. It is this

r ace: IS t [ qui d repellency.
TR 4D i e R LA o Rfertded' o Thol e
the inner structyre within the i n. bod f the potou ‘
pol y ek P PO CRRBerls (SUREEIS iR (PY ARl clos B GPmpHed with &
gas- perneabl e nenbrane with the best liquid repellency
bBIPROTtdAET WRIGHIPEY eAmpHiSetahWo R AR ROP-WaYerhgructure.
cover ed/ occl uded by the coating, thus form ng bridging
el enmenlns pirtituwlee entbodinsalts, dthe rgas-pponeabie sompasite magi ainsprise an
of the menbrane. Wthout wi shing to be bound by

t EFETFD layétt cdatedtidh! § Bb1utiba bf, fhe&@nipl¢, ABbRD. § WA VS DDSwEW,ETeflon®
at | east one reason for the |nproved liquid repellency

g‘i‘g ﬁ%‘,} gg tﬁregﬁﬁiéqw a 660? %nﬁ eH00¢ 1 GARCN 8P i R PEFE in taﬂ eappropriate

urd fo as a snoot hing effect on

Sy P S e B PR ittty B, Bopipgents, the gas

substantially equivalent, to that of a _pore/opening_ of .

t PREmsable sempQtite may comprige ap gheriyaplapriobiciEeatefbmembrane, which
surface portions occurring on the outer surface of the
plascarsadsdtignab PFEEstoating depositey theacan i & second coating step with, for
several mmR (square-mcroneters) to several hundreds
oéxaifiple, aadvdtihg sdlotioh comeneaigy 6fbe @FRALiRthd Fimge ababdut 1 wt.% -

1% 2% 5% 7% 10% 20% 30% 50% of the outer
SHF WROE-
According to a second aspect of the present invention, there is provided a gas-
permeable composite comprising:
(a) a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;
(b) a coating covering at least a portion of said outer surface;
(©) said coating comprising at least a first and second component;
(d) said first component comprising oleophobic and hydrophobic
fluorinated material; and

(e) said second component comprising a block copolymer, said block-

copolymer comprising a PFPE backbone.
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The coating may al so soak through the whol e porous
pol yneric structure so that the other (uncoated) side

W0 2008/128G60 ender ed ol eophobi c. The coati ng may PEHEP2088/€03234

(e.g. soak and/or inpregnat&) into the mai n body of

t he porous polyneric structure, however, it is

i ntended that a portion of the coatingremains on the

out er The ik oipolymerpmapus pokhenfarine of tapudtBires, an KuB-A block
allowing the formati on of cl osed and/ or occl uded

SetpoReger plidréinsther! Bthe oA tor IBJwiiymby bl PEPH bdsedishich as non-polar
pronote liquid repellency and nay prevent or

SPPSE 3p BFI?EHJ )PEE’E?V%E PP 1%%? ict&ﬁgﬁge 1eR¥AtRS ErA&Such as any one of

tension T1 qui Into pores o porous pol ymeric

t tyre..and th .nmai N L h .
o PR o b oS Re2O%: TERCIESk, ERIChIon ERCh.CR:0;
DB e i RIS O n HERCRNAO) S b b i CaFs0)- o -

repel | ency performance and significantly inproved air

f(@Wi3eovery. The coating | ayer both covering the

structural features and covering/occluding the surface

por es Thy PRREefodmingpthedbackbomeksteths dopolyher isngenlaftly linked to a

about 0.002: mmto 5 nm about 0.01 mmto 1 nm or

gP&HPFﬁE 1158 5@ 10aP afiMsditfd1€ AdroBAbER BasdOblotk! | Fhe hydrocarbon
e

ock and/or occl ude the porous structure, thus th
c Si r ' - per I T i Yash
7 BERE"blsty Y i PRRREL AR Sy | POOBTH W slyethyiene
0.1 - 80 %, abput 0.1 - 50 9% about..0.1 - 30 % abput .
0pveropens), RBBGteR PO RO BHATIE of gy ot sflghl pplymeric

- 5 %of the surface pores. In particular enbodi nents,
aformérgseomapgntso. 1 % 1% 5 % 10 % 20% 30 % 50 %

or 70 % of the surface pores may be bl ocked and/ or

occl udaa. exhmpieotwith ceablark-capolghier r edrapiisieg t BFPhe and poly(é-
porous polyneric structure wei ght range may range from

a@ﬁ%&la@toﬁekblmo 1¥MdeS4iba® bl tPoBmier-425Q00W 1941-ab0at(M). Toselli, et
- 300 mt % about

al.) which is incorporated herein by reference.

According to a third aspect of the present invention, there is provided a gas-
permeable composite comprising:

(a) a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;

(b) a coating covering at least a portion of said outer surface;

(©) said coating comprising at least a first and second component;

(d) said first component comprising oleophobic and hydrophobic
fluorinated material; and

(e) said second component comprising a neutral perfluoropolyether

(PFPE).
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1- 500 wt.% about 1 - 200 wt% about 1 - 100 wt. %
about 1 - 50 wt. % about 5 - 100 wt% about 1 - 30

wWaeo0sh28abut 5 - 30 wt % or about 2 - 15 wt. % PCREP2908/¢03234

of total coating weight rek&tive to the weight of the
porous polyneric structure may be at | east about 3%

5% 10% or 20% Typically, the coating may be

deposi lnedostreasesy newyeal BFPED bave BasEirepeatidgoimggs selectad dipm any one
0.05 - 300 g/n2, about 0.1 - 800 g/n2, 0.5 - 500 g/n2,

OofSor c30fdigioR, ofliau followid®0 CFLOR CROBWD; SF(CEHD; o«CHLF,CF,0;
about 10 - 100 g/nR, about 0.1 - 100 g/ nR, about 1 -

%F%F%F%g; aag‘BUCF(%F 3) tdgigo_g/ 88me AeWRf Bfel 62! néutrANBFPEs may also

coa e deposi in a range of at |east about

899%13%3%6/" %?f%m%é) n“g‘)tﬁ.,éf %/1 B%Cg%ﬁé?/) %BU%}O\#%‘X gn%mi 8.8251 three carbon

g/ m2. Typically, the first conponent may have a

nEPBELE- & CEpGher @&ﬁg?png from about 500 a.mu. to

about 10, 000, 000 a. mu. or about 5000 a.mu. to about

1, 000, B0crdingnta a. foprthfaspegbpf thetriresenbinventicn, these ihprogided a gas-
the first conmponent may range from about 10,000 a.m u.

t peraeable cdmPOSteddthpmisings. . The fluorine content of the
first conponent may be at |east about 1 wt. % 5 wm.%

10 wt. fé? 204 WordBs Polythert¥ stPlchire haGinBT RAlhRE defihinglaUpl@rality of

of the first conmponent. The first conponent conprises
any fluorin ' ' [ Q?ﬁ 0 [ .
hydr ophobi c?gri%ge}g@k%%% @66%0%2%3§ (\i/va e?—t ?éggteﬁgceb%?& sﬁBch,
Applied . as a coating on orous _substrate, the first
conpon€dt pf Q%H’tgscoi%ﬁ@‘??egggﬁﬁal?fm@ﬂoz S%\'ﬁd)ufeé % ace
tension liquids into the pores of the substrate. The
first Gdnposradrozing coBmpISIngeat least 3, 01st and wgorg component;
perfluorinated formof an oligoner and/or polyner,
preferadl y eofidafirstst@mmnent amongrisagy ydlaophobic and hydrophobic
nmet hacryl at e.

fluorinated material; and

(e) said second component comprising a hydrophobic fluorinated liquid.

According to a fifth aspect of the present invention, there is a provided a

method of forming a gas-permeable composite, said method comprising:

(a) providing a porous polymeric structure having a structure defining a
plurality of pores extending therethrough and with at least one outer
surface

(b)  providing a coating on at least a portion of said outer surface of said
porous polymeric structure, wherein said coating comprises at least a
first and second component, wherein said first material comprises an
oleophobic and hydrophobic fluorinated material and said second

component comprises a perfluoropolyether (PFPE), said PFPE

comprising end-groups selected from the following:
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Hono- or copol yners of fluorinated acrylate or
nmet hacryl ate conpounds are wel |l known in the art.
WEXWRHEEE) f or t hose pol yners are descri bed i n PGRERI0PAS/003234
Fl uor opol yners”, edited by23ohn Scheirs, Wley Series
in Polyner Science, John Wley & Sons (Chichester, New
Yor k, Wi nheim Brisbane, Singapore, Toronto), 1997,
Chapter 26: Fluorinated Acrylic Ester Polymers, which
is incorporated herein by reference. Copol yners of
fluorinated acryl@)gs(OR,R®t haRsRIRt es may conprise a
range of other vinyl-nononers and are selected to
adj ust the required performance. An exanple for a
structural elenment of a fluorinated acrylic ester
pol ymer nazﬁ@e as follows: Rr(CH 2) m CO2- ( CRLO- CH2) n-
RlL =-H - = 1,2; and Rf = per fl uoroal kyl. The
first conponent may also be in the formof a co- or
ter-pol ymer of t&lr:aIflilir&longWene (TFE) with,
optionally, other fluorinated or non-fluorinated
mononmers. hi par Recutlal, @aBodi rents, the first
conmponent may conprise at | east one anorphous
fl uoropol yner, amR=HOECIpBE bt Ijor opol yner, or a
conbi nation thereof, which can be dissolved in
fluorinated sol ventsyor ¢ Bt yf s thereof. Commercially
avai | abl e anor phous perfi uoropol ynmers are known as

Tef | AF ( DuBont . o Hyf |vay Sol exi
and $§ (r)|)o(r) &5&‘%%2% bs);ié%]?%@?&é(ﬁ?)vfg a f ani |ng

of anor phous fl uoropol .merds made by DuPont and are

made by the copoPyneft $%n of

2,2-bis-trifluor omstohylld 4,5-difluoro-1, 3, -di oxol e
m=v-— .

According to a sixth aspect of the present invention, there is a provided a

method of forming a gas-permeable composite, said method comprising:

(a) providing a porous polymeric structure having a structure defining a
plurality of pores extending therethrough and with at least one outer
surface;

(e) providing a coating on at least a portion of said outer surface of said
porous polymeric structure, wherein said coating comprises at least a
first and second component, wherein said first material comprises an
oleophobic and hydrophobic fluorinated material and said second
component comprises a block copolymer, said block-copolymer
comprising a PFPE backbone.

The method comprises forming a coating which may be obtained by

dissolving together both the first and second components in an appropriate solvent to

form a coating solution and then depositing this coating solution onto at least part of
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(PDD) with other fluorine-containing nononers. At
present the commercial Teflon(r) AF grades are

weapsiiiater s of PDD and tetrafl uoroethyl ene ( TRE)T/EPRI08/003234

are known as Teflon(r) AFl 2600 and Teflon(r) AF2400
(DuPont). The chem cal structure of Teflon(r) AF1600

and Teflon(r) AF2400 is as follows:x/y = 0/100 to 99/1

pthe foutea lsurfacgi afithg poross ppbymerg Gleatufeorsiae pnosiitapleApehnique. The
600 (64 nol % PDD) x/y = about 17/83 for Teflon(r)

A4 CHd ( BRond| Condhanentdy frdagnforin ADcédtingms&ativayin any appropriate
Solexis) is a famly of anorphous perfl uoropol yners

NBBertdatioR RALY ALAH0GAY .1 Q50Gt. %, about 0.5 - 30 wt.%, or about 1 — 10 wt.%.
2,2, 4-Trifluoro-5-trifluoromethoxy- 1,3-dioxole (TTD)

oy AL AT o A0 OGP P o
o e PR Sk b rEn g TS may be

15/ 85 for Hyflon AD(r) 80X (about 85 nol %TTD) top(r

i & low pEecubsl Yeight Ranufaceiufed Gy hunsivated %m@t@ solvent.

pol y(hept af | uoro- 1-butene-trifl uoro-vinyl et her)). The
f Switableccobyeatseart avaiabdd wolec trepradsmanae®MpM digorinert™ Liquids, 3M™
tetrafl uoroet hyl ene/perfluoro al kyl vinyl ether co- or

t BérfdiRlaiEEFRidsBas3des Niect™ FRAGY TBO6198&Ms intended to evaporate
commercially avail abl e fluoropolynmers there are nany

gééggéaﬁggﬁ%dvglﬁitggﬁ‘ %{rdt Saercr%@ pg &éﬁ} ?ﬁsgipgiﬁnflyrrer S'S ch he boiling

ot ot sy el bR T hindheeG segec:

TFE—t etraf |l uoroet hyl ene; PMWE=perfiuoro(nmethyl vin
et her ) Anpsyitable fomy, of depesijon WWHU%erﬂ useéptoofoggghe coating

such as a roller coating process, dipping, spray coating, brush coating, print coating,
spin coating, depositing with a dropper such as a pipette, and the like. In alternative
embodiments, either the first or second component may initially be deposited in a first
step at least onto the outer surface of the porous polymeric structure and thereafter in
a second step the remaining of either the first or second component deposited.

In particular embodiments, the porous polymeric structure may have an initial
oleophobic and hydrophobic coating formed from the first component. The second
component dissolved in solvent may then be added on top of the oleophobic and
hydrophobic coating. Depending on the compatibility of both components, the
components may then either at least partially dissolve into each other, or may stay
separated. For each of the two separate coating steps, any suitable form of deposition
technique may be used such as a roller coating process, dipping, spray coating, brush
coating, print coating, spin coating, depositing with a dropper such as a pipette, and

the like. The first component comprising oleophobic and hydrophobic fluorinated
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257 descri bes anorphous honpb- and co-pol yners of
per fl uorodi oxol es. US 5,883,177 descri bes anor phous

wW@znoshesssopol ynmers based on TTD whi ch are di sSREVERR0DSI003234

fl uoro-contai ni ng solvents2to obtain solutions for

coatings. US 5,663,255 descri bes novel anorphous

TFE- HFP copol yners. US 5,919, 878 descri bes anor phous
fhateriglpolay rfertbercbamdapositad HHEVPlasuie dcR4Bio82@aBhg &P Or another
633 257, US 5,883,177, US 5,663,255 and US 5,919, 878

adoatih@step par sitthe ghepleise by reference. The first
conponent nmay al so conprise hydro- and ol eophobic

poly menge ﬁ_&? Eﬁ%ﬁb it t %?A(?E%PF%E ?&3@[@ WNsbRve i TRE Sddo¥&lc¥mponent.

obt ai ne C unctional i zed PFPEs

ounds. fFor e I EP.1 27Q 631 escri he
7 SRS e85 55 po R ABR! Pereratelsh b Pare fyn B TpbRfy system.
whi ch are reacted with hydrogenated diqls to yi el .
Wthemene theisphent The Erabmﬂ@mﬁﬁmsmazpﬁ e@fwaé)(ﬁly/@swéve in the
i ncorporated herein by reference. The above given
eseaons] esmpament,hespeeinly vdenpo hight weightiiratioef yhe dirstetogihe second
exanpl es hi general the first conponent is not
PevnipoRehtasikly ab hvaudtad 1@s(i.bongxess of thearpsndsasnponent) is used. This
fluorinated material which is both ol eophobic and

hygr ehaBinple, ibe fie A RorOht afiBflentioned amorphous perfluoropolymers
wat er -repel'l ent. Typically, the first conponent may be :

O gR o Bpb AT A5 EFRRYLs S8k cotolili?' 05 300

g/ n2, about.1 - 0 g/n2, about 5 - 100 g/ nR, about, 1

9" 500 GRrstaitiapoaf the. Hip cmmpnons 0 b ecost SorapsgRnghé Tirst and
Alternatively, the first coating nmay be deposited in a
reeaged efmpanenisasay sipwli mex mthgﬁ%wther. tp fgrmmn admyxtyge whereupon
10 g/ nR2, 20 g/nR, 40 g/ n2, 100 g/ nR, 500 g/n2 or 1000

gthet2. is Hoecleedcxl deanivparesubstamtjallyonpcheswcameadtomnbaween the two
conbi nati on of a neutral

components.

In certain embodiments, the first component may also be regarded as swollen
by the second component rather than dissolved.

It is also found that by coating with a mixture of said first and second
components prevents total clogging of the pores. Total clogging of the pores of a
porous structure can be an issue when a high concentration of a high molecular weight
polymer such as Teflon® AF in a coating solution is used. Surprisingly, in the
present invention it was found that although using a high overall concentration of said
first and second components in the coating solution, total clogging of the pores does
not happen. Although not wishing to be bound by theory, it is thought total clogging
of the pores is avoided because of the low molecular weight range of the oils (e.g. a
molecular weight of a few thousand grams/mol, more oligomers than polymers) used

as the second component. This surprising finding has significant advantages in that
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PFPE. I n general PFPEs differ by the type of end
groups in the nolecular chain. There are PFPEs whi ch

Wh2o0e/12856t r al , non-reacti ve end groups. These RGFIBR200$/003234

PFPEs are called neutral PB®Es and those are included

in the present invention. They are al so sonetines
referred to as unpol ar. or non-pol ar PFPEs. Conmon

t sompe previoaply kgrosmneleephabiq materiabppeexemelyapegnsivotes, Teflon®
and - OC3F7. However, neutral PFPEs may conprise al so
OAR&60() yapd shest empensper mhigeorisrab edwelbedmixeduwith smeh less expensive
those containing H, d-, Br- or I|-radicals. Moreover,

PlRBESialkOdicRi 81 MrnABdCPFEE 9US Ho @%ovide sighificaBf techhicalOfdvantages
even other radicals within their backbone (i. e. not

J ; .
b2 T GHRT TR P ld avolanlE BRORR IR KA Epores
they a rophobi c. An ex Le f.or a.repeating unit..

w o e &FS" RRRCRS pfth 0 TN, e e BERR B o% iy bulid andror
CR1IR2CF2CF20 wherein Rl and R2 independently have the
naeiphguofforn amd nmgy, cpmpgpe @@yozm{@g}er iflusrisated yor. per-fluorinated
Neutral PFPEs differ from functionalised PFPEs which
malgopitebes rekhydrophdtie dlipgmemahdderopaigmerf, oa cpmibaratiandhereof. The
reactive nature. These are commercially avail able, for

eRANBdBporientiday Rt 49 Asteidtan®r Etdnasle)] dboki( 20 °C &l atawt 1 bar.
Sol exi s). This Invention refers to neutral PFPEs.

Neut raﬁ?%@éﬁda&o?nﬂdﬁ%g%&ytoshﬁﬁh& t}v%lu&?attiﬁ ti %ixany in a liquid

i nsol uble In water an st conmmon sol vents, a
cannot .be | eached out aft coati ng application.
C%’ngr%aryl leag%%ﬁg&%%gﬁsm tabl e for the present
i nvention are, for exanpl e, kgg}@ under, the tr tahde ) )
names PEHBAING(1P)2 SexanifeATREF! PhBEnPIEPIIRYN{iQY. there is provided a
Sol exis), Krytox(r) (DuPont) and Demun(r) (Daikin).
Thetiag conpetia de viagenaepeningoe veniing gag Benma an ien¢lpsurp gr seceptacle,
form and are al so sonetinmes supplied as a

said venting apparatus comprising:

a porous gas-permeable composite venting element located within, outside or
on said venting apparatus and forming a liquid-tight seal for said opening, said porous
gas-permeable composite venting element comprising:

(a) a porous polymeric structure having a structure defining a plurality of

pores extending therethrough and with at least one outer surface;

(b)  acoating covering at least a portion of said outer surface;

(c) said coating comprising at least a first and a second component

(d) said first component comprising an oleophobic and hydrophobic

fluorinated material; and

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
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20

m croenul sion in water, such as Fonblin FE 20C or
Fonmblin FE 20 EG A general description of PFPES is
WO 2098/d28760 t he book "Mbdern Fl uoropol yners", edP@EBP1908/003234
John Scheirs, Wley Series2¥n Polyner Science, John
Wley & Sons (Chichester, New York, Wenheim

Bri sbane,

Si ngapore, Toronto), 1997, Chapter 24:

Per f | uor opol yet he9n { GuRapsi SR3KKar act eri zat i on and
Applications), which is incorporated herein by

ref erence.
PFPEs as received by direct fluorination are

neut r al

A description of sonme newer types of

given in thgpbeak "Fl uoropolyners 1, Synthesis",
edited by G Hougham P. E. Cassidy, K. Johns, T.

Davi dson,

Bost on,

Kl uwer pAC: G/ m Publ i shers (New YorKk,
Dor dr echt’} ﬁg’ﬁfjnocﬁliﬁ#\/gﬂu

s¢ow), Chapter 14. 3:

Per f | uor opol yet hegr s, 99, .which is incorporated
Res AT Glogfo

herein by refere

ases, neutral PFPEs have

basic repeating units selected fromany one of or

conbi nati on of tRe=fl .4 ByerIcF20 CF2CF20, CF(CF3) O

CF2CF2CF20 CF2CF(CF3) O and CF(CF3) CF20. Sone newer

types of neutral RPFRESF,@yBabsly) cont ai n ot her

repeating units (e. g. C(CF3) 20 ) or such with nore

than three carbor,atns.CIEBr,J; all F2CF20, C5F100,
Y idens

or C6F120. Sonme suitable neutral

structures which

are commerci al | y_avaj are as follows: Fonmblin(r)

Y: CF3-[ (OCF(CF3
45 and mn

2)n-] OCF3 where mtn = 8 to
= 20 to 1000, Fomblin(r) Z: CF3-[(OCF2CF2)

m (OCF2) n-]OCF3 WHér€ m+n = 40 to 180 and

According to an eighth aspect of the present invention there is provided a

venting apparatus having an opening for venting gas from an enclosure or receptacle,

said venting apparatus comprising:

a porous gas-permeable composite venting element located within, outside or

on said venting apparatus and forming a liquid-tight seal for said opening, said porous

gas-permeable composite venting element comprising:

(a)

(b)

©

(d)

(©)

a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one oﬁter surface;

a coating covering at least a portion of said outer surface;

said coating comprising at least a first and a second component

said first component comprising an oleophobic and hydrophobic
fluorinated material; and

said second component comprising a block copolymer, said block-

copolymer comprising a PFPE backbone.
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mn =0.5to 2 Krytox(r):
CF3CF2CF20- ( CF( CF3) CF20) n- CF2CF3 where n = 10 to 60

wWENeRU2A76) : CF3CF2CF20- ( CF2CF2CF20) n- CF2CF3 A ROIER2908/003234

characteristic of PFPEs is30he presence of

perfl uoroal kyl ether noieties. PFPE is synonynous to
perfluoropol yal kyl ether. Qher synonynous terns

frequeFitd yeutsgdappecatusianay’ brpsed as pryaat dpr receplapier (e.g. bottles)
fluid" and "PFPAE. The second conponent may conprise
agontAning dilgLids "Ehe verlt nidyRie lacondd ialal led erscap dfitlepiedeptaxlé.

or grease which nmay be non-water or substantially

non- Wak gitisRAIND e vEREnS BSHtAuE B ORE BéedCRANRItb B applications
neutral PFPE ray be a viscous liquid with viscosities

R 00 0 A 0 s i

about to.aboyt 3000 nPa.s. The.s

conpo né’r@ngg‘yaﬁi’g%“oéls 8§'i“l‘%/a@aéaz§'tlse’?‘a¥ k& Hseéﬂt&ﬁr otgg electronic
mPa.s, 100 nPa.s, 150 nPa.s, 200 nPa.s, 250 nPa.s or
3GOnprRENTS. mm@bdeltelyphqmé g@mﬁersd@n@bﬁérd@sknéyvm of automotive
viscous liquid with a viscosity greater than about 100
niggplisatiobs e(saele a3 dsemsonsp mestdrsrhgach dareps), surmay ébet esesli on venting
| ower than about 40 MV m 30 nVm 25 nVm 20 nNm

1§pﬁmﬁergrfor11gea1@m/ iphyq@itcal |y, the second conponent
may have a surface tension | ower than about 28 nmN/'m

The segg&g n{%og%t n@%)egfag? ﬂtnﬂlvgﬁ’ﬁd}{ thére is provided a

deconp03|t|o pol nt ectively o greater t han about

LSRRG £ 09 42995 B EAPSE: SR KB e
po nt glfov?dru?ga Lelagrglgagas%%gggab%eo ggncl:posue element within, outside or on a
venting apparatus and forming a liquid-tight seal for an opening on said venting
apparatus, said porous gas-permeable composite venting element comprising:

(a) a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;

(b) a coating covering at least a portion of said outer surface;

(c) said coating comprising at least a first and a second component

(d)  said first compgnent comprising an oleophobic and hydrophobic
fluorinated material; and

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
-(O)n - (CR1R2)m - CR3R4Rs

wherein:
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The second conponent nmay have a vapour pressure at
about 200C | ower than about 10 1 mmHg, 10 2 mm Hg, 10

W@2008128360 10 4 nm Hg, 10 5 mm Hg, 10 6 nmm Hg, BET/EP2008/003234

preferably |l ower than 10 23mm Hg. Typically, the
second conponent may have a nol ecul ar wei ght rangi ng
from about 500 a.mu. to about 500,000 a.mu or about
1000 a. mu. to aBostHiRGE10Boomlm u.. Preferably, the
nol ecul ar wei ght of the second conponent may range
from about 2, 000Ra=HF,tCl, Bbotl, 20, 000 a. mu. The
second conponent nmay have an average nol ecul ar wei ght
of at |east abouR,L908 @, Btsr; 10,000 a.mu., 50,000
a.mu. or 100,000 a.mu.. Preferably, the second

conponent may haye _ r ol ecul ar wei ght of at
VA R

| east 1,000 a.m ’t he second conponent

may be deposited_in about. 0.01 - 1000

g/ m2, about O. osRﬁﬁgﬁélﬁgg?aﬁ@th;- 400 g/ e,
about 0.5 - 300 g/n2, about 1 - 200 g/n2, about 5 -
100 g/ n2, about 1G0osBRNg/ N2, about 5 - 100 g/ n2, or
about 20 - 40 g/n2. Alternatively, the second
conmponent may bente@oesi@.ed in the range of at | east
about 0.01 g/n2, 0.1 g/n2, 1 g/n2, 10 g/ n2, 20 g/n2,
40 g/ n2, 100 g/ nR2, 500 g/ n2 or 1000 g/ nR.The fluorine
content of the second conponent may be at | east about

1w. %fhélgo*ﬁl% Eg‘F%%tﬁ(YEtgg@ fﬂEre’ég éﬁr%'b;g‘;aq;or&ﬁee@@e% THE structure.

structure o seconda conpo I's preferred that

t he second. conponent, nma e substanti.ally chemcally.. .
ot THAVESGHPREAR TaY SBPagarnitiy = gisb Oné G5 ar g bination of
poi nt or deconposition point respectively greater than
atreorPhesnierepolypge orpaesphoys YIB#Sssure, have

| ow surface tension, have ol eophobic properties and

have | Burtlsay] thiei drictoguienorcreneparls olayenontain a liquid or oil and a porous

gas-permeable composite element may be capable of venting gas from the enclosure
or receptacle even after contacting the liquid or oil and thereby preventing the
enclosure or receptacle from becoming under- or over-pressurized.

According to a tenth aspect of the present invention, there is provided a
method of venting gas from an enclosure or receptacle, said method comprising:

providing a porous gas-permeable composite element within, outside or on a
venting apparatus and forming a liquid-tight seal for an opening on said venting
apparatus, said porous gas-permeable composite venting element comprising:

(a) a porous polymeric structure having a structure defining a plurality of

pores extending therethrough and with at least one outer surface;
(b) a coating covering at least a portion of said outer surface;

(c) said coating comprising at least a first and a second component
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Typically, the porous polyner structure may have
passageways or continuous pores through the material.

warkespzisengeways nmay open on both sides of theP@UEPR2988/003234

pol ymer structure allow ng3the structure to function

as a vent. The porous polyneric structure may be

sel ected from any suitable porous structure and may be )
i n theld)or reaist first apmpongnthcempmsing nans Hleaphgbiggand dijidrophobic
about 0.1 mmto about 5000 mm about 1 nmto about 500

mm or abouUllucthated hatedlparid 400 nm | n particul ar

enbodi nents, the porous polyneric structure may have a

thi ckngss 0faiRE4HNI1AMMPIRenPROMPridAE ARk eRRWmMAEOQaid block-

mm In alternative enbodi nents where the porous

pol ynmeric structure s 44 t for exanple, a
tape, the t Olpg) neesrscogﬁmtgﬁlé a{}?r?‘eﬂn%gélghge from about

10 mm to about 50 The porqus. pol i c strugctur .
mmy  belh Sred RIS REE g FHo S ghe, Tk R 6 Ghe Tollowing;
polymeric material. Further, the porous polyneric o
steeeptaclgse(ergapotslesacontaining dighviscessy diquidpy i @dpmotive peplications
porous pol yneric structure may conprise one

fWwhere dybelcatirg oibiis aseddniyehialei emginet afd irogeapmixytmasmissidms or axles;
porous polyneric structure may conprise

bickghg 2idcushRetbpaniatd B mbileWRidphoi®y deghfRaneedh as disk

he porous polyneric structure may conprise one of or

3y SREPLP %hiq?xﬁbc}g%e%lfcg@érge{shﬁf LORQLIIET RoRYE hhé@% 1@1-1;{:1135); and in

or pol yvi ny uor | ternatively, the porous
pol yneric. structyre . .mayal so conprise non-fl uorinated
p‘BF%H@FQP‘p&f@ﬁa@gwﬁH@n%ne of or a conbination of
pol yol efins (e.g. polyethyl ene, polypraqpyl ene), ) )
pol yarderesding dpaeelewenth gspect of thynpresent invention, there is provided a
pol y(et hersul fone), polycarbonate, polyurethane and
cgastperratabdmeorhpasitecbmpthisingar t i cul ar enbodi nents, the
porous polyneric structure may be in the formof a
menbr a@g.  a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;
(b) a coating covering at least a portion of said outer surface;
(c) said coating comprising at least a first and second component;
(d) said first component comprising an oleophobic and hydrophobic
fluorinated material;

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
'(O)n - (CRIRZ)m - CR3R4RS

wherein:

R;=H,F,Cl,Brorl
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The porous polyneric structure may be expanded in at
| east one direction and nay therefore be uni-axial or

wWOnMos/i28a60 al expanded. In a particul ar enbodi NRGIVER2G€8/003234

porous structure may be expanded in two directions,
such as in two substantially perpendicul ar directions,
providing a bi-axial structure. The porous polyneric
structure may thBe&fidk BeBeptlher nono- or bi-axially
expanded such as nono- or biaxially expanded

pol yt et r af | uor oeRhy 81 .ClTBeoplor ous pol yneri c
structure may be at |east partially conposed of

fibrils and/ or nrgesy MiCIoBeo€bodi nent the porous
pol ymeric structure nay be exenplified by a porous

ePTFE film The ha MC S hties and

pore-si ze of theh§%$géakgy%gqﬁéggq§g§hvary, dependi ng

on the application.,Typicglly, an ePTFE vent may have

a thickness in tHé’Qgﬁgémaf about 5 nmto about 500

nmm a density in the range of about 0.4 to about 1.5

g/ cnB and an avePhg® pdke size in the range of about

0.05 to about 10 mMm Preferred enbodi mrents may have a

t hi ckneberenf thalgesHped@eabln compmisivelhas3d Basiipw aeaanni cympared with
the range of about 0.5 to about 1.5 g/cm, and an

aphe liAitial/ PoFifalsdas &flat) @basit than Absin 3% afboEtpdsuffo adviscous liquid
particul ar preferred substrate is a porous PTFE nade

bﬂaﬁﬁg swgtaaggg_ JrddiEr haR bl 101hPR @8nd8 36ithd38ENdish ldSver than about
3,95 i f

, 566, ch 1s 1ncorporated herein by reference.

I n. L hES. Rrec Lg, the structure conprises an
TN B

connecte wor k of nodes andfibrils
i nterconnegting the nodes, the nodes, and fibyils )
conpr i F?fﬁglﬂlﬁég riwEIaAPdtaf dhe pTEsenR ifveg e fhere provided a gas-
pores. The porous polyneric |layer may be an ePTFE
npsrmeable cemphsitescogastsiiighed in US 3, 953, 566, which is
i ncorporated herein by reference.
(a) a porous polymeric structure having a structure defining a plurality of

pores extending therethrough and with at least one outer surface;
(b) a coating covering at least a portion of said outer surface;
(c) said coating comprising at least a first and second component;
(d) said first component comprising an oleophobic and hydrophobic
fluorinated material;
(e) said second component comprising a block copolymer, said block-
copolymer comprising a PFPE backbone;
wherein the gas-permeable composite has a gas flow recovery (compared with
the initial/original gas flow) greater than about 5% after exposure to a viscous liquid
having a viscosity greater than about 10 mPa.s and a surface tension lower than about

35 mN/m at about 25°C.
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The porous polyneric structure may be |amnated to or
conbi ned wth a support |ayer which may conprise a

Wanpem2836 uct ure or non-woven structure. | n paP@Ii/ERA0O§/003234

enbodi nents, the gas-pernedbl e conposite may conprise

an ePTFE | ayer coated with a solution of, for exanple,

about 0.5 w.%- 2 wt.% Teflon(r) AF (e.g. Teflon(r)

AF 1600ypieally. Shsogas-permeablg composife meyPhpE 3 gasgffow recovery greater
appropriate sol vent such as an organic fluorinated

sthhiv @abbut 3% dfter tekposuesrtodivicents Jiqtid ehayappe viveadityein the range 10
conposite may conprise an al ready ol eophobic treated

nBphsane mmé GRd Aagrfad Redbd highal thBFRfout 23thhMEn at about 25°C.

deposited thereon in a second coating step with, for

exanpl I NG | ' E :
-t neredhidh RiTehil kiRerAGE R MRcord Hark e brovided o
second aspect of .the present invention, there is

pFORTRE2 e@%fQB%?Wé’&Bﬁ’é‘SE‘(gnposi te conprising: (a) a
porous@gol ynmeric structure having a structure defining

a pluréityadayepef aporous SidiEngruckise avthy anuignergnd qyternsurface and
at | east one outer surface; (b) a coating covering at

| east a por having phsssgivchys threughsthe Stredyref c) sai d

coating conprising at least a first and second

conpongt; ) porddsthichet c6MPHOIAE A cdaB AP ohsdt Mhst a portion of said
ol eophobi c ancP hydr ophobi ¢ fluorinated naterial; and

(e) said se ]&,nggonent conprising a bl ock
copol yner, ggt?gs ockcopol yner conprising a PFPE

backb . The .bl ock [ ) bg | he f f

AB or Cin A ORISR RO BB A b i seppd ppponeit

A or B units_ma){_ be PFPE based suych as non- pol ar EEPE )

or neufdal FPROELIsthcoPpPERENtE GOBBHRE sat rleparpRgolsapedic and

such as any one of )
hydrophobic fluoropolymer that imparts to the composite an oil rating

of at least 3;
(e)  said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
-(O)n - (CR1IR)m - CR3R4R5

wherein:
Ri=H,F,Cl,Brorl;
R,=H,F,Cl, Brorl;
R;=H,F,Cl, Brorl;
R4s=H,F,Cl, Brorl
Rs=H, F, Cl, Br, I, alkyl or aryl;

n=0or1;and
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or conbination of the follow ng: CF20, CF2CF20
CF(CF3) O CF2CF2CF20, CF2CF(CF3) O, CF(CF3) CF20

WO POS/TEZY0 20) -; - CF2CF2CF2CF20-; - (CAF80) - or BCT/EP2008/003234

(C6F120) -. The PFPE form ngsthe backbone of the

copolynmer is covalently linked to a non-PFPE bl ock

such as any suitabl e hydrocarbon based bl ock. The

hydr ocar bon baseth bleck);may be sel ected from any

pol yol efin (such as pol yet hyl ene, pol ypropyl ene),

pol yeswhéreinpdley gdsspeimpsble pohpasitelBann g@gVflol redovery greater than
sui tabl e polyneric form ng conponents. An exanple with

3PS LRk PIRIre FPIRIseSi S BEving RAiRAkLMY at about 25 °C greater
caprol actone)-blocks is described in Polynmer 42 (2001)

1771-17 Tosel Li ) ' lo$ 1l r

BRI v BREL ek ooy H0G 25 IgRER R BBORTS mvim.
the present. invenfion, there is provided a . . .
gasper feei5figeds etk G5t of (. Present InvEpfigfydhere s provided a
pol ymeric structure having a structure defining a
ptasrperineable foppesite corpaisiighg t her et hrough and with at

| east one outer surface; (b) a coating covering at

| east @) por & iayer of a patoths PIFE stsiotraedth ancihnarednd outer surface and
coating conprising at least a first and second

conponent ; ﬁéi)in%ﬁ%sgaéew § 1R OUANORE Blru@ QP! | Si Ng
yar

ol eophobi ¢ and ophobi c fluorinated nmaterial; and

2, o0 RGBS PR 40cP e o e o s

have basic repeat | n?_ units selected fromany one of or
conbi nat i on®YF* tHEFol | owi ng: CF20, CF2CF20, CF(CF3) O

CF2CF2CF20, . ) o
© said coating comprising at least a first and second component;

(d) said first component comprising at least one oleophobic and
hydrophobic fluoropolymer that imparts to the composite an oil rating
of at least 3;
(e said second component comprising a block copolymer, said block-
copolymer comprising a PFPE backbone;
wherein the gas-permeable composite has a gas flow recovery (compared with
the initial/original gas flow) greater than about 5% after exposure to a viscous liquid
having a viscosity greater than about 10 mPa.s and a surface tension lower than about
35 mN/m at about 25°C.
According to a fifteenth aspect of the present invention, there is provided a
gas-permeable composite obtainable by:
(@ providing a porous polymeric structure having a structure defining a
plurality of pores extending therethrough and with at least one outer

surface;
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CF2CF(CF3) G and CF(CF3) CF20. Some newer types of
neutral PFPEs may al so contain other repeating units

W@ 20084287 CF3) 20 ) or such with nore than thrR&I/ERA0BIIIN3234

atons: e. g. C4FgO, or C F320. According to a fourth

aspect of the present invention, there is provided a
gasperneabl e conposite conprising: (a) a porous

pol ynegb)c staatiog at Eeablaa portion of saidotutarsurfeés of thg parous polymeric
plurality of pores extending therethrough and with at

| east one osthkurs WithacBist ) seBosdedrhpheaigver i ng at

| east a portion of said outer surface; (c) said

coat i n%%f“?%‘; Sfif3g d&hﬂoﬁaﬁt c gggﬁé ADbISHHBBR and hydrophobic

conpon sal rst conp conpri'sing

ol eophobi ¢ gnd. hydy ophabi. | uori nated material; and

(e) said seﬁﬂﬁﬁpaégﬁﬁgﬁgg¥g%%nprising a hydrophobi c
fluorinated | iquid. According to a fifth aspect of )
pr esentd)i nvisift FREONA IREINENSERY OISR BE Yoeamae U bRPe), saia

form ng a gas-perneable conposite, said nethod

conpri si ng: PKRY cempuising eed-groups selectetbfromehe folkowingt ur e
having a structure defining a plurality of pores
extendi ng therethrough and with at | east one outer
surface (b) providing a coating on at |east a portion

of said outer surice(@ rERl dCREIUS pol yneric
structure, wherein’'sald coating conprises at |east a

first and second conponent, wherein said first
materi al conprises an ol eophobi ¢ and hydrophobic
fluorinated terial and said second conponent
conpri ses a“p&™ uor opol yet her (PFPE), said PFPE

R;=H,F, Cl Brorl;
R,=H,F,Cl, Brorl;

R;=H,F, Cl Brorl;
Rs4=H.F,Cl, Brorl;

Rs=H, F, Cl, Br, 1, alkyl or aryl;
n=0orl;and

m=0-10.

According to a sixteenth aspect of the present invention, there is provided a

gas-permeable composite obtainable by:

(a) providing a porous polymeric structure having a structure defining a
plurality of pores extending therethrough and with at least one outer
surface;

(b) coating at least a portion of said outer surface of the porous polymeric

structure with a first and second component;
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conpri sing end-groups selected fromthe
followng:-(On - (CRIR2 - CR3R4R5 wherein: R = H F,

Wa@oosms7er |; R2 = H F, O, Br or |; R3 = H T/EP008%03234

or l; R4 =H F d, Bror3t; R =H F d, Br, I,

alkyl or aryl; n=0o0or | ; and m= 0 - 10. According

to a sixth aspect of the present invention, there is a
provi ded a smd hitidt ofonfpenentn gompysisg pa mdegthebic and hydrophobic
conposite, said nethod conprising: (a) providing a

por ous pol yflesrikatéd muetid: andhavi ng a structure defining

a plurality of pores extending therethrough and wth

at | eg@:) onsgicp%gnds?grﬁﬁ&{%m Q;S)nPHEiB ié“b‘l‘&kac&;ﬁﬁ%ﬁl&g s8fd block-

at le a portion of said outer surface of sai

porous polyneric struct.ure, i id coatin

conpri ses at’PP ?cgnﬁpfﬁsg]%aamﬁﬁgg%cgﬁg (‘:on”ponent,g

wherein said first nmaterjal conpr.i ses an.ol eophotgi C . )
and hyffepaiosite o JeYERUEFR GaPSFR OB (HEPTess IRUENHORABRR S Provided
conmponent conprises a bl ock copolyner, said

bbsec kf coges-pemmreablemopingpsity an RFPEND & kgasn &lterThsnidnegaipgrmeable
conprises formng a coating which may be obtai ned by
dicasdsite oemprigagher both the first and second

conmponents I n an appropriate solvent to
(a) a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;
(b) a coating covering at least a portion of said outer surface;
(©) said coating comprising at least a first and second component;
(d) said first component comprising an oleophobic and hydrophobic
fluorinated material; and

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
~(O)n - (CR1R2)m - CR3R4Rs

wherein:
R;=H,F Cl Brorl;
R,=H,F,Cl,Brorl;
R;=H,F, Cl,Brorl;
Ry=H,F,Cl, Brorl;
Rs =H, F, Cl, Br, 1, alkyl or aryl;

n=0or1;and
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faorma coating solution and then depositing this
coating solution onto at | east part ofthe outer

W@ 0Ba2836f t he porous pol yneric structure usiPQI/EPRP08/003234

sui tabl e technique. The fiB8t and second conponents
may forma coating solution in any appropriate
concentration such as about 0.1 - 50 wt.9% about 0.5 -
30 wt.% or aboum=0—-1M0 wt.% Typically, an organic
sol vent such as a fluorinated or perfluorinated

or gani £c&R4Me b M%ﬁ@edﬂﬁ QspecP oflthesgresat ilenfib, Sherarisl provided
second conponents. The solvent nmay be a | ow nol ecul ar

.ok Cl - S OF Oof | r : .
(Pl s FasplaBle, Eapoball ML AP SRCHERR fler, said gas-permeable
avai | abl e under the tradename 3Mtn) Fluorinert(tm

LGOFRROFYC CURPYTHIE Per f or mance Fluids or 3Mtm) Novec(tm

Fl uids. The solvent is intended_ to evaporate off, .

| eavi N@) beh# RETQUs PohymResic SR barag AoriyshEn delinige agipsality of
the coating. The boiling point of the solvent may be

bel ow about pdrs&xteddifgthereti®Ggh And withiat kelabteonie@uiar sfirface;
deposition technique my be used to formthe coating

such ag)a rokdfRingtRRérinDatNELBE L pErtiodiafBaid Gutes Ruyce;

coating, brush coating, print coating, spin coating,

deposi ¢0P1 ng W4 @oﬁh-%rc% Clsing Ut 1ba8Sa frsPhRPiEnd S81HpIMRAL,;

i ke. alternati ve enbodinents, either the first or

second, conmponen initially b eposi [ [ .
step agcﬁl ea%af(?otﬁﬁsga‘%loﬁéoogﬁ?te rc 0%18?53% eglgfdl{xﬁ)gmggr %Bé ﬁﬁ{mp hobic
pol ynmeric structure and therfeafter in a second step

the renai niﬂ@orgfateé#‘f‘ﬁ‘éflaléﬁ%‘{fi rst or second conponent
deposited. In particul ar enbodi nents, the porous .

pol ynete)c ssaidicecons pemporent campriging] albleske epprdyner, said block-
hydr ophobi ¢ coating fornmed fromthe first conponent.

The second csppanerdontprising &RPFPE backbbrent may t hen be

added on top of the ol eophobi c and hydrophobi c

coatl ngccd?@ﬁx?ntg' D HinfRnihSspe&ndRtht Présehty indbntad, fihere is provided a
conponents, the conponents may thén either at | east

partiall i [ ..each other, or may stay

s%apséprea 8%1?19ﬁ§r§8é%%h00§#9}sﬁ' "two separate coating steps,

any Su&aSabI g lgy%g rgf %fpoqg sog’)h)talrlgend PTFE structure with an inner and outer

surface and having passageways through the structure;

(b) the microporous structure comprising a coating on at least a portion of
said outer surface;

(©) said coating comprising at least a first and second component;

(d) said first component comprising at least one of or a combination of
oleophobic and hydrophobic amorphous
fluoropolymers/perfluoropolymers; and

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
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techni que may be used such as a roller coating
process, dipping, spray coating, brush coating, print

WQ@2@BA128J60 spi n coating, depositing with a dr opREr/ER00$1003234

as a pipette, and the like39The first conponent

conpri sing ol eophobi ¢ and hydr ophobi c
fluorinatedmateri al further be deposited by a

pl asnma dep05|t|odCBoa“¥ éweﬁRéﬁFﬁnother coating step
out of the gas phase. The first conponent nmay at | east
partially dissolve in the second conponent. It should
al so be noted that there nay al so be nore than a

t wo- conponewhe@itst em ot her than the solvent. The
first conponent may at |east partially dissolve in the

second conponent e%@qskglgyoypen a high weight ratio
of the first to ﬁﬁe sedond corrponent such as about 1 :

Thi s can, for exBrpidlge BRS kase for the - oo
af or enent i oned anDrphous perfluoropolyners (as first
conponent) and nBatridd FepBsorly second conponent. On
addition of the first conmponent to the second
conmponent, the fRestHaAndlsBromld conponents may sinply
mx wth each other to forman adm xture whereupon
tEerg if no c?enkggﬂ?ngan;?ﬁﬂ,?kﬂsmbgﬂanti?IIylno
chem cal reaction between e two conponents n
certain embodi meptsy of peypfii rst conponent may al so be
regarded as swoll en by the second conponent rather
than di ssolved. lt_i,S ?Jso found that by coating with
a n1xture of salglflrs "and second conponents prevents
102, S e SRR T v
hi gh concentratlon of a high nolecular weight polyner
sgastpenmeatd¢ p@npm}te/r\‘pmpﬂswgcoat ing solution is used.
Surprisingly, in the present invention it was found
t hat a(a) houghayesiofig porousyéxpaudedaPTFE chraetnte evithcam iaher and outer
said

surface and having passageways through the structure;

(b) the microporous structure comprising a coating on at least a portion of
said outer surface;

(c) said coating having at least a first and second component;

(d) said first component comprising at least one of or a combination of
oleophobic and hydrophobic amorphous
fluoropolymers/perfluoropolymers; and

(e) said second component comprising a block copolymer, said block-

copolymer comprising a PFPE backbone.
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first and second conponents in the coating solution,
total clogging of the pores does not happen. Although

Wo2aos/esshi ng to be bound by theory, it is thouRgK/EP2908(003234

cl oggi ng of the pores is avoi ded because of the | ow
nol ecul ar wei ght range of the oils (e.g. a nol ecul ar
wei ght of a few thousand grans/nol, nore oligoners

tBRIEDHDESORIRTION ©@F BHEIDRASINGIR conponent. This

surprising finding has significant advantages in

t hat s opRibBdigeneu st Yhk PpessentoinReiivibimgll nedve rbeallssceibed, by way of
extrenely expensive (e.g. Teflon(r) AF1600) and these

e NBkE aflbix ihbs sEuekch-ess

expeﬁz(li %Igy’mat eﬁ aegc@%c é‘gdgo?ﬁuo“%g{a\g%& FPE oid:l's to

provide sighificant technigal advantages h .
ot ovbigoTe s tFetapehBERL ST SR BPaRiEc ey an embodiment
cl oggi ng of the pores. The first conmponent prior to
fort%?ﬁ@35?fﬁén‘@é‘HPPhg may be in a solid and/ or anorphous
formand may conprise any suitable fluorinated or )
per - f | Eignierhiscalsahlemapin 6dp viewrnf shyadtedprspicP BFF gneture according
and/ or polymner, or conbination thereof. The first

CRMRABEL eniBydig¥htsif thspsatlinvdnén; f or exanpl e, about
20 0C and about 1 bar. The second conponent prior to

form ng; R BAGrk SefréfnRibhY of RpfarkhdUind { PfdPedite used for
may conprise any neutral PFPE. According to a seventh
aspect.. of theﬂsvrve%gentr}jtgg/tenti on, there is provided a

us

VERERPE A & 1AV

avi'‘ng an opening for venting gas

from ap enc| osure or receptacle, . said venti -

appar a}c:l%fec‘{)’rﬁﬂ“i Xparfledy li}g PgE?é't @ﬁo\é@ FEPARER F@c%% g 8tes A
venting el enent |ocated within, outside or on said .
vent i ngiga;ﬁp%isa 1epreseniatiar of apgaratysiagdacpreceghte used forgonducting a
sai d openi ng, said porous gas-perneabl e conposite

vedititdl gmelessiemtescrefigrreadso aga "i@)id aepetiemystegttyl yneri c

structure having a structure defining a plurality of

pores pyLRREAEnd BBI#¢ RippeiehtaBsk o tekt 1afuid eafdin®6e four different
outer surface,
test samples 1 — 4 at t =0 sec and t = 15 sec, respectively;

Figures 7A and 7B are expanded views of sample 3 as shown in Figures 6A
and 6B at t =0 sec and t = 15 sec, respectively;

Figure 8 is a representation of coating apparatus used to form a gas-permeable
composite according to the present invention;

Figures 9 - 10 are SEM surface images at different scales of magnification of a
gas-permeable composite which was coated by a solution of 1 wt.% Teflon® AF1600
in a fluorinated solvent;

Figures 11 — 13 are SEM images at different scales of magnification of an air-

permeable composite according to the present invention which was coated by a

solution of 1 wt.% Teflon® AF1600 and 10 wt.% PFPE in a fluorinated solvent;
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(b) a coating covering at |east a portion of said
outer surface; (c) said coating conprising at |east a

W0 2008128360 a second conponent (d) said first cRCHBPRING/003234

conpri sing an ol eophobi ¢ aatd hydrophobi c fluori nated
material; and (e) said second conponent conprising a
perfluoropol yether (PFPE), said PFPE conprising o
end- griiepes Keisacgreph shawing fike parensagenef aregpovered pRtesbliquid vs.
1- CR3R4R5 wherein: RL = H F, d, Br or I; RR = H, F,

Gime Bir gas-pkrmdaBlecdrhpdsiteGiccofdingto the pfédent ikbertiGh; Br Or

I; R =HF5 d, Br51, alkyl or aryl; n =0 or 1; and

m = 0 FighR. 1 AECHLAIPAGHLRidtHRI [HiddhtAS RIFCdir Bbwit REovery and liquid

present i nvention there is provided a venting

RRT FEUrE Y o APEOROR £ oLy UANGONGoORE: PEBILAR composites

re or recép sal ng appdra

conpr.ising:. a porous gas-perneabl e conposite venting
A€ gqog'é%\?’@%%“?‘fﬁnﬁ?n’outsi de or on said venting

apparatus and formng a liquid-tight seal for said

openi nGiguEsal @ ipargrerh geewipsthe apTcen@spPd Sin Boyareqveyy vs. wt.%
el enent conprising: (a) a porous polymeric structure

heVPIdn & edating tsohetiodefor paspemmeaabler edmpasites apanrdimg to the present
extendi ng therethrough and with at | east one outer

Stk Erfomn;

Figure 17 is a graph showing the percentage of area covered with a test liquid
vs. time for gas-permeable composites according to the present invention;

Figure 18 is a graph showing the percentage of air flow recovery and liquid
entry pressure vs. wt.% PFPE in a coating solution for gas-permeable composites
according to the present invention;

Figure 19 is a graph showing the percentage of area covered by a liquid vs.
time for gas-permeable composites according to the present invention;

Figure 20 compares SEM images of two samples, the first coated with a
solution of 1 wt.% Teflon® AF1600 in a fluorinated solvent (left image), and the
second coated with a mixture of 1 wt.% Teflon® AF1600 and 10 wt.% PFPE in a
fluorinated solvent (right image); and

Figures 21— 22 are SEM images at different scales of magnification of an air-
permeable composite which was coated by a solution of 1 wt.% Teflon® AF1600 in a
fluorinated solvent; and

Figures 23 — 24 are SEM images at different scales of magnification of an air-

permeable composite according to the present invention which was coated by a

solution of 1 wt.% Teflon® AF1600 and 4 wt.% PFPE in a fluorinated solvent.
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(b) a coating covering at |east a portion of said
outer surface; (c) said coating conprising at |east a

WO 2008/2836ld a second conponent (d) said first CcREFIBPRING/003234

conpri sing an ol eophobi ¢ a2l hydrophobi c fluori nated
material; and (e) said second conponent conprising a
bl ock copol yner, sai d bl ockcopol yner conprising a PFPE
backbone. The venti ng apparatus nay be used as a vent
for receptacles (e.g. bottles) containing |liquids. The

VBERT ATBFDISES CREFEON OFIHE NVENTAONof the recept acl e.
Addrtronally, the venting apparatus nay be used in

aut ombgjve ARPL bﬁéaf)&% e YIRLEnhibs bE a%u?lhéco'hﬁng‘ #8the present

in vehi¢cle englnes an n gearbox tra SﬁlSSIOﬂS or

axles, In fur r, a on the venti us 1

Ry SOy SEREE ypfi?ﬁ‘% dgq&?bt r gl;h Cc AR HE et 08%%’?{)3 ?1 lid 102
t el ephones, conputers (such as disk dri

acAnbaTDINg BegasrsTneahls verg 104 (e B %rsalg@ﬁ%%%? )orEhe fFapgrmeable
| anps), or may be used in venting applications for

meetit 48k ieceritpaiipdocatoicindhelidd 02 and permithgassibes tl 18 through the vent
present invention, there is provided a nethod of

Veny.i Agthgash | Bb@éﬁoﬁbﬁl eng Q& UleCesRiiry! fof et gl ermsablel vent 104 to be
nmet hod conpri sing: prOV|d|ng a porous gas-perneabl e

IRARY i Scaftld Sfﬁ?tme 1 b 'The‘ﬁdt 13}2‘:1? surdtod ORI 06 via a screw-

appara%us an ormng a |liquid-tight seal for an

openi ng.pn s Y a par A r

ﬁ-g 3;512 'Ir;g%ﬁ?xgta H‘SQ@ gtal %0%31 1é$r€n zpc% tgﬁls?on hauld 108. The
a porous pol ynmeric structu e havi ng uctu

de@mwpﬁrg Q6 Ry, b pgd ASgr feﬁ%ﬂ‘%é 28H Wgoa GL osifﬁwn in Figure

and with at | east one outer surface; (b) a coating

coyamy vigeas liqealsiosaccpaaqnngrth@ga%mrmeéblpéfens 194 escrépelteéi) The lid
said coating conprising at least a first and a second
CQUPaREphs permeable vent 104 contained therein, form a liquid-tight, gas permeable

seal for the container 106.

Figure 2 is a schematic top view of a uni-axially expanded PTFE structure
generally designated 200 which may form an outer surface of a porous composite
according to the present invention. The PTFE structure 200 is made up of nodes 210
and fibrils 212, with pores 214 located between the fibrils 212. There is a coating
layer 216 (represented by shading) on the surface of the fibrils 212, between some of
the fibrils 212, and on top of the nodes 210. The coating layer 216 is a combination
of a first component comprising oleophobic and hydrophobic fluorinated material and
a second component. The second comprises PFPE, said PFPE comprising end-

groups selected from the following:

'(O)n - (CRIRZ)m - CR3R4R5



(d) said first conmponent conprising an ol eophobi c and

hydr ophobi c fluorinated nmaterial; and (e) said second
WQ@oR02836L conpri sing a perfluoropol yet her (PRREYEPX6S/@)3234

PFPE conpri si ng end-groups43el ected fromthe

followng: -(On - (CRLR2),,, - CR3R4R5 wherein: Rl =

H F, d, Brorl; RRHF d, Brorl; RB3=H F d,

Br or |; R4 whéleilr, O, Br or I; RS H F, d, Br51,

alkyl or aryl; n =0 or 1; and m= 0 - 10. The porous

PTFE structure thgrelyy prey, Beod; por ous expanded PTFE

structure. The first conponent nay al so conprise at

| east one of or apconbi i f anor phous
fl uor opol yners orRémri?’pﬁhgfdsﬁg%ﬁfl uor opol ymers.

Further, the encl gsur ]ic;r receptacle may contain a
liquid or oil andRa‘r}'zr ¢ g‘é%‘&per neabl e conposite
el enent may be capabl e of venting gas fromthe

5 enclosure or receBeadid.&leBreafler contacting the
liquid or oil and thereby preventing the encl osure or
receptacl e from bRgerH g GINBE-alkyl cowasil;: pressuri zed.
According to a tenth aspect of the present invention,
there is providedya ¢ef proghdof venting gas from an
encl osure or receptacle, said nethod conpri sing:
provi di ng a por oug, 93s- pgr neabl e conposite el enent
Wi thin, outside or on a
10 Alternatively, the second component is a block copolymer comprising a PFPE
backbone.

The coating layer 216 covers/fills at least partially some of the pores 214 made
up by the space between the fibrils 212. The coating layer 216 may cover/fill at least
part of the pores 214 on the outermost surface of the PTFE structure 200 but may also

15 partially penetrate/impregnate into the main body of the PTFE structure 200. The
coating layer 216 therefore covers/coats the nodes 210 and fibrils 212 on the outer
surface of the PTFE structure 200 and may block and/or occlude some of the surface
pores 214 of the PTFE structure 200.

20 DEFINITION OF TERMS

By "gas-permeable composite” is meant a porous material that permits bulk
flow of air or other gases through it. This is in contrast to non-porous materials in
which gas permeation is controlled by diffusion mechanisms.

By "oleophobic (coating) component/material” is meant a material which

25 repells oils. Typically these materials are fluorinated and exhibit surface energies
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venting apparatus and formng a liquid-tight seal for
an openi ng on said venting apparatus, said porous

wQ@aBspETaeabl e conposite venting el enent conprPGI/RRR008/003234

(a) a porous polyneric strueture having a structure
defining a plurality of pores extending therethrough

and with at | east one outer surface; (b) a coating

clower itheg shioutt &4s Ntmp grefened déwerathdn caboat 24 mN4p.emogt preferred
said coating conprising at least a first and a second

cgwePMaRtkbe)t 20ahN/hi r st conponent conpri sing an
ol eophobi ¢ and hydrophobic fluorinated material; and

(e) s 3;%2 %%gﬁg&) £QB chcfaggg?rﬁﬁ%@{ehﬁaﬂ&aﬁ\e bliso%ant nt 2 porous article

copol conprising a

LA R AT S 0 iR o

contalnln hi gh VISCOSIty liquids; in, autonpt

agﬂgmecracabgfh subsHatelcomnosite membgrans; hasjadegees of; fﬁp%i’éﬁﬂé?oavafds oils
engi nes and i n gearbox transm ssions or axles;

parmalf xdowisgrfe¢eetensiomiiquidsnponent s i n nobil e tel ephones,
conputers (such as disk drives) or autonotive

appl i cBYi‘@Rarophobid @Batie) Sensponedt’ Ois Smedietaal rhatenial) which repells
and in nmedi cal equipnment applications. According to a

ChELE nfgpléﬁg’;%esefmﬁt@ﬁal@r £ effbstaANARE LRABlubld 184 SwAtsr and exhibit

provi de s- perneabl e conposite conprising: (a)

por ?a(f? gﬁgﬂl %jwb I g 6?81%&9&%181 gbaOYllt ?g"é ?e rrr&f: ber gﬁfl ag%lﬁ@w

extendlng r ou
at Ieast one outer surface, a,c atl n ov g )
| east BYp&? qtq o B0t & tAte of é‘?a b gads; b a definite

coating conprising at least a first and second
cshapoartvolumg) ardiivtioss eonstiwentrieraents bavay puhisigtighly fixed position
ol eophobi ¢ and hydr ophobi c

in space relative to each other which accounts for a degree of rigidity.

By "liquid" is meant a state of matter that has the ability to flow under the
action of extremely small shear stresses and to conform to the shape of a confining
vessel. The term "liquid" also includes all forms of oils and greases.

By "liquid tight seal" is meant a seal which can withstand a water entry
pressure of at least about 0.03 bar without leakage.

By "outer surface" is meant the outermost surface extending around an outer
external perimeter of the porous polymeric structure which can be physically touched
and which first comes into contact with a liquid to be repelled. It is this outer surface
that is important for liquid repellency. The "outer surface" is not intended to include
the inner structure within the main body of the porous polymeric structure.

By "coating" is meant a material covering surfaces on the "outer surface" of
the porous polymeric structure and the inner structure within the main body of the

porous polymeric structure. The coating may form at least one or more or a plurality
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fluorinated material; (e) said second conponent
conprising a perfluoropol yether (PFPE), said PFPE

we29pn2886tng end- groups sel ected fromthe fol | oRETEP2008/003234

-(On - (CRR2)m - CRBRARS4nherein: Rl=H, F, d, Br
or ;R =H F, d, Brorl; RB=H F d, Br or I;
RA =HFASB O I; R=HFdd Br 15 alkyl or aryl;
rofzl®edand/pr acududed-sufface p@tionhlby, donestanepleasgipes abablosed and/or
conposite has a gas flow recovery (conpared with the

ig%ruhggﬁﬁabwd@{ingwerﬂom greater than about 5% after
exposure to a viscous |liquid having a viscosity

gr eat e%g%,%ﬁét%@éﬁnﬂﬂ?@mémﬂ%a@wms fhuBHfé Ehtent of at least

| ower m at about 25C. According to a

twel fth aspect of the present invention, there is

p]r%/‘ded a gasperneabl e conposite conprising: (a) a
porous_pol yneric structure having a structure defining X
a pl urBY i'néptigt PEBES ds mepmtipergueioapyehen iath neniral pr ppn-reactive
at | east one outer surface; (b) a coating covering at

| emdsgroaps OFlieise mre hlse aiothetintes rrefemmefl doegs fmpolayapminon-polar PFPEs.
coating conprising at least a first and second

CQERAIN EFRPES( 8iffes ar6nf the Sfuncsratipan PFPBIPWhish n@nedin reactive end
ol eophobi ¢ and hydr ophobi c
groups. Common terminal end groups of neutral PFPEs are -OCF;, -OCyFs, and -
OC;F;. However, there may be also other types of non-perfluorinated end groups
such as those containing H- ,Cl- Br- or I-radicals. Examples for non-perfluorinated
end groups of neutral PFPEs comprise structures such as -CF;R (R=H, CI, Br or I)
or -CFR-CF; (R=H, CI, BrorI). Also PFPEs containing radicals such as H-, Cl-, I-
or Br- or even other radicals within their backbone (i. e. not just as end groups) may
still be regarded as neutral PFPEs according to the present invention, as long as they
are hydrophobic.
By "porous" is meant materials that allow passage of gases, especially air.
These include materials that comprise pores and voids that form passageways
extending through the thickness of a material. Such materials may have very small,
microscopic voids throughout an internal structure which form an interconnected
continuous air path (passageway) from one surface to another. The passageways open
on sides of the material, and may be interconnected internally by, for example, fibrils
and nodes.
By "polymer structure" is meant any form of dimer, trimer, other forms of
higher adducts, co-polymers, block co-polymers, ter-polymers, branched polymers,

cross-linked polymers, low molecular weight polymers or high molecular weight
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fluorinated material; (e) said second conponent
conprising a block copol yner, said bl ockcopol yner

we9pn8ssing a PFPE backbone; wherein the gas- pRCTHERAIDS003234

conposite has a gas flow rdeovery (conpared with the
initial/original gas flow) greater than about 5% after
exposure to a viscous |liquid having a viscosity

opodwhens. tAhpolabeustrutirePaay ba famedsyrd pelgmedsatioomeaction such as
| ower than about 35 miNm at about 25C. Typically, the

OR $adied] NEARheri OBR0 S| dmdemytibae Aldgish tipeweaaioy alid may have
greater than about 5% after exposure to a viscous

Ui i . PR . . " 50

B D S e o 3y i m

at aboyt ,25C. According tg a thirteent ect of

ot ecenty | RTEIRAo A nientia ety bRoE bt 3P Binofier Ml such as
conmposite conprising: (a) | ayer of a porous PTFE

shessthany a@%lgﬁ MOROMEH émt%wﬁewg@r abquft PQ EOTQAET HAYS ng
passageways through the structure; (b) the porous

st r uct By écarnpqnent in gneanitcaehanigal gnolatul¢.ecstpoang end/ppepmposition
of said outer surface; (c) said coating conprising at

| whigh igudedras bnabflithedagpdiento np foignthe coatingsai d fir st

conmponent conprising at |east one ol eophobic and

hydr ophobi ¢ fl uoropol yner that inparts to the

conposite an oil rating of at least 3; (e) said second

CBIBRSRL BRSO, R RRELIdpr 0PO! yet her (PFPE). said

Foll OW]l"{)]eg :terfn( q)lc?uia rgpel exFl\)g})" %_usg§3a§4aR 5generic term for the ability of a

surface to repel or remove liquids from a surface when forces such as gravity or
surface tension work. The term is used irrespective of the exact mechanism how the
liquid is repelled or leaves the surface. It implies the contraction of liquids on a
surface to droplets, but also formation of a liquid film on the surface which contracts
and/or slides down, or any other suitable mechanism.

There was the need to come up with a test method which quantifies the liquid

repellency property of a porous substrate. The test method used is described below.

TEST DESCRIPTIONS

Qil Rating
The oil rating was determined using the AATCC Test Method 118-1989. The

higher the rating, the better the oil repellency/resistance. A value of greater than 1,
more preferably 4, or higher is preferred. The oil rating was determined on the side
where the coating solution was applied or on the side that was directed towards the

coating solution bath, respectively.
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wherein: RL = H F, d, Brorl; RR=H F d, Br or
l: RB=H F, d, Brorl; R& =H F d, Br or I; RS

woe20d8/18760Cl , Br, |5 alkyl or aryl; n = 0 or 1;PGHEPR068/@3234

- 10; wherein the gas-perndabl e conposite has a gas

flow recovery greater than about 5% after exposure to

a viscous |liquid having a viscosity at about 25 C

greater than about 10 nPa.s and a surface tension at

about 25 C | ower than about 35 nmY m According to a

f Water Eafy IPréss@ect of the present invention, there is

provi ded a gas- perneabl e conposite conprising: (a) a

layer @t SfFyOPPesSlre E(WEPY GirbvidedMal besBinétASE® IfoRNater intrusion
out er surface "and havi ng passageways through the

str ure: t St r L si .
St bbby, AR, B ST o ORPE it a8 ing plates. The
(c) sajid coati .conprising at l.east .a first d .
b Blats B GHE AR B PrESHasH 1oL O3 EPRCBIp oA Picce of
at | east one ol eophobi ¢ and hydrophobi c fl uoropol yner .

t prapaparpaplased on tapofdbeprsmple bewveepithe plate opythemoppressurized side
| east 3; (e) said second conponent conprising a bl ock

copml indieator sheddatcedacwptet ymeyr. Tlonganipde mthen pfeRfurized with a rate
backbone;

of 1 bar/100 seconds until the pH paper gets wet which is the first sign of water entry.

The water pressure at breakthrough is recorded as the WEP.

Liquid Entry Pressure

The same test method as described for the measurement of the water entry
pressure was used, only water replaced by another liquid. In all measurements, a
liquid composed of 68 wt.% water, 30 wt.% of 2-Propanol (Isopropanol, 99%) and 2
wt.% sodium dodecylsulfate (SDS) was used as test liquid. A surface tension of 26.5
mN/m and a viscosity of 2.5 mPa.s (at a shear rate of 50 sec’') were measured at a
temperature of 25°C for this test liquid. (This test liquid was used as an approximation

to standard liquid cleaners).

Gurlev Air Flow Data

The Gurley air flow test measures the time in seconds for 100 cc of air to flow
through a one square inch sample at 4.88 inches of water pressure. A sample is
measured in a Gurley Densometer Model 4110 (ASTM 0726-58). The sample is
placed between the clamp plates. The cylinder is then dropped gently. The automatic

timer (or stopwatch) is used to record the time (seconds) required for a specific
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wherei n the gas-perneabl e conposite has a gas fl ow
recovery (conpared with the initial/original gas flow)

WQ@rat2876@ han about 5% after exposure to a vi SRGUEP2008/003234

liquid having a viscosity d8eater than about 10 nPa.s

and a surface tension | ower than about 35 nm\/ m at

about 25C. According to a fifteenth aspect of the
pradaaatrecitede abovento bheatisplacedpbyovhal eglizdegas Thisr timabis ethe Gurley
conposite obtainable by: (a) providing a porous

Plnykeeri ¢ structure having a structure defining a

plurality of pores extending therethrough and with at

| east one outer surface;(b) coating at |east a portion

of said outer surface of the porous polyneric

séructure with a first and second conponent; (c) said
fA¥ESIZEonponent conpri si ng an ol eophobi ¢ and

hydr ophobi ¢ fluorinated material; and (d) said C
conponBere S#nis desemyned peing | gredsed >Pé\(D§1 EPYWE&O@E%H’P-BOO
PFPE conprising end-groups selected fromthe

f AEX®wisn gilicerfedInid- is (uSRl Rea) wigtting CREBRARBesffEliednss feyipersonal care,
H F, d, Brorl; RR=H F d, Brorl; RBR=H F,

Goo BY cQ! frbin PdwTdthink). The dBermdihed meRh flovHpork sizelis given as the
Br, I, alkyl or aryl; n =0 or 1; and

pore size of the substrates used in the description of the examples.

Surface Tension Measurement

Surface tension of the challenge fluid was measured with a Kriiss K-12
tensiometer, using a Kriiss K12 hardware using the Wilhelmy plate method.
Wilhelmy plate immersions were conducted with flamed Kriiss standard platinum
plate and the software default parameters. All given surface tensions refer to a

temperature of 25°C.

Viscosity Measurements

The viscosity of the reference liquids is determined by a Haake rheometer,
model RheoStress 1. A plate /cone arrangement (cone designation C35/2 Ti) was used
for all the measurements. All given viscosity data refer to a temperature of 25°C and a

shear rate of 50 sec.”™.

Determination of Coating Laydown

The total coating laydown was determined by hot solvent extraction. For

these measurements, 25 mm diameter discs of all samples were weighted before and
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m= 0 - 10. According to a sixteenth aspect of the
present invention, there is provided a gas-perneable

WQeaWp02876e obt ai nabl e by: (a) providing a por ORGI/EP2008/003234

pol ymeric structure having4@a structure defining a

plurality of pores extending therethrough and with at

| east one outer surface;‘&g) coating at |east a

pedter ihohsalvers &k tractiome rFromr tha oeeight diffierepesr efithoseodagnmidesi the coating
structure with a first and second conponent;(c) said
flay&dwic aapotemiinednpr i si ng an ol eophobi ¢ and

hydr ophobi c fluorinated nmaterial; and (d) said second

conpongiu sErﬁnEBE | 94120 rable@Clor CRPALY MRYs fi#@1 Hith hot_perfluorinated
bl ockcopol yner conprising a PFPE backbone. According

to,a nt h pect. _of e present | nventi

et FE0 SO AR 2E0heRh. SE-RET S At i@k soyent HFE-
a vent or_gas filter, said gas-perneahle conposite

cOW9r oM compary¥Hd ae “b‘?fg YR 0SS © H&%ﬁ@ﬁ%&%ﬁo}@wd
structure defining a plurality of pores extending

theret hrough and with at | east one outer surface; (b)

a coating covering at |least a portion of said outer

SAIfRew Rec6Yerg diest coati ng conprising at |east a first

and second conponent; (d) said first conmponent

CoNpr ! BiofifksAA ohkeoRPRBH tRulr NYEeReR) st IRIgIrk RAL 8@ schematic
mat eri al; and (e) said second component conprising a

perfl uqropo alPE Ld C LR} Bk

erﬁageggr&at(?&l !)P’ ﬁ%&?@g&& rg@v’eﬂéé%toa[}{ﬁg%ﬁhsg ggﬁgrélﬂ @&1gnated 300. The

roups se romit

air-flow recovery test apparatus 300 comprises a cylindrical container 302 with a
diameter of 80 mm which may be used to retain a volume of 100 ml of test liquid 304.
As test liquid, a water based liquid composed of 3 wt.% Polyvinylpyrrolidone (from
Aldrich Company, Art. No. 437190, mean molecular weight of 1300000 as
determined by LS (Light Scattering)), 3 wt.% of the silicone surfactant Tegoprene®
5847 (wetting agent from Goldschmidt AG), and 94 wt.% deionised water was used.
A surface tension of 23 mN/m and a viscosity of 13.7 mPa.s (measured at a shear rate
of 50 sec’) were determined for the test liquid at a temperature of 25°C. The test
liquid must always be freshly prepared on the day of the measurement. This test
liquid was used for the characterisation of all samples and in the following, all air
flow data after performing air-flow recovery test always refer to this test liquid unless
otherwise stated.

A second test liquid, a viscous oil was used for three samples only (Examples
1, 4 and 5) to demonstrate the ability of surfaces to repel oils. The designation of this

oil was “Castrol Transmax Z” (automatic transmission fluid from Deutsche Castrol
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-(On - (CRR2)m - CR3R4AR5 wherein: R1L H F, d, Br or
l; RR =H F, d, Brorl; RBH F, d, Bror|; R4 =

WOROF128060 Br or |; RS = H F, O, Br, |, al kyPCHEP2008/003234

aryl; n =0 or 1; andm= 050 10. According to an
ei ght eenth aspect of the present invention, there is
provi ded use of a gas-perneable conposite in a vent or

Jéartridbsgesellschaft dmb s - ianegh| eAcourfiesi teesioongdr 225 nN/m and a

(a) a porous polyneric structure having a structure

dgdoRityef 59.P P24 irhehs@led ROA Sieal Xdt@BE5ME:ct' havas HeteAniahd at 25°C.
and with at | east one outer surface; (b) a coating

COVEri G sfibuh §2Hefe BRT Hepliln Sl ksl Ahuchldh VAGEA ak Dhay enter

said coaflng co I1sing a eas irst and secon

PR s b SSTRE G LS A i v

(e) said second _conmponent conprising a bl ock X
ligrrisk condatd Beitl aiedlnyen srawmeasensg @t 8ipressuremfp2 mbar (Le. at an
backbone. According to a ninteenth aspect of the
pevesgrassurane£1Ri mbar tdmpazed svithr thei siexbuadiggsprpssureg ahielding the air
conposite conprising: (a) a layer of a porous expanded
R i8 ik Ghity Borm/§tBndiind-1iRReho@lsin O UAlTair flow data regarding air flow
recovery test hereinafter referred to are therefore in the units of standard
liters/hour/cm” measured at a pressure of 12 mbar.

The membrane being tested is located at the top end 308 of the container 302.
Figure 4 is an expanded view of the top end 308 of the container 302 which shows a
microporous test sample 310 extending across a neck 302a of the container 302. The
material the container 302 and the neck 302a were constructed of was polycarbonate
(Makrolon®).

The radius of the neck 302a rounding was 1 mm. The microporous test
sample 310 is secured in place using a sealing ring 312 and a counter-pressure plate
314. A substantially circular 20mm diameter section of the microporous test sample
is exposed to the test liquid 304. In the event that a sample to be tested has a smaller
diameter, then an adaptor plate may be used to seal and locate the test sample or vent
construction, respectively, within the perimeter of the neck 302a. A simple
calculation can then be used to scale the obtained results for these smaller types of
microporous test samples. Smaller samples may therefore be measured with this
apparatus.

To perform the air flow recovery test, the container 302 as shown in Figure 3B

is inverted so that the test liquid 304 contacts the microporous test sample 310 for 5
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surface and havi ng passageways through the structure;
(b) the m croporous structure conprising a coating on

W@200B/@28560 a porti on of said outer surface; (c)PGHERR008/003234

coating conprising at leastia first and second

conmponent; (d) said first conponent conprising at

| east one of or a conbination of ol eophobic and

tegdoralsh Afiecheaght o thukiquid column over the test sample is 2 cm. As shown in
f1 uor opol yner s/ perfi uoropol yners; and (e) said second
qugmrm,t thé @aptairfer 1302 ds e letienabe) Kebliginal Pbsiion whatedpon the
PFPE conpri sing end-groups selected fromthe

RS e meghire BRY Mg AT AR5 it~ air flow
Br or |; R4 = F _.C rorl: R =H F d, Br, I,
arFﬁ%/‘fe%"eStallsyFr,fyﬁne:d%r%?m%mgﬁ{at‘%’: 0 - 10. According

to a twentieth asBect of the_present invention, there

i s probhaBecent s Ipw TRECYBNEC S RETYS et cmBle) Wasptermiped by the
a | ayer of a porous expanded PTFE structure with an

i foHewingn tbromi 2 r(residuah e Bew /hiaitiah gin HewatidRay Bothhaio flytws were
the structure; (b) the mcroporous structure

cavighiisdd g des@itediin theatir Adw redstryaeqiorti on of

Liquid Repellency Test

Figure 5 is a representation of apparatus 400 used to perform a liquid
repellency test.

One side of a glass slide 402 (3.4 cm x 8 cm) is provided with a double-sided
adhesive tape 404 onto which a sample of the microporous substrate 406 to be tested
is fixed.

To perform the liquid repellency test, the glass slide 402 with the fixed porous
substrate 406 is vertically immersed into a bath 408 containing test liquid 410 for
about 1 — 2 seconds and then pulled out. The test liquid was coloured with a few
drops (5 drops per 100 g of liquid) of the following blue dyestuff solution: Duasyn
Cyan FRL 10 liq. (Clariant Produkte (Deutschland) GmbH, Frankfurt am Main). The
test was practically done by vertically fixing the glass slide 402 with a sample holder
(not shown), and lifting the bath 408 with the test liquid 410 from below until about
80% of the length of the fixed porous substrate 406 is immersed. After an immersion
time of about 1 — 2 seconds, the bath 408 was quickly pulled away from the bottom so
that a thin film of the test liquid 410 was left on outer surface 406a of the porous

substrate 406. The sliding down and contraction behaviour of the liquid film of 410
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said outer surface; (c) said coating having at |east a
first and second conponent; (d) said first conponent

Weavpnesssihg at | east one of or a conbi nati on OPCT/EP2008/003234

ol eophobi ¢ and hydr ophobi ¢ 5anor phous

fl uor opol ynmer s/ perfiuoropol yners; and (e) said second
conponent conprising a bl ock copol yner, said

bbm thecaped surface d06pdisagtime REPBe berokdedneitBRl Edeo camera 412 for
DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the present

| fubseducanevallddtionow be descri bed, by way of exanple

only, with reference to the acconpanying drawi ngs in

whi ch: p {:%hgéér@ dnd §B%h6\9vl%rt92§gl &hhRBoRlof ‘f@tﬁttés@@amgles 1,2,3,4in

appar at ccordlng to an di ment of the pres

i hventi o hemati.c t fq 8

B pSmble bt "o piBet SRbPRi ) fﬁﬂ%%@ AFIG00 n &
enbodlnent of the present invention; Flgures 3A -
afeoningiRdtlyRng: Sasprle grwaseaiedrtidh asalugop o8 ée‘aweTfiﬁO@@ AF1600
for conducting an air flow recovery test; Figure 4 is

amndek yet ¥ FFPE isva Bhomeated sﬂvmeS@gﬂaﬁawmcwmmmthm solution of 1
Figure 3A; Figure 5 is a representation of apparatus
awelvaT efl e A1 600 aedl 5 fwa)% PORBLSId Sinple Mewds dated with a solution of
imrersion test referred to as a "liquid repellency

t esk.% TelOR®SSF oA IQW@FP@Tneéﬁmﬁ{a&%l@mt ?ﬁé PFPE used
I|qU|d residing on four different test sanples 1-

WS %o%?o‘im@‘g& C}VA&%%%SOE n§p§8ﬁ§kl‘ée'a¥%ragm9%{5lg@1 gﬂt 3300

are expande i ews™ of
6aA malT 9 Igl%guraet shows a%cstasrrl]egps ot unlxge ately arft%§ e%%vl (e)% %’e bath (t=0

seconds) and Figure 6B shows a second snapshot after a waiting time of 15 seconds,
respectively. The test liquid used was a mixture of water, polyvinylpyrrolidone and a
silicone surfactant (Tegoprene® 5847) as described before. This test liquid had a
surface tension of 23 mN/m and a viscosity of 13.7 mPa.s (at a shear rate of 50 sec™),
both measured at a temperature of 25°C.

Figure 6B shows that Sample 1 is ineffective at repelling the test liquid as the
percentage of area covered remains almost unchanged after 15 seconds. However,
Samples 3 — 4 which were coated with increasing amounts of PFPE exhibit much
improved liquid repellency properties. Sample 4 has the best liquid repellency
properties as virtually all of test liquid has been repelled from the contact surface after
15 seconds.

Figures 7A and 7B are magnified views of the images taken of Sample 3 at t =
0 seconds and t = 15 seconds, respectively. The liquid repellency test requires the
fraction of the area within the evaluated area which is still covered by the test liquid to

be determined after a certain time t. For Sample 3, after a waiting time of 15 seconds
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Figure 8 is a representation of coating apparatus used
to forma gas-perneabl e conposite according to the

WY E760i nvention; Figures 9 - 10 are SEM surfiCA#EP2008/003234

i mages at different scal esSdf nagnification of a
gas- per neabl e conposite which was coated by a sol ution

of 1 wt.% T Teflon(r) AF 1600 in a fluorinated sol vent;

Fatipuk 66%I14f the tdalasted Sfellis silpesvendd by theae Miquilc allesevafuated area
magni fi cation of an airperneabl e conposite according

LRad DS dih SRR of THeCRMPR) XD Chh VStak@ iGui i =
solaéutﬁi%odr%ﬁof 1 \(/)vt.%esafgifpﬁggn(r) AF1600 a%&%ﬁ}x%dgegghne At

[ f Luor. nat ed vent; Figure 14 is a graph show ng
tﬁ%§§89§§ﬂ?§§£$%f%§§%a.covered by test liquid vs. tine

for gas-perneable c osites_according to the present )

| nvent | Ist spesiie eﬁ%ﬁgnfaﬂ@ 9531)@ §Fﬁ§§\ﬁltg’g§“’?‘i4§mpg'1?‘@e gt described
of air flow recovery and liquid entry pressure vs.

weboxe Piepgllibe apprestatédidatsdspartinsrirdm thgdescpbechembodiments may still
conposites according to the present invention; Figure

1falli witkingha péopehufthe grdskst ipe¢mwn! due eabmplel ahy owitable oleophobic
recovery vs. w.% PFPE in a coating solution for

IRART REJrOBIEYIE NGBARASA hiPerBt GRdydhé dsddOto! fRmPhE SR component and
i nvention; Figure 17 is a graph show ng the percentage

0 0 ' -1 QUi i
L AL BSKRERE i SRbALbA StE i TRl o follows may
i pvention; Figure 18 is a graph show ng the percentage
0P UH" f1 ow recovery and liquid entry pressure vs.
wt.% PFPE in a coating solution for gas-perneable
conposites according to the present invention; Figure
19 is a graph showi ng the percentage of area covered
by a liquid vs. tie- (@R Kyas- OBsRAabl e conposites
according to the present invention;
wherein:

Ri=H,F,Cl, Brorl;

R,=H,F,Cl, Brorl;

R3;=H,F,Cl,Brorl;

Rs=H,F,C},Brorl;

Rs=H, F, Cl, Br, 1, alkyl or aryl;

n=0or1;and

m =0 - 10.

Alternatively, the second component may comprise a block copolymer

comprising a PFPE backbone.
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Fi gure 20 conpares SEM inmages of two sanples, the
first coated with a solution of 1 w.% Teflon(r) AF

WOI08128760a f | uori nat ed sol vent (left inmge), ANA/ERIB08/003234

second coated with a m xtufe of 1 w.% Teflon(r) AF
1600 and 10 wt. % PFPE in a fluorinated solvent (right
i mage); and Figures 21- 22 are SEM i nmages at different
SEXIAMPDESmagni fi cati on of an airperneabl e conposite
whi ch was coated by a solution of 1 w.% Teflon(r)

AF16007y Bhed flld¥ahy r@{ﬁﬁlﬁle%,o g ndirreptnd eﬁh%&&eﬁs?cﬁﬁeﬁaﬁlfbroethylene
are SEM i mages at different scal es of gni fi1cation of

a j it rding to,the present
T R R B RO B e L e o6
Teflon(r) AFl 600 and 4 wt. % PFPE in a fluorinated
sol vent . DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1
is a one possible representation of apparatus

to the present invention, generally
desi gnated 100. The apparatus 100 conprises a lid 102

cont ai Anmghcdagd papeusnrehbsxislesxpaddell psly@trafidoroethylene membrane
ai r-perneabl e vent). The gas-perneable vent 104 is

CRAiR@ k| tiickR&a 0?08 Nuh Ngh hied WEghidXh Pep/m 8 @Rssify! 9.3 %, a
110 through the vent 104. Although not Shown, it s

n S b 4 t

cBel BFROARLYLD3% vl B IR T3P0 et ParBPenty pressure
se to cont ai ner 6 via rewt hread. The

B85 et et ot Vet udiil. TROBSUFBbarofHlens membrane
l'iquid 108. The container_ 106 may be used _as a )

r wae prapfactyred agndefingdeinoVS B 3B $66 Asvhithoih inqermrgfad cherein by
1, any viscous liquid 108 contacting the gas-perneabl e
veefitred®4 i s repelled. The lid 102 and gas perneabl e

vent 104 contained therein, forma liquid-tight, gas

perneabl e seal for the container 106. Figure 2 is a
schematic top view of a uni-axially expanded PTFE

SEhbdEbe £
An uncoated porous expanded polytetrafluoroethylene membrane
commercially available under the article number #13883na from W.L.Gore &
Associates was used. The polytetrafluoroethylene membrane has a porosity of 53%
and was oleophobically treated with a fluoromethacrylate.
This oleophobically treated ePTFE membrane had a thickness of 191 pm, an
area weight of 205 g/rnz, a porosity of 51 %, a mean pore size of 0.72 pum, an air flow

of 25 Gurley seconds, a water entry pressure of 1.19 bar, and an oil rating of 8.

Substrate 3
A commercially available biaxial expanded ePTFE membrane (available from
W. L. Gore & Associates GmbH, Germany, Article No. GMP 20233). This ePTFE

membrane had a thickness of 25 pm, an area weight of 16 g/m?, a porosity of 71%, a
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general |y designated 200 which may form an outer
surface of a porous conposite according to the present

WQ Ws87@n. The PTFE structure 200 is nade up RSTT/ERZEE8003234

210 and fibrils 212, with Pores 214 | ocated bet ween
the fibrils 212. There is a coating |layer 216
(represented by shading) on the surface of the fibrils

2thdan pereweRof Yoreumf ar AiefldowlrilBst Gldey @06ndaNa Wakkr @htry pressure
the nodes 210. The coating |layer 216 is a conbination

0 [ npri sing ol eophobi ¢ and
hé%?%%ﬁ%%%%ggggg??ﬁgfgg'nateriaI and a second
conmponent. The second conpri ses PFPE, said PFPE
conpri sing endgroups selected fromthe follow ng:
-éO)n - iCRl R2) , - CR3R4AR5wherein: R1 = HF C 5Br

bs HSF d Br O |I; RBR=H5F A Br O |; R4 = H
FA5Br O |I; R =HFd Br 1 alkyl or aryl; n =0 or
1; andAm uncoated Iprovy meneaxtial\vexpandadnpolyetrefigoroethplone membrane
is a block copolyner conprising a PFPE backbone. The
ChAling@ fhaskeess23610®vier,sd fiidthsofal2.0 eagtanaeh ivadibt 608F g/m’ a
of the pores 214 made up by the space between the

fi ks o4 T, j F i d
i on i ol e £ o ot

of .1the PTFE_ s{ruct ut al.so rtialky
p‘é’ﬁ{gf r%\?tgf il?{%%sc%ena?%qi"?no?goa?’hgn HHEIX% Elgd)r/eﬁo toﬁeIl PTRE used. The

200..  Th
S;gél?%trﬁ Sorogf%ylene emembrame was manufactured as defined in US 3,953,566,

which is incorporated herein by reference.

The parameters and properties of Substrates 1, 2, 3 and 4 are shown in Table 1 below.



coating layer 216 therefore covers/coats the nodes 210
and fibrils 212 on the outer surface of the PTFE
wareoaaesrse 200 and may bl ock and/ or occl ude soPET/BP200$1603234
surface pores 214 of the PBFFE structure 200.
DEFI NI TI ON OF TERVS By "gas- perneabl e conposite” is
meant a porous material that permts bulk flow of air
or other gases through it. This is in contrast to
non- porous materials in which gas perneation is
control |l ed by diffusion nmechanisns. By "ol eophobic
(coating) conponent/material” is neant a materi al
which repells oils. Typically these materials are
fluorinated and exhibit surface energieslower than
about 26 mMN'm preferred | ower than about 24 niNm
nost preferred | ower than about 20 mN'm By
"ol eophobi ¢ substrate/conposite/ nenbrane” is neant a
porous article with an AATCC Test Method 118-1989 oi
rating of at least 1. This neans that the
gas- per neabl e substrat e/ conposite/ nenbrane has a
degree of repellency towards oils and/or |ow surface
tension liquids. By "hydrophobic (coating) conponent™
iIs meant a material which repells water. Typically

these mate al-y—nsol ubl e in water
and exhi bift contact anpgles$ wih mﬁter greater than
about 60, |preferred @¥eat ¢4 than about 90. By "solid"

is neant g state o{6=> Batten which ¢an support | oads,

has a defi|nite shape™and vol uge, and ose constituent
el enents Have a substantially|fixed position in space
relative tjo each oé?ggthiEh a®colgts|for a degree of

rigidity. |By "liquikd's|es meanf<a state of matter that
has the ahility to ow under [t he|actjon of extrenely
smal | shear stresses and to confoimt¢o the shape of a
confini ng ° > |l [+ |

<+ |u |o |

ol N —
S0 3
™ ™ e o~
ENSK> Eo o |8 (o
hE S <
Ry N Ay A
g Ioe o = o
o o — — <t
=N wy r~ O
Q?o\
S
e TN < O o
t"‘ao\ ~ o o0
gooq ) N=} ~
O?DO — < o
I
=~
] (Vo VY
«s.EPNEl\ o | |2
80\(\1 o
<z 3
v
w
E —
v
of‘\o 9_} o 2
(M) = 33
p—
G 2 g e | |e
= s s s g s
b7 Be—=lBNBonB
o e o O el
5 O3 =) =] =]
n Zln n wn n




10

15

20

vessel. The term"liquid" also includes all fornms of
oils and greases. By "liquid tight seal” is neant a

wWGE2WB/12816ich can Wit hstand a water entry pressuP@I/BP2068/003234

| east about 0.03 bar wi thodt |eakage. By "outer

surface" is nmeant the outernost surface extending

around an outer external perineter of the porous

pol ymeric structure which can be physically touched

and which first cones into contact with a liquid to be

r epel I'B. Subsstratss 102,53 end éweseitrbated tdé fratm ¢ampaspes santding to the
for liquid repellency. The "outer surface" is not
ippésepdiaderdtionl MGLQIGiETetdhe cbAMRProddssestnbre uvdd ot thelth@tment.

mai n body of the porous polyneric structure. By

"coating" is neant a material covering surfaces on the
"outer surface" of the porous polyneric structure and

the .inner structure within the main body of the porous

YRR ATQCEST A OB HOUF HAMETAN QPDIAPIPSP M at | east one

or nore or a _pluralityof closed and/or occl uded )
sur f addgwery iibasrepiesenitgions Rh appaatup ggneriady slesignated 04 used in
and/ or gas-inperneable coating layer. By "fluorinated

reahting plotesssA.mAarshown imFegural, avnidroporbhisisutistrate SORAtig passed over
of at least 1 w.% By "neutral PFPE" is neant a

REfifst HIPBO4 ¥ed iRh Wbinghniigithersion @b116rBVOrie padstd ehrotigh a bath 508
groups. These are also sonetines referred to as

t%ﬁg&krﬁﬁ QB atlH rkbﬂﬁ{gﬁrSIBFﬁ%%-ngﬁ*‘M @k shbdlage 0 {h%ugfhgtﬁ@bath 508

unctiondl i zed PFPEs wh contain reactive en
3 G458 TR LI P 08 Bl RS g e s
I h f - fl [
DDy oA oA PO oo T o1t 98 s icaton Tor filling
Exanpl es for non-perfluorinated end groups of neutral
REMES porespvithstbe soating sohwiond.u AfteawardgrhReoated pybstrate is Bxed on a

or I) or -CFRCF3 (R=H, d, Br or 1I). Also PFPEs
aemteAfrAmd gndtatbea) and pasbedithrdtigh 4d evenl(@ot shown) for a dwell time of

about 2 minutes to completely remove the solvent. The oven temperature may be
varied depending on the solvent to be evaporated and may, for example, range from
about 25°C — 150°C. Regarding the described Examples 1 — 15, the oven temperature

was in the range of about 80 — 100°C.

Discontinuous Coating Process B - hand sample process

One side of a glass slide (2.5 cm x 7.5 cm) is provided with a double-sided
adhesive tape onto which a sample of the substrate is fixed.

The supported substrate is then held at about a 60° angle over a catch pan and
saturated with the coating solution using a pipette. The coating solution almost

immediately wetted out the pores of the substrate (i.e. the pores were filled with the
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Br- or even other radicals wthin their backbone (i.
e. not just as end groups) may still be regarded as

WhawsM2876PFPEs according to the present i nventPGHEP2988/003234

| ong as they are hydrophobsg&. By "porous"” is meant
materials that all ow passage of gases, especially air.
These include nmaterials that conprise pores and voi ds .
tdoating ceolutipass sxyédeaged bxtthadionmalihopaaye PREE therahisae ecoming
of a material. Such materials may have very snall
MreEeE e iaad ¢Rtads sslationghippid dffintetherpaal st ruct ure

whi ch forman interconnected continuous air path

( passagguRMlds fHRMBoAMRE sSNHACR dried 3801 ('linuteds i room temperature in
passageways open on sides of the material, and may be

i_nt ergonne L Rt.er , o€ { ril s and
BB S SR oyl 05 AP B
dimer, trinmer, other forms of higher adducts,

co-pol yners, block co-polyners, ter-polyners, branched

pol ymers, cross-|inked polynmers, |ow nolecul ar weight

pol ynefhe following Examples veare desteghfiop sirypasmeability (senoptedrin Gurley
structure” may be forned by a pol ynerisation reaction

secdhddy wateadntgl prpsuyeréWERYS lignid entey paesswrat (LdEP)presistance to
addition type reaction and nmay have repeat structura

Unidisie aneH @1 (DM RMS), CORNRRIL hiDYIoROUAd @R r&adiehs .aiBflow after
"oligomer" is neant a relatively small nunber of

' as | ess than about 100 nononer
E%E?gﬁéFy$g%§n$H§§dabout 30 nononer units. By

"“conponent" is nmeant a chem cal nol ecul e, conpound

and/ or conposition which is used as one of the

ingredients to formthe coating. Definition of the
Teomparativa Exprpled| | encv” The term "liquid repell ency”

is used as a generic termfor the ability of a surface

t 0 r epSubstyaterlewny enlyicpaiedswith arh wit. ¥uT¢f2m® Wid 609 opatimg solution
such as gravity or

using the continuous coating process A. The Teflon® AF1600 renders the substrate

oleophobic. The coating laydown of Teflon® AF1600 was about 3.7 g/m?.

The coating solution was obtained by placing 1 g of a copolymer of
tetrafluoroethylene (TFE) and 2,2-bis-trifluoromethyl-4,5-difluoro-1,3,-dioxol (PDD),
Teflon® AF1600 amorphous fluoropolymer (64 mole% PDD) supplied by DuPont
company, in 99 g of the perfluorinated solvent PF-5070 (from 3M company) to result
in a 1 wt.% solution of Teflon® AF1600. The mixture was stirred for around 6 hours
at room temperature until the Teflon® AF1600 was completely dissolved.

The resultant coated substrate 1 had an oil rating of 6 and therefore is
oleophobic. Furthermore, the coated substrate 1 showed an air flow of about 17
Gurley seconds, a WEP of about 0.93 bér and a LEP of about 0.27 bar. The initial air

flow of coated substrate 1 was 3.32 I/h/cm? (measured at a pressure of 12 mbar).
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surface tension work. The termis used irrespective of
t he exact mechanismhow the liquid is repelled or

WO 2|8/@2876the surface. It inplies the contracti ORCTEP2008/003234

liquids on a surface to dréplets, but also formation
of aliquid filmon the surface which contracts and/or
slides down, or any other suitable nmechanism_ There
was t HEherresidual qircione afipr the vir flow cespvensierd sapRilcfy/cm? (measured
quantifies the liquid repellency property of a porous
st hPréstine. of TRembadt Thetehoad therefbre sio désfiow bad vyl afier exposure to
TEST DESCRIPTIONS G| Rating The oil rating was
d5¢ RaiTidad abialRelbid AMIEE daserMetihod 118-1989. The

1'g

e rating, the better the oi
repel l.ency/ gesisst el & :
pr of eriaBiiye 3T HHER o YRHE SEM HERECH dftlhemaliBliCation of
was determ ned on the side where the coating solution
dﬁ?mﬁgiﬂied or on the side that was directed towards
the coating solution bath, respectively.Water Entry
Pr essuhl mraswed dafarage shosasigrlable@msloyr ovi des a t est
net hod for water intrusion through nenbranes. A test
sanple is clanped between a pair of testing plates.
The lower plate has the ability to pressurise a

seshbaa e Efdhspieanpl e with water. A piece of pH paper
i'S placed on top of the sanple between the plate on

- ) . ! net .
€ NORgP 51%%?‘%'. lz%se %ggtﬁ% WL 10NH APESE antﬁlg Q)?\;‘Rfcﬁx using the

i
for water en e 1s then pressurized

Cﬁngﬂgciﬁtglctogg{lé %)gcgciasssg ggﬂfﬁ gc%h.b!% llatlyglﬁ%fp ﬁg z’%\lggf\&z?s X\F ébout 38.2

pressure at breakthrough is recorded as the WEP.
L%/ d Entry Pressure The sane test method as
descri bed for the neasurenent of the water entrg )
The coating solution was obtained by placing 10 g of PFPE (Fomblin® Y

LVAC 25/6 from Solvay Solexis company) in 90 g of the perfluorinated solvent PF-
5070 (from 3M company) to result in a 10 wt.% coating solution of PFPE. The
solution was shaken until the PFPE was completely dissolved.

This coated substrate showed only a very low oil-rating of 2, a Gurley number
of about 12.1 seconds, a WEP of about 0.71 bar and a very low LEP of only about
0.07 bar. The initial air flow of the coated substrate 1 was 4.20 /h/cm? (measured at a
pressure of 12 mbar).

The residual air flow after air flow recovery test was about 3.04 I/h/cm?
measured at a pressure of 12mbar). Therefore, this example showed an air flow
recovery after exposure to the low surface tension test liquid of air flow recovery test,
but only a poor oil rating and very low liquid entry pressure. Therefore this sample
will get wetted after longer exposure to low surface tension liquids, or if some

hydrostatic pressure is applied.
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pressure was used, only water replaced by another
l[iquid. In all neasurenents, a |liquid conposed of 68

wWaneoospggéer, 30 w. % of 2- Propanol (I sopropanofGT/BBy8/003234

and 2 w. % sodi um dodecyl safate (SDS) was used as
test liquid. A surface tension of 26.5 niVm and a
viscosity of 2.5 nPa.s (at a shear rate of 50 sec 1)
wer e relhmensgedidata aresthpninadn JiablecX bele@ for this test
liquid. (This test liquid was used as an approxi mation
to standard liquid cleaners). Gurley Air Flow Data The
GQurley air flow test neasures the tinme in seconds for

%%Qf air to flow through a one square i nch sanple
a . i nches of water pressure. A sanple is neasured

ina q’hrel %é{l?sgg{elzqgg{a?rcomﬁehdtﬁ gl&agﬁg@gﬁs&y@ﬁgéﬁ%ﬁsiﬁgq wt.%

sanpl e Ts™p ween the clanp

Rl o S B 950k B L gL e

required for a specificvolunme recited above to be
diogiphgbwdowsy Wak abayf|7ihefer’. This tine is the Gurley

nunber. Pore size Pore size is determ ned using a

st anddrtt ditinPeslatien ens oMadeld GRNadib®d gAtiXlefloA® AF1600 and 1 g
silicone fluid is used for wetting of the pores

(oF! PRTEO (RS BIH® Pe SR8 | 2506y @, 987-?700f119e @eifludrinated¥etvent PF-5070
Corning). The determ ned nean flow pore size is given

2()21'0&{1 §Igf 95rﬁp%%y§ :t‘% odsultng :15 g?ﬁ‘}v 3# R nlS&E1648b J 184t.% PFPE coating

scriptron e exanp ce Tension
Measur e t Surface tensipn of .t chal | enge flui d was_..
nﬁ?ﬁ’glﬁ’l"ed (IR RS ?&ﬁ%‘%&"ﬂf&fkﬁ?&?, atursoloﬁb teppgratgrqntil the
2 hardware using the Wl helny plate nethod. WI hel ny
plefloa® AMTEGQ) wasscampleteligHerodtedd with f1amed Kruss

standard pl ati num
The resultant coated Example 3 showed an oil-rating of 7, an air flow of 15.3

Gurley seconds, a WEP of about 0.86 bar and a LEP of about 0.26 bar.

The residual air flow after air flow recovery test was 0.0 /’h/cm? (at a pressure
of 12mbar). Therefore this sample showed no air flow recovery after exposure to the
test liquid as described in air flow recovery test.

All measured data are shown in Table 2 below.

Example 4

The substrate 1 was coated with a coating solution comprising 1 wt.%
Teflon® AF1600 and 5 wt.% PFPE (Fomblin® Y LVAC 25/6) using the continuous
coating process A. The total coating laydown was about 23.5 g/m’.

The coating solution was obtained by placing 1 g of Teflon® AF1600 and 5 g
of PFPE (Fomblin® Y LVAC 25/6) in 94 g of the perfluorinated solvent PF-5070

(from 3M company) to result in a 1 wt.% Teflon® AF1600 / 5 wt.% PFPE coating
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plate and the software default paraneters. Al given
surface tensions refer to a tenperature of 25C

WORWE@28760y Measurenents The viscosity of the rREEER20%003234

liquids is determ ned by a6éHaake rheoneter, nodel
RheoStress 1. A plate /cone arrangenent (cone

designation C35/2 Ti) was used for all the .
sehsionenEhe snixAlre wrsveshred srousd t6y haars zatriopar tamepegature until the
tenperature of 25C and a shear rate of 50 sec. 1.

Deiflen®@ ARL600nwa congaételyglissals@dwn The total coating

| aydown was determ ned by hot sol vent extraction. For

these FRAJULIBIR thited 2absFd i ARt & oflirgy 6f 62k|Gurley number of
sanpl es were wei ghted before andafter hot sol vent

extr ion. Ero e i i ffer
SEhBELS Shondt & VER S IBhEN, 7l itk BLapotppRo bar. The iniial
sampl es were extracted for, seye days first, with hot

et Rotiont oatedc kT i ECHbR b SR St B & BredSie of 12
afterwards with hot fluorinated sol vent HFE- 7500

(thbam 3M conpany) until no nore wei ght |oss of the

sanpl es was detected. Air Flow Recovery Test Figures

3A - 3rhis epmpkesiovedea adsidubl aiv fiee @f @byut 239 . /W emgti(reeasured at
BAis a schematic representation of the air-flow

rm ¥rrdresit FRRPRLETA testieNBiakbitespenddn®t &0 a8 How Fet@very of

alr-fl'ow recovery test” apparatus 300 conprises a
%0) ndrical container 302 wth a dianeter of 80 nm
¢h may be used to retain a volunme of 100 m of test

liquid.304., As .test liquid ter. based, | i qui d oy
conpos BeFreferes thig sepp g]?‘f?‘?ﬁ‘%ﬂ B@%?%ﬁ?‘%ﬂ’éluﬁ B Argisygy, which is
Conpany, Art. No. 437190, nean nol ecul ar wei ght of

1i8gO0eDt fs perstiealienbrg BRPications g2 grosh ignd Ff'g)fgl,encsf performance
wt. % of the silicone surfactant Tegoprene(r)

with a challenging liquid as demonstrated by the high air flow recovery after exposure
to air-flow recovery test.

All measured data are shown in Table 2 below.

Example 5

The substrate 1 was coated with a coating solution comprising 1 wt.%
Teflon® AF1600 and 10 wt.% I—’FPE using the continuous coating process A. The
total coating laydown was about 42.1 g/m?.

The coating solution was obtained by placing 1g of Teflon® AF1600 and 10g
of PFPE (Fomblin® Y LVAC 25/6) in 89g of the perfluorinated solvent PF¥-5070
(from 3M company) to result in a 1 wt.% Teflon® AF1600 / 10 wt.% PFPE coating
solution. The mixture was stirred around 6 hours at room temperature until the

Teflon® AF1600 was completely dissolved.
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5847 (wetting agent from Goldschm dt AG, and 94 wt. %
dei oni sed water was used. A surface tension of 23 ni\Vm

W@28/a28766scosity of 13.7 nPa.s (neasured at a BEEEP2008/003234

rate of 50 sec 1) were deté2nmined for the test liquid
at a tenperature of 250C. The test liquid nust always
be freshly prepared on the day of the neasurenent.

Thi s tBetresultant coatedssubsisaie had an hi-retieg of3.er Gurey wmmbsr of about
all sanples and in the followng, all air flow data

aflt ektoiel 4 WEP bfatsout 0fB3dar and o VEP\oftabstit (al 2Wbats Thefigitial air flow
to this test liquid unless otherwi se stated. A second

t e Wh$§ B YhRink: (WRas L 4 Sesduld §€15@
ooﬁ%ga&%ggﬁn%ates 1, 4 and 5) to dem)nst?fgfe t he abﬂ%{)ty

s OB SapbE 4 %ﬁéx"%ﬁ? ERRFRORRL S iy @P&’SEM a
&%%’%Tm%f‘ e et Aro eV OFCOR 55 T APHFPORICd to an air flow

viscosity of 59.7 nPa.s (nmeasured at a shear rate of
ecavety af) 75wa&0.det er mi ned at 250C. As shown in Figure

3A, there is an adapter 306 through which air may

ent er Therefotd)ehis emhplershowad Bothoa highersliquedentry pfesture and also an
initial air flow and residual air flow after liquid

Cﬂl”ﬂ@\ﬁtrecos%rhf@k Expds@iSto AR ARYI@S tét. a pressure of
(i.e. at an overpressure of 12 nbar conpared

vv| t h tkﬁlﬁe%ﬁrggﬁ%a%?e ggﬁ‘élﬂrﬁ% |4 elding the air flow

in the Units nor [iters/hour/cm2. All a|r

o 5o dltiﬂ%«o%%%wfes'w‘?’e‘¥C% RER) s BT et R T with the

liters/ hour/cmz neasured at pressure of 12 nbar. The
residisiomned BRi wg”et BERR O] & i e drediondy AfnE6Q0ooletien- 3B sfiface of

the container 302. Figure 4 is an expanded view of the
tExaneplel 538 vef bathe signifivantly iBPRvedhilighidstepeldenay performance and
m croporous test sanple 310 extending across a neck

3ZRa Harkdieditferingé Nevisdtl Zppddiendeiiodiipaidd Witk Bxafiphd heFxample 5

302 and the neck 302a were constructed of was

PR’ RIS elements between nodal island-like regions of the surface. These
bridging elements consist of pores (made up by the space between two fibrils) which
are (at least partially) filled or covered with the coating components. Clusters of
filled/covered pores are also visible.

Figure 13 -is afurther magnified view of Example 5.

Without wishing to be bound by theory, it is thought that these bridging
elements are a reason for the significant improved liquid repellency performance.
Another point noteworthy is the fact that although several pores were closed or
covered, respectively, the air flow of the coated composite did not deteriorate but still
showed high air flow performance.

Table 2: Summary of the measurements of the Examples 1 to 5 (substrate 1 was used

for preparation of all samples).
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PCT/EP2008/003234

counter-pressure plate 31493 A substantially circul ar
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402

(3.4 cmx 8 cnm is

Water
entry
pressure
(WEP)
(bar)
0.93
0.71
0.86

0.79

0.73

Air
permeability
(Gurley)
(sec.)

17
12.1

15.3
12.5

11.2

Oil rating

Total
Coating
)
3.7
38.2

Laydown
(g/m

7.5
23.5

42.1

Coating
Solution
Composition
1% AF1600

10% PFPE
1% AF1600/

1% PFPE
1% AF1600/
5% PFPE
1% AF1600/

10% PFPE

1

2
3

Example

4

5
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adhesi ve tape 404 onto which a sanple of the
m cr oporous substrate 406 to be tested is fixed. To

WO08/62876% he |iquid repellency test, the gl assPEI/ERPE08/003234

402 with the fixed porous éubstrate 406 is vertically
imersed into a bath 408 containing test |liquid 410

for about 1 - 2 seconds and then pulled out. The test i

| i qui dFigars télinargrephwshdwing ftley”e pbpeea( ®varedply st ligad vs. time
g of liquid) of the follow ng blue dyestuff solution:
Dusiesgy the Qi Felpelidrdylteqy for Examplant, Rrdoshdks.e As test liquid the already
(Deut schl and) GrbH, Frankfurt am Main). The test was

pa&eﬁw&hlm@wenﬁa& vsryb n?rﬁiyﬁbhfibﬁ% 88 THRPpHNR®SS W7 iR used. A

V\nthasanple hol dér (not shown), andllftlngthe

b%%%tcél foli} 2% qﬁ[]\J é%‘% V%%’%Q’A'(g{)l 3];'{j 8‘%90 Egbr%%lﬂg& %r a shear rate of

4 |mTersed After an i ion tinme <

P sec) e (RErhine tHDH e HAPRIt: OIRERs A g %mThe graph
the bottomso that a thin filmof the test liquid 41
velearlyeshowsrihas ixampiesr4 andeS bl kave theecqsting 0f bg@b’éﬁtﬂ%@eAF 1600

406. The sliding down and contraction behavi our of the
| arguUPEPE hbve afucl ifiprovet eeprllency suwadrds the48Gamkture ngpn Example 1
time may be recorded with a video canera 412 for

SHARAGABMasAVRhtiAd bPTefldI@AFEs0GA and 6B show a
typi cal "eval uation of four test Sanmples 1, 2, 3, 4 in

oo TERVETE PRELBEP Rl Pl OB YENT® g onine

2 scotedvvlt sol t|o fl % I

Topy frTerrie ot Badiples by nﬁt\/‘\fél&“’é%‘ fiy dhg' IQQ&W‘; pressure
3vvas coat ed V\nthasolutlon of 1 % Tef | on( rzhw .
AEE0 ofathg ssmplesoispplptted. 5 Fdgwss iy édd!!tlﬂ?%lycﬂé’t"@d j Qoregponding
solution of 1 wt.% Teflon(r) AF 1600 and 10 wt. % PFPE
i samzplé hsidescribedeih Exainvde 2. whibke waFPEyuwettdweith thePiPENgit.) The test
Y LVAC 25/6 (Sol vay Sol exis; average nol ecul ar wei ght:
3BOEd Fommi¢agurinii B NRUGA Bt PEeseurt it the nipsdyodescribed mixture of

i mredi ately after renoval of the bath (t =0
water, 2-Propanol and sodium dodecylsulfate (surface tension: 26.5 mN/m; viscosity:
2.8 mPa.s). Figure 15 clearly demonstrates that with the two component coating both
a significantly improved air flow recovery and a high liquid entry pressure can be
achieved.

Figure 16 shows the % air flow recovery versus the % PFPE in the coating
solution for Examples 1, 4 and 5. As test liquid this time a viscous oil was used
(Castrol Transmax Z, automatic transmission fluid from Deutsche Castrol
Vertriebsgesellschaft mbH, Hamburg). Again a significant improvement in air flow

recovery by addition of the PFPE to the coating formulation was recorded. The

measured data are summarized in Table 3.
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seconds) and Figure 6B shows a second snapshot after a
waiting time of 15 seconds, respectively. The test

WO 2098/1287¢sed was a m xture of water, PCT/EP2008/003234

pol yvi nyl pyrrol i done and aé3ilicone surfactant

(Tegoprene(r) 5847) as described before. This test

liquid had a surface tension of 23 mMNVmand a . | .
ngd@siitBte%lﬂtS 18om Hpaais flay receyrnrteptapdthoframgmiggen 19il Castrol
both neasured at a tenperature of 250C. Figure 6B
shansmah 3 tforSexgmheed 1,i4 Si(mdfstreetl)ve at repelling the

test liquid as the percentage of area covered renains

al nrost unchanged after 15 seconds. However, Sanples 3

- 4 which were coated with increasing amounts of PFPE

hibtuch—Tproved T qui dr Tepe T G, PIAR ke -

hao

ol a abact 1i o ol Lo = oy
Safpte—4—has—the—best—gutrdrrepettency gl%%cl}?uc; l'lf\'CD @S

S5}

virtual lly all of test |iquid has been rig rom
the contlact surface after 15/ Q8@ads. FitVes,7 and = .
7B are nagni fied views of theﬂ‘PWag;s t ak@fven ) npl ¢ gair
pExample ) Gratinpdiplatian t = 15 s€dypd@r espbebarvel y. TAOW
i qui d 1 €omipositop t est requi f Bmbdre frajcti on of the| Recovery

areda wi tlhin thls%_emallaoat ed argea yvhjldh is|still.5s6overgd 49.3

y the ftera certain

i t | For J4mAFRd680 after| a wAilding time &8°15 93.7
secondsdbout 50% &FPEnhe eval bated area s still

covey ed by t hd% adt16D0/qui d. [The 48l uatled ar4€&8was 2.596.2
cm (w dtth of the¥sRIfRE e) x 4,0 cm (distjance fromthe

Iquid borderline at t = 0 seconds to the | ower edge).
Whi | st specific enbodi nents of the present invention
have been descri bed above, it will be appreciated that
departure fromthe descri bed enbodi ments may still

fall wihin the scope of_the present invention. FEor
exampl &1 Kllpate EXBPEI<S Exnnebt & ooty Rt i defhonstrate tha
fluorinated material may be used to formthe fjrst )
cehpBRNEMERdingigpid Genellsney REEIAUNES A¥b R Ao ashsES by gpplying
a PFPE with end-groups as foll ows nay

one of the two components first, and the second component in a second coating step.

Further a fluoromethacrylate was used as the oleophobic and hydrophobic first
component. The Examples start with the already oleophobic treated Substrate 2

(Example 6), where gradually more and more of a PFPE oil is added (Examples 7 - 9).

Comparative Example 6

The oleophobic substrate 2 was tested without any addition of PFPE. The
substrate 2 had an oil-rating of 8, a Gurley number of about 25.5 seconds, a WEP of
about 1.11 bar and a LEP of about 0.33 bar. The initial air flow of oleophobic

substrate 2 was 2.20 I/h/cm? (measured at a pressure of 12 mbar).
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- (CRLIR2 - CR3R4R5 wherein: RL = H, F,

be used: -(On
l: RR=H F, d, Brorl; R3=H F d, Br

c, Br or

WQR08/128% = H, F, O, Br or |; RS = H F, O, IIT/ER2008/003234

al kyl or aryl; n =0 or 1;6and m= 0 - 10.
Al ternatively, the second conponent nmay conprise a

bl ock copol ynmer conpri si na a PFPE backbone. EXAMPLES | n
the folhowsidyaksnfioreyas §.8dh/an’t (measwed ek pambar). Therefore, there

pol ytetrafl uoroet hyl ene (ePTFE) nenbranes were used as
awpoOnouf fiuoh yeveveryulfier espasureSobat flaweredovary test oAtledeasured data
por ous nonoaxi al expanded pol ytetrafl uoroet hyl ene

NBERRGRE i aYBIed RidWhi ckness of 308 nm an area wei ght
of 275 g/ nm2, a porosity of 59.3 % a nean pore size of

0.32 mm an air flow of 24 Gurley seconds, a water
entry pressure of 0.93 bar, and an oil rating of 2 was

used. .The pol ytetrafl uoroet hyl ene nmenbrane was
n§¥9é¥%1€§ured as defined in US 3,953, 566, which is

i ncorporated herein by reference. Substrate 2 . )
The oleophobic substrate 2 was coated with a 1 wt.% PFPE coating solution

using the continuous coating process A. The total coating laydown was about 6.4
g/m?.

The coating solution was obtained by placing 1 g of PFPE (Fomblin® Y
LVAC 25/6 from Solvay Solexis company) in 99 g of the perfluorinated solvent PF-
5070 (from 3M company) to result in a 1 wt.% coating solution of PFPE. The
solution was shaken until the PFPE was completely dissolved. The resultant coated
substrate had an oil-rating of 8, a Gurley number of about 26 seconds, a WEP of about
1.02 bar and a LEP of about 0.32 bar. The initial air flow of coated oleophobic
substrate 2 was 2.15 I/h/cm? (measured at a pressure of 12 mbar).

The residual air flow after was 0.0 Vh/cm? (measured at a pressure of 12
mbar). Therefore, there was no air flow recovery after exposure to air flow recovery

test. All measured data are shown in Table 4 below.

Example 8

The oleophobic substrate 2 was coated with a 5 wt.% PFPE coating solution
using the continuous coating process A. The total coating laydown was of about 14.5
g/m?.

The coating solution was obtained by placing 5 g of PFPE (Fomblin® Y

LVAC 25/6 from Solvay Solexis company) in 95 g of the perfluorinated solvent PF-
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An uncoat ed porous expanded pol ytetrafl uoroethyl ene
menbrane commercially avail able under the article

wWONoRE2876013883na from WL. Gore & Associ at es waCTER08/003234

The pol ytetrafl uoroet hyl en€7 nenbrane has a porosity of

53% and was ol eophobically treated wwth a

fl uoromet hacryl ate. This ol eophobically treated ePTEFE

neHi0r Erem hAd eomprngk te Jesudtf in1 915 1wh% pating golwspg i BYPE. The
205 g/m, a porosity of 51 % a nmean pore size of
Osol@tiomwasishakien uhtibthedPFEIS w@s ichewlesely aimdslved, Vidieeesultant coated
entry pressure of 1.19 bar, and an oil rating of 8.

Sufpstratad Jnfoi LB off 6l d BuAvRinh@BELoPARU: 35 xR3AEKE WEP of
ePTFE nmenbrane (available fromW L. Gore & Associ ates

s 08 ER o £ o Bl Y. R el B Rou B iated oleophabic
16 .9/ n2,. a po ' f 71%. anean por i ze of 0.19
ﬁﬁb%‘éﬁeziwasfrﬁ-mxﬁgmﬁaf&ﬁq &g p§%sé€‘}?d’§,1§én fer entry
pressure of 4.38 bar, and an oil_ rating of_ 1. .
Subst r heresidugl aipflont wes boZ dhcmidmeasyred abkhaband Therefore, this
pol yt et raf | uor oet hyl ene nenbrane having a thickness of
166mpie skowdddbdth afhigl? liQuidrentryipressem andiaghair BéwgecayeryRof around
a porosity of 64 % a nmean pore size of 0,32 nmm an

al g, fdfieregfosurd t6id 1IoW suefed@asion tabliglid i kit Y1oW @BSWHTS test.
of 1.40 bar, and an oil rating of 1 was used. The

polyte%h?&&%gﬁg V€ BB IPT A1e4 WeRwrenuf act ured as

defi ne 53, 566, Ich 1s incorporated herein

by reference. The paraneters and properties of

Substrates 1, 2, 3 and 4 are shown in Table 1

bel ow. Tabl e 1The Substrates 1, 2, 3 and 4 were treated

t BXampl&dconposi t es according to the present invention.

Two different coating processes were used for the

t r eat nhe oleCphatiin gulitraieck wancoatedbwith auldust. % PFPE coating solution
i mrer si on/ di ppi ng process

using the continuous coating process A. The total coating laydown was of about 25.8

g/m?.

The coating solution was obtained by placing 10 g of PFPE (Fomblin® Y
LVAC 25/6 from Solvay Solexis company) in 90 g of the perfluorinated solvent PF-
5070 (from 3M company) to result in a 10 wt.% coating solution. The solution was
shaken until the PFPE was completely dissolved. The resultant coated substrate had
an oil-rating of 5, a Gurley number of about 24.4 seconds, a WEP of about 1.01 bar
and a LEP of about 0.21 bar. The initial air flow of coated oleophobic substrate 2 was
2.36 1/h/cm? (measured at a pressure of 12 mbar).

The residual air flow was 1.20 I/h/cm? (measured at 12 mbar). Therefore, this
example showed both a moderate high liquid entry pressure and a high air flow
recovery of 51% after exposure to the low surface tension test liquid of air flow

recovery test.



Figure 8 is a representation of apparatus generally

desi gnated 500 used in coating process A. As shown in
WO2098/1287@), a mi croporous substrate 502 is passRCI/BR20OS/()3234

first roller 504 and then 6%ing an i mersion roller

506 is passed through a bath 508 containing coating

solution 510. The speed of the substrate 502 through

t he batH Bosuted daty are skar inypatdad byloar ound 1 nf nin) so

that the opaque m croporous substrate 502 is

substantially transparent when pulled out of the bath

508 (as an indication for filling of the pores with

thavle aatm@n&?l oftth® Measuféh &V B Etdigh1 606 t5d (Example 6 refers to
substrate is fixed on a tenter frame (not shown) and

t f I

p%%'%?fg*f i“*ﬁb@“w%%%é%fegﬁﬁ?ﬁ@?é%%% B %fe*‘%ﬂbmte 2

n raIur e.va pendi ng on the

ﬁW dﬁ@”@@éﬁﬁ%ﬁf ﬁﬁ$ﬁé9ﬁ for exanple, range
fron1about 25C - 1500C. Regarding the described
Exanples 1 - 15, the oven tenperature was in the range
of about 80 - 100C. Discontinuous Coating Process B -
hand sanpl e process One side of a glass slide (2.5 cm
X 7.5 cm is provided with a doubl e-si ded adhesi ve
tape onto which a sanple of the substrate is fixed.
The supported substrate is then held at about a 60
angl e over a catch pan and saturated with the coating
solution using a pipette. The coating solution al nost
i mredi ately wetted out the pores of the substrate
(i.e. the pores were filled with thecoating sol ution
as evidenced by the normally opaque PTFE nenbrane
becom ng transparent), and excess sol ution dripped off
into the pan. Afterwards, the coated substrate is
dried for 10 minutes at roomtenperature in a fune
hood and an additional 5 mnutes at 1000C in a
ventil ated oven. The foll ow ng Exanpl es were tested
for air perneability (reported in Gurley



seconds), water entry pressure (VWEP), liquid entry
pressure (LEP), resistance to wetting with oil (Q
WE2OB/M2P760 t he initial air flow and the resi dualPCEEP2008/003234

flow after exposure to a tésting |liquid. Conparative
Exanple 1 Substrate 1 was only coated with a 1 w.%

Tefl on(r) AF1600 coating solution using the continuous
coating process A The Teflon(r) AF1600 renders the
substrate ol eophobic. The coating | aydown of Teflon(r)

AF1600 was about—3.7 g/nR The cqating sol ution was
obt ai ned by pldciing 1 g of2 %,ccpclym“:r of
tetrafl uoroet hyll gne (TFE)zgalgx ~|_,
2,2-bis-trifludrgnmethyl - 45| Aigriel | 3, -di oxol
(PDD), Teflon(rf).|AFl 600 @m#|phods |fljuoropol ymer (64
nol e% PDD) suppl&led by Dubont gonpany, in 99 g of the
perfluorinated (sl vepty PF&SQ10 |(fir gm|3M conpany) to
result in a 1 Wz|% spkiitd en S¥f |Tall|op(r) AF1600. The
m xture was stifrgledd oy BoE®P @|fMurs at room
tenperature unti; tiesre f{{r)l AF16Q0 was conpl etely
di ssol ved. The résuL‘Lant coatled dulstirate 1 had an oil
rating of 6 andﬁherefore § s |olleqphohi c. Furthernore,
the coated subsitiate F shg an |ailr |fl ow of about 17
CQurl ey seconds,| 4 V\EPEJ% ity &i{g99ar and a LEP of
about 0.27 bar.| The i g & & caft|f|Fgwijof coat ed
substrate 1 was| 3. 32 h/ eo? |(megsUrgd at a pressure
of 12 nbar). The j i+ fllow gftier the air flow
recovery test sf 0.0 1/ h/ e ((negagquried at a pressure
of 12 nbar). Therle vva%t?_hgﬁe{s« BQ—gir flow recovery
after exposure [td the.&ts ENEIEHIHE |described in
air-flow recovery| test? Fidgifled 9 gnd 10 show two
surface SEM i nelges_at differ@nt] madnilfi cati on of
Exanple 1. Al'l melasured glat &)arie [shown in Table 2
bel ow. 258 |ula]~
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Conparative Exanple 2 The substrate 1 was coated with
a 10 wt. % PFPE coating sol ution using the continuous

WQ2988/128¢60pr ocess A. The coating | aydown of thd(FARZ0NGA3234

of about 38.2 g/n2. The cod ing solution was obtai ned
by placing 10 g of PFPE (Fonmblin(r) Y LVAC 25/6 from
Sol vay Sol exi s conpany) in 90 g of the perfluorinated
sol vent PF- 5070 (from 3M conpany) to result in a 10

W . % CcpRlutd1Dy &1 fabRBhAKinEBiEYs dhses ebvbredBy meahﬁiéﬁmvs. time

until the PFPE was® conpletely dissolved. This coate
IR R RSPy B P PRI, B8 B ot tesfliglid seain he

0..71 bar and, a .ver ow L of. qnly about Q.07 bar.

THESSOR Qercibed FrixRrd af St yad Buraioe aaf  ckomate ® 5847 was
4.20 1/h/cnR (measured at a pressure of 12 nbar). The

r Bsgiddourfacgitensianoo 2F mV/maand ¢ Visgesiecdvie: Y mPasy atgdsC). The graph
about 3.04 1/h/cnR nmeasured at a pressure of 12nbar).
TheFigiuer i, cledrlysshexanthateExanplesd8 and 8iwhiéh baver the coating of PFPE as
after exposure to the | ow surface tension test liquid

OfveR 4s {Heomebﬁ_fdbv@ atifSon et cPTEE sabiR®e 20hhvd dudAdimproved
and very lowliquid entry pressure. Therefore this

gﬁélﬁgh&cw tuvalglgtth%ést x’ % Hanl E)Pﬁﬁ%le% Bast o h@Mftional PFPE

ace’tension Iiquids rif so hydrostatic

pressure is applied. All neasured data are shown in

TE¥"882 bel ow. Exanpl e 3 The substrate 1 was coated

with a_coatjng solution conprisi 3)% 1 w.%Teflon(r) AF .

1600 ahigute 4 isoa grapie sheywing botfethe phEimiley seqoygiyrag also the liquid

process A The total coating | aydown was about 7.5

gémtdy, pressure (LEP) vs. wt.% of PFPE in the coating solution for Examples 6, 7, 8
and 9. The test liquid for measuring the % air flow recovery was again the already
described mixture of water, Polyvinylpyrrolidone and Tegoprene® 5847. The test
liquid for measuring the liquid entry pressure was the already described mixture of
water, 2-Propanol and sodium dodecylsulfate (surface tension: 26.5 mN/m; viscosity:
2.8 mPa.s). The graph in Figure 18 clearly shows that Examples 8 and 9 have a much
improved repellency towards the test mixture than Example 6, but still exhibit a high

LEP greater than 0.2 bar.

Examples 10 and 11 described below were prepared to prove a good liquid
repellency performance using different types of PFPE oils. In these examples,
Krytox® GPL107 (from DuPont Company) and Fomblin® Y LVAC25/6 from
(Solvay Solexis Company) were tested and compared with each other. In both cases

about the same good liquid repellency performance was achieved.
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The coating solution was obtained by placing 1 g of
Tefl on(r) AF1600 and 1 g of PFPE (Fonblin(r) Y LVAC

WOoB0E)287¢9 98 g of the perfluorinated sol vent METEP2008/003234

(from 3M conpany) to resulflin a 1 w.% Teflon(r) AFI
600 / 1 wt.% PFPE coating solution. The m xture was
stirred around 6 hours at roomtenperature until the
Tekdpplerd AF1600 was conpl etely di ssol ved. The
resultant coated Exanple 3 showed an oil-rati ng of 7,

0. 56 bhr* anatat 2 ki SRR Ropheriolufin Tiftrising 1w
o el 470 o a5 A i R RREO L N B0 @5@&‘@& geing the

air flowrecovery after exposure to the test liquid as
d@é%ﬂt@éﬁuﬁwaapgpﬂcéwBecovery test. AUneasured data

are shown in Table 2 below. Exanple 4 The substrate 1

was co#he doatirighscdutiornvas gbtameadt byo placimgpl igséfnBeflon® A% 1600 and
Teflon(r) AF1600 and 5 wt.% PFPE (Fonblin(r) Y LVAC

206 pf PFPBIKIr¥8x@OGPLIOP fiHnt PrlPo lﬁr@%Qﬁsthé\ pefifi®rinated solvent
total coating |aydown was about 2 n2. The coating

Yol § triaSn Rba PQE?; YeRiIEHI ) ‘&wwﬁ 78! reiob)/ 1/6Fwt<V PFP
1gggb2ngﬁ§ﬁg M 5@ n ﬁ;}, rg ¥ LVAC 25/'6 2 7 PEPE
rfl i nat ed solv PE- 50 [ o
AR Lgny s A i f‘n%afswg B Ebps B -
% PFPE coat| ngsol ution, The m xture was stirred
aﬂ@&?@oe%@ a‘YaSr@é‘?ﬁl?téWﬁjé?sﬁ Péfe until the Teflon(r)
AFl 600 was conpl etely dissolved. The resultant coated
substrate 1 had an oil-rating of 6, a Gurley nunber of
about 12.5 seconds, a WEP of about 0.79 bar and a LEP
oExahplet1 10. 19 bar. The initial air flow of coated
substrate 1 was about 3.87 1/h/cnR (neasured at a

pressufrfe Qubdrate 1 was coated with a coating solution comprising 1 wt.%

Teflon® AF1600 and 10 wt.% PFPE-oil (Fomblin® Y LVAC 25/6 from Solvay
Solexis company) using the discontinuous coating process B.

The coating solution was obtained by placing 1 g of Teflon® AF1600 and 10
g of PFPE (Fomblin® Y LVAC 25/6 from Solvay Solexis company) in 89 g of the
perfluorinated solvent PF-5070 (from 3M company) to result in a 1 wt.% Teflon®
AF1600 / 10 wt.% PFPE coating solution. The mixture was stirred for around 6 hours

at room temperature until the Teflon® AF 1600 was completely dissolved.

Figure 19 is a graph showing the % of area covered by the test liquid vs. time
using liquid repellency test for Examples 10 and 11. As test liquid again the already
described mixture of water, Polyvinylpyrrolidone and Tegoprene® 5847 was used

(surface tension of 23 mN/m and a viscosity of 13.7 mPa.s at 25°C). The graph shows
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nbar). This sanple showed a residual air flow of about
2.79 1/ h/cn2 (neasured at 12nbar) after air flow

WO 9012876 t est. This corresponded to an air fIRSA/EP2008/003234

recovery of 72% Therefore’2his sanple showed both a
high Iiquid entry pressure which is inportant for
practical venting applications and a good |iquid
r dae bofNéypep esfl PFPBNGis \whd AbsutChimhd @MBLm@ in Ghipebvasg the liquid
denonstrated by the high air flow recovery after
[ r Al'l measured data

g‘?&gg"z‘%ggﬁ&‘?%ﬂr%’ﬁ gpg{eﬂgf%%&{%?g%%sé 5 The substrate 1
was coated with a coating solution conprising 1 wt.%
Teflon(r) AF1600 and 10 w. % PFPE usi ng the continuous
coating process A The total coating |aydown was abqu
42.1 gFramplewel L gadi 19 a6 gkaBplenay bﬂéi ‘.-fneaefl'-afsyexp&n?‘ﬂl ePTFE
placing Ig of Teflon(r) AF1600 and 10g of PFPE
(memibkane ((Sybstrate/AC 256 &) this c&@qnoiinprbreenpent fih aorflowrespvery was
sol vent PF-5070 (from 3M conpany) to result in a1
WichlévEe bl @ofmbniti-d 6§0id/ PFPE oWl withARAGn®o&F.i ng sol uti on.
The m xture was stirred around 6 hours at room
tenperature until the Teflon(r) AF1600 was conpletely
di ssol ved. The resul tant coated substrate had an
opl-rati.gg of 5, a @irley nunber of about 11 seconds,
aE@gfl—aabout 0.73 bar and a LEP of about 0.12 bar.
The injtial ajr flow of coated sub at e .76, .
1/t crbsatih e OBty PRt ad Bt Yo Fongn® il godting solution
sanpl e showed a residual air flow of about 3.58
19¢ing the condrinys ceating progasedsure of 12nbar) after air
flow recovery test. This corresponded to an air flow

The coating solution was obtained by placing 1 g Teflon® AF1600 in 99 g of

the perfluorinated solvent PF-5070 (from 3M company) to result in a 1 wt.% solution
of Teflon® AF1600. The mixture was stirred for around 6 hours at room temperature
until the Teflon® AF1600 was completely dissolved.

The resultant coated substrate 3 had an oil rating of 5. Furthermore, the coated
substrate 12 showed an air flow of about 15.6 Gurley seconds, a WEP of about 3.7 bar
and a LEP of about 0.69 bar. The initial air flow of coated substrate 3 was 4.85
I/h/cm? (measured at a pressure of 12 mbar).

The residual air flow was 0.0 1/h/cm? (measured at a pressure of 12 mbar).
There was therefore no air flow recovery after exposure to the test liquid as described
in air flow recovery test.

All measured data are shown in Table 5 below.



10

15

20

recovery of 75.2 % Therefore, this sanple showed both
a higher liquid entry pressure and also an air flow

WQ 208128760 af t er exposure to air flow recovery REZER200§/003234

nmeasured data are shown in73able 2. Figure 11 and 12
show two surface SEM i mages of Exanple 5 coated with
the addition of 10 wt.% PFPE to 1 w. % Teflon(r) AF

1§%gellgti on. The surface of Exanple 5 shows both a

significantly inproved |iquid repellency perfornmance

o 5 S, 4 S VLS, S i 1
S ARRoleER TRy Breh FEiER 3 vhG: 2¥6 fom Sovay

(made up by the space between two fibrils) which are
( Belexis gempamy) wusing|thg coninuads eRating PEACEs M t h t he

coati ng conponents. Clusters of filled/covered pores

ar e al $he voasingl selutiehgwaseolit8ined by plagmighke g ofdgioh®edlF1600 and 10
vi ew of Exanple 5. Wthout wi shing to be bound by

t 8P PFPE $Fohﬁblﬁ1@0¥9bVAU1 at/6! fa6ia ESovdydSi18gs RbeiFRiN)Sina®%eg of the
a reason for the significant inproved |iquid

[ﬁé&ﬂkb&ﬁ&%&’% E’cﬁb&ﬁ[ﬁﬂ@@ﬁo éé&ﬂt " cRiHal) RPERURNE Y1 W% Teflon®

act that althoug everal pores’were closed or

c esp pvel the air fJlow of the coated

BEREET | 18 FRAFRERE Fattna Siuflel o Ihe iRl R TRR g 6 howrs at
air flow perfornmance, Tahle 2: Summary of the

oS EIRERCwe St} e T n& 2K 1900 wascoraplgicly desolvedyas

used for preparation of all sanples).Table 2Figure 14

i s a glbpressltaniicagied Mebstiatsf3 badean @btating @f By Fughermore, the coated
liquid vs. tinme using the liquid repellency test for
BExsphte S showdd ad agritbvbof #isout €816 Ghirlpyisecdride, aWRPadlabout 2.60 bar

descri bed m xture of water, Polyvinylpyrrolidone and
TROPRITANE OF JabeB4@.39a5ar UTRE iniflal air flow of coated substrate 1 was 3.05
I/h/cm? (measured at a pressure of 12 mbar).
The residual air flow was 0.25 I/h/cm? (measured at a pressure of 12 mbar).
This means an air flow recovery of 8 % after exposure to the test liquid as described

in air flow recovery test.

All measured data are shown in Table 5 below.

Table 5: Summary of the measurements on the Examples 12 and 13 (substrate 3 was

used for preparation of all samples).



surface tension of 23 nVmand a viscosity of 13.7
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an inmprovenent in liquid repellency performance can be
al so achi eved by applying one of the two conponents

W@ 2008/1287¢hd t he second conponent in a second CYa/ERR§08/003234

step. Further a fluorometh@trylate was used as the

ol eophobi ¢ and hydrophobic first conponent. The

Exanples start with the already ol eophobic treated

Subst rEigare22(( Exiapmkes a6) SEMhiziage grfalthmiply 12owith dximpbe 3.  As
of a PFPE oil is added (Exanples 7 - 9). Conparative

ofitetEutOfof BXARIHIEC 5SHRRE ealier exiASles, THta@tble 13 also shows
vvithou? any addition of PFPE. The substrate Z&ﬁ)ad an

- . ;
et e ypPopin - PHEREE o Ln P8 b o gomponents
0.33 bar. The initial air flow of ol eophobic substrate

2 was 2.20 1/h/cnR (neasured at a pressure of 12
nbar). The residual air flowwas 0.0 1/h/cnR _ (measured

at 12 Fsmple 15he ther fotlewingis aduriber examplershpwing beth gughyair flow

after exposure to air flow recovery test. Al neasured
deteveay efteHand challEapé andl alselachigh Bxeidpney pradsere (LEP). Example
ol eophobi ¢ substrate 2 was coated with a 1 wt.% PFPE

CRALsiaB8e S8 fot EGfpatioR Pulghessont i nUous coating process
A. The total coa{)i ng laydown was about 6.4 g/ nR2. The

coating solution was obtained by placing 1 g of PFPE
(Fomblin(r) Y LVAC 25/6 from Sol vay Sol exi s conpany)
ip 99 f the perfluorinated solvent PF- 5070 (from

y) toresult in a1l w.%coating solution of
PFPE. The sol ution was shaken until the P

S FPE was ) )
conpl ePehsiragiswas geated WHE & batla Apkon® AFd40Q gpafinessolution using
had an oil-rating of 8, a G@urley nunber of about 26
sthe coutsyuoas VERingfpradessiA. 1. 02 bar and a LEP of about
0.32 bar. The initial air flow of coated ol eophobic

The coating solution was obtained by placing 1 g Teflon® AF1600 in 99 g of
the perfluorinated solvent PF-5070 (from 3M company) to result in a 1 wt.% solution
of Teflon® AF1600. The mixture was stirred for around 6 hours at room temperature
until the Teflon® AF1600 was completely dissolved.

The resultant coated substrate 4 showed an oil rating of 6. Furthermore, the
coated substrate 4 exhibited an air flow of about 13.5 Gurley seconds, a WEP of about
1.36 bar and a LEP of about 0.35 bar. The initial air flow of coated substrate 4 was
3.64 I/h/cm? (measured at a pressure of 12 mbar).

The residual air flow was 0.57 I/h/cm? (measured at a pressure of 12 mbar).
This means an air flow recovery of 15.7 % after exposure to the test liquid as
described in air flow recovery test.

Figures 21 and 22 show SEM surface images of Example 14 which is only

Teflon® AF coated.
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substrate 2 was 2.15 1/h/cnR2 (nmeasured at a pressure
of 12 nbar). The residual air flow after was 0.0

WaL2448/22826Q neasured at a pressure of 12 nbar). PCIT/EP2008/003234

Therefore, there was no aif6fl ow recovery after
exposure to air flow recovery test. Al neasured data
are shown in Table 4 below. Exanple 8 The ol eophobic
subst r All me2swad dataatreshomt in Tabke MbelotwPFPE coat i ng
solution using the continuous coating process A The
total coating | aydown was of about 14.5 g/ nR2. The
coating solution was obtained by placing 5 g of PFPE

(]f%hé p§r) Y LVAC 25/6 from Sol vay Sol exi s conpany)
i f the perfluorinated solvent PF5070 (from 3M
conpan

o result in,a wt . %.coat sol ution pof o
PFPE. e?%f%‘iﬁl Dfes POk ‘é’ﬁ%ﬁe“r?a ¢ eplufifla cBmpgisyigs” Wt % Teflon®
corTPI etely dissolved. The resultant coated substrate
hAH1 609 asdi4 wats FRPBpsing the contneaps soang Presesafout  25. 4
seconds, a WEP of about 1.09 bar and a LEP of about
0. 28 bihe cobtiag ispiutionlwasiobtainedbyoplaciogtl eglobT efbpi® BiFd 600 and 4 g
substrate 2 was 2.13 1/h/cn2 (neasured at a pressure
obf BRPERSblin® ey MEsAQURI/6 Rl 95 lgovf thapetfl@itinhtdd soi@ent PF-5070
(nmeasured at 12 nbar). Therefore, this exanple showed

b(gltol?n KIVL 'c&?péﬂl)g Y Qe &Il fYa RIESHUFE10ARIAZN6G0 7 4T W% PFPE coating
r of " a

covery und 48% after exposure to the | ow

¢ . (i qui e | .
S PSR e oA e b RS SR il e
9 The ol eophobi ¢ subst a&igoﬁ S coat epl wWth a 10.vvt.
Wgﬁﬂﬁ@égég(?%ﬁa%fﬂ"ﬂl’lie TRY% he conti nuous coating

process A. The total coating | aydown was of about 25.8
g/ m2. The resultant coated substrate 4 had an oil-rating of 6, a Gurley number of

about 13.1 seconds, a WEP of about 1.21 bar and a LEP of about 0.25 bar. The initial
air flow of coated substrate 1 was 4.95 /h/cm? (measured at a pressure of 12 mbar).

This sample showed a residual air flow of about 3.89 I/h/cm? (measured at
12mbar). This corresponded to an air flow recovery of 78.5%.

Therefore this sample showed both a superior air flow recovery with a
challenging liquid as demonstrated by the hjgh air flow recovery after exposure to air
flow recovery test and also a higher liquid entry pressure which is important for
practical venting applications.

Figures 23 and 24 show SEM images of Example 15 with the combination of
Teflon® AF and PFPE oil. Example 15 exhibits bridging elements between the nodal

areas consisting of the coating components at least partially filling or covering pores.

All measured data are shown in Table 6 below.



The coating solution was obtained by placing 10 g of
PFPE (Fonmblin(r) Y LVAC 25/6 from Sol vay Sol exi s

WQE2NHaW90 in 90 g of the perfluorinated sol verRCTAER2008/003234
5070 (from 3M conpany) to fésult in a 10 wt. % coating
solution. The solution was shaken until the PFPE was
conpl etely dissolved. The resultant coated substrate
Heabl@6: Sumniay iofigheofesurandats b therndngriesni4 amblif (Rbstdate 4 was
seconds, a WEP of about 1.01 bar and a LEP of about
q,sg(;f(g}egrepa]?ﬁg,nid}iaqlisghl{,@ésy fl ow of coated ol eophobic

6

substrate 2 was 2.3 /hlcn2 (nmeasured at a pressure
of 12 nbar). The residual air flow was 1.20 1/h/cnR
(nmeasured at 12 nbar). Therefore, this exanple showed
both a noderate high liquid entry pressure and a high
air flowrecovery of 51% after exposure to the |ow
surface tension test liquid of air flow recovery
test. All neasured data are shown in Table 4 bel ow
Tabl e 4: Summary of the neasurenents of the Exanples 6
to 9 (Exanple 6 refers to Substrate 2 which was

al ready ol eophobic treated, Exanples 7 - 9 refer to
Substrate 2 which was additionally coated wth a PFPE
oil). Table 4Figure 17 is a graph showi ng the % of area
covered by the test liquid vs. tinme using liquid
repell ency test for Exanples 6, 7, 8 and 9. As test
liquid again the already described m xture of water,
Pol yvi nyl pyrrol i done and Tegoprene (r) 5847 was used
(surface tension of 23 mM\Vm and a viscosity of 13.7
nPa.s at 250C). The graph in Figure 17 clearly shows
that Exanples 8 and 9 which have the coating of PFPE
as well as the ol eophobic coating on the ePTFE
substrate 2 have nuch inproved repellency towards the
test mxture than Exanple 6 which has no additiona
PFPE coating. Figure 18 is a graph showi ng both the %
air flow recovery-and also the liquid



entry pressure (LEP) vs. wt.% of PFPE in the coating
solution for Exanples 6, 7, 8 and 9. The test liquid

WG Wo8/hasaduring the %air flow recovery was agdiGI/ER808/003234
al ready described mxture & water,
Pol yvi nyl pyrrol i done and Tegoprene(r) 5847. The test

l'iquid for| neasuring the [l quild entry pressure was the
al ready dgsqgri bed & rle jof water, 2-Propanol and
sodi um dodedy! sul f & (\u{rfn.ace tension: 26.5 iV m
viscosity:| 3.8 nPajps)g THryraph in Figure 18 clearly
shows t hat| Bxanpl e & and |9 have a nuch i nproved
repellency*atovvards “the tlegt mi|xture than Exanple 6,
but still |ghirbit—aightEPgreater than 0.2 bar.
Exanpl es ICE d. 11®@lescri bed bhel ow were prepared to
prove a go@?ﬁq@,d\r’aspe Ig\ncy per f or mance usi ng

di fferent |t @ cﬁ' F%DE wi|Ps. |In these exanpl es,
Krytox(r) L@n(%)‘f’@&bm BBont Conpany) and Fomblin(r)
Y LVAC25/6§K>0 (Sa vay |Sal exils Conpany) were tested
and conpar wi-th—each—gther— I n both cases about the
same good [[%lqui d rggel | ¢ndy performance was

achi eved. Bxgnplz 1§ﬁe substnate 1 was coated with a
coating sdl uti @ & i & 1 |wt. % Teflon(r) AF1600
and 10 wt.|%|PFRESd  Ki|§t|o% (1) GPL107 from DuPont )

(@)
)

usi ng the (dijsconti gyous ating process B. The coating
sol ution obtained by placing 1 g of Teflon(r) AF
1600 and 1Og of REPE_(Krytjox(n) GPLI 07 from DuPont)
in 89g of [the pe |w(ﬁ‘l natied gol vent PF-5070 (from 3M
company) t|o resulg aﬁ/a W. % Teflon(r) AFl 600 / 10
Wt . % PFPE |cdat i ng $b ilofje The m xture was stirred
around 6 hours at“r‘bgmtenjrperature until the Teflon(r)
AF 1600 wds coaneteI y di §sol ved. Exanple 11

9B R
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The substrate 1 was coated with a coating solution
conprising 1 wt.% Teflon(r) AF 1600 and 10 wt. %

WOROp§128740 ( Fonbl i n(r) Y LVAC 25/ 6 from Sol vay PSaVEBDES/003234

conpany) using the di scont7huous coating process B.

The coating solution was obtained by placing 1 g of

Tefl on(r) AF 1600 and 10 g of PFPE (Fonblin(r) Y LVAC

2b/the followitp huabersd|ciauses prefagmad enbodinghtgarefdesdrebed pertaining to
perfluorinated sol vent PF-5070 (from 3M conpany) to

rt88 ilvientioh i all oftthdabefel desdribedAbget® / 10 wt . % PFPE
coating solution. The m xture was stirred for around 6

hours at roomtenperature until the Teflon(r) AF 1600
was conpl etely dissolved. Figure 19 is a graph show ng

tf;e %ﬁf area covered bi¥ the test liquid vs. tine

usi ng igaﬁPam}egEl&ﬂog}P@ﬁ ¢ &¥PPTYPE Exanpl es 10 and 11.

As test liquid again the al ready described m xture of .

wat er , (@Pol 3/ D9ey$ PORIRATICHSTHE MR diaYiag gh pade) desigimg gepdurality of
used (surface tension of 23 nV mand a viscosity of

13. 7 nPa. poats &DdingTthereghrapth atdowsh Abdeadh ondoutgpagfast;

PFPE oils are about sane effective in inproving the

|'i qui dbl epeddating Yorginzai taascepdfion bEsaid epRr adface;
substrates. Exanples 12 and 13 are exanples with the

bi axi k) e xQRNUAHnE BIRprRER! RAS a(BHaYcbond) confilchient,

this case an i nprovenent in air OW recovery was

achi ev, by. Lnin i Qui. PE 100 - W ( .
A Bl SRR bt dnd RSt B PGB fidorinated
wt. % Tef | onétrs). AF1600 coating solution using the

cont i nuoudPeEHek; process A The coating solution was

obt ai ned by placing 1 g Teflon(r) AF 1600 in 99 g of )
the pelel | peroad comppaant FMBTSIE @f pesinanpelyatyahyBFPE), said
toresult inal w.%solution of Teflon(r) AF1600.

The m xt urRFREacomsprisingehd-groups slevteddrédra uhes fodlowimpm
tenperature

“(O)n - (CR1R2)m - CR3R4Rs

wherein:
R;=H,F, ClL Brorl;
R,=H,F, Cl, Brorl;
R3;=H,F, Cl, Brorl;
R4=H,F, Cl Brorl;
Rs=H, F, Cl, Br, ], alkyl or aryl;
n=0or1l;and

m=0-10.
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until the Teflon(r) AF1600 was conpl etely dissol ved.
The resul tant coated substrate 3 had an oil rating of

WOR0081287Wer nor e, the coated substrate 12 showRETaRP28¢8/003234

flow of about 15.6 Gurley &econds, a WEP of about 3.7

bar and a LEP of about 0.69 bar. The initial air flow

of coated substrate 3 was 4.85 1/h/cn2 (neasured at a

. es s uk gasperiri@ableaompositecommiigngl air fl ow was 0.0

1/ h/cn2 (neasured at a pressure of 12 nbar). There was

t her ef@y e nPp@rolis pbRerRCPruetuYe BAVIRE a@XROGE @efiing Blurality of
test liquid as described in air flow recovery test.

Al : | Rlace:

15 The. subaira 85 gk PERSRol SR 3 Bl SURT Rioe
I Si 1 wt.. % Tefl FI 600 d.10 wt . % PFPE

o1 (KB gD e s obsf Y aBpf e Bl ytecs

compan 3 usi ng the continuous,  coating process A The

coat i né sol 89 enstipg somprising atlepst adirsicandgeqond qomponent;
Teflon(r) AF 1600 and 10 g of PFPE (Fonblin(r) Y LVAC

25/ 6 f(dpm SwidsafirsGolcemipenent meampyising 89eaphobict hemd  hydrophobic
perfluorinated sol vent PF-5070 (from 3M conpany) to

result in aldoridatpmsbhigngsd AF1600 / 10 wt. % PFPE

coating solution. The m xture was stirred around 6

hours @} ragm ts@dﬂ?iﬁr‘i?&ﬁﬁcﬁleﬁﬂ%lhpﬁﬂlﬁ% @El&ﬁ(é&pg%&ﬁggd block-

was conpletely dissolved. The resultant coate

substrate 3 hgsg?%cgﬁéﬁéggia%gbékb&%ﬁher nore, the

coated substra an-air ow of about 40.6

Gurl ey seconds, a WEP of about 2.60 bar and a LEP of

about 0.35 bar. The initial air flow of coated

substrate 1 was 3.05 1/ h/cn2 (nmeasured at a pressure

of 12 Avizas-permesble eamposite agrerdingolp amysofdclpsses /lhpr gpwherein the
(nmeasured at a pressure of 12 nbar).

gas-permeable composite has a gas flow recovery greater than about 5%, 10%, 20%,

30%, 40%, 50%, 60%, 70%, 80% or 90% after contact with a liquid or oil.

4. A gas-permeable composite according to any of clauses 1 or 2, wherein the
gas-permeable composite has a gas flow recovery greater than about 5%, 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80% or 90% after contact with a liquid at about 25 °C
having both a viscosity higher than about 13 mPa.s (at a shear rate of about 50 sec™)

and a surface tension lower than about 23 mN/m.

5. A gas-permeable composite according to any of clauses 1 or 2, wherein the
gas-permeable composite has a gas flow recovery greater than about 5%, 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80% or 90% after contact with a liquid at about 25 °C

having both a viscosity of about 14 mPa.s and a surface tension of about 23 mN/m.
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This means an air flow recovery of 8 % after exposure
to the test liquid as described in air flow recovery

WQ 208%/128M0neasured data are shown in Table 5 bdl(@#EP2008/003234
Table 5: Summary of the nedkurenents on the Exanples
12 and 13 (substrate 3 was used for preparation of all
sanpl es) . Tabl e 5Fi gure 20 conpares an SEM i nage of
Hanpl A 285-PRIRER &wp%mwwsa@uw foeamyyohelantesd eug. pherein the
Exanple 5 in the earlier exanples, Exanple 13 also
staswpsrhérbie compapitiefhias argasaﬂmwrﬁtcoméry Eocater thareabout|586, W%, 20%,
covered by the coating conponents. Exanple 15 in the
304, 04099950%, 809U ITONE 800K A0, sREGWEIMAPRHith & vidcglis 8ilrat about
flow recovery after liquid challenge and al so a high

|25ﬁél lgavﬁ%f bdth GrREK; ﬂ-ﬁ@g Exrﬁﬁ% ?%J'%' shéir qgtgetﬁ” ﬁssec ) and a

for COfT'p ISOI’] pur poses strate

Tef | AF 1600 t
6“?%?‘? t(‘fﬂs‘%l ﬁabcﬁﬁ%9§’ rHl(jgl(J;)CO&tl ng p?ggelsggA The

coating solution was obtained by placing 1 g Teflon(r)
AF 1600 in 99 g of the perfluorinated solvent PF-5070
(from 3M conpany) to result ina 1l wt.%solution of

Tef | onA rgas-AEMGG0le Foropoditet agcerdimestosany o dabss lapp@dnwherein the
hours at roomtenperature until the Teflon(r) AF 1600

vies-peangibil ediipabits 30k vaths Tove rdcoset todditeraat gbbut 5%, 10%, 20%,
substrate 4 showed an oil rating of 6. Furthernore,

tﬁf% Ca%, eS0% Y BHY, 0%, 480%( tE)'r b)o%? Qﬁ@r”c@litéct f\bﬁ*{"aoﬁthﬁ@ QHltngosed of

5 Qurley seconds of about bar an

of t.. 06,3 e i |t| rf of co
sa&eﬁf?i;tvg*’ﬁ Sl n%gsralpieg yERALSE, 100000 a5
Ii)gét L-%[h@.rxélgt: Sg%t%glpgb; gt\rN )‘5\/\%? 05f7thle/ Ellhggge surfactant

Tegoprene® 5847, and about 94 wt.% deionised water.

8. A gas-permeable composite according to any of clauses 3 to 7, wherein the
gas-permeable composite is in contact with the liquid or oil for a set period of time of

about 5 seconds, 10 seconds, 30 seconds or 60 seconds.

9. A gas-permeable composite according to any of clauses 3 to 8, wherein the
gas-permeable composite is contacted with the liquid or oil by inverting the liquid or
oil onto a surface of the gas-permeable composite or by immersing the gas-permeable

composite into the liquid or oil.

10. A gas-permeable composite according to any of clauses 3 to 9, wherein the gas
flow recovery is measured at a pressure of about 12 mbar after a pre-determined

period of about 1 minute, 5 minutes or 10 minutes after contact with the liquid or oil.
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This means an air flow recovery of 15.7 %after
exposure to the test liquid as described in air flow

WO WeH12876p t est. Figures 2 1 and 22 show SEM sRGTAER2008/003234

i mges of Exanple 14 which32s only Teflon(r) AF
coat ed. AUneasured data are shown in Table 6 bel ow
Exanpl e 15 Substrate 4 was coated with a coating
solution conmprising 1 w.% Teflon(r) AF1600 and 4 wt. %
PFPE usi ng the continuous coating process A The
cdat i n§ gasipatreablevasmpbdi®i aredrding o aoy peeceédiggaflause, wherein the
Tefl on(r) AF 1600 and 4 g of PFPE (Fonmblin(r) Y LVAC
Z%L_A&Q%nhéhb%c&n&fsnk hgs Re6il ki oTat&ebr sdnvaut PF2,30405, 6, 7 or 8.
(tfrom 3M conpany) to result ina 1 w. % Tef | on r)
AF1600 / 4 wt. % PFPE coating solution. The m xture was
stirred around 6 hours at roon1tenperature untiI t he
T flon AF1600. was conpl etel y di ssol ved.

o TS TR GRPPR aczeo Sh Ay Pfﬁcsiiw.%gdwsefawhsrem the
GUrIey nunber of about 13.1 seconds, VEP
1copting iy depasitesl InEPragge ghakrut §:055- AP0 g?frne Q. hrt&09| g/m r0.5 - 3500
flow of coated substrate 1 was 4.95 1/h/cn2 (neasured
ag/m3, hr-3868 @ire’,6f— 200 ginal; 10 -Ti/ Al e 19A@ied la— 50 g/m’ or 20 —
residual air flow of about 3.89 1/h/cnR (nmeasured at
Lﬁﬂ%ﬁp). This corresponded to an air flow recovery of
7 Therefore this sanple showed both a superior
air flowrecovery with a challenging liquid as
demonstrated by the high air flow recovery after
exposure to air flow recovery test and al so a hi gher
| i3qui dA egasppripeables corapasife cecordingripany anftclduses priadtli edkrein the
venting applications. Figures 23 and 24 show SEM
i svates isadepbitadiih @ rafiganft 1 1éaseatoan®dil ngin? ong/i’, 10 g/m?, 20 g/m?, 30

g/m?, 40 g/m?, 80 g/m?, 100 g/m?, 500 g/m* or 1,000 g/m>.

14. A gas-permeable composite according to any preceding clause, wherein the
ratio of total coating weight relative to the weight of the porous polymeric structure is

at least about 3%, 5%, 10% or 20%.

15. A gas-permeable composite according to any preceding clause, wherein the
coating forms a plurality of discrete impermeable closed and/or occluded surface

regions on the outer surface of the porous polymeric structure.

16. A gas-permeable composite according to any preceding clause, wherein the
coating blocks/covers/occludes about 0.01 — 70%, 0.1 —30%, 1 —30%, 1 —10% or 1 -

5% of pores on the outer surface of the porous polymeric structure.
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Teflon(r) AF and PFPE oil. Exanple 15 exhibits
bri dgi ng el enents between the nodal areas consisting

WQ3008/H87@oat i ng conponents at |east partial |y FGI/ER2A¢$/003234

or covering pores. Al nea8ured data are shown in
Tabl e 6 bel ow. Table 6: Sunmary of the nmeasurenents on
t he Exanples 14 and 15 (substrate 4 was used for
pi7e parAtgas-pemicabld caapgsite spcifdinggo an@af relauses 1 db [16wimhgrein the
nunber ed cl auses preferred enbodi nents are descri bed
RR&LiAS Blotls/téverdiecdlndes i i1t hbowl 0.1%f 104)€59%000%, 20% or 30% of
descri bed aspects: 1. A gas- perneable conposite

drith@9itef HrfRoRITRSoriN YTRhEAC Shidigkur e having a
tructure Ining a plurality of pores extending
therethrough and with at | east one outer surface; (b)
a coating covering at |east a portion of said out er
surface; (c) said coating conprising at |eas firs

a A ROaTR ﬁ%‘ﬁ?oﬁgdﬁccg@l‘% q ARY PESS E use, wherein the
conpri si ng oIeophoblc and hydr ophobi ¢ fluorinated
ramirenosiaé is lamihated)to omicombined vdthcosyppoghayeconpri si ng a
per fl uoropol yet her (PFPE), said PFPE conpri sing
end-groups selected fromthe following: -(On - (CRLR2
- CRBR4AR5 wherein: RL = H Fd, Br or I; R = H F,

9 !3rA %ras bem%%bﬁe éﬂmﬂ:osngacco@&mg fto 'clauEi,AlS: WhéteinGhe s@port layer

or aryl

comprises a woven structure or a non-woven structure.

20. A gas-permeable composite according to any of clauses 18 or 19, wherein the

gas-permeable composite is laminated to both sides of the support layer.

21. A gas-permeable composite according to any preceding clause, wherein the
gas-permeable composite has a thickness of about 0.1 pm — 5000 pm, 0.1 pm — 2000

um, 1 pm — 800 um, 10 pm — 700 um, 10 pm — 100 pm or 10 pm — 50 pm.

22. A gas-permeable composite according to any preceding clause, wherein the

first component prior to forming the coating exists as a solid at 20°C and 1 bar.

23. A gas-permeable composite according to any preceding clause, wherein the
first component has a mean molecular weight ranging from about 500 - 2,000,000

a.m.u. or about 1,000 — 1,000,000 a.m.u..
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n=0wor 1, and m= 0 - 10.2. A gas-perneable
conposite conprising: (a) a porous polyneric structure

W%/ 7@ structure defining a plurality of pdi(dsEP2008/003234

ext endi ng therethrough and8with at | east one outer

surface; (b) a coating covering at |east a portion of

said outer surface; (c) said coating conprising at

|@ast A dabpsimeubit senpositecanpdirento afyd presadidg fdlause, wherein the
conmponent conpri si ng ol eophobi ¢ and hydrophobi c

fAAOhRRbREh "B BpiR: atledphbbRakAd SIpepsthobTHRIERAted or per-

conprising a block copol yner, said bl'ockcopol yner

r i Sian P e. 3. A gas-perneable
?@%%%%%9ggég%%fggﬁgﬂgggﬁﬁy of clauses 1 or 2, wherein
t he gas- perneabl e conposite has a gas flow recovery
greater than about 5% 10% 20% 30% 40% 50% 60%
70% 80% or 90% after contact with a liquid or oil. 4. |
R5yas-hegaswatineablo apopediie accewsing toyar Pregdisg @auseswierein the
1 or 2, wherein the gas-perneabl e conposite has a gas
ffiretvcomponeat \cogipeeen flaaimandbot pef4ludffsted @3ter 30%ligomeric or
40% 50% 60% 70% 80% or 90% after contact with a
| dipthéi@formbout 25 0C having both a viscosity higher
than about 13 nPa.s (at a shear rate of about 50 sec
1) and a surface tension |ower than about 23 niNm 5.
A gas- perneabl e conposite according to any of clauses

r 2, wherein,.the gas:perneable c 0sd t e has S .
ow 1A BB GPleiCeba A SEUTE (RO Rod "ein 4 Hoorinated or
40% 50% 60% 70%_  80% or 90% after contact wi tP a )
| pegrflugriaeted sster ipplipomesigi oTgPelymerig forma ds selegteds fropy ofiporinated
14 nPa.s and a surface tension of about 23 MVm&6. A
gasylptes, fbmiineted omplaesiylates oror-polymetrsghengf. of cl auses 1
or 2, wherein the
27. A gas-permeable composite according to any preceding clause, wherein the

first component comprises a co- or ter-polymer of tetrafluoroethylene.

28. A gas-permeable composite according to any preceding clause, wherein the
first component comprises an amorphous fluoropolymer and/or an amorphous

perfluoropolymer.

29. A gas-permeable composite according to any preceding clause, wherein the

first component comprises any one of or combination of the following:
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15

gas- perneabl e conposite has a gas flow recovery
greater than about 5% 10% 20% 30% 40% 50% 60%

WO998/12808 or 90% after contact with a vi scous RGTVERR008/003234

about 25C having both a vi8osity of about 60 nPa.s
(at a shear rate of 50 sec 1) and a surface tension of
about 29.5 nm 7. A gas-perneable conposite
accordi ng to any—of(GH + (GF—2— gy et he
gas- per neabl e conposite has a pas roVIrecovery
greater than about 5% 10% 20P 30% 140% 50% 60%
70% 80%or 90% after contact gMth a Q qui d conposed
of about 3 wt. % Pol yvi nyl pyrrol NJong” (nean nol ecul ar
wei ght of 1300000 as determ ned by LS (Light
Scattering)), about 3 wt. % of tpzx;'licone sur fact ant
Tegoprene(r) 5847, and about gﬁ mﬁ.oogpionised wat er .
8. A gas-perneabl e conposite dctording 8o any of
clauses 3 to 7, wherein the gas-perneable conposite is
in contact with the liquid or oil for a set period of
time of about 5 seconds, 10 seconds, 30 seconds or 60
secondgy =9.0/IW0ga99pler neabl e conposite according to any
of clauses 3 to 8, wherein the gas-perneabl e conposite
Is contacted with the liquid or oil by inverting the
l[iquid or oil onto a surface of the gas-perneable
conposite or by imersing the gas-perneabl e conposite
into the liquid or oil. 10. A gas-perneable conposite
according to any of clauses 3 to 9, wherg®pthe gas
flow recovery is neasured at a pressure pf aBout 12
nbar after a pre-determ ned period of aljout 1 mnute,
5 mnutes or 10 'Eyteé%ffter tact wi{h the liquid
or oil.11. A gasﬂ; rare xCoNpdsite a ding to any
precedi ng cl ause, wherein the gas-pernedbl e conposite
has an oil rating of greater than about 11, 2, 3, 4, 5,
6, 7 or 8. 12. A gas-perneabl © onpoinéiaccording to
any preceding clause, wherein th

2

x/y=0/100 to 99/1

30. A gas-permeable composite according to any preceding clause, wherein the
first component comprises any one of or combination of the following: Teflon® AF;

Hyflon® AD; and Cytop®.

31. A gas-permeable composite according to any preceding clause, wherein the
first component comprises amorphous tetrafluoroethylene/perfluoro alkyl vinyl ether)

co- or ter-polymers.
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coating is deposited in a range of about 0.05 - 1,000
g/nm2, 0.1 - 800 g/n2, 0.5 - 500 g/n2, 1 - 300 g/n2, 5

WO.200928360n2, 10 - 100 g/n2, 0.1 - 100 g/ n2, 1 PCTHCP2YSHR3234

or 20 - 50 g/nR2. 13. A gas8perneabl e conposite
according to any of clauses 1 to 11, wherein the
coating is deposited in a range of at |east about 0.1

B2, A oé-permehble@oiihosiZda@briing Bng/presediig olduse, wigilein the
g/ine. 160 g/n2, 500 g/n® or 1,000 g/inR. 14. A

GREGHHRI L GRPRRELE 4 Redtf# PFPENY to any preceding
cl ause, erein the ratio of total coating wei ght
relative to the weight of the porous polyneric
structure is at |east about 3% 5% 10%or 20% 15. A
as- perneabl e c osite according to an ecedin .
Jause %ﬁ@ﬁ@p??%ﬁ@%%ien@%? toyany Q?%?‘ﬁ’?% cguse, wherein the
di screte inperneabl e cl osed and/or occl uded surface
reegérshempenehicopprises any dnecef osromhimapien efithefellgimagi c
structure. 16. A gas-perneable conposite according to
any precedi ng clause, wherein the coating
bl ocks/ covers/occl udes about 0.01 - 70% 0.1 - 30% 1
- 30% cﬂB-[(otQ‘)(cpf)cl:zym-@é/epbn-wocs§ on t{Rer@WhaY =3ub43ead
of the porous polyneric structure.17. A gas-perneable
conposite according to any of clauses 1 tq,Ap- >8MEi®IN
the coating bl ocks/covers/occludes at |east about ’
0.1% 1% 5% 10% 20% or 30% of pores on the outer
surface of the porous polyneric structure. 18. A
gas- per neabl e conposite according to an preceding
cl aus eCFwHOE:RFhe (O8FRosiQE: s | ani iy myid BtV o 180 and
conbined with a support layer. 19. A gas-perneable
conposite according to clause 18, wherei m/nife0.8dpport
| ayer conprises a woven structure or a non-woven
structure. 20. A gas-perneabl e conposite according to
any of clauses 18 or 19, wherein the

CF3CFzCFzO-(CF(CF3)CF20)H-CF2CF3 wheren =10 to 60; and
CF;CF,CF,0-(CF,CF,CF,0),-CF,CF3

34. A gas-permeable composite according to any preceding clause, wherein the
second component comprises any one of or combination of the following:

Fomblin®; Krytox®; and Demnum®.

35. A gas-permeable composite according to any preceding clause, wherein the
second component prior to forming the coating is in a liquid form at about 20°C and

about 1 bar.
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gas- perneabl e conposite is lamnated to both sides of
the support l|layer. 21. A gas-perneable conposite

WeEMWeHIBiWg to any precedi ng cl ause, wherein tRECT/EP2008/003234

gas- per neabl e conposite ha8 a thi ckness of about 0.1

mm- 5000 nm 0.1 mm- 2000 mm 1 nmm- 800 mm 10 mm -

700 mm 10 mm - 100 mmor 10 mm - 50 mm 22. A

B&S - PeA rgaspkancabie oempesiecaoodinggtd anyapyecpdiag @tiusg, wherein the
cl ause, wherein the first conmponent prior to formng

ts@&ﬁ%&ﬂr@&%eﬁt’%ﬁr% #Smns el afthg BED s @e teRn at 28°C fess than

gas- per bl e conposite according to any preceding

chaus rej .firs 0 nt... :

P mORLRTe Yoling fQh FORRERBRE BT goth: JoRfsglpereater than
a,mu._qr about 1,000 - 1,000,000 a.mu..24. A
gﬁ@ubgyh@able conposite according to any precedi ng

cl ause, wherein the first conponent conprises an

ol eophobi ¢ and hydr ophobi ¢ fluorinated or

perfluorinated oligonmer and/or polyner. 25. A

OBFS - PeA nmsipeamendiyp osmpesircaoodiing td anypyecpdiag ediausg, wherein the
cl ause, wherein the first conponent conprises a

fletid QbhSFhe Bl hdde] mbldéalar RAAEA r&SifY frbM MHouf 9B LI HOD00 a.m.u.,
polymeric form 26. A gas-perneabl e conposite

66 9400000, £,8439985 il e (1ot nat ed or

| uorrna ester ino |Ogorrer"i c or polynmeric form
is selected fromfluorinated acrylates, fluorinated
nmet hacryl ates or co-polyners thereof. 27. A
gas- per neabl e conposite according to any preceding .
cl&useA sardeaneabieompesite aaking i aBH PERCPIIBS cause- whprein the
ter-pol yner of tetrafluoroethylene. 28. A
geseipkecorapdrieat bastpo siveraga odeatilargveightaofy atpleesteabionty 1,000 am.u,,
cl ause, wherein the first conponent conprises an

a3woehaLs, {0,000 280LYFB00GBEH.0F 0ATORIMD DAOUS
per fl uor opol yner .

39. A gas-permeable composite according to any preceding clause, wherein the

second component comprises non-polar PFPE.

40. A gas-permeable composite according to any preceding clause, wherein the
second component comprises repeat units including any of the following: CFO;

CF,CF,0; CF(CF3)0; CF,CF,CF,0; CF,CF(CF3)0; and CF(CF3) CF,0.

41. A gas-permeable composite according to clause 39, wherein the non-polar

PFPE comprises repeating units of -(C(CF3)20)-.
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29. A gas-perneabl e conposite according to any
precedi ng cl ause, wherein the first conponent

WWiHiA83@s any one of or conbination of the  PCI/EP2008/003234

following:x/y = 0/100 to 981 x/y = 0/100 to 99/1 30.

A gas- perneabl e conposite according to any preceding

cl ause, wherein the first conponent conprises any one

of2. or Aqgusipemthéable @bmpbsitel atdoedihggo clafsk A%, rwheiéin the non-polar
Hyfl on(r) AD;, and Cytop(r). 31. A gas-perneable
qﬁFﬁPédrﬁ;?ri&§ GUrEie thiteAboRl RGAS i the GLpdaERg U IRIUling any of
the first conponent conprises anorphous

R i e

according to any precedi ng clause, wherein the second
conponent conprises a neutral PFPE. 33. A
gas- per meabl e conposite according to any preceding i
A3auseA gakhpemiasblercompesiie dccordin® ey eloiises &and Ayio dewherein
of or conbination of the follow ng:
Gh3 ehd-gXup Coi®) sele2 e f{CCRRVE Eabindtiovhef the fisliowing: t 0 45
and mn = 20 to 1000; CF3-[(OCF2CF2) m (OCF2) n-]OCF3
wher e JOOF,T -GE,F0 XEORNAOTLRY; =08P11;0-GCeF3; -OCsF)s; -OCsF17; -
CF3CF2CF2& ( CF(CE3) CF20) n- CE2EF3 where n = 10 to 60;

3! 20 (CF2CF2CF20) n- CF2CF3 34. A
Sdg\g?%:g’r rredgilgé’ conposite according to any preceding

of o U kg J3he P PR QR i BGFH; -
Krytox(r):; and Demnum(r). 35. A gas-perneable
c@é&sﬁgt@%@@ﬁ;d%olﬁoﬂany precedi ng cl ause, wherein

t he
-OCF,Cl; -OC,F4Cl; -OC;3F¢Cl; -OC4F3Cl; -OCsFoCl; -OCgF)2Cl; -OC4F14Cl;

-OCgF6Cl; -OCgF5Cl; -OC)oF20Cl;

-OCF,Br; -OC,FBr; -OCsF¢Br; -OC4FsBr; -OCsFoBr; -OCgF)2Br; -
OC7F14Br; -OC3F4Br; -OCoF;gBr; -OC;oF0Br;

-OCF,lL; -OC,F4I; -OCsF¢l; -OC4Fsl; -OCsFol; -OCgF5I; -OC,F 1415 -OCgF ¢l;
-OCoF3; -OCioF>0l;

-OCF;H,; -OC,F3H,;; -OCsFsH,; -OC4F;Hy; -OCsFoHz; -OCeFyHa; -
OC;F3Hy; -OCsF15sHa; ~-OCoF17Hy; -OC)0F19H2;

-OCFCly; -OCyF3Cly; -OC3FsCly; -OC4F,Cly; -OCsFoCly; -OCgFyiCly; -
OC7F13Cly; -OCgF5Cly; -OCoF17Cly; -OC10F19Cla;

-OCFBry; -OC;F3Bry; -OC3FsBry; -OC4F7Bry; -OCsFgBry; -OC¢F1Bry; -
OC;F13Br2; -OCgF5Bra; -OCoF)7Br2; -OCi0F19Br2;

-OCFil; -OCyFsly; -OCsFsly; -OC4Fqly; -OCsFolp; -OCeFiily; -OCyFi3hn; -
OCqFsla; -OCoF71y; -OC1oF19l2;

-CF3; -CFs; -C3F7; -C4Fo; -CsF11; -CgFy3; -C7F 55 -CsFy7; -CoF19; -CioFay;
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second conponent prior to formng the coating is in a
[iquid format about 200C and about 1 bar.36. A
W88/ tPeabl e conposite according to any pred€diVER008/003234
cl ause, wherein the second8tonmponent prior to formng
the coating has a surface tension at 20Q0C | ess t han
about 30 mMN/m and a boiling point or deconposition
poi nt -OFsHEeGCLRE; y-GFgldt eC AhanCGIPgH: -L3ERB; -BFF4H; -CsFicH; -
gas- per neabl e conposite according to any preceding
Y3 -C\MESfiei n the second conponent has a nol ecul ar
vveg?gﬁw r\a@gl ng from about 500 - 500,000 a.mu., 1,000

éagoge?:%gggl g] & (210 ﬁ?&&og;optogﬁnal% B%g, -Cg‘F HC1' -CsF16Cl; -

cl ause, mher i n the second conmponent has an average
restesli % aght of at |east about 1,000 a.mu., 5,000

a. mu. 10000amu 50,000 a. mu., or 100, 00

a. m u.-CF3Br; -8, 5dis; esFeBubCeFsBonmsoEioBs 4sEnPdi @Ft‘tBRa'ﬁyFléBf -
precedi ng cl ause, wherein the second conmponent

QOYF{Brs €5, 0PRBr;pol ar PFPE. 40. A gas-perneabl e
conmposite according to any precedi ng cl ause, wherein

the segqd @F}IOQQQRICC@HTI Sgﬂ PPQ?GFQTnL@ﬁ?)IAInCkaIngCngI

any of thé follown
qg'EF?CFZC’ CF2CF(CF3)C) and CF(CF3) CF20. 41. A
€r meabl e conp05|te according to clause 39

o oA S ISR T A

according to cI ause 39, V\herel n the non- pol ar PFPE
c@ﬁmrﬂﬁeélloﬁofb,than three carbon atons in the

repeating units including any of the follow ng:

- CF2 CRUEEACF 20 F;Clf GAREB@L; o€ E,CEFB)CL; 48sFRCly; -CiF13Cl;
gas- per neabl e conposite according to any of clauses 1

angF, s -oC4R,CWRT R AChe end-groups are sel ected from
any conbi nation of the follow ng:

-CFBry; -CF3Bry; -C3FsBry; -C4F7Bra; -CsFoBra; -CeF11Bry; -CoF13Bro; -

CsF5Bry; -CoF17Br2; -CioF19Br2; and

-CFiLp; -CoF3ly; -CsFsly; -CaFqla; -CsFoly; -CeFrila; -CoF13la; -CF sl -CoF1712;
-CroF 1ol
44. A gas-permeable composite according to clause 2, wherein the block

copolymer is in the form of an A-B or an A-B-A block copolymer.

45. A gas-permeable composite according to clause 44, wherein the A-B or A-B-
A block copolymer comprises a non-polar PFPE backbone with repeating units as

defined in clauses 40 to 42.
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-OCF3; -0C2F5; -OC3F7; -0OC4F9; -OC5FIl; -QOC6F13 ;
-OC7F15 ; -0OC8F17 ; - OC9F1 ; -OCl10F 1; -OCF2H
WO 20092860 - OC3F6H; - OCAF8H; - OC5F10H; - OC6F12HCT/ER2p¢8/003234
4H, - OC8F16H; - OC9F18H -®C10F20H; - OCF2C ; -OC2F4d ;
-OC3F6d ; -OC4AF8C ; -0OC5F10d ; -QOC6Fi 2C; -OC7F14d ;
- OC8F16C ; -0OC9F18C ; -0OC10OF20C ; -OCF2Br; -OC2F4Br;
-46C3FeBrgas-pkAdabls compobitel @Bordin@36Fdl2ie; 45, @bgieind Brg PFPE is
- OC8F16Br; -0OC9F18Br; -OCl0F20Br; -OCF2l; -QOC2F4l;
"6k 1ml%5§|n0n-mgkk -OC6F121; - OC7F14l
-CI:8F16y - OC9F18l; -0OC10F201; -OCF1H2; - OC2F3HZ2;
- OCSF5H2, OC4F7H2 - OC5F9H2; - OC6Fn H2; - OC7F13H2;
- OC8F15H2; - OC9F17H2; -OC10F19H2; -OCFd 2; -(0OC2F3d 2;
- OC3F5d 2; Fod
71 e Pemg @@Pos%ﬁ%‘i‘égz tg%%‘g:l!’é?l—cfétﬁgzdause wherein the
- OCFi Br2; -OC2F3Br2; -OC3F5Br2; -OC4F7Br2; -OC5F9Br2;
_POBBE] ppBeric. SOURRIS Bis2 MICPRRIUS BEQMPLIENG F igsganic, organic or
- OC10F19Br2; -OCFil2; -0OC2F312; -0OC3F512; -COCAF712;
-foGahétimatetiRlo F1 11 2; - OC7F13I 2; - CI:8F15I 2;
-OC9F1712; -0OC OF1912; -CF3; -C2F5; -C3F7; -CAF9;
-C5FI | ; -CBF13 ; -C7F15 ; -CBF17; -C9F 9; -C OF2 1;
-CF2H, -C2F4H, - C3F6H -CAF8H; -C5F JOH; - C6F12H:

@Flg gas- g%%'ﬂle c(&gg_g%% 'ccér%%':%%@ny -pgé;(%14 (%I c]&%’éf‘rgh'erein the
RSB MErS RS IE 1S ST IOy |

49. A gas-permeable composite according to any preceding clause, wherein the

porous polymeric structure is microporous comprising non-fluorinated polymers.

50. A gas-permeable composite according to any preceding clause, wherein the
porous polymeric structure comprises non-fluorinated polymers such as any one of or
a combination of the following: polyolefins (e.g. polyethylene, polypropylene);
polyamides;  polyesters;  polysulfones; poly(ethersulfones);  polycarbonates;

polyurethanes; and combinations thereof.

51. A gas-permeable composite according to any preceding clause, wherein the
porous polymeric structure is microporous comprising at least one or more

fluoropolymers.

52. A gas-permeable composite according to any preceding clause, wherein the

porous polymeric structure comprises expanded PTFE.
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-CF21: -C2F41; -C3F6l; -CAF81: -C5F101; -C6F12l;
- C7/F141; -C8F16l; -C9F18l: - Cl10F20l; -CF H2; -C2F3H2:

WO 08828260 - CAF7H2; - C5F H2; - C6FHH ; - C FJ3H2;PCIOZRIGHR3234

- COF17H2 -Ci OF19H2; -CFO 2; -C2F3d 2; -C3F5d 2;
-CAF7d 2; -C5F9C 2; -CoFn d 2; -Cr7F13d 2; - CBF150 2;
-C9F17d 2; -C10F19d 2; -CF1Br2; -C2F3Br2; -C3F5Br2;
-C4AF7Br2; -C5F9Br2; -Co6F1 1Br2; -C7F 3Br2; - C8F15Br2;
-COF17Br2; -C OF19Br2; and -CFil2; -C2F3l2; -C3F5Il2;

-SAFT71 R; gas@ehfitable c@ﬁﬁsﬂ&accoﬁﬂr_glgd 3ny -p%dﬁh Zlause, wherein the
- COF171 2 fl3?:10F19I 2. 44. A gas-perneable corr%o& te

A BdMinb Re GhRHSE cgmpHBBRbTbINe Rl00kd popRI yITET | S

orm o A-B r an copol yner.
A gas- perneabl e conposite according to cl ause 44,
wherein the A-B or A-BA bl ock copol yner conprises a
non- pol ar PFPE backbone wi.th repeating units as
*#i ned PAr2astpgieablepompostls, a&@rdmggaénbewﬁ@caag glause, wherein the
conposite according to clause 45, wherein the PFPE is
crorahseprlymeti¢ sthusture comprisss-fRRPE abdlitivks antifor dyes.
gas- per neabl e conposite according to any preceding
cl ause, wherein the porous polyneric structure is
m croporous conprising inorganic, organic or polymeric

Ny eri gl as‘b%rm@at@@%oﬁ% Vﬁ%@c@r&@ﬁ?%ﬁ} %r&:@&ﬁ@ddlﬂgset Qherein the

any precedlng cl ause rein the porous pol yneri

struct re . s, . a non n. 49. A gas- permsable
SH lsmi% fo %nén aﬁ\ﬁ%ﬁ’gdl ng cl ause, wherein
the

56. A venting apparatus having an opening for venting gas from an enclosure or
receptacle, said venting apparatus comprising:

a porous gas-permeable composite venting element located within, outside or
on said venting apparatus and forming a liquid-tight seal for said opening, said porous
gas permeable composite venting element comprising a gas-permeable composite

according to any preceding clause.

57. A method of venting gas from an enclosure or receptacle, said method
comprising:

providing a porous gas-permeable composite venting element within, outside
or on a venting apparatus and forming a liquid-tight seal for an opening on said
venting apparatus, said porous gas-permeable composite venting element comprising

a gas permeable composite according to any preceding clause.
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porous pol yneric structure is m croporous conprising
non-fluorinated polynmers. 50. A gas-perneable

WOWHH874%e accordi ng to any precedi ng cl ause, RUTEERIDY$/003234

t he porous pol yneric structlre conprises
non-fl uori nated pol yners such as any one of or a
conbi nation of the foll ow ng: polyolefins (e.g.

pol yet hyl ene, pol ypropyl endJLAIMEyam des; pol yesters;
pol ysul f ones; pol y(ethersul fones); polycarbonat es;
pol yur et hanes; and conbi nati ons thereof. 51. A
gas- per neabl e conposite according to any preceding

| ause ' . ric structure is
o or o et e sl iRk eI ° B
fluoropol yners. 52 A gas-perneahl e conposit . .
accor c(ghg 3 PPIQHS, PRIYELE i%ﬁ‘cgﬁrgﬁé‘é@g \ﬁhﬁg’%ﬁet‘%g%%ﬁgmahty of
pol ymeric structure conprises expanded PTFE. 53. A
gas- per nediores extangding therethseughgindgvithoatdesst preewar fyface;
cl ause, wherein the porous polyneric structure
conpr i(bks anmating tatermg paledstch foTdn obskid sutgasufaee;neabl e
conposite according to any precedi ng cl ause, wherein

the pQepUsaidoniiBs tEmplidibe hiuesst @ Ftrand @Seédd @hdponent;
addi ti ves and/or dyes. 55. A gas-perneable conposite

accor d(:d 9 L AYe e&%ﬁ%ﬂ{ %ﬁgﬁ%ﬁeoﬂl‘fbﬁ@m ﬁ},lat?%phobic fluorinated

conposite Is int orm nt ‘or gas fi r. 56.
A venting appar atus having an opening for venting gas
froman effdigid &%, receptacle, said venting

apparatus conprising: a porous gas-perngabl e conpos] .
TEntT g ols6ik HeoRS CAmEPIRR PTG & R UPTOPHY SRPY (PEPE), said

venting apparatus and fornming a liquid-tight seal for
sai d openiBRPE canptismg endsgrgups §5dac rp theotohlowings

venting el enent conprising a gas-perneabl e conposite
according to any precedi ng cl ause.

-(O)n - (CR1R2)m - CR3R4R5

wherein:
R;=H,F,Cl,Brorl;
R,=H,F,Cl,Bror[;
R3;=H,F,Cl,Brorl;
R4=H,F,Cl,Brorl;
Rs=H, F, Cl, Br, I, alkyl or aryl;
n=0or1; and
m=0-10,
and/or said second component comprising a block copolymer, said

block-copolymer comprising a PFPE backbone,
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57. A nethod of venting gas from an encl osure or
receptacle, said nmethod conprising: providing a porous

WORH88/p87ePeabl e conposite venting el enent wi t hiRET/EP2008/003234

outside or on a venting apparatus and formng a
l'iquid-tight seal for an opening on said venting

appar atus, said porous gas-perneabl e conposite venting
allesreintthe ovaighit atig batvges the fine aint ehe ceqoad | dompeoentridi the formed
to any precedi ng clause. CLAIMS 1. A gas-perneabl e

CRARAS id Stk e PdnB8 of (PlwefahR PafRUSE B! f1HIE EbBpSidntdd WE — 100
having a structure defining a plurality of pores

ext.endi er with at | east one outer
swu?lgggé?gfgg}‘eaS%é%}gfl n oc?'ggtéri ng at | east a portion of

said outer surface; (c) said coating conprising at

| east a first and a second conponent; (d) said first
conmponent conpri sing ol eophobi ¢ and hydrophobic

f3.uor i Agaegemaable compositeicqmaprisiag:d second conponent
conprising a perfluoropol yether (PFPE), said PFPE

conpr i @) Nga @othgrsuipaese kewdted Havinry 4 keudtote definimg a plurality of
-(On - (CRLIRa)n, - CRBR R5 wherein: RL =H F, d, Br

or |; R2 :pé)gles Extefding Iﬁfer%gro'u'glﬁla'@d withhat feast@ne dBter@rfhce;

R4 = H F, , Br or I; , F, d, Br, I, alkyl or
aryl’; (b) acoating covering at least a portion of said outer surface;
(c) said coating comprising at least a first and a second component;
(d) said first component comprising oleophobic and hydrophobic
fluorinated material; and

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
-(O)n - (CR1R2)m - CR3R4R 5

wherein:
R;=H,F, Cl, Brorl
R,=H,F,Cl, Brorl;
R3;=H,F,Cl,Brorl;
Rs=H,F, Cl, Brorl;
Rs=H, F, Cl, Br, I, alkyl or aryl;
n=0or 1; and

m=0-10,



10

15

20

25

n=0o 1, and m= 0 - 10, and/or said second
conponent conprising a bl ock copolyner, said

W08 K8¢@pol ynmer conpri sing a PFPE backbone, WRSTEER20Q8/193234

wei ght ratio between the f?4st and the second

conponent in the fornmed coating is within the range of

1 weight part of the first conponent to 0.01 - 100

wei ght partandddr sdié sseemhdomponmmn eoinpridingAa block copolymer, said
gas- per neabl e conposite conprising: (a) a porous

pol ymeric shlobetspslymeytdifprising 4 PEPEbacldhtNi ng a
plurality of pores extending therethrough and with at

| @ﬂ&%m%g gQ%‘PS{neﬁpf os{t%’)lasaar%{ h'oqgre%&{ ‘;{é gﬂ%te?tthan 5% in the

| eas on o surt ace;

ﬁ‘ﬁ%ﬁ’gﬁ n?yd‘fs%agga C?ﬁltﬁgttafgr:% ﬁkﬂ'&&fﬁ Seggg&;?l dva?er based liquid at

I eophobl c and hydrophobic fluorinated material; and
(763 sWith the igwd bengp saBwesadorfpt W /«ngolé(vmylpyrrohdone (from Aldrich
per fl uoropol yet her (PFPE), said PFPE conpri sing
eBampamyy pst. 3. dd T 820, fmeam mblecidlad Weighhgf 13000060 as determined by LS

(CR1IR2),,, - CR3R4R5 wherein: R =H F, d, Br or I;
Rllg‘-ht Bcat&nr@) 3Bit.%roflthe Bﬁcond‘&urﬁctaﬂ T [E)@é'ne@ 58 (lﬁreﬁmg agent
, Br l; R = H F, , al kyl or ary

from Goldschm1dt AG), and 94 wt.% delomsed water, and the liquid having a surface
tension of 23 mN/m and a viscosity of 13.7 mPa.s (measured at a shear rate of

50 sec™') measured after a waiting time of 5 minutes.

3. A gas-permeable composite according to claim 2 wherein the weight ratio
between the first and the second component in the formed coating is within the range
of 1 weight part of the first component to 0.01 — 100 weight parts of the second

component.

4. A gas-permeable composite according to any of the preceding claims wherein
the weight ratio between the first and the second component in the formed coating is
within the range of 1 weight part of the first component to 0.5 — 100 weight parts of

the second component.

5. A gas-permeable composite according to claim 4 wherein the weight ratio
between the first and the second component in the formed coating is within the range
of 1 weight part of the first component to 1.5 — 100 weight parts of the second

component.
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n=0or 1; and mO - 10, and/or said second conponent
conprising a block copol yner, said bl ock-copol yner

WWi$i183t0ng a PFPE backbone, wherei n the gas- gEiTHERZB084003234

conposite has an air flow $ecovery greater than 5%in
the air flow recovery test after contact for a tinme of
5 seconds with a water based liquid at 250C, with the
l'iquid being conmposed of 3 wt. % Pol yvi nyl pyrrolidone

(from Al drich Conpany, Art. No. 437190, nmean nol ecul ar

Vi ght as QQQQ)@e %§m9§§1€er B REHANS Yo lehifnl 5 GRberein the weight ratio

Scatteri vvt % of the silicone surfactant

ene in
e ﬁ*}t@g s 5 PSR ﬁq%%r%ct?%a‘fﬁ%?&mﬁ@ the range
surface tensio 3 nﬁVn1and a yis
ol SVCIEEaBRT &1 B ok ReRPORdood 2a08ertiell A f dhe second
after a waiting tine of 5 mnutes. 3. A gas-perneable
conposette according to claim2 wherein the wei ght
rati o between the first and the second conponent in

the formed coating is within the range of 1 weight
part of the first conponent to 0.01 - 100 wei ght parts

of theasge ?&%&gmmm decofdifp$o RSF HEMRBIpRecOIR YIS, wherein

accordlng o any of the preceding clains wherein the

25 0 PR e RO ABREC s g o
w?y etrd:%];}{a}qg gttgﬁta gg%sne tWI a VECOLIS c1>1 %t 25 °C having
gas- per meabl e conposite according to_claim

4 wher
thesh aeiisgheitt eftaboubel mbers (Ehestiear Eite ahel 950, %%%W‘face tension of

conmponent in the formed coating is within the range of
laboat 25 mddint, afier 4 heitinigrtehe obfrpomaes. to 1.5 - 100
wei ght parts of the second

8. A gas-permeable composite according to any of the preceding claims, wherein

the gas-permeable composite has an oil rating of greater than 2.

9. A gas-permeable composite according to claim 8, wherein the gas-permeable

composite has an oil rating of greater than 3.

10. A gas-permeable composite according to any preceding claim, wherein the
ratio of total coating weight relative to the weight of the porous polymeric structure is

at least 3%.

11. A gas-permeable composite according to any preceding claim, wherein the
coating blocks/covers/occludes 0.01 — 70% of pores on the outer surface of the porous

polymeric structure.
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conmponent . 6. A gas-perneabl e conposite according to
claim5 wherein the weight ratio between the first and

WQ HE8/E8¢¥9nd conponent in the formed coating i POWERREE/003234

the range of 1 weight part®of the first conponent to 2
- 100 wei ght parts of the second conponent. 7. A

gas- per neabl e conposite according to any of the
precedi ng cl ai ns, wherein the gas-perneabl e conposite
has an air flow recovery greater than 50%in the air

flow Eéc%!-?ﬁ}‘m&ﬁé c@fnb@ﬁ_tecé’d%ﬁﬁ%g k®lanf gréd@iry claim, wherein the

secon a viscous oil at 25 0C having both a

viscosity of about .6 a. shaar SR.GE6
1)‘r5tan%°r31¥° Ve ag% %ré%eg i 0%5 o‘?“&@%ﬁ% 2%'%5 Wfﬁ% ogict efrl)ua ted ~or
waiting time of 5 mnutes. 8. A gas-perneable
d??ﬁ%wdg‘g’cg@F@F Pbp‘gwebf the preceding cl ai ns,

wherei n the gas-perneabl e conposite has an oil rating

of greater than 2. 9. A gas-perneable conposite

according to claim8, wherein the gas-perneable

CINPOsit gafipameablei Icompbiityy atordingatter clahmn13, vilereiA the first
gas- per neabl e conposite according to any preceding

CldoiBned €bRibAsdsNe Edthpurfl stieétd FO@at tHed grRipdhéf fluorinated or

relative to the weight of the porous polyneric

Ster l(l:cgriJ [afed gste% éIL %ﬂ&%m@% o}éolgéegﬁ%m,rﬁﬁa@{r uoroethylene co- or
é%nposﬁfe accordi ng®to any preceding claim ereln

t he coating bl ocks/covers/occludes 0.01 - 70% of pores
JRT-AR ter surface of the porous polyneric

structure. 12. A gas-perneabl e conposite according to

any preceding claim wherein the first conmponent

conpri ses an ol eophobi ¢ and hydrophobi c fluorinated or

pBt.f | uAr gateadeatle gompositn décordipg Ity ramy . pré@ding claim, wherein the
gas- perneabl e conposite according to claim 12, wherein

t £8o1id &cthponent comprises any one of or combination of the following:

CF3-[(OCF(CF3)CF2)m -(OCF2):-]OCF3 where m+n = 8 to 1000 and

m/n =20 to 1000;

CF;3-[(OCF;CF3) m- (OCF2) 4-]OCF3 where m+n = 40 to 1000 and
m/n=0.5t0 2;
CF5CF,CF,0-(CF(CF;3)CF,0),-CF,CF;3 where n = 10 to 1000; and
CF3;CF,CF,0-(CF,CF,CF,0),-CF2CF3 where n = 10 to 1000.
15. A gas-permeable composite according to any preceding claim, wherein the

second component comprises any one of or combination of the following:
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conmponent conprises a conpound sel ected fromthe
groups of fluorinated or perfluorinated esters in

W0 028840 ¢ or polymeric form and tetrafl uor RETHER28¢8£003234

co- or ter- polyners. 14. ¥ gas-perneabl e conposite
according to any preceding claim wherein the second
conponent conprises any one of or conbination of the
follow ng: CF3-[(OCF(CF 3)CF2) m - (OCF2) n-] OCF3 wher e
m+n = 8 to 1000 and nin = 20 to 1000; CF3-[ COCF2CF2)

" {CRUOFEEIRI DO 0 r0 100088 703 48

to 1000; and CF3CF2CF20(CF2CF2CF20)n CF2

10 to 1000. 15. A gas-perneabl e conposi tqughcjé\,rgg:’tcﬁééqo_
any preceding claim wherein the second conponent
conpri ses any one of or conbination of the

fol | ow ng: CF3-[G§OCF( CF3) CF2) m ( OCF2) n-] OCF3 where mtn

= 8 t CRE[(Q6F6FD n= (QCFb)o-1 . CF3- [ (derearn)=fp to 180 and
(CCF2) n-]0CF 3 where mtrn = 40 to 180 and mln = 0.5 to
2; CF3CF2CF20- ( CF( CF3) CF20) n- CF2CF3 wher enfa =0.82Q0 2p
60; and CF3CF2CF20 (CF2CF2CF20) n- CF2CF3. 16. A
gas- per neabl e conposite according to any preceding
claim wherein the second conponent conprises repeat

R Y e L

C(CF3) 20 CF2CF2CF2CF20, C5F100 Or C6F120

CF;CF,CF,0-(CF,CF2CF;0),-CF>CF3.

16. A gas-permeable composite according to any preceding claim, wherein the
second component comprises repeat units including any of the following: CFx0;
CF,CF,0; CF(CF3)0; CF,CF,CF,0; CF,CF(CF3)O; CF(CF3)CF,0; C(CF3).0;

CFzCFzCFzCFzO; C5F100 or C6F120.

17. A gas-permeable composite according to any of the preceding claims, wherein
the end-groups are selected from any combination of the following:

-OCF3; -OCyFs; -OCsFy; -OC4Fy; -OCsF11; -OCgF13; -OCsFis; -OCsF17; -
OCyF)9; -OCioFa1;

-OCF;H; -OCyF4H; -OCsF¢H; -OC4FsH; -OCsF;oH; -OCgF 1, H; -OC,F4H; -
OCgF6H; -OCoF 5H; -OC1oF20H;

-OCF,Cl; -OC,F4Cl; -OC3F4Cl; -OC4F5Cl; -OCsF9Cl; -OC6F2Cl; -OC7F14Cl;

-OCgFmCl; -OC9F13C1; -OCszoCl;
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17. A gas-perneabl e conposite according to any of the
precedi ng clains, wherein the end-groups are sel ected

WG 2089128760 conbi nati on of the follow ng: - OCF3;PCIO2PE/003234

- OC3F7; - QCAF9; -OCSFI | ;9 QO6F13 ; - OC7F15 ; - OC8F17

; - OCOF19 ; -OCLOF2 1; -OCF2H;, - OC2F4H; - OC3F6H;

- OCAF8H, - OC5F OH, - OC6F 2H, - OC7F14H, - OC8F16H,

- OC9F 181€F,BECLUFFYBr; - CORZELBr; - ADZHABr; -WCHGRD, ; -OCsF12Br;
-OC4F8CI ; - OC5FL00; - OCBF1201; - OC7F140; - OO8F160 ;

Lloc QEGOCH,  BRCHERF, BIOC2FABr ; - OC3F6BY ;
% %10& 'soéaFlzBr(’ > OC7Fi 4Br: - OC8F 6Br:

%Eé%&?@zﬁ%*”@%&h?ﬁs TR OGER PO, OCF

@E EQDC- _OF20l'; -OCFiH 2; -0OC2F3H2, (I:3F5H_2

B 1 FOH2: CI'IGFl 1H2 - OC7/F13H2; - OC8Fi 5H2;
-0OC9Fi 7TH2; -OCI OFi 9H2; - ;. -0OC2F3d 2; -0OC3F5C 2
OC4F7*@QF1HzOC@©ﬁ3§z, %ﬁslﬂa ZOQF@I}YH @@sﬁgHz, -chF 1Hz;
- OC8F15C 2; -0OC9F17d 2; -OC10Fi 9C 2; - OCF1Br 2;

Q@ 38y, 20 CyFBES B HGGARYBF gHy;- OC5FOBr 2; - OOBFNBr
2; - OC7F13Br2; -0OC8F15Br2; -OCO9Fn Br2; -OCl0F19Br2;

- OCF11 3CFES2 FBICRF;CIGC3B6LR;Cls; OBEF Ll,; - BHAICY;; -OCeF,,Cly;
-OC6F1 112; -OC7F1312; - OC8F1512: -OC9F1712; -OCl OF

| c C5F | 1; -CBFI3 ;
Ol &CﬁP”CTZ’ BRSO o orary
o onociE It or L oc FRB]? Hoc i Hoc ki, b cir B

CIFi 8H:
OC-F;3Bry; -OCsF5Br2; -OCoF7Bra; -OC;0F19Br2;

-OCFL; -OCyFsly; -OCsFsl; -OC4Fqly; -OCsFoly; -OCeF11lz; -OC7F3la;
OCgF 5l -OCoF 1715 -OCyoF19l2;

-CF3; -CaoF's; -C3F7; -CyFo; -CsF11; -CeF\3; -CoFys; -CsFi7; -CoF9; -CroF2);

-CF,H; -CoF4H; -C3F¢H; -CsFsH; -CsFioH; -CeF12H; -C7F14H; -CsFi6H,
CoF15H; -CioF20H;

-CF,Cl; -C,F4Cl; -C3F6Cl; -C4F5Cl; -CsFoCl; ~-CgF12Cl; -C7F14Cl; -CgF16Cl;
CoF15CL -C1oF20Cl;

-CF,Br; -C,F4Br; -C3FgBr; -C4FsBr; -CsFoBr; -CgF12Br; -C7F14Br; -CgFBr;
CoF15Br; -CyoF20Br;

-CFal; -CoF4l; -C3Fgl; -Cy4Fsl; -CsFiol; -CeFial; -CoFpal; -CsFiel; -CoFisl;
CioF20l;

-CFHa; -CoF3Hy; -C3FsHy; -CaF7Ha; -CsFoHa; -CeF11Hy; -C7F13Ha; -CsF15Ha;
CoF17Ha; -CroF19Hz;

-CFCly; -CyF3Cly; -C3FsCly; -C4FqCly; -CsFoCly; -CeF11Cla; -CoF13Cly;

C3F;5Cly; -CoF15Cly; -CyoF19Cly;

1
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-CF2d ; -C2F4d; -C3F6d; -C4F8d ; -C5Fi 0d ; -C6Fi 2C;
-C7/Fi4d; -C8Fied; - COF d: -Cl0F20d: -CF2Br;

WO 09% 128760 - C3F6Br; - CAF8Br; - C5Fi 0Br; - C6F12BrECT/EP2008/003234

- C7F14Br; -C8F16Br; - COF18Br; -C OF20Br; -CF2I;
- C2F41; -C3F6l; -CAF8l; -C5F101; -G6F121; -C7F14l;
- C8F16l; -C9F,8l; - CoF2A; -CriH 2 -C2F3H2;

- C3FSHZF | BAFCEHBrs; CHB9t Y, ; ~CaBrl HGsFoBit 186 i Bry; -C7F3Br2; -
- C8F15H2; - C9F17H2; -ClO0F19H2; -CFC 2; -C2F3d 2;

B Soom e R P o 5 crtbr o GoFsmio,
CoF 5311 KRS I LR S G PGB |45 -CoF e

-C3E51 2; -CAFT712; -C5F912; -C6F1 112; -C7F1312;

-Eaf1d1-2; - COF1712; -CLOF1912. 18. A gas- perneabl e
conposite according to any preceding claim wherein

t he porous polyneric structure i s mcroporous

conprising inorganic, organic or polynmeric material.

18. A gasspermendld compogiesadcordits o dhngprécedimgyclaim, wherein the
precedi ng claim, wherein the porous polynmeric

PG WoBmatic® MRYRRe Ofs RABrOMBMRR: c8BpriéingaSiR@IHEakk&nic or
onposite according to any preceding claim whérein

th Qr ou | ymeric structure conprises expanded
&P@E’?‘Wﬁgtﬁgglas-per nmeabl e conposite according to any

preceding claim wherein the conposite is |lamnated to
or conbined with a support |ayer.

19. A gas-permeable composite according to any preceding claim , wherein the

porous polymeric structure is a woven or non-woven.

20. A gas-permeable composite according to any preceding claim, wherein the

porous polymeric structure comprises expanded PTFE.

21. A gas-permeable composite according to any preceding claim, wherein the

composite is laminated to or combined with a support layer.

22. A gas-permeable composite according to claim 21, wherein the support layer

comprises a woven structure or non-woven structure.

23. A gas-permeable composite according to any of claims 21 or 22, wherein the

gas-permeable composite is laminated to both sides of the support layer.

24. A gas-permeable composite comprising:
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22. A gas-perneabl e conposite according to claim?21,
wherein the support |ayer conprises a woven structure

Whi00g{2876loven structure. 23. A gas-perneabl e SHIEFRDE8003234

according to any of clainmsl02 1 or 22, wherein the
gas- perneabl e conposite is lamnated to both sides of
the support |ayer. 24. A gas-perneable conposite

conpri(@) ngi pegous pobymoari sinicpure thaeingt 4 sichatue dedfininga plurality of
structure defining a plurality of pores extending

t her et hr oughle f8dentid ithetettir8aSH arfd\WitR e IRAst DHE baee surfdk;
a coating covering at |east a portion of said outer

surfacg;, (¢ ' i 0 |:] first

and a ChooiepsiBk Yol o faf ORI Sh B olRPSnsRe

conpri ses an, ol eophobi ¢ .and hydr gphobi.c conppund )

el bt G RO EREE PP Bt IHlGr A oM Sofiponent;
perfluorinated esters in oligoneric or polymeric form )
and t efd) afsaitbr Best hwrép@eeb-ccmpm@s-arpop(} abic aapyl (Igydrophobic
sai d second conponent conprises any one of or

conbi nat i csongfount esefeztddofviornythe groups of fluorinated or perfluorinated
CF3-[(OCF(CF3) CF2) m (OCF2) n-] OCF3 where mtn = 8 to

1000 and ndskers i @litOmaAO Qr ngn'im{r(c%?%,Cﬁﬁa t8fraf(Uoedethylene co- or
n-]1 OCF3 where mtn = 40 to 1000 and min = 0.5 to 2;

CF3CF2CF2 CE30) n- CF2CF3 where n = 10 to 1000;
SIS

and CF3CF CF20) n- CF2CF3, where n = 10 to
1000. . A.gas-perneabl e conposite accordi.ng to ,claim
24, WhED oi L BTG T TRPER OB e BT 65 P eadigh of the
or conbination of the foll ow ng:
following:

CF;3-[(OCE(CF3)CF3)m (OCF2),-]OCF3 where m+n = 8 to 1000 and

m/n =20 to 1000;

CF3-[(OCF,CF3) m- (OCF>) ,-]JOCF3 where m+n = 40 to 1000 and

m/n=0.5t0 2;
CF;CF,CF,0-(CF(CF3)CF,0),-CF,CF; where n =10 to 1000; and
CF;CF,CF,0-(CF,CF>CF,0),-CF,CF3, where n =10 to 1000.

25. A gas-permeable composite according to claim 24, wherein said second

component comprises any one of or combination of the following:

CF;3-[(OCF(CF3)CF2)m -(OCF2)a-]OCF; where m+n = 8 to 45 and
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CF3-[ (OCF(CF3) CF2) m (OCF2) n-] OCF3 where mtn = 8 to 45
andnin = 20 to 1000; CF3-[(OCF2CF2) m (OCF2) n-]COCF3

WOoes/esieen = 40 to 180 and mn = 0.5 to 2; PCT/EP2008/003234

CF3CF2CF20 ( CF( CF3) CF20) n-1@F2CF3 where n = 10 to 60;

and CF3CF2CF20 ( CF2CF2CF20) n- CF2CF3. 26. A venting

appar at us havi ng an opening for venting gas from an

encl osure or receptacle, said venting appar at ug/n=20 to 1000;
conpri sing: a porous gas-perneabl e conposite venting

el ement | ocated within, outside or on said venting
apparatus and formng a liquid-tight seal for said

openi ng, S@f 6F,)0aOTFI AR EF.C0MPOS nfiRr/@Fhi=YD to 180 and
el enent conp?pgggg a?%%g-pernég%lé conposité ? -

conprising: (a) a porous polyneric structure]ﬂﬁylagtgz.
structure defining a plurality of pores extending ’
therethrough and with at | east one outer surface; (b)

a coating covering at least a portion of said outer
surface; (c) said coating conprising at |east a first

and a secoﬁEs@En@Foﬁe(ﬁlF,(C%ﬂﬁF aeCH2Gst  conpdsese = 10 to 60; and
conpri si ng ol eophobi ¢ and hydrophobi ¢ fl uori nated

material; and (e) said second conponent conprising a

per fl uoropol yet her (PFPE), said PFPE conpri sing

(i 1 B e R B G B or 1 R

=H F, d, Br or I;

26. A venting apparatus having an opening for venting gas from an enclosure or
receptacle, said venting apparatus comprising:
a porous gas-permeable composite venting element located within, outside or on said
venting apparatus and forming a liquid-tight seal for said opening, said porous gas-
permeable composite venting element comprising a gas-permeable composite
comprising:
(8 a porous polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface;
(b) acoating covering at least a portion of said outer surface;
(c) said coating comprising at least a first and a second component;
(d) said first component comprising oleophobic and hydrophobic fluorinated
material; and
(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:

~(O)n - (CR1R2)m - CR3R4R5



R3=H F, d, Brorl; R&A =H F d, Brorl; RB=
H F, d, Br, I, alkyl or aryl; n =0 or 1; and m= 0

WQ 2098)128%09d/ or sai d second conponent conpri si nd@/ER20¢8003234
copol yner, said bl ock-copol®yner conprising a PFPE
backbone. 27. The venting apparatus according to claim
26 wherein the gas-perneable conposite is a gas
per meabl e conposite according to any of clains 1 to
25. 28. A nethod of venting gas from an encl osure or
recept acl e, whédeth: et hod conpri sing: providing a porous
gas- per neabl e conposite venting el enent wthin,

outside or on a F(;L_ltljmg @APBAgAL US and formng a

l'iquid-tight seal for’ dn opening on said venting

apparatus, said gor -permeabl e conposite ventin
el ement conpri si Ré_yga?;%&kggl e conposite )
conprising: (a) a porous polyneric structure having a
structure defini Bg=dLd&laBr @54 of pores ext ending
therethrough and with at | east one outer surface; (b)

a coating coveri Rg=a, F,ddsBrarporti on of said outer
surface; (c) said coating conprising at |east a first

and a second conpQrEA!E,(Cl) B4 dkflioratylconponent
conpri sing ol eophobi ¢ and hydr ophobi c fluorinated

material; and (e) -spjdi.sggond conponent conprising a
per f |l uor opol yet her (é’FPE?, sai d PFPE conpri sing
end- gr oups sel ec%legof_rpdn the fol |l ow ng:

and/or said second component comprising a block copolymer, said

block-copolymer comprising a PFPE backbone.

27. The venting apparatus according to claim 26 wherein the gas-permeable

composite is a gas permeable composite according to any of claims 1 to 25.

28. A method of venting gas from an enclosure or receptacle, said method
comprising:

providing a porous gas-permeable composite venting element within, outside
or on a venting apparatus and forming a liquid-tight seal for an opening on said
venting apparatus, said porous gas-permeable composite venting element comprising
a gas permeable composite comprising:

(a) a porous polymeric structure having a structure defining a plurality of

pores extending therethrough and with at least one outer surface;
(b) acoating covering at least a portion of said outer surface;

(c) said coating comprising at least a first and a second component;



-(On - (CRIR2) 1 - CR3R4R5 wherein: R1 = H F, d, Br
or I; RR =H F, d, Brorl; RB=H F d, Br or I;
WOR0&128760F, Cl, Br or I; RS = H F, O, Br 1, FITKER20$003234

aryl; n =0 or 1; and m=13- 10, and/or said second
conmponent conprising a bl ock copol ynmer, said
bl ock- copol yner conprising a PFPE backbone. 29. The )
met hoddpf sashfiishepropeneht eamprisiegieleoghabic and hysirepitobid Buorinated
according to claim28 wherein the gas-perneable
conposi t e mateAalgasd per neabl e conposite according to
any of clains 1 to 25.

(e) said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:
~(O)n - (CR1R2)m - CR3R4Rs

wherein:
R;=H,F,C}L, Brorl;
10 R;=H,F,Cl, Brorl;
R3;=H,F, Cl, Brorl;
R4=H,F, ClL Brorl;
Rs=H,F, Cl, Br, I, alkyl or aryl;
n=0orl;and
15 m=0-10,
and/or said second component comprising a block copolymer, said

block-copolymer comprising a PFPE backbone.

29. The method of venting gas from an enclosure or receptacle according to claim
20 28 wherein the gas-permeable composite is a gas permeable composite according to

any of claims 1 to 25.



