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WO 2008/128760PCT/EP2008/003234 1 COMPOSITE
MATERIAL FIELD OF THE INVENTION This invention

wo Alates fo composite materials such as venting matgrials .. .is234
and 5 vents containing said ¥enting materials. More
particularly, the present invention relates to air- or more
generally gas-permeablgyenting comerslies that are
oleophobic and liquid repellent. BACKGROUND OF THE
INVENTION 10There are many types of vents on the
market thatallow containers to vent by allowing a small
AL SERH O .‘-t the vent. Packaging vents are

COfn”’i%'XnUéﬁgﬂ NREOYIHIGVEOING SOMIQNS 1 LORSHMSLrals and

and industrial liquid cleaners. These liquid cleaners

normatiicoptadil orgamicradditive svand sutfactantswichnt invention

lower the surface tension of the liquid thereby promoting

’i‘/’détf'ﬁnﬁ’ ot 2ANBFEh BTGt FEEES ™% fUFHER offifRRAt)Ts that e

ggm&x Res A Rewly developed liquid cleaners
dditionally have a higher viscosity than previously used.
Higher viscosity liquids are preferred as this allows the
I|qU|d cleaner to functlon much better by increasing the

)

e R e e e e o the liquid to the surface to

be C'%&%%ﬁﬁf@ﬁ&%@t%%&% RigherISERRINARRING, vent by

low surface tension, the viscous liquids also have the 20

Bloiityz tosstillemoustr et tértohtiresvénte:thefadelves vehhiare commonly

vents can therefore eaS|Iy become clogged by liquid left on

5 SRR tHE VRt AT HET BYOBIETH FHsBS iR Bawid cleaners.
HSEONBIHIE iR ARG SUHBREDS AANENIPANIIAD which owe

impermeable film made up of solid components dissolved

tire méatiqtﬁrtdifﬁhétwmm &y reforei ppvetinderddidherence to surfaces.

perma nt erable |th h| VIS ous Iqu|ds 2 i
R erena s (TG i TP BT Gl e clesers

Laismall-smounts Qfsa%eg%ﬁum@ps&a MIGRASiscosity liquids are

oxygen or chlorine which can lead to containers becoming

ovlersihfiated dlavweaht b@ééﬁ@%l@g@e@iby@@imwmim@asing the

Vjscous Oi sagafurtr}etg eo%c Ilquuar%;aug % roblem
KhesATR e cai%’a?/en i Apphcations. 116

housings thereby preventing air flow and pressure

BRshangekmotgbetbcty 8istvents YR§AG2 TBE redatew thegpfpre casily

gland vatersepellont gaspermeable fter which contalns .

a porou eria S mtern

SbIfacRs eRaledWith ml QAo mNALNG COMRYISING R fiSble fim made

fluoropolyrner having a fluorine-containing aliphatic cyclic

wtrefordiecinntivecniaiisestiathinihy hasdeothd flaoropoRamere be rendered

1%%%%% ngoally[)}éorogi%ﬂ {S’HOBS Thf coating in US

inten ave su §tant|ally no effect on the
porosity of the porous filter material. US 5,462,586 is
incorporated herein by reference. 15It is an object of at
least one aspect of the present invention to obviate or

S 6:;'68 fOFS a result of

xamnignbavedhe a#alh{ymv%uﬁifc@{m&gmg\fgso@mm@ so have the
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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 sufficien% residua] gas flow (e.g. air
flow) even after coming into contact with a liquid having

both g-high viscasity and 20low surface tension. )

SUMITARY B8 THE TR VNP6 RIS St amouns
asprehofthepeesentinuention, therdsRroxided.a ENINg cominers
apparatus having an opening for venting gas from an
SO ated plachst uiinge ritingpdippavatuss liquid.

comp{jigén : 2.p0rous g%%épnracable composite venting _
element focated whit, OUtSIAErSr B 88 GEtR aplrRsain gutomotive
eadfoeming:prliauishiiatazealiionsaid Apening. SAGRAIONS ek onto
gas-permeable composite venting element comprising a

GR- ettt dompesiteesbmprisingny ajrafpereus pressure exchange
tﬁgllémgigeggructure having z structure defining a plurality of

porés extending therethrougth and with at least one outer
surface;s(e-aeorting eoMesiNgRtlerstReoN 055319 fier which
outer surface; (c) said coating comprising at least a first

copfRins sBUHdeTmsEHehhaldrshidrfinstloorhponentsurfaces coated with
cemRrising oleobhobic apd hydrophobic fluorinated =

ar%at}e%%%; and ?55%55“& rgtecgﬁ% 85’?%% ERE EofHpsPnsHepLgining aliphatic

cpﬁbﬂu&ﬁmyethefe(B&BFmidrBFEEaé&ﬁmm%L?gx er containing
end-groups selected from any combination of the oII)(’)n\}ving;

p 9@@@5‘3 gt gewes. OErPang s U5 5, 46006 6 iz in@EIAFts have substantially
OGREN,; 00FSELs -0C2FAH: -Q03Fah -0CAF8H; o

7 005F101-1 ~0CBENr - B87ET A BEHE HY SO BrE6is incorporated

heR@B PR L0 7F4C1; -00317601; -0 AIF8C1; -005F1001;
-DC6FrCli -007F1401; - OC'5Fi6C1; -0CsFi5Ch
-OCllbF—sm‘{?@ﬁ@ﬁﬁi}?ﬁe@?ﬁﬁmﬁgtﬁ¢aﬁes@@iﬁt’EﬁEiOn o cbviate or

" é@@é& -QOQF%@%f@C?E_IABr'.- %%BFi Et; -OC4F1sfir;
: %20F2(ar? SOCEIT 0GR H6R ??%&Fsl;
'OesFit0 FedhOB6fd 21 a+ Q0% LAY SSRi4reQGISFAMHon o provide =

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




2b -OCE1H2; -0C2F3H2; -0C3F5H2; -0C<E7H2;
-005E9H2; -006E11H2: -007F13H2; - 00SE/5H2; -009F
/71.12: -0CioE191-12: -OCFC12; -0C2F3012; -0C3E5C12;
-0C41-77C12; -0C5F9CIE -0061102; - 007F27C12;
-00gF1sC12; -0091,C; -O0IDEI9C12; -OCE)Bra;
Accord'@g:gFQBi@t OBBFsBIR; POSAE TBeRjc) ObEOBL p2vided a venting
- mt : 6EuBrz| - 0C; ElsBrg -0C8F1sin2; -009F/71-2;
P ‘b DTSR ST p FoUne @R appsckpns 1r opds - said
venting Q635RA0:6ARGELL'12; -DO7EL33:: - OCSE1512;
7009E1712: -0C10F1912 -CF2; -C2Fs: -C3F7; -041r9;
& porousQBFAcdkh BRI oGl Fed B DORAL s CORIG :GUAETL, -C E&JM}M
-C?4H: -C3F5H: -CAF8H: . SEIGH: -C6ENH: -C:7E14H
Epperaiiips 20 KYPINE O F{IBLE S1E JOHSHE PRORE. 021 -140%; zes-permesbic
wmpm%%EﬁQé—ae%ﬁ%%ﬁgEgg%m Q4E 14 nct::»Léz 08F16C 1L, -
COF12C1: C10F20CT -OF2aT: -CoraB. “03Pan “aESHT:
(B SE/0I3E rOBRIR3mOTER4Ba E@S’EMJTB&FJG@I@SMLY&M?‘: of pores
CL i GE2L.:C2F41: -C3F1: -CAF81.-C&F 1274
-C7|§11%1% 8(!3{&8&6@ %ngﬁfa CIAETSE BEPERSS 02F3H2:
IO 3FGHMEA AFTEIR 106 PRI, (C6R1LE] Q7 P91-12;
[OSPIBH2, COF17E12; CroE17112; -CFC12; -C2F3C12;
(PR S AT TS S S 5 e PEomeniE 1301 2;

@SEB@%*—%M&BJ-%@@H&Q;E%M&QF I/l Q2 ic fiuorineted
-03F5Hr2; -C4F7Br2; -05F9Br2; -C6F11Bra; -07F13Br2; -

CSEW - 9E17Far2 -C/GFI9Bn: and -0F112; -C2F712;
66 3haualAl dgnsles Rl g0l 231 2 5 08F AR Fprpmy oie vee

-09F1712; Flalz, and/or said second component comprising
a bId&R%ﬁ%W?“%é?&%ﬂ%R%ﬁp@Wmmmmsmgm
PFPEOACKOERE- oo “OCFs) -0CFLL ~OCFys ~OCFs; -OCF; ~

OCsFyg; -OC1eF;

DCFELEL ORI OO DL . oo T o TS
OCF R, 0T R, -OCFH, Oy FaH: ~QCsF et ~00sFpH; AP -
OCeF et -OleF 1gH; ~00 020k,
™ - iR i . ™ 1. - ¢ ma- .
QTR QL -OC Rl 00Ol =Q0aFgCl 00T o0 =0T 1aCh «OCHF 1Tl -
OCQF;ﬁC}; -OCQP;ECE; -O':m?m’:l;
OB T WO Bean T T - o e R T : . P
QUFQBA, OCF 5 p Ow,ﬁ{.ﬁ’;, -OC.;.E‘;E'EH -Dusl‘mBL", kOCﬁFmE?; O F 4 -
OCsF (g8, ~OCeF 2By ~OC 0 F B
- v ST T g 3. ha ~ 7 o hodiy

~OCFL -O0FL -0CaFeL -DCFL “DUsT 1ol ~OCF L ~OCHF L DRk -

00k 18k -OC (Faol;



2c According to a second 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-permeabile composite venting

element within, outside or on a venting apparatus and

forming-g guioight seal.for . opening on saidyeninge - ..
apparatus, said porous gas-permeable composite Vehting
eleménticdinprisingia gashetmeable composite

comprising (a).a porous polymeric structure havinga
strucfér%glg%fiﬁ?ﬁjrécﬁiuf ity ‘o pored axtending *= -OcFull -
theretireugh awdryith atdgastone aute;surface; (b) a

coating covering at it&ST a 1Portion of said outer surface;

(c) sartre85ting cOmprsMg HPleat e iiRe: av &8ecofsF v -

compenent:.(hsaitfirssegmponentsemprising oloophobic
and hydrophobic fiuorinated material; and 2d (e) said

secofid-Eomporent complisirifd-perfitiofdpotyethet: -0CFaly; -

(PFP@@&@Q&E@%,ggg&@gg!ng end-groups selected from
the following wherein in the gas permeable composite the
end-gfbupsfard el oo $biin difcahiningiion -oftlaeCi

ot S PRI ety

-0C2FA4FE; -003FsE.; -004F8H; -OC5F1N; -0C6F12ri;
-007F141-1; - 00817 .en; -0 C9FigH; -0010F2eEl -0CF2C1,;
-oczi-éiéa R C T AT e AFIOC BORL BT -
-007Ei4@1 |- QGBE16CI; -O091; sCl; -0C10F20CI;

-0CF2Br; -0C2F4Br; -occf6Br, -oc4F,Br;-006F123r;
OCTIEAR -G EEi o B Il “BERPL -CHOp H 1Br ~Caffgbr; -
-0C3EB1n-064ERBL -005F101; -006F121; -007P141,

-008F151; - OCgF Bi; -0C IBF201; -00F11-12; -002F31-12;
-003F5H2 SO FPED; T g2 - BUEF-00 7 19621 Calk -
| sHii@GOF 17Hz; -0C toF isHI;

~CEiHy; wCoFybly; “CaFshy -CaF7Hy; «CsFaHa -CeFy Hy, ~CoF it ~CaFyety; -
CoFistl; ~CroF il

“CFCly; -CaF3Cly; ~CsF3Cla; ~CaF7Cly; «CsFoCly; -CoF 11Ch; ~CoF 1aCl; -CpFsC:
~CoF 19Chs; ~CioFsCh

~CFiBrs ~CoFaBry -CoFsBry -CaFsBry; -CsFoBra; -CeFpBry -CiF3Bry -
CeFisBry; -CoF ol ~CyF 1By and

“CRyTg; ~Coslay ~CaPsla; ~CaFrlas ~CaFaly; -CePnika; ~CrFyslas ~CaFysls; -CoFaly; -
CroFreds,

and/or said second componen: comprising 2 block copolymer, said biock-

copolymer comprising & PFPE backbone,



-0C2F3C1z; -003F5C12; -0C4F,C12; -005F9C12;
-0C6F1rC12; - 007FI3012; -008F13als.; -0C9F17C1,;
-0C10FipC12; -0CF;Fir2; -0C2F; -0C3FsBrs; -0 C4F7Br2,;
-005F93r2; -0C6FliBrz; - 0OC7F 1F3r;a; -0CsFir.Brz;
-0C9F17Br2; -0C10.719Brs; -0BFIL; -0C2Fth; -0CsF54;
-0C4F71;,.; -005P9.112; -005,F1112; .007F112; -
008F15I2; -0C9F1712; -CF3; -C2F5; -CF 7; -C4'9;
e TR
meéirdAkliin@Ead Bk abdndibsale WR2Qladic, 2Q116RREdmprising:
-CeFICI;-C4.FsC1;0C1; CEF12C1; -C7F14el; -CIFI6C1; -
CIORE8Glse € rof, e terncinR L3tindeid FABE - EadeSEbitnin, omside or on e
-C4FeEtr, CsPIloBr; -C6F12Br, 07F1413r; ,-CsFisBr, )
VB TS O ETEr, - O VS SR A AR RN G Y ine eppasetus
satCrbloléidhi-Ceafelibl: cdonddQRoaby-SRdl-ddimGRE §@L¥)ema&ble camposie
-133F5He; -04F7H2; -CsF9E3a; C6F11th.; -07F131-12;
“IEiPEsliet - CoFrtHa: -CtoF191-11; -CPC12; -02F30.2;
-03E§C%%5059ﬂ%2§1ﬂ%b '&%Et@-gl&ﬁgcﬁ%%a 'ag‘:'?n]:ygjégﬁt;alm of pores
-C&FtsCia; -C-9F1702; -CioF L9C12; -CFIBr2; -C2F3Br1,
-C3F5BFrendiatippyepecione pifh 2 oo brrimig sudPrE23Br1 ; -
C2FA5B1 2, CORIIRI2: (CloR19BI2: and.CR1T2. -COF312.
"CsFsle: -CAF712; -05F91.2; -CoFt lid; -C7F1312;
COFYY 1l gidnrordsinrition s setorrdebrapoment
compyising gRIogk COPOIVMEL: 81 RIQGKSGOROIVIIEL shabic fiuorinated
comprising a PFPE backbone.
materisl; and



According to an embodiment of the present invention, there

is provided a gas-permeable composite comprising: WO
2008/128760PCT/EP2008/003234 3 (a) a porous

polymeric structure having a structure defining a plurality of
pores extending therethrough and with at least one outer
Stirfaeid; 578 é@amvgnéswmﬁgm lesaBtcaopoytion GF8B)dsaid PFPE
outer, ; omprisipg at least a first

and g@%gr%gcggﬁ)‘p%nent 5( se%dnﬂ%t c%gnpo epferein i e gas-
comprisinglotenphobic: antignydr ephehic-dlserinaieembinaton of the
mategl DI and (e)said second component comprising a
perfluoropé"[yether (PFPE), said PFPE comprising

end gronpsaalectert ramabe folmying: KLAINo(GR; .oce,
CR3R4R5 Whereln =H,F,Cl,Brorl;R2=H,F,Cl, B

or I; T5RE PR0RECI, Bror I; R4 = H, F, CI, Br orl RS = H

F, CL»C@#;IJR a@@ébgﬁ;atybgm % ngé’ﬁto}i Busﬁgu, ~OCAF
OCaF 168 ~OCoF 158 ~OCgFaeH;

-OCE:Cl; <OCFACL -O0FCh -OC Rl “O08F 0L -OEeF 0L -OC Pl

]

QCF L ~DCeF gl -G 0F 5l

~OCK:Br; «QCFeBr 0T FEr ~OCHE B “OCeF 108 ~OCF 1281 -OCF 14Br
OCsF16Br; ~OCsF 1By 0008 pBr;

wUCF‘;zl; “GC:FAI; wOCngI; ~GC4FBX; ~0E5Fm§; -C}Cgf“‘ui; -OC';FME; “C}{:SPJSE;

OCeF 181: «OC ¥l
-OCF Hy; -OCFHy; -OCsFsHy -OCFHy; -OCsFoHa -O0F 1 Hy: =OCF 8y, -
OCeF 1 5Hy; ~OCoR 17 My, ~0C 10F 10,

—OCFCE; '—QCszCi;; ~DC3PSCi3; '-{:)C;;F'?C}g; -OG_;FQCI;Q -DC(,F“CIJ;

L

OCsF13Cly; ~OCsF 15Ch; -0OCeF 1nCly; «OC;0F i

-OCF1Brs; -OCyF3Bry; -OCsFBrs; -OCFBry; -0CsFeBry, -OCsF);Brs;
OCsF13Bry; -OCF 1sBrn; ~OCF 0By -0 0F 10815

OCF L 0GR -OCFsl; ~OCFaly; -OCsRely -OCF iy ~OCF iy

OCsF 15155 =OCsF 19lz; ~OC10F 10k

~CFs; -CaFs; ~CaPy; ~CaFfgy wCsF 115 -G 131 ~CoFus; -CaFra; -CoFrs: -CgFag
=CPoFL «CaF el -CoFeH -CaFeH; ~CaFoll; ~CByabl: ~CoF o8 -CaF o ~CoF g
~CroFagH;



20 The R5 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 perflaorinated end-groups at

opposite 25ends of thePFPE structure, such as, -0CF3,
-0C2FB OB A s OFICL -CsF'10Ch CFnCly «CrRuCl -CaFyeCl -
200812 3468PC I/EP2008/003234 4 However, there

may also be non- perfluorinated end groups such as those
contaffiiig FLFCSH: BE:0B): radidatsixamples ofr. -oF by CoF, e -
non- f or gt%éi end groups of PFPEs (e.g. neutral

PFPES may prise structures such as: 5 -CF2R612,6=

H, CIeIBr, GeREOCRE RTFEFIRT = bh. Ll Brarh, L@Iﬂﬁg CoFt; -
end-groups according to the formula of - (O),, (CRIR2)
CR3RRS’ ‘may be selected from any combination of the
followdngy,, -c,»:0C G 08852, -:0G4E9; -Q0

006F33. oo?sFlsE"%ggFj%éE %bc%ng* O%?(])EIEZ% R
-OCI@H’H@(‘?@F&W -0C3F6H; -0C4F8H; -005F10H;

-006E42t]; L 1 160, -0CREL =
-oc10F20HCQQ(Z'E’-(?E!:?]“'F{:‘flzz’c\‘J%‘Qooé in’fit é“é‘gglccf‘ FisCis -CaF1sCly
-0C4EHEF=0BEREBCI; -006F12C1; -0071714CL;

-008F 1; OCIOF20C1; -0CFE2Br;

-oczlga%?" -ocg%gés el §F & “HosFit i Bebr1 Sefut -
OC2F:E4By; -OE:GH:6BrF B86G:AF1813r; -OC10F20Br;

~CFiky; ~CaFshy; ~CoFsly) ~CaFaly; ~CaFaly; «CoFyyla: -CnFyh; ~CeFsly; «CaFisly: -
CZDF 1913

mnd/or safd second compunent comprising = bloek copolymer, said blosk-

copotymer cormprising & PFPE backbone,

According to an embodiment of the present invention, there is provided a gas-

permeable composite comprising:
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20-0CF2I; -0C2F4l; -0C3F6l; -0C4F81; -005F101; -0C6F
[21; -007F14l; -OCS8F la; -OC9F 131, -OC )0F201;
-0CF1-12; -0C2F3H2; -0C3F5H2; -0C4F7H2; -005SF9H2;

WO A E 13110 -008F15112; -0COF12H2; _0C16ETE 803234

-0CFC12; -0C2F3C12; -0C3F5C12; -0C4F702;
-005F4C12; -0C6F

2008 o7& GRE B0 TSR 7 ey efning o phasiy of

-0C2F3Br2p0@5&5&36% e B0 BB e outer surface;
-006F11Br2; - 007F1313r2; -0C8F IsBr2; -0C9F178r2;

-0C160F19Br®ating cqyering itzememfs@@sm& Burface;

-OC4F%12 -005 5512 0CBEI2, 07 1312 001612,
-0CoF1 717 0GR 1B E R Al EOfpRgent

-C6h3)-C78&4b; fieBRidfipoadF 1(9)&711@1%@5 2 deophoti P2 hydrophobic
-C2F4H; -C3F6H; -C4F8H; -C6F101-I; -C6F12H; -C2F14H;
-C8Fi6H; - Borwtd omigiphend] ;

-CF2(|; -C2FAQ; -03F6CT. -CAFSC. -CBF

CoPT01. AR TR PP i B o B CREP. i

10-CF2Br; pE2F4Bii 3B AEBBE foBFIRBowing:
-C6FI2Br; -C7F14Br; -C8F16Br; - C9F18Br; -CIOF20Br;

-CF2I; -C2F4l; -C3F61, C4F81 -05F10I; -C6F121;
-C7F141; -C1F16}; é%i %3% -CF1H2;
-C2F3H2; _C3FBHZ: 112 -C6FIIH2;
_C7F13H2: -C8F15H2: - 15C9F 12F12; -CiOF191-12;
-CFC12; -C2F3C12; -C3F6C12; -C4F2C12; -C6F9C12;

-C6FliC12; WWSSCl 2|l - C8F16C12; -COFI7C12;
-C10F19C12; Ry=H,F,CL BrorL

Ry=H,F,CLBrorl;
Ra=H,F CLBrorl;
Rs=H,F,CLBrorl;
Rs=H,F, Cl, Br, 1, alkyi or aryl;
n=0or l; and

m= 010,

The Rs group may be an alkyl- or aryi-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 -QOCyF;
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-CF03r2; -C2F3Br2; -C3F53r2; -C4F2Br2; -C6F9Br2;
-C6FliBr2; -C7F13Br2; - C8F)6Br2; -C9FpBr2; -Cal9Brz;
and 20-CF112; -C2F3I12; -C3F612; -C4F712; -C6F912;

WOREBRT12; -C7F1312; -05Fi5]12; -COF1712; -CloP g 20seszst

The gas-permeable composite according to the present
invention repels oils, water ancUor water-based liquids.
The gas-permeable composite may be used where a
surfagp eI EOMpRsileNAY CaMeimtseRtaet Wihighs as mose
viscosity, low surface 25tension liquids. The
Cge@’lémrﬂe%@fcmﬁ pedismiyathrefotecbeuledizsed gasgoups of
5%5 %§Q§SZGOPCT/EP21108/0 3234 6 a vent
or re crlre SUfESFCOARIG RIGH Viscosity
liquids thereby preventing the receptacle becoming under-
or over-pressurised. The vent may be located in a lid or
cap of the réééBtacle. The g&s=peffhelibte composite has
the aglllty to repel high viscosity liquids 5 such as industrial
cleaners, detergent solutions and oils. The gas-permeable
composite may.ke-used to repel any ferm of hydrocarbon
based liquids such as oils, lubrication oils, fuel oils,
hydraulic fluids, gasoline, diesel and the like. The

compgsite theref re haye

applﬁ:%tlonésn%v%%srgcfu mt\é (glljfms lise L&S %%fg‘ UpgireSeRs may
vaReletiteg easbay &e{aﬁm&s&m&%mm@ The oleophobic and

10 liquid repellent properties of the composite may also be
used-28Bigd&liter g arPaHEfitedS i prévedivor asts -OCFr; -
dalglm%%a%rmpartlcle contamination. For example, the

gaswf)ermeable composite may be used to protect

electronie;BOrPINENS MIMQLIE MelePhane s HEOMNUIRLS . OC;F H; -
(such as disk drives) or automotive applications (such as

UehublsObtots; Heddtimps) or may be used in venting
applicafipns. f ic u )
gas- sggmeﬁab%%%?nqpoeelﬁle?r%%}%ge@bs? ﬁ%ﬁﬁi/ U VTS £ T e
-oesistantand paay-daye.ayvater entry pressure (WEP)
higher than about 0.05 bar, 0.1 bar, 0.5 bar, 1.0 bar or 2.0
bar. “OCFAhe-gadBsrmeisietompeditBrmay FlivBran-6fFsFi2Br; -
d@tlgn of(g&qatgr t%n}.a ou 3,4,5, 6or7according
to A%TCC Teést Metho 11? l(?fégég “The gas-permeable
COMpOosig; lmﬁnefavesa&eophaials:-ocsﬂn,e@@maetm@ame -OCeF e
composite may have an air-permeability prior to any form
%‘F@eﬂta‘&?\ﬁf th-a viscous liquid of less than about 1000
Gurlebgée%ond%@k@@l Gur(l)e:yPsEcong@ Gur eco .
50 Gurley seconds, or 30 Guiley secong{?’ AR i
OCyF 13Hy; -OCsF5Hy; -OCoF17Hy; -OC 6F 19Hs;

"OCFCI_';; —OCzF:;Cig; —OC3F5C§2; -OC;«,F-,-CE;; "OCSF()C}Q; -0C6F1;C12; -

OCyF3Cly; ~OCF15Clz; -OCoF7Cly; -OCpF15C1;



WO 2008/128760PCT/EP2008/003234 7  Typically, the
gas-permeable composite may have a gas flow (e.g. air
flow) recovery greater than about 5%, 10%, 20%, 30%,

WO HOUAE50%, 60%, 70%, 80% or 90% as compared REERERes/003234
initial gas flow after exposure’to a liquid for a set period of
time such as about 5 seconds, 10 seconds, 30 seconds or

60 setdnaS e Ghlrow S fetoveRr hidzbeGhdaBuredCeF uBr; -
@H#&%&@i@&ﬁ%@%&ﬂ%ﬂ{%@% E%;Ch as about | minute,

5 minutes or 10 minutes. In partlcuf’ar embodiments, the
gas-perrgabloGempesiteFmaydave.a QasHoW. (e g, @if -OCFb; -
flow) recovery greater than about 5%, 10%, 20%, 30%,
Ae9s:'5096:260%:F09%1980% or 90% as compared with the

initial gas flow after exposyre.to a certain.challenging te _
quuid%ﬁ%h%ﬁéaaggfrgfibédgint%%ll"agﬁ |8\=N%ir.}: 5i§§¢’éf§9%é?§t", toFan;
whichds lescribed herinaftern; Mo HetailF By, eXpRsd e CeF (H; -
IS meant any form of contact between the liquid (e.g. the
Qé%ﬁi]‘lﬁdfza{% a surface of the gas-permeable composite
Wthhﬂd@%ﬂQ@%ﬁl&Yﬁl@}@% l@a%%%f,n‘&ﬁ%gasaggzept-%% 4Cl; -CgFy6Cl; -
surface of the gas-permeable composite or dipping the
GaspemEable composite into a liquid for a set period of

time. 15In the following, the removal of liquid from a
surfade’ S rmn i deiviratetsas fepia fepeRenty B -CsfieBr; -
éigg%igir:rgﬂgl%%cy is meant the removal of liquid from a

£l

contact surface. So a vent with the ability to efficiently
removerhiguitdfiortdtleasFanerf it stufatesig,in tagr,; -CoF 5, -
following designated as a vent with good liquid repellency
Pgﬁ{érties. 20The thickness of the gas-permeable

Comp‘wltﬁ2!r@2¥:3% I-&&]sgzl:e'g!@%f-@sf’%m,%g cl)me—t@',ré:,tiq‘q, -CgFist; -
several hundreds of micrometers. For examplle, the
@bnipositerniay have a thickness of about 0.1 gm - 5000

pm, about 0.5 pm- 1000 pm, about 1 urn - 800 pm, about 5

pm - 800 B &b6tt 5 P 508 P 2asbet et piet g8 phrfuCls -
@bout, 18 pM1p08 pzabout 50 pm -500 pm, about 100 pm

-500 pm, about 10 pin - 100 25pm, or about 10 gm - 50 pm.

WO 2716841 28Y60R CTAEP2008H0B382 34:F Bl he& Gommpositer sBrs; -
ma a!sg be attached to another or a plurality of other
qué’s"éugh7g§’é(ﬁS9Fé??5%’oaﬁﬁate backing layer to increase

the m@ﬁhﬁ%ﬁ;ﬂpl@ﬁﬂw -@fﬁttﬁg g@}ﬁ;@?ﬂﬁ@}}k@&%@p@%ﬁ%; -CoF17ly;
The gas-permeable composite may therefore be forme
-fhibiskor example, a laminate. 5The coating is comprised of

a conﬂginati_on of Eghe first and second components forming )
a synery TR Ah IR FHSAIAPR ShBoREMEhiayf tion repels oils,
VRIQVISIS A CRHARHRGIRR. ml%%%ﬂyc@n&%@t@ﬁw QWELS where a
surface tension liquids from entering/wetting pores of the
spéneue telyrrarieistroetaeneT ke seceridwidrhjzbnésnbsinaylow surface

suppart the liquid repellency properties of coated

EIRYREAE T RERTPSpRNGIRy BloBBHEE et s« oo lrer
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

AvtrAarmacsh s "AarmAasa~atlh!! Ativrfa~rAacs ThA vratis ardAdA Arnvacsi st ~AF +lh A
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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

WO ¥itessure. There is therefore a balance and t&HER /003234

in selecting the first and secohd components to obtain

acceptable values for both liquid repellency and liquid
%ggﬁ%{?b@gﬁ@gs % bottlesy containing high viscosity liquids thersby

%9@%&%2@99%&1{5%’@%981@@%%%? over-pRGWEIINtHANO. 1+ oy be
etween the first and second components in the formed
looating nidpbersdléetec-fram. any of the following ranges:

about 1 weight part of the first component to about 0.01 -
100 Wty REFSFE-BT e seebih dee ShREHENE dBstibigwiangpry Hauids
falt of the, fesh componentdoapau 0,01 - 20 weightparts

of the second 5 componer%’f';?" ?rom about 1 We%Sht Sglﬁ% of * ermeable
threpfisst comiporenhtde:abant Oin-dthweighbparisohitaels such as oils,
second component; from about 1 weight part of the first '
188'?8?38%?%&0%6&?0?@’@%%@%{ BaRESf tHadeddntpe like.  The
SRIPRRDEDS JLomm 3R Lot At Of the I3t GAmPRNENL . o1 is
to about 2 - 20 weight parts of the second component; from

wbbist ewdghtipartuef theciitstxoomponeat to abeutThe dibphobic and

weight parts of the second 10 component; from about 1
wﬁwm BPHTETH el LB AIPBREH IS al50 OF Ssedrifetghititer (o8- an air
mﬁsoo{;rmﬁaq%@ SRMRANENLRLTOMAROMEL WEIADLDAL e oo
of the first component to about 3 - 5 weight parts of the
rseconlt compeitremniay be The! molaorati elbetwgenothe gt in mobile
an second components in_the coating may be selected
T ARy SPRETOISHING ARG S5~ fro T ABMCTarisriors (such es
e firsholors CRIMPRNGRT 10 abew Q07 inléqgr% %@Q]‘&ﬁsoltor medical
the second component; from about 1 mol part of the first
sgemprohent to about 0.5 - 10000 mol parts of the second
comp&nent; or frpb about 1 mol part of the first component

to about 1> BUBG o PARL b P e SLBHT Y Bifrter fraistant and
9all0g CAMEr S/BHTIRSES: AWERSLBAMEATHIE SIMEIW R 1 bar, 0.5 bar,
features of the outer 20 and inner surface of the porous
Idotgaetie structure by a thin layer thus modifying the

chemIi.gaI nature %f the surface and by that modifying the

surfac® GRergy SRS BB PHIVATR AL UlrGaRs e PR R bout 1,
2iNQLession:of kguigisd & oroanieliguigs) eilso. ThENSs permeable
coating may also form at least one or more or a plurality OF
cefenseaitk arbesfcoeelempbebsurface portions by, for example, a

thin cllgseads_and/o Egas-im .?rmeahble 25coating layer on

parts of the OULeT SUMACE of the porotis PalTRETE SRRy form
oF R WMQ:i20084L 38 TRARGCTIECRANHANIBFAMDESXQBRIE 4y Gurley
the case of expanded PTFE the coating layer may cover
stpradso e aner fitsahs o PltHeroyisegosdpfercd Ghitle sonolss

structure and may block and/or occlude some of the pores

on the outer surface of the porous polymeric structure. By

outer surface is meant the outermost surface extending

around a perimeter of the porous polymeric 5 structure

which can be physically touched and which first comes into
contact with a liquid to be repelled. It is this outer surface

+hhat 1o i AAartearmt fAr licniriiAd ramAallAarmaaynr, ThA +fAara AT 1dA -
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It was found that in case of the gas-permeable membrane
with the best liquid 10 repellency behaviour, a portion of
the surface pores may be covered/occluded by the coating,
WO IMBEF5¥ing bridging elements between the solid PCT/EP2008/603234
non-porous surface regions 6f the membrane. Without

wishing to be bound by theory, it is thought that these .
bridgiPFetim 8t &aRe aeRE S StOBREsHE J8BRIF thesmiisFo (el air flow)

Jiguid.repellency hehaviows.ang,that.the se %%%%%%e&, or 90%

in, fof example, a liquid form has a 15smoothing effect on

dhenspukaioe: B fith enuar gus1pe fmesicostitd i urBguid fof At period of time
smallest occluded surface portion may be in a size

SefhataAtally eefariet tread 6P a556P&Topetlirtgrotdhe The gas flow
BYRHS SHPSLrate, Jhe glosed.andlor ocgluded SUACE, o as about 1
portions occurring on the outer surface of the pgorous
palymericisitsctureomayhavamnmizeuflonrseraiahgm? gas-permeable
(square-micrometers) to several hundreds 20of gm2, and

PIRASE Y RRiprredlg et rthBtr ABGaT 18 2Ys, soh2bpus 5%. 10%,
2H9R 05020 4039365, 309% RIANEGOUIESSUIACE1prea LR EORY gas siow
may also soak through the whole porous po?§/mer|c
Struetprersodhatthe ethbenginceatéq)isideisaka-rmadares air flow
oleophobic. =~ The coating may penetrate (e.g. soak
T T prey Akt TPt S SR JayReTe st pBrcigosure is meant
AP %mlesﬁa;&y;w%e&%ew;ﬁageg tends; u%'gjflm RYUHOD QF the gas.
the coating WO 2008/128760PCIIEP2008/003234 11
premabitsconptivecovitien suliaccobthe HBHodSHOIYMEAIE onto a surface of
structure, thus allowing the formation of closed and/or o
BeEtiBEE Sl ABRsE 6hEPPine thh & asig g BotHe ino a liquid for
Lfficiengysrgmote liquid repellency and may prevent or
substantially prevent ingression of low surface tension

liquids intdopores: ohthend gaiousidhbhymencistr iicturenang designated
therefore maintain the ability to have a gas flow through the

“EOIMBOSTRE SHer cBHARt IvitRATRICEUBHRGUIRE TS Bb&tirfguic from
R NBLOTS DL MRG0 A QMEIS @ YRRIWINAIGOINEAN K om at least

improved liquid repellency performance and significantly

o pf oy edfaiesflow tecollewyng designdfibbasoatimgrdyerobdtiuid repellency
covering the structural features and covering/occluding
PIBf&Surface pores may have a typical thickness in the

rangeRf et O0GL Qmﬁé}ée%w&%%&tgmy@&ﬁ% Hon of a few
or about 0.1 pm to 0.5 gm The coating does not fully
rptoekendioruceludedisds pdrousstrerstufer Hyasitlaethe composite may
compasite remains gas-permeable. The coating may be

0

ESEAPIS ISR AT 0B AEBLE L2 8 04 O AbEE Pt ! em -
soB0%0 @R08LQ: 1 s0%, 2RE Onl.- 0%0n 2RO B Rifi - 800 um, about

10 pm — 500 pm, about 50 pm — 500 pm, about 100 pm — 500 um, about 10 pm - 100

pn, or about 10 um - 50 pm.
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15 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

WO Afi@18¢iFface pores may be blocked and/or occludetf: Tiasns/v03234

total coating weight relative tb the porous polymeric

structure weight range may range from about 0.1 - 1000
wt.%, oM TEOEI T BB, 0 BOGN e BiyGE g other layers

1155:9(?55% 9 ﬁ%la.ttelba&%% Y%g?c/? toaIQrQrQ&sg‘ ﬂmé‘glgc%u/ B ﬂltP %:Ibf the gas-
0 wt.%, about 5 - 100 wt%, about 1 -30 wt.%, about

\Q&%e@]ﬁ abﬁﬂﬁcﬁﬂelﬁﬂﬁ Yos-permiie ratip@fitotal chadiiog be formed into,

weight relative to the weight of the porous polymeric

SPREHTRI AP At least about 3%, 5%, 10% or 20%.

Typically, he coating may fe depesited é@ﬁer@g%@iem%mpmnm
0.01 - 1000 g/m2, 25about 0.05 -300 g/m2, about 0.1 - 800

Ghern D 5 syipDs g Datnbrshg0 0 TimZsabobjichenV@ay provide a certain
2008/12876&1 PCT/EP2008/1103234 12 -300 g/m2, about

SeDeP hFPhabBit e I e IGNHZ LRGP LB Ghissnicring/wetting
about 1 1.59.9/M2,91.a00Ut 20550 g2 Alternatively. xﬁ%f;suppm the

coating may be deposited in a range of at least about 0

Ginaia  rehdll e PrdpgtimPofldsyt nd B2 JineinBl gipnltsnd properties may
iniz, 80 g/m2, 100 g/m2, 500 g/m2 or 1000 g/m2.

%ﬁfﬁiﬁf‘é‘i’l‘ff He SER BT RER eSS alea W&@cﬂ&ii"ﬁ&‘f&ﬁtﬂg surface
r&@&' r«lgdj £ %%9%&5&00%@ Mrfggealgoﬁ‘ﬁ‘, %Q}Q’QQIQ QQu@tm l{t’yplcaﬂy the
or about 5000 am u. to about 1,000,000 a.m.u.. Preferably,
threonioteciptarweighiiotithedfir st Gpidpohentimaymarggemely "smooth”
from about 10,000 a.m.u. to about 1,000,000 a.m.u..

FHEHSbrine content of the first component may be at least

about 1L Yo 1P ok Loar AR Y AR M YD chosen and
the molecular structure of the first component.  The first
componentcodaprusesiamn fheotiimated nidierial w&wcmssure and liquid

both oleophobic and hydrophabic, i. e. both oil- a
W qué’pér I[&] H‘ﬁ“A“p%H@d’rggglgﬂ(}&g?ﬁﬁﬁgagﬁtg%gq gﬂmds out of the pores, i.e.

sHbRtate. eSSt QRARANBNL RLEVERIEIRERERSIAN @fOHS id repellency
and low surface 15tension liquids into the pores of the

Substrate; for Fhevirsf Earrordat/frajesomiprigbfdms from the substrate
fluorinated or perfluorinated form of an oI| omer apt(g/or

SO BReTRPEEIS? S AP RRY AUIcH S AR Ate! 5 ont afer contact

methagiviale, Femo- or copolymers of fluorlnated acrylate
or methaculate compounds are well-known in the art.

Exam pléssftﬁgnctmsdtp@#yhnéﬁrﬁram@@senkb@@lmﬁ%d@ﬁezbosen to give

E%ﬂi&lrlglg& %LQS%S ‘%%aeﬁg ms §So$1hﬁ(l%?1 V%, %en% ct on the liquid

%%’pyyﬁmeﬁerB[ﬁa@i@%rtSﬂlﬁﬁQ&r@m&r @z@ﬂ&@f) m]-%ﬂ%ﬂng the first and

Chapter 26: Fluorinated Acrylic Ester Polymers, which is

iPrconp opatehdney ¢ tyir efereinde vOusp Gty rmsrdigfid repellency and liquid
fluorinated acrylates or methacrylates may comprise a

rfénﬁlaéj "6 other vinyl-monomers and are selected to adjust

the required performance.
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WO 2098/128760PCT/EP2008/003234 13 An example
for a structural element of a fluorinated acrylic ester
polymer may be as follows: Rr(CH2),,-002(CRio-C1-12)n-

WO Wm0s1i3760CH3; m = 1,2; and Rf = perfluoroallcyl. 1084 wEfirsiso03234
component may also be in thé form of a co- or ter-polymer
of tetralluoroethylene (TFE) with, optionally, other
fluoridtedieiahnenidf| Geiisetcbienion gndesecond cmpendieufarthe formed

Sbodmenis, i st componsnl e COmeriss A a5k pun ot e
one rp OUS uorop mer amorpriou

RarfiugsapelYMeros a1combinaiionthergofe l&omm;%am about 1

be dissolved in fluorinated solvents or mixtures thereof.
Cohirmetdhmie é‘vailmoambmhm pattudfopolprisrs afethe second

known a Tef ron AD Solva
) Fé))réies ytop(vs é‘? 8[ )gs%m “OFgifon 3\?'1)(3)1}/0 j 30 weight
damily @f aémaom&&rtga@ reRalyspers {mg@ vt BURORLaRGponent o

are made by the copolymerisation of

ot §is-tiflrsiehesthyat b sseithioreenesodibrolebo I(PEdD) part of the
ith other f} or |n|n monomers. At present the

ng)}rﬁ?ﬁl ?3%‘ Lif) 'ﬁ]on(%()) A gra arer%%pocfyrfrgaérqgm Oﬁﬁbﬁom about 1

whghigirafiroreethylengrbhbi kaashbare Knoweagul gfignér)the second
AF1600 and Teflon(r) AF2400 (DuPont). The chemical
cSTRRRRERE BITT &b (v VARG ahthT 6o AAPAFERUOGISWAS — 7 weight

(aé % WO g(%%c])'r%%? %1(')? %Tégapgp gg,g?m??)af? f %he first component to
about 3 -5 welght 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 {0 about (.05 - 15000 mo! 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 (o about I - 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 liguids (e.g. organic liguids) 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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1 oc/o CF3/\CF3 x/y = 0/100 to 99/1 preferably with
x/ly = about 36/64 for Teflon(r) AF1600 (64 mol% PDD) 5x/y
= about 17/83 for Teflon AF2400 (83 mol% PDD)

WO HIeHE) AD (from Solvay Solexis) is a family of PCT/EP2008/03234

amorphous perfluoropolymerd made by copolymerization of
2,2,4-Trifluoro-5-trifluoromethoxy1,3-dioxole (TTD) and
%waimé?dﬁﬁwéﬁé wﬁydﬂgﬁsﬁ@mﬁe@r&iﬂmm ofelyftorpodes and

F2-CE2)x-(CEC)y / CF2 x/y = 0/10 99/1
pre era([j%yo\ﬁﬁ ngc%y ﬁg 35?“&5%6%& lﬁoyn B(d%%gf ocelude some

deheube0imeleulel BXlY & alQui-LoMBRFRR HWHeRADBBAK: surface
(about 85 mol% TTD) WO
izm&@svmv@mm@mmd a mger)o@a PBWEpolymeric

ergﬁnuf%ﬁt%ﬁchg}/ é)sa}rx]ed an%sslilgctl'hﬁ comes into contact with a
eptariuoro- ene- tl’l uoro-vinyie rjs

hqmd to be repelled. It is this outer swrface that is important for liguid repellency.
The term "outer swrface” is not intended fo include the inner struciure within the main
body of the porous polymeric structure.

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 liguid 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/for
occluded surface portions occusring on the outer swrface of the porous polymeric
structure may have a size from several pm’ (square-micrometers) to several hundreds
of um?, 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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first Thecomponentmayalsocompriseamorphous
tetrafluoroethylene/perfluoro alkyl vinyl ether co- or
ter-polymers. 5Besides the already mentioned
WO wefittietcially available fluoropolymers there are rRgrgPpzo08/663234
others Icnown in the art. US 8,248,823 131 for example
describes solvents for amorphous fluoropolymers such as
WF@N’FE)‘}%@M@FE?M\?E}"@ polymeric structure, thus allowing the
OY(TEERMYEPEVE) ElFRshedligropropene;
=tetrafluoroet yfene; % =p%r uoro(methyl vinyl
ether);iREMEmpesdiussa(ethytiinyleiberih kR H833y HAd may prevent
257 describes amorphous homo- and co-polymers of
perbBreabKkaresnUBE 883 157 st densimoipnguste pores of the
efiyorapotymers hased of LTR Whish 216 S edie o gas fow
flioro-€o aining solvents to obtain Solutions for coatings.
Hﬁ)@ﬁ@ﬁ,&ﬁ@&ﬂgﬁﬂwﬂﬁwaﬁtﬁmﬂmmﬁﬁg ErkEbRng may therefore
copolymers. US 5,919,878 describes amorphous
e orepslymErs coiftaifg PER Y Seroag gpa! ppeliepep performance
3%3 226 8, 283 LL ARHR 2063255 and US
, f%?S are n?corporated herein by reference. The
first corapenent mayLaisacempriseiydrar fendeleanhokiss/occluding
polymers containing PFPE blocks or units respectively

Jrsramreet By eheaibareradatieth SERiEiicadhralired P EpRisl-001 pm to 5
com gllﬂr_b%. Fogoqxarpgrlgbql%&ql qu”:.éluﬁ,ll describes the
preparation c'#n PFPES terminate Wlt?] Isocyanate groups

which giie dedaiedayith 20k yhaganateddtidd SHopyield structure, thus the
urethane polymers with PFPE units. EP 1 270 631 Al is
iFRBADFTE A F TR Y et rdheeoating PRebs rypd giblapk andior occlude
SKATRIRS oy e ifstcoraponei SHQUId PRI SRR 830 o5 about 0.5 -
examples. In general the first component is not particularly

lin e diastl ongiasit gemprises 4. fluatinated matefiakwhiste pores. In
is both oleophobic and hydrophobic, i. e. both 250il- and _
WAtEHre FRRR AR CVHG! F008PEYE 76 P EB2t0B/G0%234 460 % or 70
Typigalldne first companentmay.Pe.depgsited in a range

of about 0.01 - 1.000 g/ml, about 0.05 - 500 g/m2, about

0He +400:gdn 2 yahout-0ibe 30 Bgpndis abRtiedic- 200rgANieight range may
about 5- 100 g/m2, about 10- 500 g/m2, about 5-100 g/m2,
GrahBaT 267 4b! /MY Wlférﬁ%\‘/&g,"t?ﬂg fif st B8ty maf)o i, sbout
he dapQsitediiné: rangRefatigast SRROHLD -G a/M2s P o4, abou s -
g/m2, 1 g/m2, 10 g/m2, 20 g/m2, 40 g/m2, 100 g/m2, 500

gt HOA0 Ig/AtRvt.%, abhe Setonchcontpanrient meis.

comprise any form or combination of a neutral PFPE. In

generdPEPEY Hiffer By i §H & BF 6 GrotiRy A ihe porous polymeric
melsgianPhain. thare:as RERES whigh have neutral,

non-reactive end groups. These types of PFPEs
Typically, the coating may be deposited in a range of about 0.01 — 1000 g/mz,

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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10 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

wo whyietnal PFPEs are -0CF3, -0C2F5, and -0C3F A CT/EP20a8/003234

However, neutral PFPEs malyf comprise also other types of

non-perfluorinated end groups such as those containing H-,

X0 Bir'pplioradicalS. elBVRIREb T, IPFPES dontaihintpo e/m’, about 1 -
dicals such.as H-, Cl-, Br-, 1- or eyen other radicals . .

R e Do, &t R e Gl gt = e

heegarded asngutraliRRES AcCaEing todBe.present. 40 o/m?, 80

invention, as long as they are hydrophobic. An example for

Hive pebeig GPftalmtieH0CEEr, and/or I- within the

backbion.e a%ﬁQ%CtR'RZ%E%CFZ Wherein1 Rlland R2 )

independently have the meaning of He GIBF 85y egine from

A 1500 0k K¥labour NeYtedoRERE $:0iH8k Fs2.m.u. to about 1,000,000

functionalised PFPEs which may have been modified by

nt-gFotipstet pokircalat raguhidn bteireonPhesse rerange from about

]%%Hn%ge%g)éb(\)/v 30(39)§6128760PCDEP2008/003234 17

his i%vehtlon rlétfe’rs t0 neutral PFPEs. Neutral PFPEs are

thermallyrsiable csubstantialisinsalpbleniniyater-andsmesh: 1 wt. %,

common solvents, and cannot be leached out after a

T Fatihgl &ppticattSnvCorrmercially ofvditapidenip Bsushitatglethe first

cf%rl tgn%rd;gresent invention are, for 5 example, known under

the frade names Fomblin Galden (both from Solvay

Solexis}, Kesytexiph (Bt RenE)aRdHe mudRa) (Raldn) which is both

These compounds are available in a substantially pure

FErPhokinard fe Hrsd Sismictivls Sh ppfiedtas marerodmmtifdiena coating

in water, such as fFomblin FE 20C or Fomblin. FE 20 E

o B B e R i Pt o s

1dd3idr it alyntersoreoitadstysdahn Scheirs, Wiley Series

in Polymer Science, John Wiley & Sons (Chichester, New

Y ork, NAiESFh EFFPIBPR BRI S OBTRgap SrerTaT At o iggated form of an

og’ %E’eéx%f E&ﬂf‘l}ég %Q&QJX?%Q%I‘% (%%ptr!}gﬁg’an acrylate or methacrylate.
aracterization and Applications), which iIs inco poratexéll

therginhysreference . hodesefiptignobsame.aee chyRRsHat are well-

neutral PFPEs as received by direct 15 fluorination are

kgiven #h the Book EEIBISp Sy iers PosyRthesis deedited| by “Modem

, . dy..K. Davidsan, Kluwer

e BT oue B ik, oo

YDeydée Shis l(Ohidinael/InseoW)k CiWaipternd 4835bane, Singapore, Toronto),

Perfluoropolyethers, 1999, which is incorporated herein by

IPéfefeiiRlT RPThOSHERERS HEtFaPPIobEShach dsiacorporated herein
' ' r combinati .
o oy BEo0, (L TR T P i
rBE2CHRE FAQ; GG CF 3X0sctndCHGEBh GER G- Spt@mance.
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. CF2CF2CF2CF20; C5F100; or
C6F120. Some suitable neutral PFPE structures
which are commercially available are 25as follows:
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WO 2098/128760PCT/EP2008/003234 18 Fomblin(r) Y:
CF31(0CF(CF3)CF2)in (0CF2)n-PCF3where mi-n = 8 to 45
and min = 20 to 1000 5 Fomblin(r) Z: CF3-ROCF2CF2) m-

WO 2GCE20-JOCF3where m+n =40 to 180 and min 2{§/EPggIynazse

10ICrytox10:
CF3CF2CF20-(CF(CF3)CF20)-CF2CF3where n = 10 to 60
DemflfIeTEFBEFICEIE- (CRACHZCRID) I rpE s epolymer may

LA .common characteristic of PFPEs is the presence of

|eoaésr f’ugroallcyl ether moieties. PFPE is synonymous to

perfluoropolyalkylether. Other synonymous terms
frequently used include" "PFPE", "PFPE oil", "PFPE fluid"
and "PFPAE (Giemdeeniidedriipenent may comprise any

suitable neutral PFPE available as a 20liquid, oil or grease
which may be non-water or substantially non-water soluble.
The secord aumponent comprising a neutral PFPE may be
a viscous liquid with viscosities ranging from about 10
mPa’8 Td-4bdt 1,000,000 rnPa.s, about 10 mPa.s to about
10,09(9_ Eﬁlﬁr%ggferably about 100 mPa.s }o abput 3000
mPa.s. The second component may have a viscosity
greater than about 50 mPa.s, 100 mPa.s,

The first component may also be in the form of a co- or ter-polymer of
tetrafluorcethylene (TFE) with, optionally, other fluorinated or non-fluerinated
MOnOMErs.

In particular embodiments, the first component may cemprise at least one
amorphous fluoropolymer, amorphous perflucrepolymer, 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® (Asali 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 tetraffuoroethylene (TFE) and are known as
Teflon® AF1600 and Teflon® AF2400 (DuPont}.

The chemical structure of Teflon® AFI1600 and Teflon® AF2400 is as

follows:



WO 2008/128760PCT/EP2008/003234 19 150 mPa.s, 200
mPa.s, 250 mPa.s or 300 mPa.s. Typically, the second
component may be a viscous liquid with a viscosity greater
WO g EHout 100 mPa.s. The second componeFitEFRe)e003234
have a surface tension lower than about 40 mN/m, 30
mN/m, 25 mN/m, 20 mN/m, 15 niN/m or 10 mN/m.
Typically, the seéﬁﬁﬁeﬁﬁ%phﬁ“éﬁ?ﬁﬁ?ﬂ%ﬁﬂurface
tension lower than about 28 mN/m. The second
component may have a boiling point or decomposition
point respectively of greater than éQouﬂSOC, 200C, 250C
or 300C. Typically, the second compépent may have a
boiling point or decomposition poip{gof eater than about
200C. 10The second componerQFmay havesa vapour
pressure at about 20C lower than about 1041 mm Hg 1042
mm Hg, 1043 mm Hg, |10 mmHg, 1045 rum Hg, 10's mm
Ho, opprefesablyiemeithan 442 mm Hg Typically, the

second component may have a molecular weight ranging
from dboubS806:friw Tt st BOO G600 about

s 1000am.y. 0,ak0ut 100,000 Loa .. Brefarapl. the
moledularf Weight'of the second component may range from
about 2,000 a.m.0 to about 20,000 a.m.u. The second

component may have an average molecular weight of at
least Aiea®1,660 dframu., 0;0008aieniy)., 50,800min. uoforamorphous

100,000.a.m.u.. Preferably, the seco Q nentm
RS ER B BRI AL 8 o eoat L000 & oo
1204dkypicaltypihe secend cempanentiyasdendeRasiteeif of Hyfion
: the range of about 0.01 - 1000 g/m2, about 0.05 - 500
10 AR XamebvEor ARGE M2 BBoHt 0.5 - 300 g/m2, about 1
-200 g/m2, about 5- 100 g/m2, about 10 -500 g/m2, about
5- 100 g/m2, Or about 20 - 40 g/m2. Alternatively, the
second component may be deposited in thgFange of at
least about 0.01 g/m2, 0.1 g/m2,1 WO
2008/128760PCT/EP2008/003234 20 ! The fluorine
content of the second-CoRYborReH may bgyat least about 1
wt.%, 10 wt.%, 20 wt.% or 40 wt)% of the molecular
structure of the second compongnt It {s preferred that
the second component may be Sl}bstan'fially chemically
inert, have high thermal stability, ha¥&a boiling point or
decomposition point

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

*x/y = about 15/85 for Hyflon AD®ROX (about §5 mol% TTD)



5 respectively greater than about 150C or 200C, have a
low vapour pressure, have low surface tension, have
oleophobic properties and have low solubility in common

WO B0ohesTHS. Typically, the porous polymer strucitir@sasysoszs4
have passageways or contintious pores through the
material. The passageways may open on both sides of the
porousdpolymepBirachsteral ondngathestructurario Glass (PRBVE =
function as a vent.  The porous polymeric structure may
ol &enadioer ftdniean SR B3RS structure and may be
in the,{Qrm layer wi thickness rapging from about
0.1 ;rr{lh%to aqt%)%t 50%}(5n %Errpﬁe%ébou?a pin tagq %bou%ogggsgin, oafmorphous
iabdutriOiplencipeahottA000113! dhdpastictiarembasiments,
the porous polymeric structure may have a thickness of 15

abouP1ts g, i58tt POV G SoBBETH YO (5itfplerlucropolymers there
a%t%ﬁﬂﬂ%%rg @59&9 '{E‘ %@t%é""?%r%,:ﬁﬁ‘&s% @P?op Q)!Xﬁ@)?@”gescribes solvents
structure is in the form of, for example, a tape, the

fihickinesisof thetapemay wangedremyaiaut A0, pgsiQ FE/PMVE) or

about 500 um.  The porous polymeric structure may be

RS PBRSUE BB K risirlf ROFGCTOGRTG or PalyriseRGcrosthyicne;
PRl cQFUIRST g RRIQUS:DRlYMEIG SIAGUIS DY, Peep o 633
a woven or non-woven. ypically, the porous polymetic

2$rudturdan ayheophopsiSenone fidoropolyes of gerfluorodioxoies.  US
combination of fluoropolymers. The porous po(liLEmeric

st 1Ay carphse pofietriiirosmiend (P i) e dissolved
iMSB-@a%Bﬁg%R%Q?odobm?s&%%ésf&%é%%!c@érﬂ%&%fﬁs describes
may comprise one of or a combination of suitable

nfiudrepolyimer SISticHIRS QbPiThds.or pislyviendigksn defittiviid eunorphous
Alternatively, the porous ogéneric structure ma

WO
RSSO Bo0b 003795 25 s RApRias> US 5883177,
RO INALEGSPOIY B1E%S, SURD A5, 200 Q08 0 O Bnce.

combination of polyoletins (e.g. polyethylene,
polyprepyleheympolyatmidesipotyester, palysutfonesophobic polymers
poly(ethersulfone), polycarbonate, polyurethane and

“EBfiBiRations IETRSF. i BaFiretiHr enithfleseice! reactions of

FRRIGHRANTRIIC SIHGIHE MPaY REININEAIYERER AT describes the
membrane.  The porous polymeric structure may be

rexgahded ifEHe astonedivettioreandmayutherbfdredoercacted with
U i-axialdocg,rpulti-axial expanded. In a particular ,
BHIREht e parotE SHURR T e BRpaifudd ih A3t AL is

igelinneRUch, asdR 0 substantially perpendicular
directions, providing a bi-axial structure. The porous

polynkriebtOsteivetursamglystiier éfofaHeeiiermeanoldornly serve as
hi-axially, exganded such as mono- or bi- axially expanded

BB StrafiSTSENRAS “mPREHSTAS BEIHIEHC G i dons as it
Y Re-atdaastaditiat comprsst okl ARHIRLABIRT. i . bor

oil- and water-repelient.
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In one embodiment the porous polymeric structure may be
exemplified by a 15porous ePTFE film. The layer
thickness, densities and pore-size of the ePTFE layer used

WO Baiasy, depending on the application.  Typicaiiyi/Eazeos/03234

ePTFE vent may have a thickhess in the range of about 5
tun to about 500 gm, a density in the range of about 0.4 to
abouf I84crs Ayt cammoneragey durdepisiteininirersamygef ebout 0.01 —

ut 0,0 u m. Preferre bodiment
a@ﬁ %ﬁlcgr?é)ssgé&gg’oﬁbf%ﬁ gr{n tg g&ut %‘3 pl% 308 g, abou
ﬁem%tﬁ, Hisurange e aPomtQ. fotosabeut? 1586 @Rd or about 20
an average pore size of about 0.1 p.mto about5p.m. A

p%hwufar p%é#mfé@lgutbgtﬁeﬁﬁecwam@s fPREchacerdnge of at least

tret PT ape or fﬁm a q ed ﬁy@ 3,953,566,
&\% 1S ncbé;%}nfézl Retein ncé«{] B 00 i, 500 g/m” or
pracadure, the structure comprises an interconnected

network of nodes and 22 fibrils interconnecting the nodes,

the nodescenid fibriteretimpsrisivgptise intdpmal sstravtiretiiiat! a neutral

nes the por ous p {; eric layer a}%ﬂge )
I%%%P nﬁ%gm rg?]éh%uc FdEScPibet ﬁfﬁg ?é%% goular chain.
m&@ﬁe@t@g@m&m@d@a@ﬁm B refereneR. SAe PAYSes of PFPEs
polymeric structure may be laminated to or combined with

@Wﬁﬁﬁ&%aﬂm%ﬁmﬂs@éiw@@wmmmim They are
T S e B B T U il cnd
gas- permea composn may comprise an ePTEE Taye

Gatesh with-2 satutian ofdpr examples ahoet. 01 2Wih%, né{mi PFPEs
wt.% Teflon(r) AF (e.g. Teflon(r) AF 1600) and about 1

oY RPPISVELS PEPENPFaR aprepHaEnd sof emueschichsas those
wigtalmga@fc uginated solvent. In further embodiments, the

gas- permea le composite may comprise an already
oleopieleie dif ek memibranadsdncldas an addienaloer even other
PFPE coating deposited thereon in a second coating step
iRyt bapleckberrating IO eoheeHRrAtRN Siikle regarded as

neLFmEEEPy%ép%cc Qi%% ?{l; %bOli!et: g:‘n 1%8@5151{%10 zysv t!% 1o Ccordhygrophobm
to another embodiment of the present invention,there Is
Aorevicied a@aspaﬁﬂ@aab{etnmppag&mmprﬁmg tk@p@kbone may be
orous polymeric structure having a structure defining a
Mﬁ 61 poresiakietdiRy tHaredirsligavaiy wittag seEsCL Br. L or
uter syrface (b) a coating covering at least a portion
6f s“a?‘3 ou %ar[gurface

Neutral PFPEs differ frem 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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20(9)said coating comprising at least a first and second
component; (d) said first component comprising oleophobic
and hydrophobic fluorinated material; and (e) said second
WO genporient comprising a block copolymer, said PCT/EP2608/603234
block-copolymer comprising'a PEPE backbone. 23
The block copolymer may be in the form of an A-B or an
A-B-Abtockegipolsfnevwhardi Aigihe NobthlcPAPSs Brathitgnally stable,
may be PEPE based such,as non-polar PEPE or neutral
Sﬁ%é@%&sﬁ&b&é%véa%ﬁw%%ﬁwﬁn&nﬁ%d§af&ﬁ>tab§ feached out
A0Y.Qng:of orcambination of the following: CE20;
CF2CF20; CE(CE:00; CE2CE2CE20; 5CT2CE(CF3)0;
CE(CE®)G#28)y-(C{CES) 2TEs GEAGF2CER2QEe20V; invention are, for
-(C4F80)- or - (C6E120), The PEPE forming the
BEERIG 0N BP tHe'EoSoIyiHTEr TS VABRI inkBdF g o ootk from Solvay

QMEB,E%@@CWQQ?L?%”%M@@E M@Par%&p%ﬁgomds are

block. The hydrocarbon based block may be selected from
aamjepolyolefin{suthlas polyéthylené, 4O pbly propyieae fupplied as a
polyester, polyurethane, polyamide or any other suitable
BETHRARE AR TG B BORBRIE > 2k e BRI it L

blOCkZ@OE(QJ&QﬂeB&%{?&;i% RIFPE- aNdiound in the book “Modem
poly(ecaprolactone)-blocks is described in Polymer 42
{20089 7L 16876 (M. TPbs dltheat.aWivwhichas imSolporafetnee, John
herein hy reference. 15According. to ano'ége_r embqdiment
TR RS I T R

LOMPRSIE SOPRISING(RIR-REOMEROVMAKESIHGIURA Applications),
having a structure defining a plurality of pores extending
thehathroughataddarithbat¢ésssicone outer surface; (12)a

coating coverin least a “portion off said oL gsurface.; .
: al
20(c)§‘a?f‘isc°:‘6%i?ng§cf8?%6ri‘§u ng at feast s first ar? “sBcoRg 4 oY dieet

sempanent: Eheaid isteempanesycamprisingaiesphebicd by G.
and hydrophobic fluorinated material; and

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: CFaQ; CF.CFO; CF(CF3)0; CF2CF.CF,0;
CF;CF(CF5)0; and CF(CF;) CF20. Some newer types of neutral PFPEs may aiso
contain other repeating units (e. g. C(CF3) 20 ) or such with more than three carbon
atoms: e. g. CF2CF,CRCF0; CsFi0; or CeF20.

Some suitable neutral PFPE structures which are commercially available are

as foliows:
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(e) said second component comprising a neutral
perfluoropolyether (PEPE). 24 In most cases. neutral
PFI'Es have basic repeating units selected from any one of
WO wesgesndoination of the following: CF20; CF2CF20; pCT/EP2068/003234
CF(CF3)0; CF2CF2CF20: CE2CF(CF3)0; and CF(Cf3)
CF20. Some newer types of neutral PFREs may also
contain other repeating units (e. g. C(CF3) 20 ) or such
with more than three carbon atoms: e. g. C4F80: or
C6F12FP1"® Abcording to another embodiment of the
Presedt inveRtiondasre sarovided a 0asReINEalS, 45 and
composite comprising: (a)a porous polymeric structure
having a structure defining a plurality of m/n = 2aregoo
extending therethrough and with at least one outer surface;
10(b)a coating covering at least a portion of said outer
surfagg£6)&aid coating comprising at least a first and
second component; (d) said first component comprising
oleoptioHi©ahd hydrapbiobid®tbrinated matetialand0(e)1 80 and
said second component comprising a hydrophobic
fluorinated liquid. 15According to another enfB8dim&t of
the present invention, there is a provided a method of
forming a gas-permeable composite, said method
compfising®(a) providing a porous polymeric structure
having a structure defining a plurality of pores extgndin%
there%ﬁggﬁ%}?é%'&c Witk A e dei One duter subfigen ~ 10100
20(b)providing a coating on at least a portion of said outer
surface of said porous polymeric structure, wherein said
coatifyreomfrises at least a first and second component,

wherej id first rial comprises an oleophobic and
hydr()%p%(g%c ﬂaéﬁ%]é%g#?ﬁgﬁrﬁgiééﬁd said second

component comprises a perfluoropolyether (PFPE), said

PFPE 25comprising end-groups selected from the

followingpm@E Gprace@RRH) FTERS R3Re4@8ence 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
tiquid, 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 abowt 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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wherein: RI=14,F. Cl,Bror1; R2=H, F, Cl,Bror 1; R3 =
H.F,Cl,Brorl;R4=H,F, Cl,Brorl;R5=H, F, CLBr, L
alkyl or aryl; n =0 or 1; and 100 - 10. According to another

WO wiRBBdiment of the present nvention, there is a prevideadoss 03234

method of forming a gas-perteable composite, said

method comprising: (a)providing a porous polymeric

ISfrudtuse 2668 viig s SWuchaecdéfihimBaa.  Typically, thepharalityomponent
of pores extending therethrough and with at least one outer

‘Tﬁé’ﬁr‘"’fé’b%"%al)‘ﬁ%v“&%6‘%{’“’5%%&%%%%%é?é Bétiioh of

said Qutessiiacs phRaidROroMs ROMMELICRHMCIUR, than about 40
wherein said coating comprises at least a first and second

gdimpidnettimvdiertiimsHidaivst, Hatéial cohpiiges Grpically, the second
oleophobic and hy dro%hoblc fluorinated material and said

°§E’88??8‘fﬁ551ﬁ¥68ﬁ‘§ﬁ"t SRRSO B E A Hidr, said
blOCkﬁQQ%ﬁBQ{onSﬁQ %ﬁéPaEgaﬁﬁlébﬁHﬁﬁ-or deIcQﬁpomtion point

method comprises forming a coating which may be
reptatimeld bﬁ/@igsobhhngamgeitﬁ@fibmﬁ“ﬂ:élffﬂ”ﬁ engb8Bcondypically, the

com({)onents in an ite solvent to form a coating
SR LE R then ep05| ng%?é’mcogtlneﬁsén ORISH BRE Gy Sreater than
JeRstqact of

The second component may have a vapour pressure at about 20°C lower than
about 10™" mm Hg, 102 mm Hg, 107 mm Hg, 10 mm Hg, 10”° mm Hg, 10° mm Hg,
or preferably lower than 10 mm Hg.

Typically, the second component may have a molecular weight ranging from
about 500 am.uu. to about 500,000 am.u or about 1000 am.u. to about 100,000
amau. 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 amu., 50,000 a.m.u. or 100,000 am.u.. Preferably, the
second component may have an average molecular weight of at least 1,000 am.u..

Typically, the second component may be deposited in the range of about 0.01
~ 1660 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,/mz, 0.1 gfmz, 1 g!mz, 10 g/mz, 20 g/mz, 40 g/m’, 100

o/m?, 500 g/m” or 1000 g/m’.
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WO 2008/128760PCDEP2008/003234 26 the outer surface
of the porous polymeric structure using any suitable
technique. The rust and second components may form a

WO a8 ¢ solution in any appropriate concentration BtERPEgs/ 003234

about 0.1 -50 wt.%, about 0.5 -30 wt.%, or about 1 - 10
wt.%. Typically, an organic solvent such as a fluorinated or
perflGbeifatatengtanicob o Foeryd reragpbrenisent b elissotvnbout 1 wt.%,
e first anq second components, The solvent may be a
s b AL T Bl it b e poren
perflgofinateg-solvant.Siiahlesolventsareravalabl@aly chemically
under the traciename 31\411" Fluorinerffm Liquids,
igt\4ayved Relfdreranceatilits g NI PeiiNopeiomoF HsgmPhkon point
s.olventl is intended to eyg};ggfre}rtgoéij(le aving behind the first
0

AR SO SoRBARRALs To 181 Ihe EOAMNE, TR BBy b= o

s oRoIRhebihe-solvRBimaY RedReiawabasl180C0I060m common
70C. Any suitable form of deposition technique may be
selgadbto form the coating such as a roller coating process,
dipping,.spray, coating, hrush coating, print coating, spin .
o AP T o Sl 2 P S contouons
pihe likeudn ditarmative s badilenisnaithestbe fist@ies of the porous
second component may initially be deposited in a first
PeIBERs prat e sioTite Wreoitel suffetibisthEcporous
polymeric structure and thereafter in a second step the.
oG St RIS ALSE PN, B0y o Suable porous
sEeRosiedmay bémPakitaseNMeHIe RS dRRP MU from about 0.1
polymeric structure may have an initial oleophobic and

HRVErBEHCHIY ¢anabryforTed fPerh e Mrsr ebtHpOrento Fiqut 400 um.

second co nent dissolved in solvent may then be adde
e B B B o 5 R € s of
abependingserutheccempatibilitpoaihoth cemponantsdithets where the

components may then either at least partially dissolve into
PEREHPOtHET O Ay Stalp SEparaidior sraemin DR tBickness of the
SERAAIRCORNING.SIPRS, A Sylfaple, form of deposition

technique may be usegiguc?ﬁ as a roller coating process,

dippimg:, sgtay saskinag brustrcoating, plinheeatingnsming inorganic,

coating, depositing with a dropper such as a pipette, and
oBRHPTiIRYYPIHE M Emponent comprising oleophobic and

hydr%%%pi%%y&g&aé%gmwgﬁucwe may be a woven or nop-woven.
2008/128760PCT/EP2008/003234 27 material may further

be depgsitedihyrarptasmandepasition eagtingpsie @l flucropolymer or
another coating step out of the gas phase.
a combination of fluoropolymers. The porous polymeric siructure may comprise
polvtetrafluoroethylene (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. Altematively, the porous polymeric structure may



The first component may at least partially dissolve in the
second component. It should also be noted that there may
also be more than a two-component system, 5 other than

WO HeIggivent. The first component may at least parff@i{Er2008/603234
dissolve in the second compBnent, especially when a high
weight ratio of the first to the second component such as
Fgotembrist (i dluimieatek sstivhitie ssdcondogormpohent) pymbination of

used. This can, for example, be the case for the
AR n et AT AOS BEFIE oBRIREE (B0 pevulone

SRR ARAN I NI FRES A ecPRh RPN s,

100n addition of the first component to the second
comperericulprecfitsidarrisctoprioss nporen i siavdlyin the form
Orpix with each other to form an admixture whereupon there

ame TATIE., . . .
IS"N0 chemiical reaction or substantially no chemical

reactipR bebyeskhe twe.caPRANENLSpanded in al RAEHRIBirection and
embodiments, the first component may also be regarded

ey Shvosiien E5hy-thel secontaminprordat rattfepatiapar embodiment the
dissolved. It i% ealso fodqulIn t@\% ?xecoatinglg}éith a mixtur

pgf%léiﬂ?gf%ﬁéysecgﬁ%c?mponen S 6P§nvsénts o?a%l?ﬁg?‘ﬁ%mm}y

Rbheipee 3i-d ek ClReging:oh the:per Qi@ POMidSporous polymeric
structure can be an issue when a high concentration of a
10 iR orychsrf e Ry helyeey subhraslY eRerided Arclirpgmono- or bi-
coating sojution is used. Surprisingly, in the 20 present
%}ﬁl\e}%eyn%%ﬁn éﬁg}%ﬂﬁ That )éilgt)ﬁ%ugh using a high overall
conceml 3tions ghsaieriirshans: SREoncCRIPANGINES dithBed of fibrils
coating solution, total clogging of the pores does not
FgspercAlthough not wishing to be bound by theory, it is
thouglt foral.Alagaing,ef (e Rotes.I5:810lded DECaUSE O incy by o
the low molecular welg% rang@ of the ofls e.g. a molecurar Y
15 weightrofe few theusaadigiams/meaiimiang phgemessHIanTFrE layer
polymers) used 25as the second component. This
e SHSTAY FRRRREIEAS SRofiicaitadvantages in that 28
somepreviously. kpgwi ?'I%Qfﬂﬁgkctﬁ‘a%ﬁg'sa&& YC.SXURMEY 5 1 1o
expensive (e.g. Teflon(r) AF1600) and these expernsive
dnatenalscaniasiy bedmixag: wWithhdruohileasexpepsiveand an average
materials such as fluorinated PFPE oils to provide

Bgrifie dh e tatcl vaftige e heimprefvatf Igifefiments may
20 {ERSIRNELANE Auaidansce of1olAlSlodaing ol e ROIES. & abou 0.5

The first component prior to forming the coatihg may be in

ta fbotich Anctiet, amanphaus: foratsiand tbay Comprisebam)s jum.

suitable fluorinated or per-fluorinated oleophobic and '

hydro’bﬁﬁiﬁféléqiﬁﬁ%‘?daﬁ’f&]?ﬁ?‘bbﬂﬁrﬁ%TR%Pf@%ﬁ‘ﬁﬁ‘éﬁtﬁﬁ“ﬂdﬂf‘g PIFE

0Ll LHRISEGPMPONent MAY.EXIFL A8 35Ol AhedSE by reference.

example, about 20C and about 1 bar. The sécond

IsQRyeBentp/ite tarfotriRgntseoatingisiypiealhtincd of nodes and

liquid 10form and may comprise any neutral PFPE.

According to another embodiment 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,

AritesiAdAA Ar 1Al il viAarmtimeaa A reatites A FArmaIm oA ~
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(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; 20(c)said coating comprising at least
a first and a second component »(d) said first component
comprising an oleophobic and hydrophobic fluorinated

fimaderiakcantdcka) QHédr@@@é?QﬁeCQm&oﬁﬁﬂtf@ﬂmm&gﬁgsﬁlg the interna}
perfluoropolyether (PFPE), said PFPE comprising

siertigrbeipssssidbtarfrom the following: 29 - (CRIR2)111 -
CR3R4R5 wherein: RI =H, 17, Cl, Bror l; 5R2 =H, F, CI, o
Br or 7% B PO B O R P & egtrrg suopyaspescribed in

USh B beglkyh aranlo B Q Ok ahd, 4Qm, 5 0 - 10.

According to another embodiment of the present invention
thereTis: provideo gnventing:appartius:NRying:an ORENIBgbined with a
for venting gas from an enclosure or receptacle, said

SYRBATIRY APPATRRS EORIPFSHGe ven stughsppsnen-woven structure.
I Al R g e e N rmprise
outside’or 1b0n Sald venting apparatus and TOPRIHE g2y comprise an

etitidatight seakbfor SaidQRERING SAELROLOUS 0.5 wi.% - 2 wi% Teflon®
AF (e.g. Teflon® AF 1600) and about 1 wt.% - 20 wt.% PFPE in an appropriate
solvent such as an organic fluorinated sofvent. In further embodiments, the gas-
permeable composite may comprise an already oleophobic treated membrane, which
has an additional PFPE coating deposited thereon in a second coating step with, for
example, a coating solution concentration of the PFPE in the range of about 1 wt.% -
10 wt.%.
According to another embodiment 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;
()] 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 oleophobic and hydrophobic
fluorinated material: and
{e) said second component comprising a block copolymer, said block-

copolvmer comprising a PFPE backbone.
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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; 20(c)said €dating comprising at least

a first and a second component (d)said first component
comptisihyncolebplroieyabd hytirofphobi€ flugriRatedn A-B-A block
material; and (9)said second component comprisin

a

“BISEREoPBIHEF ST Bocke Copslymer Rohhpridi fitch as non-polar
Pﬁ%%ﬁn@ﬁ?h%@ %@1@ PFP@&&‘&%@%%%S%Q%%ga%suz%g u%g as any one of

used as a vent for receptacles (e.g. bottles) containing
oliquieisindihe wentsnayibedacateddn alidergapotthe. Cr.CF.CRO;

receptacle. Additionally, the venting apparatus may be
CEsedGh RitorigtRe dpplicdfiors where Wibrcatingroftis-(C4F0)- or -
(Uze in vehicle engines and in gearbox transmissions or

44835 In further applications, the venting apparatus may

be usgd foHp QingkEIREIRRIE LRIPAREDESIMEIOPUS alenty tinked 10 a

telephones, computers (such as disk drives) or automotive
napplidationk (suchsassensois, inbtorsoheastdangs), Ohe hydrocarbon

may be used in venting applications for medical equipment.
PaAKL oty TranbRh&T eiRboditfertdf Bl Préeftiiivetitipnlyethylene,

potf‘)]r%[ ep}'/?@ﬁ’é‘)(?wcq eedsig‘r 119(1ﬁn gltﬁqg qug %J\éﬁy%%qgc %?‘Sfarlcro(mg&nsuitable polymeric
enclosure’or receptacle, said method comprising:
foprddinghénpeIous gas-permeable composite element
within, outside or on a venting apparatus and forming a
liquidtightesedl forthn opgemikgonsaid vemirigapFaitusand poly(s-
said poro f as-permeable composite venting element
e A

“RBIRPRLING () dpSTEUR POy HIBME strubtlite HAUInga> (M- Toselli et
a STHGLYTe Hefiping.a Riurality.af pores extending

therethrough and with at leéast one outer surface; (b) a
coatingcdiveringhahieasbadipastian af saidQuiernsurase: (Eprovided a
said coating comprising at least a first and a second
ga&@ﬁq@eﬁ%@omposite comprising:
(a1) 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 oleophobic and hydrophobic
fluorinated material; and

(e} said second component comprising a neutral perfluoropolyether

(PEPE).
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(d) said first component comprising an oleophobic and
hydrophobic fluorinated material; and 20(e)said second
component comprising a perfluoropolyether (PFPE), said
PFPE comprising end-groups selected from the following:
-(0)," - (CR1122),) - CR3R4R5 31 =H, F, Cl,Bror|; R2 =
1-1,F, Cl,Brorl; R3=H, F, Cl,Brorl; R4 =F, Cl, Bror I;
SR5 okt csks Bigulca BblkylQLany Ba@i@r&fea{ir%nﬂfs Qcbd from any one
The porous PTFE structure thereby may be a porous
o RpARBEHITE Ef sttechileyitg TEEfirst ESiTibneR may: algaCF,CF,0;

ise.at lea of or a combination of amorphous B
R DS e e v ey
cdﬁ%ﬂiﬁb@tﬁef‘h@p%&@%ﬁ@ @r ge%%@ﬁ?ﬂé m)élfég%%nn%ll!—:thg Nee carbon

oil and a porous gas-permeable composite element may be
atompable okNentimglgasfrom the enclosure or receptacle

even after contacting the liquid or oil and thereby _ ‘

prevertiigithé Faehvselird Brreeeptastecntomspben tings provided a

ga‘él}sgﬁﬁég%'i over-g{fssurized. According to another
t

AHe COINY LE COTNPIISING. . . .
embodiment of the pre enlt‘%nventlon, there is provided a

(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 oleophobic and hydrophobic
fluorinated material; and

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

According to another embodiment 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 sajd
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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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 20apparatus, said pgrous gas-permeable
composite venting element comprising: (a) a porous
polymeric structuseyhavingra)stragtygr 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 surfacg; l‘é%)‘ said coating comprising at least a first

and a secon mponent 32 (d) said first component
comprising an olgophphic-anpd hydrophobic fluorinated
material; and (e) said second component comprising a
block copolymer Rsaith ock fapelymer comprising a PFPE
backbone 5The method includes venting or filtering gas
from any of the f8li6Wing {eBeptacles (e.g. bottles)
containing high \ﬂ%cz%i%/ Eglﬂrdcs}r 1i_n automotive applications
where lubricating 0il IS usedin vehicle engines and in
gearbox transmiggions ©icdes; RIQIeeting. electronic
components in mobile telephones, computers (such as disk
drives) or automotiviecapplidations (such as sensors,
motors, head lamps); and in 10medical equipment
applications. Ac&drding fo another embodiment of the
PresgRldyE N, (P LS IURI A AR PEIMEADIE, OMPOSIS. | ovided
comprising: (a)a porous polymeric structure havinga
a strciuneaefininga-plfadil 0bmposite, said mPAKRS SYERHING
therethrough and with at least one outer surface; 15(b)a
coatiiy coveriiéatleastansbimion:olseierobrensurfaoeqe 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 biock-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



(e)said coating comprising at least a first and second
component; (d) said first component comprising an
oleophobic and hydrophobic fluorinated material: (e) said
WO 28Bd@iitl component comprising a perfluoropolyetHéf/EP2008/603234
(PFPE), said PFPE comprisffig end-groups selected from
the following: - (CRIR2)ili - CR3R4R5 wherein: 33 R2 = H,
i1 0@y Birfapel oRBe-pProg pEFBITE SRt HEsE @y Bitghlq irigigue. The
H, F, Cl, Br, I, alkyl or aryl: 5r}0: Oorl:andm=0-10

firs{ add. second 'components m 2 coétﬁzg solution -fn any appropriate
wnerein the gas-permea composite S agas flow

hesanann(cemparss withshednitialeriginab gas:flewbout 1 - 10 we.%.
greater than about 5% after exposure to a viscous liquid

havirfigrcwiscesitjegrs syt arrhboativotied o andgprinated organic
Sgurface tensio tcI)o ver LQ%@ %bout 1035 mN/m at abﬂluetsgg%t may be

vent may be use 1550} st and second components.
a low molecular weight C; — Cyp or Oy — Cyp fluorinated or perfluorinated solvent,
Suitable solvenis are available under the tradename 3M™ Flyorinert™ Liquids, 3MT™
Performance Fluids or 3M™ Novec™ Fluids, The solvent is infended to evaporate
off leaving behind the first and second components to form the coating. The boiling
10 point of the solvent may be below about 150°C, 100°C or 70°C.

Any suitable form of deposition technique may be used to form the 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

15 step at least onto the outer surface of the porous polymeric structure and thereafier in
a second step the remaining of either the first or second component deposited.

In particular embodiments, the porous polymeric struchire 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

20 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

25 the like. The first component comprising oleophobic and hydrophobic fluerinated
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According to another embodiment of the present
invention,there is provided a gas-permeable composite
comprising: (a)a porous polymeric structure having a

WO Bhciose defining a plurality of pores exterrdingposzsd

therethrough and with at least one outer surface; 15(b)a

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

satd 2 gatyngriemipridingsiatlbast Mafirst dmpdsseoondting step or another
component;g(F(Ijgi| said first component comprising an

BrEBpHGHIE AhETERIBHobic fluorinated material; (e) said
SeconRd.ComPAREREHIMPUSIDG 3.Al06K SABAYMEL. S84 component.

block- 20copolymer comprising a PFPE backbone;
Indheriinlth dgasepehoh dablenep Al dsitednashan gasdlovponent system,
recovery (compared with the initial/original gas flow

CratEr et S 9 e BBt e B fisove i e

SRAUINELAMISSRSIY ABRSHINENAR0L LD MRS AR 1o the second
surface tension lower than about 35 mN/m at about 25C.

8 rbypicallly athbogas-peémeablesonigpesiemayriiauesdis used. This
as_flow recovery greater than about 5% after exposure to

C%w@aéﬁ%“ﬁ&m%ﬁ r%{éevfﬁﬁ A0 18R ST IREcPatyEr ier frs o ropolymers

20mRampaRthaHHaes ©Rsion dighetihamahout 27

mN/m at about 25C. According to another embodiment of

the pfaseliitinyefitionfitheransprovidéd ss&gdsparmeable first and
composite comprisinlg: a).a layer of a porous PTFE .

SR APRP N AR I EP SR SRR FEb e SR hifgixrae whereupon
RAS SAYEWANR AVQUE NS SHUGIIL nOLEARRORMR Y between the two
structure comprising a coating on at least a portion of said

coutersitrface; 10(c)said coating comprising at least a first

and second component;
%n certa?n em@&iiments, 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 jow 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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(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 perfluoropolyether (PFPE), said
15PFPE comprising end-groups-gelected from the
following: - (CRIR.2)In - CR3R4R5 wherein: 20H. F, ClI, Br

s@hd piRdowsly kinbw e h1 BhRIbllhR3:F He %x‘{gl"ﬁ% Qéjléngée: (yg. Teflon®
F, Cl, Bror 1; R5=1-1, F, Cl, Br, I, alkyl or aryl; 25n = 0 or

AT 6 286 these OpaBive maghiekeimthengasspesineabisuch less expensive
composite has a gas flow recovery greater than about 5%

Tafter expostive 8 AVIECOUL ititia ot divieesityeatnical advantages

sﬁa@%ﬂr@éo@e@ Tﬁ%@ge&ﬂ&@?gﬁe&g ffn n%?‘c% g?ar‘?ﬁ?})s%gga g? the pores.

tension at about 25 C lower than about
SAccurdifg: toapetherembedisnent 0htnSRILSERY be n a solid and/or
invention, there is provided a gas-permeable composite

RIS (P [ayeromarporeus R stucturedwith m fluorinated

inner.and outer surface and having passageways through L
e AT LT P B eor Toe

O}ﬁ’?g structure; '
ﬁ@ﬂc&ﬁnl%ﬂ&tt%%égf?,pagg §é§g Qt%%%lﬁﬂggggm 20 °C and about 1 bar.

The second component prior to forming the coating is typically in a liquid
form and may comprise any neutral PFPE,

According to another embodiment 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 fquid-tight seal for said opening, said porous
gas-permeable composite venting element comprising:

(a) a porous polymeric structure having a structure defining a phurality 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 2 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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(c) 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; 15(e)said
second component comprising asglock copolymer, said
block- copolymer comprising a PFPE backbone;

wherein the gas-pesneakle sompegiie.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 ten¥§H'fower than about 2035 mN/m at about 25C
According to anqg?gr}grp_k&dgpoer t of the present invention,
there is provided a gas-permeablé composite obtainable
by: 36 (b) coating, atieast:amantion of said outer surface of
the porous polymeric structure with a first and second
component; (c) s&id first: édrBponknt comprising an
oleophobic and hydrophohic fluorinated material; and (d)
said second com%oﬁ%?ﬁ’c%ﬁ?ﬁﬁ%ﬁﬁg a perfluoropolyether
(PEPE), said PERE- eomR#ising ehd groups selected from
the following: -(0), -- CR3R4R5 10wherein’ = H, F, CI, Br or
I; =H,F, Cl. Brio#l) R3z4rid F. Cl, Bror!; R4 =H, F, Cl, Br
or I; 15Rs=H, F, Cl, Br, I. alkyl or aryl, n=0o0r 1; and m =
O - 10. m = O - 10.

According to another embodiment 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 clement 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) & 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 a second component

(d) said first component comprising an 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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According to another embodiment of the present invention,

there is provided a gas-permeable composite obtainable

by: 20 (a) providing a porous polymeric structure having a

structure defining a plurality of pores extending

therethroug,11 and with at leastzone outer surface;

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

porouBcpaiying Hepstitietuia Withadirst ARSSeEaBE ptacies (e.g. bottles)

component; 37 (c)said first component comprising an
C%Féﬁﬁﬁéiﬁié%nﬁlﬁwmmd@i@%@ﬂriﬂ&té@%@f&heampmcle

(cl)sjgé sec nd component comprisin lock copolymer,

said b ]?naovpo;ilemv%rt’f:}%r?‘f’ﬁra g 5% I?’ESB Bkﬁ‘gﬁ'gomﬁ applications
wﬁ&?ﬁf?ﬁiﬂlﬂ?ﬂé 9@@9&@@&%@3&@9&@@{& %&@@5%@%1}51111551%5 or axles.

invention, there is provided use of a gas-permeable
compositédnapplieniver, gas filtel; gaidgasspetmneable protect electronic
composite comprising: (a)a porous polymeric structure

Wﬁ?@‘h @tﬁﬂe‘? Pe' ety SpHaraNity(Bfch as disk driyssheg automotive

d|n ethrough and with at I(?ast ne outer surfag
apf ons as’ sensols, motors, head at Op fo 5 be used i venting
acoatlng covering at least a portion’of sal outer

a@uﬁmﬁs {&)rsaidcaating.eomprising at least a first and
second component; (d) said first component comprising an

oleophehitnatdahytirophbbicfiuoritatedsmateriali@nthde)is provided a
said second com#)onent comprising a perfluoropolyether
f&% v,egt&?a gas from an enclosure or receptacle, said method comprising:
providing a porous gas-permeable composite element within, cutside or on a
venting apparatus and forming a liquid-tight seal for an opening on said venting
apparatus, said porous gas-permeable composite venting efement comprising:
{(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 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 - CR3R4R-',

wherein!
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15PFPE comprising end-groups selected from the
following: -(0), - (GRARA, - CR3R4R5 wherein: 70=H, F,
Cl,Brorl; R2=ftE,Cl. Brorl;R3=H, F.Cl,Brorl; R4 =
H, F, Cl. Bror I; R5 =F, CI, Br, |, alkyl or aryl; 75n =0 or 1;
and 38in=0 - 10. Accordingito another embodiment
of the present invention, there is provided use of a
gas-permeable campasite-inm yant or gas filter, said
gas-permeable composite comprising: 5(a)a porous
polymeric structufe hBving'alistrutture defining a plurality of
ores extending therethrough and with at least one outer
gurface; (b)a coatihg %Ulvgljmla Stfeast a portion of said

outer surface; (C)gaid-Coating comprising at least a first and
second component; (d)said first component comprising an

oleophobic and Mdrophobicet Ofluesnated:material; and
n=0orl;and

m=0-10.

The porous PTFE structure thereby may be a porous expanded PTFE structure.

"The first component may also comprise at least one of or a combination of
amorphous fluoropolymers or amorphous perfluoropolymers.

Further, the enclosure or receptacle may contain 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 another embodiment 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 feast 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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(a) said second component comprising a block copolymer,
said block-copolymer comprising a PFPE backbone
According to another embodiment of the present invention,
there is provided a gas-permeable composite comprising:
15(a)a layer of a porous expandggl PTEE structure with an
inner and outer surface and having passageways through

the Stﬁl}lCtUE@id(tf)r@h%ﬂﬁiﬁfﬁgpr%@ﬁgwgt%e &Mﬂﬁ!n%ﬁ hydrophobic
coating on at least a portion of said outer surface; (c) said

coating cofiprising atdeast axfirst and second component;
20(d)said first component comprising at least one of or a

combfiation B BIEBHHOBROARUMAH B AfBrsRetigmer. said block-
fuoropolymEtSIARITUAIARANTSEP: M (S)eaid second

component comprising a perfluoropolyether (PFPF), sqid
PEPEreomygiging-riek0roups seleetfilirom 408 fallowing: rollowing:

39 -(0), - (CRIR2). - CR3R4R5 wherein: Rl = H, F, CI, Br or
l"eﬁeBTR“ie§ (Hg.ﬁa;oqjﬁs]gqomawiggﬁglmiﬁp Bruglsdip automeotive applications
where lubricating oil is used in vehicle engines and in gearbox transnussions or axles;
protecting electronic components in mobile telephones, compuiers (such as disk
drives) or automotive applications (such as sensors, motors, head lamps); and in
medical equipment applications.

According 1o another embodiment 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 Jeast one outer surface:

() & 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:
(Ol - (CRiR2)m - CR3R4R;

wherein:

Riy=H,F,CLBrorl;



e

124F, Cl,Bror 1; R5=1-1, F, Cl, Br, I, alkyl or aryl; n =0 or
I; and 10m =0 - 10. According to another embodiment
of the present invention ere is provided a gas-permeable
composite comprising: (a)a layer of a porous expanded_
PTFE structure with an inner andputer surface and having
passageways through the structure; | 5(b)the microporou_s
structure compristng 8,¢oating en:at least a portion of said
outer surface; (c) said coating having at least a first and
second componehit:(d) it Birst tomponent comprising at

least one of or a combination of
oIeophobicandhy%‘réﬁ%gblééoaﬁ‘ié)fﬁhous _
20f|uoropolymers{pgﬁfi@@pg}ymﬁ ﬁ”aﬁjyf?) ;ald second
component comprising a block copolymer, said block-
copolymer comprisiagra REPF backbone. WO

2008/128760PC T/EP2008/010234 40 BRIEF
DESCRIPTION &F HE'DRAWINGS

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 another embodiment of the present invention, there is provided a
gas-permeable composite comprising:
(a) a porous polymeric siructure having a structure defining a plurality of
pores extending therethrough and with at least one outer surface:
(b) a coaling 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 1o a viscous liguid
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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Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings in which: Figure lis a
representation of venting apparatus according to an
embodiment Sof the present inveption;  Figure 2 is a
schematic top view of a coated porous PTFE structure
acco@ﬁ%@@h@é&'@%@r%mi%ﬁdé%%ﬁﬁ HA? RIsSE Qa'{slﬁ\c{e Q'E:I%Qf.éry greater
Figures 3A - 3C are representations of apparatts and a
tprodeduféused fareondueting an RinHOWIBCAUEROIBSE: the range 10
10Figure 4 is an expanded view of part of the apparatus
TSRS ARG v 8 Aurfacetigtife BakenthaprbasAfatidirof about 25°C.
appa nd a procedure used for conducting a vertical ]
e S e P ey e b provided
olsigresiBicango.6& asapenresentations of test liquid
residing on four different test samples 1 -4 at t = 0 sec and
t = 185ec, respedtivetyy s SHijures- i andl ZBiake and outer surface and
expanded views of sample 3 as shown in Figures 6A and
6B at t = 0'SERRRH LT sl vishesivENe  Figure 8is a
representati ' us used to form a : .
oo e S e e o« potion o s
invention; outer skrigteres 9- 10 are SEM surface images at
different scales of magnification of a 20gas-permeable
comffositeSHihichinasoepairit: Bylasselitiomddavd. bmponent;
Teflc;g)(r) 'A?stIdG ) Sgn a fluorinated solvent; Figures 11 - _
13 are SEM images ‘At aif&vent SBAIEE O diiificatiop gphobic and
an a”"_perm%m&)%rﬂ%ﬂ@ QR @xgptﬁ“tmg Iﬂgq,%%%%mto an oil rating
invention which was coated by a solution of 1 wt.%
Teflon(r) AF1668tand 10 wt.% PFPE in a fluorinated
solvent; WO 2098/128760PCT/EP2008/003234 41
Figuf® 14 {84 GraphSHBMAY tRempisie A rgBuefantgther (PFPE), said
COVQJ’% QXI‘&SI% E;Hg léllll% »\érsdutl gns%lggtgcglargr_rp t?]g}] 1%%%": .
composites accordingto the present invention; = Figure
15 is a graph showing the percentage of air flow recovery
and liquid entry pressure vs. wt.% PFPE in a coating
solution for gas-peiméabiB:coniffeRites Saccording to the
present invention; Figure 16 is a graph showing the
percentage of air flow recovery vs. wt.% PFPE in a coating
solution fopgas;permeable composites according to the
present invention;
R;=H,F,CLBrorj;

Re=H, F,Cl,Bror};
Ry=H,F,CL, Brorl;
Ry=H.F.ClL Brorl;
Rs=IH.F, ClL Br. L alkyl or ary};

n=00or1;and
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Figure 17 is a graph showing the percentage of area
covered with a test liquid 10vs. 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 inventiog; = ¢ - 10; Figure 19 is a graph showing the
percentage of area covered by a liquid vs. 15time for
gas-pberriedbteseoraptsitliscareotitingtc thhe Prasespvery greater than
invention;  Figure 20 com ar%%S'EM ima%e,srof WO e o reate
O 1SS TR B 4 tH A SoTEiBh o 14 TNt © &
AR89 inedugrnated solvent defidmage) 1 and the, avout 35 mN/m.
second coated with a mixture of 1 wt.% Teflon(r) AF1600
and AGcwtdg RRREL N afiudrinatetiisoivantt (rightimate}; is provided a
and 20Figures 21- 22 are SEM images at different scales
LS PRBGHITCATERSHT SAI PErmeable composite which was
b R R TS A0 e s
images at gliffgrentacalessehmagnificationof an
air-permeable composite according to the present invention
whicthwasticoptedsoyre 28solutionraf dcvtids Teflolaés) a portion of said
AF1600 and 4 wt.% PFPE in a fluorinated solvent. WO
2008/128 78 EHEP2008/003234 42 DETAILED
DESCRIPTION, OF THE INVENTION: -, FguiS 88905
possible representation of apparatus according to the
presant inveatigns generatndesignated 100ledddeone oleophobic and
apparatus 100 comprises a lid 102 5 containing a
gas-perrndaBterbelnt foa(eotymsn thif-uariekbhs ganppsthen oil rating
gas-permea}kgllleI vent 104 is centrally located in the lid 102

O

and permits §aSifow 110 through the vent 104. Although

not shpwnlliSnetNesRssaY fnhedas RRIReaBIB MR said block-
104 to be centrally located on the lid 102. The lid 102 is

secured tocapobntainent36yiarasthewstikead. The

container 106 contains a viscous, low surface tension liquid _
108. "KE R SATRFEE A AP HE trsdadly Yeewpatfgompared with

oA S S e A BRI
habhe HdilQaand gaspermaablenvent 404 aontainad dhereinihan about
form a liquid-tight, gas permeable seal for the container
3306/ Figabei2i8 @ schematic top view of a uni-axially
expanded PTFE structure 15 generally designated Zi)o _ )
which §ie 1o i A ST SRS O A BEIBLL EBHTPoLIE s provided a
Accarding 10 the presehtinygntion. The PTFE structure 200
is made up of nodes 210 and fibrils 212, with pores 214
located bepneemmthe fthoids 2AdZndrhesreuisuee coating: layeture defining a
216 (represented by shading) on the surface of the fibrils
212, betwddiidshie BftheFipiieioregiiersh wsh ot ttig least one outer
nodes 210. Tpe coating layer 216 is a combination 20 of a
first comp()sﬁlé?]tebomprising oleophobic and hydrophobic
fluorinated material and a second component. The second
comprises PEPE, said PFPE comprising end-groups

~nlAamntad frarma +la A FALLAYVA 711 ~ D1 DN\ DY DOADC
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WO 2098/128760PCT/EP2008/003234 43 wherein: Rl = H,
F,Cl,Brorl;R2=H,F,Cl,Brorl;R3=H,F, Cl, Brorl;

5RA=H, F, Cl,Bror!; R5H, F, Cl, Br, I, alkyl or aryl; n =0

or 1; and m =0 - 10. 10Alternatively, the second

component is a block copolymensomprising a PFPE

backbone. The coating layer 216 covers/fills at least

partially someinf the:potesBdddnadecuprBythe spaesoerous polymeric
between the fibrils 212. The coating layer 216 may cover/fill

at least paffBf e poire S s radisae enmarrsost surface of

the PTFE strycture 200 but may also 15 partially _
pene(tcr)ate/isr%}gré%srt]a%g?ﬁ%et ‘e main Body of t’ff)é’ %Wlfmd hydrophobic
structure 20Qikheiceating. layer 216 therefore covers/coats

the nodes 210 and fibrils 212 on the outer surface of the
PTFEstruetisree280 amupnmayt blogkising fopaticlugeisame @OFPE), said
the surface pores 214 of the PTFE structure 200,

20DEFINITION BRI (S erourpsriagisd uihedpiigwing:
composite" is meant a porous material that permits bulk

flow of air or other gases through it. This is in contrast to
non-porous matefials inRvRigh-gasmpermeation is controlled

by diffusion mechanisms. By "oleophobic (coating)
component/material” is meant a material which 25repells

oils. Typic%!%rgggse materials are fluorinated and exhibit

surface energies

R;=H,F Cl,Brorl;

Ry=H,F, CLLBror
Ra=H,F.CIL Brorl;

Ry=TLF, Cl, Brorl;

Rs=H, F, CL Br, 1, atkyl or aryl;
n=0or1;and

m={- 10

According to another embodiment of the present invention, there is provided a

gas-permeable composite obtainabie by:

{(a) providing a porous polymeric structure having a structure defining a
pluratity 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;



10

WO 2008/128760PCDEP21108/003234 44 lower than

about 26 mN/m, preferred lower than about 24 mN/m, most
preferred lower than about 20 mN/m. By "oleophobic
substrate/composite/membrane™ is meant a porous article

with an AATCC Test Method 118;1989 oil rating of at least

1. This means that the 5gas-permeable

subsgpate/com Qgﬁt%émma@&@%@gdﬁg@@oaioﬁﬁp%ﬁnﬁydmpmbm
towards oils and/or low surface tension liquids.
"hydrophobig{oeatingjecalmponent” is meant a materlal

which repells water. Typically these materials are

substintiaffjSiEETABIE APRSTS reamarBsisit Ueostaer dighss said biock-
with Watercglgg ;ggrt ?%131‘5919Ut ﬁIQPé)gef[egred greater than

about 900 y “solid" Is Meant a state of matter which

can suppeitdeadshasardefinie shapsand velume, s i provided
whose constituent elements have a substantially fixed

uspoRiitibredfrspactielativectdceach oteravhich Hegosnts fos-permeable

ade ree of rigidity. By "liquid" is meant a state of

“hatter thafhd&%the ability to flow under the action of

eth’Q‘l’i\j‘IEW §g&%h§@§l@ﬁi§yﬁm§uM$% CQ@{IQI%rEOdERQmO a plurality of

shape of a confining 15vessel. The term "liquid™" also
includes alidesmscatiofshartigienseswith Byaliquicbtighturface;
seal" is meant a seal which cart withstand a water entry
pres@‘a re cff%fﬂ@%ﬁ‘éﬁ@atﬂbl@g pariitthoutibaragarfaceBy
"out r surfac is.meant the ou rmo?t surf ce extendln

coa n comuprising at ieast a tan second co QrCni;
arounid an outer siern pefimeter of the porous polymenic

strugtyre whichicanhs,physicaliytoehed 20.aRbWhieh nydrophobic
first comes into contact with a liquid to be repelled. It is this

outer surfdoertivatdsninepdrtanit for liquid repellency. The

"outer surface" is not intended to include the inner structure

withi'the THEiFF 550y SFRAR HoISHE HoR st straekifige: (PFPE), said
By coatingilp IMgARLA.IaEHIghcoveilng sTRCRARN N
"outer surface" of the porous polymeric structure ‘and the
inner structure within the main body of the 25porous
polymeric structure. The coating may form at least one or
more or a plurality’ W& RF08/1 2876GP CDEP2008/003234
45 of closed and/or occluded surface portions by, for
example, regions of a closed and/or gas-impermeable
coating laygy..By. "fluorinated material" is meant a material
withUOcontent of at least
=H F,Cl, Brorl;

Ry=H.F,CL Brorl;
Ry=H, F.CLBrork
Ry=H,F,ClLBrorl;
Rs=H, F, CL, Br, §, alkyl or aryl;

n=0orl;and
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1 wt.%. 5By "neutral PFPE" is meant a perfluoropolyether

with neutral or non-reactive end groups. These are also

sometimes referred to as unpolar or non-polar PFPEs.

Neutral PFPEs differ from the functionalized PFPEs which

contain reactive end groups. Conynon terminal end groups

of neutral PFPEs are -0CF3, -0C2F5, and - 0C3Fi.

However, there may(beialso other types of

non-perfluorinated end groups 10 such as those

contdififAtiire ‘CinBkergmbdidiess! Eixamphesfomtion, there is provided
fonsperfluorinated end groups of neutral PFPES comprise

Structures such as - TRZH2 CE"BroOFsr ItgeRetd-gas-permeable
cdRpodite CdmBEQD. Also PFPEs containing radicals such as

H-, Cl-, I-or Br- or even other radicals within their backbone

(i. e. (bt justras en ignouips)mayestill e segardedidsning a plurality of

neutral PFPEs according to the present invention, as long

as they 158?&%%%5%@?&@9%%@6% Imastteriatsithat face;

allow.passage of gases, especially air. Thesge include

s T e At vporvc

passageways @étﬁ@@ﬁﬂﬂ)mrﬁélﬁE‘eggﬁatﬁ\jﬁlﬁg§§08{dacomponem;

material. Such materials may have very small, microscopic

voidé¥throsgholitsamdmental struptisiegwirichifosmtan and hydrophobic

interconnet%ted 20 continuous air path (passageway) from

one surfade 8 BIEME Hhé*fassageways open on sides of

the material; interconnected internall  for

examale, Toire o g ok

meant any:fpsipnet diepisittimerrotbaifeums of higher

adducts, co-polymers, block co-polymers, ter-polymers,

brantfHet Beliaerdeseredisuiiké thpotyrmaisydonen, there is provided a

~molecular weight polymers or high molecular weight WO
ga%ei 2 6‘%’ ‘i?ﬁ‘:)

081128760PC T/EPBOUE1003234 46 polymers. A
"poly@er SLIGIUES WP%B%H&%%%&RBMH&%&Q UM ner and outer
reaction such as a radical polymerisation, a condensation
or additiortyfpe redbtioncandamayakedgpeatsituctyral
units and/or monomers connected by covalent bonds. By
"oligBmer1& THEARR A T STEHRRER CSPrRiIbtE MbRstiof pnahier portion of
units such,as fless than about 100 monomer units or less

ace; X .
than about 30 monomer units. By "component” is meant a

chermijcal mulequis; PR RRAIOSECOMPQSIHARWRIGR IS
used as one of the ingredients to form the coating.
() said first component comprising at least one of or a combination of

olesphabic 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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Definition of the Term "Liquid Repellency” 10The term
"liquid repellency" is used as a generic 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 mgghanism how the liquid is
repelled or leaves the surface. It implies the contraction of
liquids on a surfaggytq ts, But-also formation of a
liquid film on the gg??ac%%vﬁr{%:nh c??ﬁ%%%ts 15and/or slides
down, or any other suitable mechanism. There was the
need to come up with a test method which quantifies the
liquid repelf8i&fproperty of a porous substrate. The test
method used is dfgs:cﬂbﬁdcpglp(\)/}/}TEST DESCRIPTIONS
200il Rating he dil rating was determined using the
AATCC Test Methodrl 18¢1389, T.he higher the rating, the
better the oil repellency/resistance. A value of greater than
1, more preferabRs 4 FoFhighardasipreferred. The oil rating
was determined on the side where the coating solution was
applied or on the'diaE that Wi tirected towards the
25coating solutign bath; r, tively. WQ.
2008/128760PC%I'[}EI%%hg'o(gﬁo%%q%}ﬁ}%?r\ﬁgt’er Entry
Pressure Watercastryspgessure (WEP) provides a test
method for water intrusion through membranes. A test
sample is clamp&d-Beten a pair of testing plates. The 5
|0W9,I§|£;|§EF I’)]?.OS thet:habili t %ressurise a section of the

sample with-water. A precs BFBH PapBFE Aty Bnhsis sprovided a

gdhe-samme hetween.ths:Rlate on the non-pressurized side

as an indicator of evidence for water entry. The sample is
then(pressutizedoivitheacratepficb i FeGsecendstintitAe and outer
pH paper gets wet which is the first sign of water entry. The

water presSHRS A X IhPaTHT e Yo beraet s tHeWEP.

10 Liguid Entry Pressure.  The same test method as ,
des%%bed@gr%%oﬁ%?ﬁ rement o 1%3‘3\%&5?%%%9“&%%% fgportion of
was useds@nlywaterseplaced by another liquid. In all
measurements, a liquid composed of 68 wt.% water, 30

wit.%Cof 2-Ridpeitiol fisopr eplamok ©994)duach 24 1omitiént;

sodigl\gn dod%cKlsulfate (SDS) was used as test liquid. A~
surfade tefiSion of 2B TN AR BAE LTEIt) 0 £ 2% fngignation of

(at a sheag;ate .20 seed) yere measyred at
temperaturegtl)gf %5%3 for this test liquid. (%g;hllgizt%e%%?iquid was marphous

used as aflapproximaatenltorsiangare iguid cleaners).
(e) said second component comprising a block copolymer, said biock-

copolymer comyprising a PFPE backbone.
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20Gurley 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

wo vessue. A sample is measured in a Gurley Densomiestas/ 003234

Model 4110 (ASTM 0726-58% The sample is placed
between the clamp plates. The cylinder is then dropped

FeRH:EEORAUIOMat 2B iRefidiasiopwatch) is used to
record the time (seconds) required for a specific WO

20(1EAYEHBOCOf /EP HESE0T oI B ofPh &5 SErled by way of
SR S90S AISRIRGR DINE.GYINAGY, TR AME in e

Gurley number. Pore size ore size is determined
usingrazstandarekfedvkhiRioraometendMogeltGRRdAS00 A EXembodiment
A silicone fluid is used for wetting of the pores (Silicones
FIPREFEBHENEAIES 200 10 cst, from Dow Corning). The
deterpined pean, oW NOLE Siz6ris GNEN BRI R ErslaR b cording
the substrates used in the description of the examples.

1d B BeifaeatbahsionMeastrementtion; Surface tension of

the challenge fluid was measured with a Kruss K-12

tensiSHEtEr bising 4R FRERH ar owRPE iy dfpprocedure used for
c\é\{ﬁb&i{%x@gﬁ%wg@gggy Wilhelmy plate immersions were
C

conducted with flamed ICrass standard platinum plate and
the soitwaredefaygirded ainetd rsriAlltiy verrsf sicetandigns 34;
refer to a 15temperature of 25C. Viscosity Measurements

The Visesit 8 HEPRASRE FEEMETIERTE adterritiatity % “onducine 2
JHRRKSNBORIS rererreB10YE RGORYERS L Arplate /cone

arrangement (cone designation C35/2 Ti) was used 20for
all théignea$urend sBtsrAtbgiveraisc oSty datadrafabitg @ four different
temperature of 25C and a shear rate of 50 sec.".

BEEPRITR AT SO CSHMY Layahiesors el
2008ﬂ§§%69592[/ﬁ3§9%&9362§éw5 of sample 3 as shown in Figures 6A

and 6B att= 0 sec and 1= 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® A¥1600
in a2 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 wi.% Teflon® AF1600 and 10 wi.% PFPE in a fluorinated solvent;
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49 after hot solvent extraction From the weight difference
of those samples the coating laydown was determined.
The samples were extracted for several days first with hot

wo pevisorinated solvent FC-77 (from 3M company),pCtiEr2008/003234

afterwards with hot fluorinatedl solvent EWE- S7500 (from

3M company) until no more weight loss of the samples was
detedtedie At iF logvaRredovery tiestrcentade igilmes @RereBEY test liquid vs.
represent the air flow recovery test. Figure 3A is a .

B hPATIR RS SRS O R B H BT FrERsal et
appaﬁ%’g’§gqur£g¥hd§m¥ﬁgp§ggmlg‘3%f 19 alrsf I%\%very and liquid
recovery test apparatus 300 comprises a cylindrical

egontamers30? with aiiriecterein8Cohtmwhichav@yrizeble composites
used to retain a volume of 100 ml of test liquid 304. As test

eGP RREF A5 B REtR composed of 3 wt.%

PO'M%YJQW& qgqoé}gpﬁfrﬂ%ﬁédﬂgt}&g%@'r&%aérﬁow Qcco:very vs. wi%
437190, mean molecular weight of 1300000 as determined
HBYL 8 (ighi8catterimg)), BswtiHrofi¢hesilistneasyrfactanthe present
_Tegoprene(r) 15 5847 (wetting agent from Goldschmidt
REVRhd 94 wt.% deionised water was used. A surface
tensigi,of 23N A0E AN SCOSIE Af LD aPPR 3 red with a test liquid
(measured at a shear rate of 50 sec') were determined for

thénte Strligetictateabte mpersiter ecof A6 Thetestt igeidionust
ea B TSR AE GOBRHB] el eovery wd i
Sharaeiarisation: of athsamples.and e fRNOMIREmAINN composites
20flow data after performing air-flow recovery test always
aefetite thit taselitinidutintess otherwise stated. A

second test liquid, a viscous oil was used for three s les .
oty (A oy 8 e e MGG © Tasid v
sk iaces teriepel ellspdhes dasignationgithis: qil was:;

"Castrol Transmax Z" (automatic transmission fluid from
DeutdtheeCAstrolravOSEHD 8128 76 0PC HEMND(I8/GB8 X34ed with a
50 Vertriebs llschaft.mbH. Hamburg). A surface.. .

ARl I8 LA oo kg R image. and

sEeastied At sheaitaie 104HQ setohanas datanNies: 8 PFPE i a
25C.  As shown in Figure 3A, there is an adapter 306

fipeornsis whieh @bidayeehtdt into the container 302 for
measurement qf the initial air flow.and residual.air fl .
attor THIE chnact ot S o g B Aaton of an i
RIBsSIK Qoafsd Ariadh(les alrh Bverpiessure of L2reabaw AF1600ina
compared with the surrounding pressure) yielding the air
fronprieiel tteorm/standard-liters/hour/cm2. All air flow

data segarding o Jowteaye SSEereInAler IEISeH IR or an o
are therefore in‘the units of standard litersihour/c

pagasid ediiaipressuiaoid Zumbaenl hbeiciemianas coated by a
being tested is located at the top end 308 of the container

SO UNE- 2 (5 BePBYHARBRENY bW GritHEEts: EReriaog! stlvent

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 (Makrolont).
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15The 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
wo gugsmmtially circular 20mm diameter section of thecT/erees/mosz34
microporous test sample is eéXposed 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 20 construction,
Edbddensd] ",7.,3';3‘:.'!%;..!.“ SRS heck 302a. A
Slmplgi caéc !s?‘ Q %Qec%n 1 hg znes}:t&’gsé'l %%9&9&%8!%&%&9@%@9 the present
results for these smaller types of microporous test
iSTRIeS cSmalic nsamplesotay thereforathe neaswigtbayith lid 102
this apparatus. To perform the air flow recovery
TRIERIRE OB 0 YeaS Sh SinAhAERAIRS 23IS ¥BI inberfsgermeable
&c%tt%t itshc%n%? yl ﬁggégdalgél)g%gt?@g?nyw ergg{g Q%W%I@&ough the vent
sample 310 for 5 WO 2008/128760PC 1/EP2008/003234
Bl secands. sbhenbeightiohthacigsis caltmpeyenttdltestt 104 to be
sample is 2 cm. As shown in Figure 3C, the container 302

tertreh pstisfadholits! Srigiial poSiidirrtidraaseriptprs 100 via a serew-

egz!g.u %9'5@%&%&’?&6 rpo%%ﬁllijsr Q%@JJQJ, {W %&qgﬂgogfliquid 108. The
exactly 5 minutes. The air flow recovery test is performed
ahtamm] tempebaied 251 hecpecednt @l flowfégadenyofhawn in Figure
porous test sample was determined by the following

foffiiutcFe Lfetishl B At P IS PR 06N BBEH AP led The B
fiowsvere determingd as deseribad in, the Al fIow. FeROYR ¥ermeable
test. Liquid Repellency Test 10Figure 5 is a representation
ebappheatusid00 esed to perform a liquid repellency test.

One side of a glass slide 402 (3.4 cm x_8 ¢cm) is provide

- d . .
with & it STl At 410e tape" 207 GHtD WhTgAPg~ 71 FE strocture
g&@?ﬁl? @s@'ﬁtg@@ﬁ@%ﬂ%&l t?cﬂ'ﬁa:;g (419@ @rg%et%g@golr%us composite

Ixed. 15To perform the liquid repellency test, the glass
slidelidp & witipthenfineehporolis: Ut rate O 80 wertizalpyof nodes 210
immersed into a bath 408 containing test Iiﬁ)uid 410 for

Aot 22 s SCBRIE AL (BB UL THE fesiqlig™ ™ * co=ne
5 £l QUERA AN i RSO HIORSPEE E00.008 ligtidhh some of

of the following blue dyestuff solution: Duasyn Cyan FRL

0 figpiClariant Frodekibe(Deer8th|arid oG nmb HyE ralfkfur ombination
am Main). The 20 test was practically don verticall X
AT ESE SR R 0 SR HERIEr (D S o
and ifingdhg.hath 498 with.thedestdiapieid 1Q frombeloMiising end-
until about 80% of the length of the fixed porous substrate
gobpissitenee feedibAftdramimmersion 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 406a9f therpriQueRaskbstrate 406. The

sliding down and contraction behaviour of the liquid film of

410
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WO 208/128760PCT/EP20118/00234 52 on the outer
surface 406a during time may be recorded with a video
camera 412 for subsequent evaluation.  Figures 6A and

wo BB/shaw a typical evaluation of four test Sampleseb;Zpdiodocszs4

in parallel. Sample 1 was co&ted with a solution of 1 wt.%

Teflon(r) AF1600 in a 5 fluorinated solvent, Sample 2 was

coated with gisltion of | wt% Teflon(r) AF1600 and 1

wt.% PFPE in a fluorinated solvent, Sample 3 was coated

with a solution of RvitBoFTellGnoaF1600 and 5 wt.% PFPE,

and Sample 4 wa cggt&déyig}g olution of | wt.% Teflon(r)
AF1600 and 10 wt.% PFPE'in 4 fluorinated solvent. The

PFPE used was Fouahlin{ryiYs:¥AC 25/6 (Solvay Solexis;

average molecular weight: 3300 10 am.u.). Figure 6A

shows a first snap8hotirhrhédintely after removal of the

bath (t = 0 secondg) & d];F' e 65 shows a second

snapshot after a \?\%it?r% irén;qé%orfﬁ lgggﬁ?ﬁ’ilé, respectively.

The test liquid usgg-was @ mixture of water,

polyvinylpyrrolidone and a silicone surfactant (Tegoprene(r)

5847) as describer béfoté: 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 see'), 15both measured at a temperature

o 1gnlatively,FIBUIEER: ShawsthatsSample tdscinattectivpristy = PFPE
repelling the test liquid as the percentage of area covered

reavidires- almost unchanged after 15 seconds. However,

Samples 3 - 4 which.were coated with increasing amounts

of PP LSRN P 3o ehy B Vo bk 1 B HiRs 214 made
propefties SaRRledabthe bestliouidirg peleneymay cover/fll at least
20properties as virtually all of test liquid has been repelled

frorhofties cerstadt! suritsca e tisrsee s F TFERiGiFes 208 but may also
and.7B are nified views of the images taken-of Sample »o0
<l E‘éx%utﬂg egg%%%l%“sp and te:miOS(aéeef:ncaiur?ds{,}grj‘t;espegtiveIy. The o
lighdich ¢ epellencyntesbrequiieadhefaasian nithe anedsveithion the outer
the evaluated area which is still covered by the test liquid to

2BHectletdiniingd mera WA B B Qattiidesorfef the surface
a waitj ime 5.seco WO
2"6’6"’5/%%%’%@85%1%&“5’5 6%%03234 53 about 50% of the

evaluated area is still covered by the test liquid. The

evaluated area was 2.5 cm (width of the sample) x 4.0 cm
iskarcelrdel #eNiuid borderline at t 0 seconds to the

lower e).. Whilst ifi bodi t :

et ioh AU Dech GCSeRo0s & Abaua el B Al permis bk

appregiated thaat depantigiromitie idescstibed to non-porous materials in

embodiments may still fall within the scope of the present

iPeSh PIERERA F prRTAs SUAEBTODRGIRGBIE and

hydrophiohig fluorinated. matetialmayRgHsed 4RI e erial which

first coniponent and any suitable second component

cepapising akcRE with eadrglospJlasifelldwsdnayiiiesurface energies
used:
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10 -(0)n - (CRIR2)m CR3R4R5 wherein: Rl = H, F, CI, Br or
I; 15Rz H, F, ClI,Brorl;R3=H, F, Cl, Bror I; R4 =F, CI, Br
orl;R5=H,F, Cl,Br, I, alkyl oraryl; n =0 or 1; and

WO 2BBmsBe-10. Alternatively, the second componBiTEpeays/603234

comprise a block copolymer‘tomprising a PFPE backbone.
WO 2008/128760PCT/EP2008/003234 54 EXAMPLES
1dReth@folewintg examplesyfodiicifie remt xpaiedi/m, most preferred
polytetrafluoroethylene (ePTFE) membranes were used as
I pokRLPBIE Bubstrate. 5Substrate 1 An uncoated

poroys menaaxial exnander ROMIRNAINALORYIENe  porous aicle

membrane having a thickness of 308 pm, an area weight of
w2k ghnZca penddipal 59:398% 08 nmiganoreside dhi@3®ans that the
inn, an air flow of 24 Gurle%ifseconds, a water entry

preeTUAlof DYS A eGP BITPATAT Of SiWad Gt Phie™= e o'

a%gl tetrafluarqethylane;membrane 10was manufactured as
efined in US 3,953,566, which is incorporated herein by

By “hydrophobic (coafing) component” is meant a material which repells
water. Typically these materials are substantially insoluble in water and exhibit
contact angles with water greater than about 60°, preferred greater than about 90°.

By "solid” is meant a siate of matter which can support Joads, has a definite
shape and volume, and whose constituent elements have a substantially fixed position
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 "Hquid" 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 jeast 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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reference. Substrate 2 An uncoated porous expanded
polytetrafluoroethylene membrane 15 commercially
available under the article number #13883na from

WO Neli2@3ere & Associates was used. The PCT/EP2008/003234

polytetrafluoroethylene membrane has a porosity of 53%
and was oleophobically treated with a fluoromethacrylate.
ol hiseoleaphobitdly ttefateshalBdhbl, Mmembsainediatisaf a ciosed and/or
thickness of 191 p.m, an area weight of 205 g/m2, a
HOTBTE GP S TV A Iian pore size of 0.72 pm, an air flow

200f 25.GUrley SecoNds: @ ater &ngams&s%@@%&&%m of at least

bar, ahd an olil rating of 8. Substrate 3
icamumercially available biaxial expanded ePTFE membrane
(available from W. L. Gore & Associates GmbH, Germany,

ArticRYNEEH NI D028 3ot B FR B PRy onreactive

ey%i kortlﬁgsi%];%Sagrg}sg‘qoggglggqjgme%f t])6afg £ 9;0159;%5}{131 PFPEs.
of 71%, a WO 2008/128760PCT/EP2008/003234 55 mean

Neoie! SiFemf O fom ar dnfovwaofd PRGUNStisecumdseative end
water entry pressure of 4.38 bar, and an oil rating oft.

eSHpSS (P AR ST U 6 SEP PSr BLIASHIBh ksl B pd e CoFs. and -
Raopretiafiuqroathyicne @Ws%#@%iem&@&hqm@ end groups

106 um, a width of 12.0 cm, an area weight of 83 g/m2, a
spOresityefcbdditnpHnganEpose Isizicat.0 B2mplks &n ain-fleduorinated
of 22 Gurley seconds, a water entry pressure of 1.40 bar

Sharamedil At BFPEWABREE G FAED SttetiattdaRddthferle Br or D
MNEPRIGNSNAS PapLiAsurRd ASAENINGHIRY D ASIACRL, C1-, I

10which is incorporated herein by reference. The

opBram etersoandrpiicpertiednofBubdthatesils. 208 enes 4ndrgoups) may
sglrl]?)\évlgglar}c;gg Eéenelutkgaei lg%NP'Es according to the present invention, as long as they
are hydrophobic.

By "porous” is meant materials that allow passage of gases, especially air.
These igclude materials that comprise pores and voids that form passageways
extending through the thickness of 2 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-poiymers, ter-polymers, branched polymers,

cross-linked polymers, low molecular weight polymers or high molecular weight
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polymers. A "polymer structure” may be formed by a polymerisation reaction such as
a radical polymerisation, a condensation or addition type reaction and may have
repeat siructural units and/or monomers connected by covalent bonds.

By "oligomer" is meant a relatively smal} number of monomer units such as
less than about 100 moneomer units or less than about 30 monomer units.

By "component” is meant a chemical molecule, compound and/or composition

which is used as one of the ingredients to form the coating.

Definition of the Term "Liguid Repellency”

The term "liquid repellency” is used as a generic 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
Hguid 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 ¢ come up with a test method which quangfies the liguid

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

TEST DESCRIPTIONS

Oil Rafing

The oil rating was determined using the AATCC Test Method 118-1986. 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 fowards the

coating solution bath, respectively.
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Water Entrv Pressure

Water entry pressure (WEP) provides a test method for water infrusion
through membranes. A test sample is clamped between a pair of testing plates. The
lower plate has the ability to pressurise a section of the sample with water. A piece of
pH paper is placed on top of the sample between the plate on the non-pressurized side
as an indicator of evidence for water entry. The sample is then pressurized with a rate
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 liguid. In all measurements, a
ltquid composed of 68 wt.% water, 30 wt% of 2-Propancl (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 liguid. (This test liquid was used as an approximation

1o standard liguid cleaners).

Gurley Air Flow Data

The Gurley air flow test measures the time in seconds for 100 cc of air to flow
through 2 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
piaced 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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volume recited above to be displaced by the cylinder. This time is the Gurley

nummber.

Pore size

Pore size is determined using a standard PMI Porometer, Model CFP-1500
AEXL. A silicone fluid is used for wetting of the pores (Silicones for personal care,
200 10 cst, from Dow Corning). The determined mean flow pore size is given as the

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 Krliss K-12
tensiometer, using a Kriiss K12 hardware using the Wilhelmy plate method.
Wilhelmy plate immersions were conducted with flamed Krilss 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 liguids is deterrnined 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 Lavdown

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

these measurements, 25 min diameter discs of all samples were weighted before and
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after hot solvent extraction. From the weight difference of those samples the coating
laydown was determined.

The samples were extracied for several days first with hot perfluorinated
solvent FC-77 {(from 3M company), afierwards with hot fluorinated solvent HFE-

7500 (from 3M company) until no more weight loss of the samples was detected.

Adr Flow Recovery Test

Figures 3A — 3C represent the air flow recovery test. Figure 3A is a schematic
representation of the air-flow recovery test apparatus, generally designated 300, The
air-flow recovery test apparatus 300 comprises a cylindrical container 302 with a
diameter of $0 mm which may be used 0 retain a volume of 100 ml of test liquid 304,
As test liguid, a water based liquid composed of 3 wi.% Polyvinylpyrrolidone {from
Aldrick 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 defermined for the test liquid at a temperature of 25°C. The test
liguid must always be freshiy prepared on the day of the measorement. 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 (Exampies
1, 4 and 5) to demonstrate the ability of surfaces to repel oils. The designation of this

oil was “Castrol Transmax 77 (automatic transmission fluid from Deutsche Castrol
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Substrate 3 Substrate 4 WO
2008/128760PCT/EP2008/003234 57 The Substrates
1, 2, 3 and 4 were treated to form composites according to

WO Aegipresent invention. Two different coating processesr2008/403234
were used for the treatment.*$Coating Process A -
continuous immersion/dipping process Figure 8 is a

Vepkesghtaibafobpp araitsgenerallytde sigsatedf 300 usddn and =

in coating process A. As shown in Figure 8, a microporous

visgsitr ate S0P T8 HaseRirb e defrstiroiel 564 i dgptned  25°C
using,an immersionoller 206 is passed Wy aughakath 508y enter

containing coating solution 510. The speed of the substrate
100 2 thraiighet e baih bRk is ddjieStedhi hip ltall yrar esiddal air flow
m/min) so that the opa%ue microporous substrate 502 is

aBeriaArany traReRee HEWHEN PANa‘Ge SF e befh el (e & =

as,an indication,for filling of e REres With 1pe.coa Gieiding the a
Osorﬁjjtisc‘)ﬂr]ﬁ? ﬁgﬁ&%g&%ﬁﬂg coated substrate isQ %xedﬁlit)ézgée e Te
fientenitane (eahshoewi)antdipassed thiougivanioyvenddo air flow
shown) for a dwell time of about 2 minutes to completely

ATV eltFie KEHRSAE TRE B e teiip SKIRiE nfhylise vt of standard
aued.dspsnding on fhe.solvept19.he evaporated and

may, for example, range from about 25C - I50C. Regarding
the deschibatrmxanglesidd-idbsthé ovendempepdnfrdavasgainer 302.
in the range of about 80- 100C. Discontinuous Coatin

FipE 48 8 SRAHBSMIL i S0LE 0GB SR oo rih shovs
télégo%éx%lé L9 Qéeré §§B)e§§ei?&8¥'9§8§é’\é'ﬂl& g’@db)lﬁ}él g@%iner 302, The

adhesive tape onto which a sample of the substrate is

dixathl the chhieisupporredisulostratesistivendyidiat dbetralycarbonate
60 angle over a catch pan and saturated with the coating
BiI¥A%sing a pipette. The coating solution almost

imm e%@é}{iﬂeéme%ﬁhﬁ)ﬂpfﬁﬁﬂféh@é qb&&@tefﬁie Q'nmgporous test
pores were filled with the WO 2008/128760PCT/E
R2RNO8I008234:&Bin 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
apparaius.

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

is inverted so that the test liguid 304 contacts the microporous test sample 310 for 5
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coating solution as evidenced by the normally opaque
PTFE membrane becoming transparent), and excess
solution dripped off into the pan. Afterwards, the coated

wo substrate is dried for 10 minutes at room temperatureoes/ 005234

fume hood and an additionaf5 minutes at 100C in a

ventilated oven. 5 The following Examples were tested
séamair prermeaeabitifyhérépodteduinnGuniely: secends) iviater As shown in

entry pressure (WEP), liquid entry pressure (LEP),

Thesfstind 5 Wttng nit o tni) et shitsitiar TiwFpon e

ARI06 residual il oy, Aller SRS e JR. 2185 HNG NAVIGre air fow
10 Comparative Example 1 Substrate 1 was only

reoaigdewithperfhaweda TeftantreARdt00 coating solution

usingége continuous coating process A. The Teflon(r)
AF1 Pé"r‘iﬁfé@Ttﬁ%"éﬁb%‘t?ﬁ’téfélégﬁﬁbﬁﬁ‘i.Salﬂl"féediﬁaét ﬁmmd by the

raydownof Teflon(n) AE1600, W%%&ngtﬂ%@a/dgzg%ameﬂows were

coating solution was obtained by placing 1 g of a
deepahsmerdeidairaitubcartiyiens (- kytand
2,2-bis-trifluorornethyl-4,5-difluoro-1,3,-dioxol (PDD),
Teflon(r) AF1600 amorphous fluoropolymer (64 mole%
1 BRPk sWpRlied-hy DuPont company, in 99 g of the
perfluorinated solvent PF-5070 (from 3M company) to
resulFigua b vid. % spletioniof TEflpR{ritAFABO0sed he mtunea liquid
was stirred for around 6 hours 20at room temperature until
PR PEYIGT(r) AF1600 was completely dissolved.  The
resulgpt.epaied sIbsiRK L Hadan QILEINGQBANE: 2 doubie-sided
therefore is oleophobic. Furthermore, the coated substrate
adhstiewvad 401 aindlewicdfaabopie b7 tBunieysecsndssrald/fBERo be tested
_of about 0.93 bar and a LEP of about 0.27 bar. The initial
i ffow of coated substrate | was 3.32 1/h/cm2 (measured
ata W@ﬁéﬁf&%&%ﬁlﬁ@ﬁlﬂ&&’ﬁm the glass slide 402 with the fixed porous
2008/128760PCT/EP2008/003234 59 The residual air
stloneaftdc theveiiHtywiresovdrinte sthwa st (B Cdfitfioma test liquid 410 for
measured at a pressure of 12 mbar). There was th?refore_
PR alr AW FREEVER) Rt espdurd o e fBt igtif'Rged wits & few
dgﬁé%i la?cq)s‘ rfné?i Etﬁpé’\’o?q{ﬁg}@'af Eﬁ@%!lowimg #rig 1&5%%1% angile: Duasyn
show two surface SEM images at different magnification of
GExEmhple g Afflmeastrdd d dbzwarelshdom bl Tiaiplka@t am Main). The
L BAHGER U 1S DA BERES g S o G R Pl
(PSRN RS GRRUIRIHBIOERSS - HNBCORHNG1@NHERWARYS until about
the PEPE was of about 38.2 en12-

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 guickly pulled away from the botiom so
that a thin filim 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



10

15

20

25

The coating solution was obtained by placing 10 g of PEPE
(Fombling Y LVAC 25/6 from Solvay Solexis company) in
90 g of the perfluorinated solvent PE-5070 (from 3M

wo osmpany) to result in a 10 wt.% coating solution etRPERBs/003234

The 15solution was shaken tintil the PFPE was completely
dissolved. This coated substrate showed only a very
oloweaikating.af fsa Giieyrumapes chabeliviR dvikcondgy 412 for
a WEP of about 0.71 bar and a very low LEP of only about
seperrusae v iatiRtitial air flow of the coated substrate 1 was

4.20 Hhjem Ameasuied, ata RIESsHIG:Qf & mRabs 20 1R8. 2, 3. 4 i
residual air flow after air flow recovery test was about 3.04
piififem 2aneas uredatag egsuiesahdamibar viPharsfom®, ARi$00 in a
example showed an air flow recovery after exposure to the

HerpnstitariE-fenSioR test ffmicorah Honrreestent tasti AF1600
L0 3 PORRE EJ%tmr%@%y&ﬁxemy&ﬂgdgysqmgxo%£&8§uﬁ% sotution of 1

Therefore this sample will get wetted after longer exposure
oo sutfada dension iguidsraraifistmel2bhydrestatith a solution of

pressure is applied. WO

12468458 7B BB P Aepd Hh Wi B34 ety ¢la HigPrPE used
wROMRANEARG ¢ DEIoWs BXAMPIE Ris; averl e RHBSIRG Johe: 3300

was coated with a coating solution comprising | wt.%
a5 efloRgyrAdAl 606 anilhl wadhd® Fikedigihgative reomtihubbisbath (1 = 0
coating process A. The total coating laydown was about

seergia FeutRE SRy SN RBrPWAS Bt AN Et gy Bratling Scconds
AT IO AFHAPRAAN LSRRG EOIRIA b WGone an o

/6) in 98 g of the perfluorinated solvent PF-5070 (from
sgivbsormyammy) (0 aasutd® &858 Whd/scheflod (Ppitde LBUO g liquid had a
wt.% PFPE coating 10solution.. The mixture was stirred

SHATHEPERGERS B VELMLBITSEIRLGre-U e &bt of 50 sec:

AF1600.was cemplstely disselved.  The resultant
coated Example 3 showed an oil-rating of 7, an air flow of

15.3 BanleyBsdoonds:t SAEEP! of intffstit: 86rtrallianthatdsERuid as the
of about 0.26 bar. The residual air flgw after air flow
BB SRS TO TTRIEZ (it A PESStrE Toor ToMBar) "
stRsigfore thigsample shonvena. AW HECRY P BRI bxhibit much
exposure to the test liquid as described in air flow recovery

itmstvAll ined sureltdatarepetshowinnm!¥ dble2 threflow. liquid repellency
properties ag virtually all of test liquid has been repelied from the contact surface after
13 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 afier a certain time t. For Sample 3, after a waiting time of 15 seconds
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Example 4 20The substrate 1 was coated with a coating
solution comprising 1 wt.% Teflon(r) AF1600 and 5 wt.%
PFPE (Fomblin(r) Y LVAC 25/6) using the continuous

WO gB#tAGprocess A. The total coating laydown wasraligateosee3234

23.5 g/m2 The coating Solution was obtained by
placing I g of Teflon(r) AF1600 and 5 g of PFPE (Fomblin(r)

AodalV 0, 2B16) 194k g abihespe Eﬂu@ﬂﬂﬁtﬁg ﬁ@d\ﬁ%ﬁﬂip T4 ated area
25(from 3M company) to result in a 1 wt.% Teflon(r)

AEFe00Y Bhge o6 FhFFlERE@gtfh@ cyp(stance from the liquid borderline at 1 =
8008/%287 QPCT/EP 008/003234 61 solution. The mixture
el ge

Seconis o wera . .
was stirred aroun ours at room temperature until the

TefloAFlGOGwaR complataly dissolNthn: inviR@lasWath described
coated substrate | had an oil-rating of 6, a Gurley number

#reapdutilidoametnad tat iRt Bityo theoiegribed arrddincEPmay still
R B R LR L ot HERE B
mhaniroshodhiSusamplenshowed:a sesidual sk flow E;sagghﬁenem and
2.79 1/h/cm2 (measured at 12mbar) after air flow recovery

1B ETHS exsprsspBtTaat ooamTaIPE & WHECHVB 5réRmans as follows may
geO‘;I;QGgrefore this sample showed both a high liquid entry

pressure which is important for practical venting

applications and a good liquid repellency performance with

a challenging liquid as demonstrated by the high air flow

recovery after exp&8uréto ik fiReFeBovery test. Al

measured data are shown in Table 2 below. 15 Example 5

The substrate 1 was coated with a coating solution

comprising dhwti% Teflon(r) AF1600 and 10 wt.% PFPE

using the continuous coating process A. The total coating

laydown was abotit28: :§¥ 228 The coating solution was

obtained by placiﬁgzjigj E’T&?QPQ(IE) AF1600 and |Og
Rs=H,F,Cl,Brorl;
Ry=H,F,CLBror}l
Rs=H, F, Cl, By, |, alkyl or aryl;
n=0orl; and
m=0-10.
Alternatively, the second component may comprise a block copolymer

comprising a PFPE backbone.
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of PFPE (Fomblin(r) Y LVAC 25/6) in 89g of the

perfluorinated solvent PF-5070 (from 3M company) to

resultin a 1 wt.% Teflon(r) AF 1600 / 10 wt.% PFPE

WO BtatiRgsolution. The mixture was stirred around 6RO 03234

room temperature until the 'I“e*flon(r) AF1600 was

completely dissolved. WO

2RAB{IMIZE/60PCDEP2008/003234 62  The resultant

coated substrate had an oil-rating of 5, a Gurley number of

about™ 1§ RBNHEE SRS Sof &b ST T3 R asd Pl Erpipprosthylene
2.bar. The initial air flow of coate bstrate | was

e B Thie

sample showed a residual air flow of about 3.58 1/1-1/cm2

measured at a 5pressure of 12mbar) after air flow

é@%@@@ test. This corresponded to an air flow recovery of

75'20/9{11 m&ggﬁeggr%%s H@@ﬁxﬁ&ﬁﬁp&ﬁg‘&%}%gﬁ&%@opg%tpgéne membrane

liquid entry pressure and also anair flow recovery a

expesurgdoqirdonsreeowe y:test il dneasered detaskeof 59.3 %, a
shown in Table 2. 10Figure 11 and 12 show two surface

BENPHTSTES T Bdinplers LoRtSd Witk asserftiGiraraentry pressure
Yo% REPEAQ,! 36 Teflon(n) AF,1690 s0lition, Th:iene membrane
surface of Example 5 shows both a significantly improved
Waidakepettenicyspefiosnants andixse amarkedhcifferaacacrein by
in visual appearance compared with Example 1. Example 5
BRHBiEs bridging elements between nodal island-like

regions of the surface. These 15 bridging elements consist

of pores (made up by the space between two fibrils) which

Srssttat east partially) filled or covered with the coating
components. Clusters of filled/covered pores are also

visibléTFigiied™ is RPitithePwiagHifictr bieiGroestmpie smembrane
Aithoutivishingde hedownd by theandt iseughtiiaty 1 Gore &

these bridging 20 elements are a reason for the significant
Amprevedviguieirdpeltehtyrpbricrhaace mématihe hpointorosity of 53%
noteworthy is the fact that although several pores were

FOEBEPEBTEPEY Traeh SN RSN of the coated
compegitedighpot geterivateh stilhshowed highAltflowWo; um, an

performance. Table 2: Summary of the measurements
afathvei gixafdpiaset, torbréstabstrdts. b wem psedia5fop.72 pm, an air flow

r%respgration of all samples). 63 o
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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mean pore size of §.19 pm, an air flow of 13.4 Gurley seconds, a water entry pressure

of 4.38 bar, and an oil rating of 1.

Substrate 4

An uncoated porous monoaxial expanded polytetraflucroethylene membrane
having a thickness of 106 pm, a width of 12.0 cm, an area weight of 83 o/m?, a
porosity of 64 %, a mean pore size of 0,32 pm, an air flow of 22 Gurley seconds, a
water entry pressure of 1.40 bar, and an oil rating of 1 was used. The
polytetrafluoroethylene membrane 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.
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The Substrates 1, 2, 3 and 4 were treated to form composites according to the

present invention, Two different coating processes were used for the treatment.

Coatine Process A - continuous immersion/dipping process

Figure 8 is a representation of apparatus generally designated 500 used in
coating process A. As shown in Figure 8, a microporous substrate 502 is passed over
a first roller 504 and then using an imumersion roller 506 is passed through a bath 508
containing coating solation 510. The speed of the substrate 502 through the bath 508
is adjusted (typically around I m/min) so that the opague microporous substrate 502 is
substantially transparent when pulled out of the bath 508 (as an indication for filling
of the pores with the coating solution). Afterwards, the coated substrate is fixed on a
tenter frame {(not shown} and passed through an oven (not 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 femperature

was in the range of about 80 - 160°C.

Discontinuous Coating Process B - hand sample process

One side of a glass slide (2.5 ¢m x 7.5 cm) is provided with a double-sided
adhesive tape onto which a sample of the substrate is fixed.

The supported subsirate is then held at about a 60° angle over a caich pan and
saturated with the coating solution using a pipette. The coating solution almost

immediately wetted out the pores of the substrate (i.¢. the pores were fitied with the
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coating solution as evidenced by the normally opague PTFE membrane becoming
transparent), and excess selution dripped off into the pan.
Afierwards, the coated substrate is dried for 10 minutes at room temperature in

a fume hood and an additional 5 minutes at 100°C in a ventilated oven.

The following Examples were tested for air permeability (reported in Gurley
seconds), water enfry pressure (WEP), liquid entry pressure (LEP), resistance to
wetting with oil (Oil Rating), the imitial air flow and the residual air flow after

exposure to a testing liquid.

Comparative Example 1

Substrate 1 was only coated with a 1 wi.% Teflon® AF1600 cozting solution
using the continuous coating process A. The Teflon® AF1600 renders the subsirate
oleophobic. The coating laydown of Teflon® AF1600 was about 3.7 g/m™.

The coating solution was obtained by placing | g of a copolymer of
tetrafluoroethylene (TFE) and 2,2-bis-trifluoromethyl-4,5-difluore-1,3,-dioxol (PDD),
Teflon® AF1600 amorphovs fluoropolymer (64 mole% PDD) supplied by DuPont
company, in 99 g of the perfluorinated soivent PF-5070 (from 3M company) to result
ina 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 ap air flow of about 17
Gurley seconds, 2 WEP of about 0.93 b;'ar and a LEP of about 0.27 bar. The initial air

flow of coated substrate 1 was 3.32 Vh/em?® (measured at a pressure of 12 mbar).
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The residual air flow after the air flow recovery test was 0.0 Vh/em? (measured
at a pressure of 12 mbar). There was therefore no air fiow recovery after exposure to
the test liquid as descrived in air-flow recovery test.

Figures 9 and 10 show two surface SEM images at different miagnification of
Exampie 1.

All measured data are shown in Table 2 below.

Comparative Example 2

The substrate 1 was coated with a 10 wt.% PFPE coating solution using the
continuous coating process A. The coating laydown of the PFPE was of about 38.2
g/,

The coating solution was obtained by placing 10 g of PFPE (Fomblin® Y
LVAC 25/6 from Soivay Solexis company) in 90 g of the perfluorinated soivent PF-
5070 (from 3M company) to result in a 10 wt.% coating solution of PFPE. The
solution was shaken until the PFPE was completely dissoived.

This coated substrate showed only a very low oil-rating of 2, a Gurley number
of about 12.1 seconds, a WEP of about (.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 Vh/cm® (measured at a
pressure of 12 mbar),

The residual air flow after air flow recovery test was about 3.04 Fh/em?®
measured at a pressure of 12mbar). Therefore, this example showed an air flow
recovery after exposure to the low surface tension test liguid of air flow recovery test,
but only a poor oil rating and very low liguid entry pressure. Therefore this sample
will get wetted after longer exposure to low surface fension liquids, or if some

hydrostatic pressure is applied.
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s WO 2008/128760PCDEP20118/003234 64  Figure 14
is a graph showing the % of area covered by test liquid vs.
time using the liquid repellency test for Examples 1, 3, 4

wo ard B76As test liquid the already described mixtureoiryatsmos2s4

Polyvinylpyrrolidone and Tedbprene 5847 was used. A

surface tension of 23 mN/m and a viscosity of 13.7 mPa.s
(measiiredsatd dheat vaterch T80 Sedt). were determined

for this test liquid at a temperature of 25 C. The graph

clearly shows that Examples 4 and 5 which have the
Eggg&gg of both Teflon(r) AF1600 and PI_:PE have much

iImproved repellency towards the test mixture than Example

1 whith enityshasla esativigeof vieflend)ibE «680nRigupestl | wi%
shows the % air flow recovery versus the % PFPE oil in the
TederfgT 1O SHIttioH et hs e EXArpEs nagrgces A The tota!
cgéqgléq%gw the liauid eptry pressure (LEP) of the samples

is plotted. Figure 15 additionally shows the corresponding
samife: asadesgribed imtoteainplid 2 nubirgh! was Trilyn&oskeeD0 and 1 g
with the PFPE oil. The test liquid for measuring the qutiid PF.5070
bBRISFFOEir® wak 1€ andady desSfibEPHIRATE ST Watdr, ™
(@5@%%%%}9 éqgéﬂlmrggqe%@qg%%% face tenaiansrpr coating
26.5 mN/m; viscosity: 15 2.8 mPa.$). Figure 15 clearly
sdetnonsthatesxtivat weithsihredtwouod Mpore it coatirgrrotkie until the
significantly improved air flow recovery and a high liquid
Téf??ﬂ@ p@%@ﬂr‘@%&%gtﬁﬁi‘éﬁ%‘ﬁ#’ Figure 16 shows the %

air floMy"RCQUET Y MRISHS: R % RERE LN GRalINg SRR of 15.3
for Examples 1, 4 and 5. As test liquid this time a viscous
Gitlwvas-used: WO Cabtns|0Tarms adx EEefierotico bar.
transmission fluid from Deutsche Castrol ,
VertriBlSSGRERHEEASH ASH M EGRGT~ AT R S GhifTaft @ prossure
MBS MERIRa kil Qunircawkiy by adgitioaeldhaRFRBotare 1o the
the coating formulation was recorded. The measured data
teptdicgtithanvasizieel in Fnhdey BcongQ test.
2008/1?8760Pd%T/EPZQOS/OO%Zb 4 %5}Tv§ble 3: Results

from fhe S 6 zF’té'icatr){f/ser(i/wtnels wit ?tré)’nosrhission oil Castrol
Transmax Z for Examples 1, 4, 5 (substrate 1).

Example 4

The substrate 1 was coated with a coating solution comprsing 1 wt.%
Teflon® AF1600 and 5§ wt.% PFPE (Fombiin® Y LVAC 25/6) using the continuous
coating process A. The total coating laydown was about 23.5 g/mz.

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 FF-3070

(from 3M company) to result in a ! wt.% Teflon® AF1600 / 5 wt.% PFPE coating
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air flow recovery test Example Coating Solution
Composition Initial air flow (1/h/cm2)@ 12mbar Residual
air flow (1/h/cm2)@ 12mbax % air flow Recovery 1%

WO MNEAB0O 3.17 1.56 49.3 4 1% AF1600/ 5% PFPE #(¢IriEP2608/003234
61

solution. The mixture was stirred around 6 bhours at room temperature until the

Tefion® AF1600 was completely dissolved.

The resultant coated subsirate 1 had an oil-rating of 6, 2 Gurley number of
about 12.5 seconds, a WEP of about (.79 bar and a LEP of about 0.19 bar. The initial

air flow of coated substrate 1 was about 3.87 Vh/cm® (measured at a pressure of 12

mbar).

This sample showed a residual air flow of about 2.79 Vh/em® (measured at

12mbar) after air flow recovery test. This corresponded to an air flow recovery of

72%.

Therefore this sample showed both a high liquid entry pressure which is
important for practical venting applications and a good liquid repellency performance

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.%

Tefion® AF1600 and 10 wt.% PFPE using the continuous coating process A. The

total coating laydown was about 42.1 g/m®.

The coating solution was obtained by placing lg 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 temperafure until the

Teflon® AF1600 was completely dissolved.
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3.8593.7 5 1% AFI 600/ 10% PFPE 4.76 4.58 96.2 5
The following Examples (Examples 6 - 9) were conducted
to demonstrate that an improvement in liquid repellency
wo pevfegriance can be also achieved by applying o oktb@ses3234
two components first, and th& second component in a
second coating step. Further a fluoromethacrylate was
usedias theieteopirdbidamt hadinopheltic fifst a Gurley number of about
10component. The Examples start with the alread

b HEATG S HATAES tERERLIR) e e it air o
Sragually.mere andmoreaf-a.RERE.Qllis.added (Bxamples

7 - 9). Comparative Example 6 The oleophobic substrate 2

was {BEstednwithbutahy addition: ghREPEoTHe 1 Sgutrsirateured at a

2 had an oil-rating of 8, a Gurley number of about 25.5 .
PESEBNAS, WEPTET AT TP Yar i B EPTEPamthnD B3t o
r&%@e@%ﬁﬂﬂi‘%{ air flow of oleophobic substrate 2 was 2.20

1/h/cm2 (measured at a pressure of 12 mbar). WO

20081128766 PG RERPRODS/00B284 Bigher liguid entry pressure and also an

air flow recovery after exposure to air flow recovery test.

All measured data are shown in Table 2.

Figure 11 and 12 show two surface SEM images of Example 5 coated with the
addition of 10 wt.% PFPE to 1 wi.% Teflon® AF 1600 sclution. The surface of
Example 5 shows both a significantly improved liquid repetlency performance and
also a marked difference in visual appearance compared with Exampie 1. Example 5
exhibits bridging 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. Clusiers of

filled/covered pores are also visible.

Figure 13 is ar further 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 repeliency performance.
Another point noteworthy is the fact that aithough several pores were closed or

covered, respectively, the air flow of the coated composite did not detertorate but still

showed high air flow performance.

Table 2: Summary of the measurements of the Examples 1 to 3 {substrate 1 was used

for preparation of all samples).



The residual air flow was 0.0 1/h/cm2 (measured at 12

mbar). Therefore, there was no air flow recovery after

exposure to air flow recovery test. All measured data are
WO RO Th Table 4 below. 5SExample 7 The oleBpHgBIEY*>**

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 ghl12. The coating solution

was obtained by placing 1 g of PFPE (Fomblin(r) Y 10

LVAC 25/6 from Solvay Solexis company) in 99 g of the
perflt ofinated sog/ert PE-5070 (from 3M company) to
resultina 1 wt%/(gcopg soluton|of PFPE. The solution
was sgaken urﬁll§he PFRE was campletely dissolved. The
resul[ta 1t coated Subktrate hadl an loil-ra ting of 8, a Gurley
number';@faabo_gt 26 seconds,|a WEP df about 1.02 bar and
aLE ﬁa%@jﬁ,o 32 hai [Ehe jAitidfir flow of coated
oleophobic Togjbstrate™ wag2.15'Vhicm2 (measured at a
pressgte-of-12-mbar): The-residual air flow after was
0.0 \ eﬁngmasur at a pressyre of 12 mbar).
Therefo@g@% was Pk flof reCovery after exposure to
air flow| fecovery tesi. All measured data are shown in
TableZbetow20Example § he oleophobic substrate
2 was (ﬂag_e&\mt a h\wt% PRPE|epating solution using
the contﬂﬁ@géfceatlr précess A. Eheltotal coating
laydown was of about 14|5 g/m2. The ¢oating solution was
obtaingd by placing % Qg(( PFPE (Fomblin(r) Y WO
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The oleophobic substrate 2 was coated with a 10 wt. %
PFPE coating solution using the continuous coating
process A. The total coating laydown was of about 25.8
WO B#9/1%8240 15The coating solution was obtained by plaitepd®os2s4
g of PFPE (Fombling Y LVAE 25/6 from Solvay Solexis
company) in 90 g of the perfluorinated solvent PF5070
(fromFaivtectiripareydrio shesult ifha’d @ ividbccoatihgysetutiond vs. time
The solution was shaken until the PFPE was completely

"iRe B Ao Tt SRt AR EP b sthaté™iad AR Gl FafiA e 2lready

RiDwa GHHSY HUMbebal- AR 3443860 AMER O was used. A
about 1.01 bar 20and a LEP of about 0.21 bar. The initial

sifflownohicotis dibiecphebiesib sfrald 2lvad2:86r4dhyerviar rate of
meagsured at a pressure of 12 mba The residugl air

mbar).
O A SO DNIEN2 (N SLPEH G (2B Rorarare, T2 90"
Shisexamnie.showad hath admedsrate.bighdiguic aRtYaon® AF1600

pressure and a high air flow recovery of 51% after
@R Fostrete thetlovrsurfacectensiormtedt thquid: ofigirflgwn Example |

25recovery test.. WOT2008/1287(%0PCT/EP2908/1103234
BRI ARG Ty Bt 5V S OWA'h Table 4 below. Table

4:S ugRans Qfdhedreasy m@&@&f/ theEXxampiesB.t0id the coating

(Example 6 refers to Substrate 2 which was already
wledpheficrecatid, Bxartp|es374 9. réfditiod HutiieDentry pressure

(5WhiCh as additionally coated W%} %@1:'35 Oi WO din
ﬁﬁﬁ}ﬁ%sﬁﬁ'é‘ﬁébgﬁ%g/o B0 e RiF AW 8EVery (e&rronene
s@nk})ﬁalég ddscfiBed in Example 2 which was only coated with the PFPE oil. 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). 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.

Figare 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, auiomatic 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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Table 3: Results from the air flow recovery test with transmission oil Castrol

Transmax Z for Examples 1, 4, 5 (substrate 1).

air flow recovery test
Residual air
Initial air flow
flow (/MWemb@ % air
Example | Coating Seolution (Iem®)@ 12mbar flow
Composition 12mbar Recovery
1 1% AF1600 3.17 156 48.3
4 1% AF1600/ 4.11 3.85 93.7
5% PTPE
5 1% AF1600/ 4.76 4.58 96.2
10% PFPE

The following Examples (Examples 6 - 9) were conducted to demonstrate that
an improvement in liquid repellency performance can be alse achieved by applying
one of the two components first, and the second component in a second coating step.
Further 2 fluoromethacrylate was used as the oleophobic and hydrophobic first

10 component. The Examples start with the already oleophobic treated Substrate 2

{Exainple 6), where gradually more and more of a PFPE oil is added (Examples 7 - 9).

Comparative Example §

The oleophobic substrate 2 was tested without any addition of PFPE. The
15 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 oleophebic

substrate 2 was 2.20 /h/om? (measured at a pressure of 12 mbar).
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The residual air flow was 0.0 Vb/em?® (measured at 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 7

The oleophobic substrate 2 was coated with & 1 wt.% PFPE coating sohution
using the continuous coating process A. The total coafing laydown was about 6.4
g/m>.

The coating solution was obtained by placing 1 g of PFPE (Fomblin® Y
LVAC 25/6 from Selvay Solexis company) in 99 g of the perfluorinated soivent PF-
5070 (from 3M company) to result in a ! 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, 2 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/b/cm? (measured at a pressure of 12 mbar).

The residual air flow afier was 0.0 Uh/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 obtzined 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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t-s2o0a-sit3111 ZO1 60'1 10'I Air permeability (Gurley)
(sec.) g'SZ 91 V'St b'bZ Total Coating Laydown (g/m2)
Oil Rating
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5070 (from 3M company) to result in a 5 wt.% coating sclution of PFPE. The
solution was shaken until the PFPE was completely dissolved. The resultant coated
substrate had an oil-rating of 6, a Gurley number of about 25.4 seconds, a8 WEP of
about 1.09 bar and a LEP of about .28 bar. The initial air flow of coated oleophobic
substrate 2 was 2.13 Vh/cm? (measured at a pressure of 12 mbar).

The residual air flow was 1.02 Vh/cm? (measured ai 12 mbar). Therefore, this
exampie showed both a high liguid entry pressure and an air flow recovery of around
48% after exposure to the low surface tension test liquid of air flow recovery test.

All measured data are shown in Table 4 below.

Example 9

The oleophobic substrate 2 was coated with a 10 wi. % PFPE coating sclution
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 soivent PF-
5070 (from 3M company) io result in a 10 wt.% coating solution. The soluiion was
shaken until the PFPE was completely dissolved. The resultant coated substrate had
an oil-rating of 5, a Gurley nurmnber of about 24.4 seconds, a WEP of about 1,01 bar
and a LEP of about (.21 bar. The initial air flow of coated oleaphobic substrate 2 was
2.36 I/h/em® (measured at a pressure of 12 mbar).

The residual air flow was 1.20 I/h/em® (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 {low

recovery test.
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All measured data are shown in Tabie 4 below.

Table 4: Summary of the measurements of the Examples 6 to § (Example 6 refers to
Substrate 2 which was already oleophobic treated, Examples 7 - 9 refer to Substrate 2

5 which was additionally coated with a PFPE oil).
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WO 20081128760PCT/EP21108/003234 71 Example 10
The substrate 1 was coated with a coating solution
comprising 1 wt.% Teflon@ AF1600 and 10 wt.% PFPE-oil

WO IRtk GPL107 from DuPont) using the discontf{igigaresm03234

coating process B 5The coaﬁng solution was obtained by

placing 1 g of Teflon(r) AS 1600 and 10g of PFPE (Itrytox
GPL107 from DuPont) in 899 of the perfluorinated solvent
PF-50rO¢fid 8B?Iaebﬁhp‘ﬁﬁi}ﬁt@%ﬁdﬁﬁ@é@@fﬂ%@h‘ﬁéﬁbﬁ@jd vs. time
AFl 00 10 wt.% PFEP %oa r|l Sé)|l,}tl n. Ige mixtur

wa
i r% AFouRd B Rotits at room températare unt‘?‘stﬁeStehq“““?agam the
Aeflgn{a).Aded GRGwas Gempiaiphndissaived. 1% FXample ® 5847 was

11 The substrate | was coated with a coating solution
@eﬂﬁsﬁ@mgmmm/@f‘?éw@ mﬁzmoammmt%aﬁﬁpﬁ"ﬁu The graph
g:lpmb“ glzclg?‘l/]é%‘% an%r{)]leé(glvaél 9 qbcﬁ coa%?xrggof PFPE as

Usiftg ftous o5 Nng process
@glusgoa;a/vasogiasam eshidg AGH0bOref I@E@%&r)z AE@QQ@ improved
and 10 g of PFPE (Fomblin(r) Y LVAC 25/6 from Solvay
SHeRRy SoTATIaMY) it 8IgueT thie prrthibrih afdeh duhenedditional PFPE
PE-5070 (from 3M company) to result in a 1 wt.% Teflon(r)
/K?f’féoo /10 wt.% PEPE coating solution. The mixture was
stirred;far.ampynd-Gherssiat reaMmdempenaitradietildhealso the liguid
Teflon(r) AF 1600 was completely dissolved. 20 Figure

PO PESHAPHESh Gt the BEFGT iarda estagsaliipttier fogmples 6, 7, 8

liquid re Ilqnc st for Exam Ies 10
Lé! 1¥§Ases%esqtu fg}t%d %galn % a regd&? gescnb‘é"’d” miX %me already
&Edﬁ&i@ETIQWWHW@QMEWM@QHﬁ;@ﬂQJ@M@T@@})r&&@EWS The test
used (surface tension of 23 mN/m and a viscosity of 13.7

lm%fgréf%éygﬁﬁeli@%gpgﬁﬁwuww the already described mixture of

85]12%76 T/gPZ%ldl 472 thatbotgétyp ,
‘E,&‘EE;E oils are a S?Jtlggmoeeé éuct?\t/%%lsﬁrfﬁﬁ%%l\ﬂ% the fﬁ%’ viscosity:

18pallencyipeHprimange-oftheprepare thaURshipite S and 9 have a much
Examples 12 and 13 are examples with the biaxial

R Ea PR HEN T S TS UB et & Sypledh HH 4§ exhibit a high

%&e@@r‘%@%@em in air flow recovery was achieved by
combining a liquid PFPE oil with Teflon(r) AF. Example 12

Examples 10 and 11 described below were prepared to prove a good liguid
repellency performance using different types of PFPE oils. In these examples,
Krytox® GPL10G7 (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 hiquid repellency performance was achieved.
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Substrate 3 was only coated with a 1 wt.% Teflon@
AF1600 coating solution 10using the continuous coating
process A. The coating solution was obtained by

WO B1537§01 g Teflon(r) AF1600 |n 99 g of the perfludi§igRaeps/ 03234

solvent PF-5070 (from 3M company) to result in a 1 wt.%

solution of Teflon@ AF1600. The mixture was stirred for

Bfaume 16 hours at room temperature until the Teflon(r)

AF1600 was completely dissolved. 15The resultant coated
substi&te JBbEEdCEah &i?sréﬁﬁf@do?’?wh %Fﬂ?@%éﬁ’é‘tiﬂﬁ‘ec@@a@@g 1 wi%

b
wieél%%on?g 1a%%/OVEP o Eovya%)?\tdg §§ tls%éﬁ’ of a%out%oél& nsing the

cbﬁhnﬁfﬁiﬁdﬂtﬁak@@fkawscﬁ_coated substrate 3 was 4.85
Uh/cm2 (measured at a pressure of 12 mbar). The

resid(&P &RefessNeieD vy Abeires Phelasased aelalpfea8uté 1600 and
r The herefqre ro ,reco
af%e% ﬁgpﬁ&(ﬁrp % Eeriey é’om ﬁoggscra% ﬂ}{ }{ﬂated solvent

r exposure to the test liquid a |n "air
FEGOYVR[FdeShiAlhpeas et dattaare:Shaemuid habtely 10 wt.% PFeE
below. WO 2008/128760PCT/EP2008/003234 73 Example
PYiTh e RYiPStrAbE RIS CORREEHRI N SA0HY YolerTp fmperature until

SOMAURINGE 4634, SOIRKS GamPay) using the

continuous coating process A

Example 11

The substrate 1 was coated with a coating solution comprising 1 wit.%
Teflon® AF1600 and 10 wt% PFPE-oil (Fomblin® Y LVAC 25/6 ffom 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 L.VAC 25/6 from Solvay Solexis company) in 89 g of the
perflucrinated solvent PF-5070 (from 3M company) to result in a 1 wt.% Teflon®
AT1600 / 10 wi.% PFPE coating solation. 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. fime
using liguid 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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g of PFPE (Fomblin(r) 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(r) AF1600 /

WO BB W% PFPE coating solution. The mixture was SiFfatt0s/o03234

around 6 hours at room temﬁzerature until the Teflon(r) AF

1600 was completely dissolved. 10 The resultant coated
sntbsimatedshaid rEROIibiiatirg efod: Fmthetrsaove ithengaated the liquid
substrate 3 showed an air flow of about 40.6 Gurley

SR GRS VRIS S A5UtPa B0 BT a LEP of about 0.35

bar. The initial air flow of coated substrate 1 was 3.05

1/h/cm2 (measured at a pressure of 12 mbar). The
residuabajidione wasg 0.2 5t/ emafmersuredadxapressuke <PTFE
of 12 mbar). 15This means an air flow recovery of 8 % after

BT ESHE R st el B Eres aiRBrHeRITH S Felbar P very was
85 AL IGASHIGC RIS BRI ARRIP, 3 below.

Table 57 Summary of the measurements on the Examples
12 and 13 (substrate 3 was 20used for preparation of all
samples?. WO 2098/128760PCT/EP2008/003234 74

f ecovery test % air flow recovery 08 Residual air

flow agﬁggtétgy %Q%%@d @1111%'11 Q@'l.;/o % e@on@ AF1600 coating sohution

using the continuous coating process A.

The coating solution was obtained by placing 1 g Teflon® AF1600 in 99 g of
the perfluorinated sotvent PF-5070 (from 3M company)} fo 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 Gusley seconds, a WEP of about 3.7 bar
and a LEP of abowt 0.6% bar. The mitial air flow of coated substrate 3 was 4.85
Vh/cm? (measured at a pressure of 12 mbar).

The residual air flow was 0.0 Vh/em® (measwred 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 helow.
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Initial air flow (1/11/cm2) @ 12mbar 5817 co Liquid entry
pressure (LEP) (bar) 690 SE.0O Water entry pressure
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Example 13

The subsirate 3 was coated with a coating solution comprising 1 wi%
Teflon® AF1600 and 10 wi% PFPE oil (Fomblin® Y LVAC 25/6 from Solvay
Solexis company) using the continuous coating process A.

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 82 g of the
perfluorinated solvent PF-5070 (from 3M company) to result in a 1 wi.% Teflon®
AF1600 / 10 wt.% PFPE coating solution. The mixture was stirred around 6 hours at
room temperature unti! the Teflon® AF 1600 was completely dissolved.

The resultant coated substrate 3 had an oil rating of 4. Furthermore, the coated
substrate 3 showed an air flow of about 40.6 Gurley 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
I/h/em? (measured at a pressure of 12 mbar).

The residual air flow was 0.25 /h/em? (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).
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75 Figure 20 compares an SEM image of Example 12
with Example 13. As already pointed out for Example 5 in
the earlier examples, Example 13 also shows that a

WO HHAMEEnt amount of pores are filled or covered byQHErP2068/663234

coating components. 5ExamBle 15 in the following is a

further example showing both a high air flow recovery after
liquidrehadlengengndais G EMIigindiquiEentple (e ssitirExample 13.  As
LEP). Example 14 is added as for comparisongurposes.

SRS % CTOSUBERE 2 WA CHHERAS Tl 12 2lso shows
A £1oRLAR1E00.60A10a SHHANHSINGLNG GRRHRNOUS  ponents.
coating process A. The coating solution was obtained
by placing 1 g Teflon(r) AF1600 in 99 g of the
perfluorinated solvent PF-5070 (from 3M compan

. -50 ny)to

resulEFHBPE Wt o@(fﬁlﬁ&ﬁ“&fﬁﬂe@lﬁ?ﬂﬁ’ﬁ?ﬂf@%‘?@ﬁéom a high air flow

r r re
B B S compie
Fhextesidtant coatecbsghstrate 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
&EP of,about 0.35 bar. The initial air flow of coated
substrate 4 was 3.64 Vh/cm2 (measured at a pressure of
12 mBetryr207 esresiclatiair flowwas® ALTBOmdting solution using
(measured at a pressure of 12 mbar). This means an air

RO ERA TR ¥ hfter exposure to the test liquid as
descriped,in AL oI SCOUBYRS) placiidIWSHRASAS B80 in 99 g of

show SEM surface images of Example 14 which is only
tHeefroffs)idsiedcodted PRAYOO (from 3M company) to result in a 1 wt.% solution

20118/128760PCT/EP2008/003234 76 All measured data
AP A 0P ablle S BEEWERAIE 157" © RS hrigpangemperature

asHcaiRdaith e Qaling-sRlutoReAmPrising 1 wt.%
Teflon(r) AF1600 and 4 wt.% PFPE using the continuous
Coatiﬁ‘gepp@d@ggqqated substrate 4 showed an oil rating of 6. Furthemmore, 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 Vi/em?® (measured at a pressure of 12 mbar).

The residual air flow was 0.57 Vh/em? (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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The coating solution was obtained by placing 1 g of
Teflon(r) AF1600 and 4 g of PFPE (Fomblin Y LVAC 25/6)
in 95 g of the perfluorinated solvent PF-5070 (from 3M

WO Z8e¥ES2My) to result in a 1 wt.% Teflon(r) AF1600 /P4 TAREIeI8/ 063234

PFPE coating solution. The Aixture was stirred around 6

hours at room temperature until the 10Teflon(r) AF1600

was eédimpletely dissal vy in TRiededultant 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
Q.2nak. The initial air flow of coated substrate | was 4.95

Uh/cm2 (measured at a pressure of 12 mbar). This sample
show@dsaaesidval @idfowibabeaute3:88iddh/onydising 1 wt.% Teflon®
(measured at 1512mbar). This corresponded to an air flow

“rec80éry Hive BOBT vsing e FRbr I S BERA BIa"EHdved both

a SUPRHQL AL SOMIGCVELUMILR & ShRIIBNGING HAIkASF1600 and 4 ¢
demonstrated by the high air flow recovery after exposure

oforaE | Greridedy Ty 1ot anthals85aehif trerpicfiiclesitdy sotvent PF-5070
ressure which is important for practical venting

(PPICATORE DOMJETAS S ARt a4 IR SERM Tmages ol FE coating
SEampler Syiththe.combination of TRHOHN.AF RRRREREmtl the

oil. Example 15 exhibits bridging elements between the
Taboe® arda80consistirigadl dhecbodting components at least

Chov T A ST | e =8 STt of 6.2 Giley mumberof

80081128 6QPCIHpR2MI8/093234d £ (T e6::9M¥ VA Yhe initial

of the measurements on the Examples 14 and 15
afslibs rteddrasiaset er e phrati dncafuadt sanmpies)e A@mbar).

560828%.%8;£?3E%1—g\§e%2a093§{ uglgegns ﬂo?wsof- -al%linr l?% [E%?n\ée(%easured at
[2mbar). This cormresponded to an air flow recovery of 78.5%.

Therefore this sample showed both a superior air flow recovery with a
challenging liquid as demeonstrated by the high air flow recovery after exposure to air
flow recovery test and also a higher liquid eniry 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 cil. Example 15 exhibits bridging elements between the nodal

areas consisting of the coating components at least partially filling or covering pores.

Al measured data are shown in Table 6 below.
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Table 6: Summary of the measurements on the Examples 14 and 15 (subsirate 4 was

used for preparaiion of all samples).
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Oil rating CO 9 Coating Solution comp osition 00914'%1
1% AF 1600/ 4% PEPE Example 171 1SI WO
2008/128760PCT/EP2008/003234 79 In the following

WO pifiBEfed clauses preferred embodiments are deB€tBERgs603234
pertaining to the invention in Al of the above described
aspects: |.A gas-permeable composite comprising:
In the foliowing numbered clavses preferred embodiments are described pertaining o

the invention in all of the above described aspects:

1. A gas-permeable composite comprising:

(2)

(b)

(e}

(d)

(&)

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

& coating covering at least a portion of said outer sarface;

said coating compiising at least a first and a second component;

said first component comprising oleophobic and hydrophobic fluprinated
material; and

said second component comprising a perfluoropolyether (PFPE), said

PFPE comprising end-groups selected from the following:

(O - (CR1R2)m - CR3R4R;

wherein:
Ry=H FCLBrorl;
R:=H,F,CL,Brori;
R;=H,F,CLBrorl;
Re=H,F,CL Brorl;
Rs=H, F, Cl, Br, 1, alkyl or aryl;
n=0or1;and

m={-10.
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5(a) a porous polymeric structure having a structure
defining a plurality o pores extending therethrough and with
at least one outer surface; (b) a coating covering

WO H0FaZ8t% portion of said outer surface; (c) said coBfifif2008/003234
comprising at least a first anda second component;
(d) said first component comprising oleophobic and
hydroplgetmefieimaterbd@rratenzigand (e) said second
component comprising a perfluoropolyether (PFPE), said _
PFPERompHSIRG 8?98?6%%%‘&%%‘88@#&%%%6 frg plurality of
<0). - (CRIR)xGRARARBLHEWNEISH: BYetbof oGl Bltuce;
orl;R2=H,F,Cl,Brorl;R3=H, F, Cl, Bror I; 20R.4 = H,
F, CL,(Br orasRéng delyeipOl; 1Bast 4 patioyl dsafydparsufoe;1;
and rrgc): 0- 10. WO 2008/128760PCT/EP2008/003234

said coating comprising at least a first and second component;

(d) said first componeni comprising oleophobic and hydrophobic

fluorinated material; and

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

copolymer comprising a PFPE backbone,

3. 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 %0% after contact with a liquid or oil.

4. A pgas-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%, 30%, 60%, 70%, 80% or 90% after contact with a Hquid 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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80 2.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

WO BfifdtE? (b) a coating covering at least a portion of&&ilgze0s/603234
outer surface; (c) said coatin@l comprising at least a first
and second component; (d) said first component
Complisitigreesliosierasi yerdipbdbicflabrimessdl or 2, wherein the
material; and (e) said second component comprisin
goafbpceﬁlrgg%%lg/ﬂrﬁégéflgaﬁ?as t%l(%%%%é"’p%ﬁg"m"é"r %‘(S)a”rtr‘%]fpn%‘l1 nag (gﬁéﬁp %, 20%,
Joa; koaneokO oA gan;ResNEIR GRINPASIEE ARCQraiNg.O at about
any of clauses 1 or 2, wherein the gas-permeable
Bompositebhtis & gresition] revs\iry e dter them aboek HYscc’) and a

S%gg@é %Qs%tihg’f%%hfz%%m ?\g[),%, 60%, 70%, 80% or 90% aftgr
contact with a iquid or ol M154.A gas-permeable composite
according to any of clauses 1 or 2, wherein the
gas-permeable composite has a gas flow recovery greater

than &bwsePav%:a2B%RrR0Y0C 30%6018%, 5806, BOY 709G, wherein the
80% or 90% after contact with a liquid at aboyt 25 C having, . .
R S e T R e B e o

ke ababou, 50vsentd)@mnd-a sifase RReIRRVIeWERdRaRomposed of
about 23 mN/m. 20 5.A gas-permeable composite
2heidordift fo AP BTBIATRESTE oiRagy ralethlzheveight of 1300000 as

S-permea 0 site has a gas flow recovery greater
R, T S e 00 S o AT st
12086 oed 8% akiereontactyviialigeidatabout 25 C having

both a viscosity of about 14 mPa.s and a surface tension of
about 23 mN/m. WO 2008/128760PCT/EP2008/003234

881 6A’%§%§I‘B§£@ee&>%|1§o%%m cgosrl mgatgcagzgdcl)?%iggsgsn ‘t%f 7, wherein the
clauses'1 or 2, 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.

G. 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 liguid 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 afier 2 pre-detenmined

period of about 1 minute, 5 minutes or 10 minutes after contact with the liquid or oil.
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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 viscous oil at about 25C
WO (G both a viscosity of abgut 60 mPa.s (at a SREREFHE/003234

of 50 seel) and a 5surface tension of about 29.5 mN/m. 7.

A gas-permeable composite according to any of clauses 1

or 2, wherein the gas-permeable composite has a gas flow
ecovery greater than about 5%,.10%, 20%, 30%, 40%, .
0ot B TG SO By SO AR AR ST i, wherein e
£0pPResed afnlRiabetiSowilmp of winylmdralislanex(mean 6, 7 or 8.
molecular weight of 1300000 as determined by LS (Light
Scattering)), about 3 wt.% of the silicone surfactant
1%egogrenee 2847, and about 94 wt.% deionis%%quter. 8

0

AS-DE compasite according o any prece clatse, Wherein the
gas-pgerr?le%% e composite accor Ing tg gny gauses‘g

dadheWhereindhr 1 bgasdpersieable-corupesitess inscoptatto.s - 500

with the liquid, or oil for a set period of time of abqut 5 ,

sbBconuYOBISetoRBs 30 SBCORAEBY 60 sebBRtR. 197 X &/m’” or 20—

Sga -permeable composite according to any of clauses 3 to
HKvherein the gas-permeable composite is contacted with

the liquid or oil by inverting the liquid or 200il onto a surface

of the gas-permeable composite or by immersing the

1gas-pernaablebmposit@dntoothiediguicyoif olluses 100 A1, wherein the

gas-permeable composite according to any of clauses 3 to

QR AR HHes! das AORR Y AP R ALt e B a BB a2/’ 30
ape 285115391,% aprggdetermingg Aaperiod of about

gsi&nﬁinugt/(rg,;ki:S minutes oérfld mir%l?tﬁes after c%?wtact with the

liquid or oil. WO 2008/128760PCPEP2008/003234 82

11.A gas-permeable composite g_ccording to agy pr?cedin "
1é|au ,Wﬁlﬁﬁecomposne accordmg to any preceding clause, wherein the

1

ratio of total coating weight relative to the weight of the porous polymeric structure is

at least about 3%, 5%, 10%6 or 20°%.

15, A pas-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 o 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 cuter surface of the porous polymeric structure.
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gas-permeable composite has an oil rating of greater than
about 1, 2, 3,4, 5, 6, 7 or 8. 512.A gas-permeable
composite according to any preceding clause, wherein the

WO BFaH§°is deposited in a range of about 0.05 - 1,0007§/a®/003234

0.1 -800 g/m2, 0.5 - 500 g/m2, 1 -300 g/m2, 5 -200 g/m2,

10- 100 g/m2, 0.1 -100 g/m2, 1 -50 g/m2 or 20 - 50 g/m2.

1701 3/Agas-penrieablocompositeaccondirigitosani iofl 5, wherein the
clauses 1 to 11, Wherern the coatin degosrted in arange _
B RE RSN BT 2, 2010 g@vrdz 0 Win¥ 40" b 50% of
(020 40 @26 800/PI2 L0 GIM2BO0-G/MR O 1,000

g/m2. 14. A gas-permeable composite according to any
preceding clause, wherein the 15ratio of total coating

Werght relative to the weight of the porous polymeric

EtructETEATRERs %8’6’8?@%‘”’ 8 KR P08 Cpse Wherein the
&ﬁﬁo@@[@ﬁéﬂl&é&qgﬂ?g&ﬁﬁi&ﬁ%{ﬁw @@;@recedlng

clause, wherein the coating forms a plurality of discrete
impermeable closed and/or occluded surface 20regions on

the outer surface of the ?orous é)olymerrc structure

lgas-pe R ESBTE RS R PUEHES SRS HR g (57 A Pradg |n;tlhe support layer

dBlAkEes MRSRIRIRR.C0AN G lecisicayaes/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. WO
%008/128760P%T/EPZOO?/OOS 34 83 17. A %3‘ J)egrmeg 0
compoéatse accordi Ogr?ya% LGRS i‘t’o SRerair e the
@%Maﬁi@%ﬁﬁ@ﬂt@%ﬂéﬁﬁ&i&éﬂ%@&'%@gcﬁlﬁ%h&é%ayl%,

5%, 10%, 20% or 30% of pores on the outer surface of the
porous polymeric structure. 518.A gas-permeable

omposite according to any pre cIause here
o T T e e Ry ren e

0 Or com port layer.

A 9:A-GaspermRahl e 6aMpesie Aceending,ia ClawsedS.1 pm - 2000
wherein the support layer
um, 1 pm— 800 pm, 10 pm — 700 wm, 10 wm — 100 pm or 10 pm ~ 50 pum.

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 anv 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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comprises a woven structure or a non-woven structure. 10
20. A gas-permeable composite according to any of
clauses 18 or 19, wherein the gas-permeable composite is

WO Taitiipited to both sides of the support layer. 21. RCT/EP2608/063234

gas-permeable composite aé%ording to any preceding

clause, wherein the 15gas-permeable composite has a
Fhicknegs-ptabotit Gonprrite 50PN Cudy prace@Q00apsm, dherein the
tpm-800 pm, 10 pm - 700 pm, 10 pm - 100 pm or 10 pm -

Y [SATPOSIASGRETSET iR AECRH pE i aEsbrdin gt o per-
Rreseding flause,herein.the first component prior to

forming the coating exists as a solid at 20C and 1 bar. 20

23. A gas-permeable composite according to any

%receding clause, wherein the first component has a mean

o|eé‘ul=’éf‘{7\?8f§j’ﬁ?iFa??Q}ﬁif‘ffoaﬁ?‘ﬁ%%1‘%6‘ﬁ’ PrEssinsotierse: wherein the
s by Jn@rgoéﬁ l%gg'a ]ﬂQQ-Qme%Oo@ r!‘f‘mawged ester in oligomeric or
2008/128760PCT/EP2008/903234 84 24A gas-permeable
whmpasiseraccording to any preceding clause, wherein the
first component comprises an oleophobic and hydrophobic
fluorinated or per-fluorinated oligomer and/or polymer. 25.
A gascRermeable compasite A5EREAING R 20Y PEEEEIING uorinated or
clause, wherein the first component comprises a
ftcOnmrated osipeinfriauinatedestbrirrioligomerieieted from fluorinated
polymeric form. 26. A gas-permeable composite according
Y Eish s B P R SO RRtER B 4B Er-fluorinated
ester in oligomeric or polymeric form is selected from
fluorinated acrylates, fluorinated methacrylates or
Yo-polymersritvabéofordipsifk gastpermeaty @rechpositese, wherein the
according to any ,precedinq clause, wherein the first
f&%‘r%"ﬁb"r?%g?{? EOTBIEES S WO TP tePp8lyrHaygfocthylene.

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

15 28. A gas-permeable composite according to any
preceding clause, wherein the first component comprises
an amorphous fluoropolymer and/or an amorphous

W0 PevitiGtopolymer. 2029.A gas- permeable composTfg/EP2008/603234

[
according to any preceding clause, wherein the first
component comprises any one of or combination of the

following: WO 2668{LBs7TH0ORCIEP2008f)03234 85
-(CF2-CF2)x (CFCF)y - 0 oN CFBCF3 x/ﬁ{ = 0/100 to 99/1
OCF3 (CF2 CF2)" (CF \ 00 'N% &2 x/y =©/100 to 99/1

c
CF;/ \CF

x/y = /100 1o 99/1

OCFs

~——(CF,=CF),—(CF——C),

o
O\ e
CF,

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 comnponent comprises amorphous tefrafluoroethylene/perfluoro aikyl vinyl ether)

co- or ter-pelymers.
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30.A gas-permeable composite according to any preceding
clause, wherein the first component comprises any one of
or combination of the following: Teflon(r) AF; Elyflone AD;

WO Bt €top(r). 1531.A gas-permeable composite abEtFamg/ 003234
to any preceding clause, whéfein the first component
comprises amorphous tetrafluoroethylene/perfluoro alkyl
winyl ethepeaebl-teipotimess:didy @ any preceding clause, wherein the
2008/12876(1PCT/EP2008/003234 86 32. A
HAEAFOF RSB COBBRTbE e SR EdTding to any preceding
clause, wherein the second component comprises a
neutral PFPE. 33. A gas-permeable composite according
10 any peegedingielabissyswhereidithacesona-efingpoast) twherein the
comprises any one of or combination of the following:
WJW@F@@FWXB@P??{-WW@%WW%

45 and m/n = 20 to 1000; 10CF3-KOCF2CF2) (0CF2)
n-lI0CF3where m-rn = 40 to 180 and min = 0.5 to 2;
CF3CH2G620(GH(ER3)CERN)B:CR 2 CF3whetait==B0de5 and
60; and 15CF3CF2CF20-(CF2CF2CF20)0-CF2CF3 34. A
gas-permeable composite according to any pr&¢egfye 1000:
clause, wherein the second component comprises any one
of or combination of the following: Fomblin Krytox(r).; and
Demrtir{QCRAF3h,- Agas-prrafeable compesiteracclraingp and
to any preceding clause wherein the second component
prior to forming the coating is in a liquid form&Padhue2oc
and about 1 bar.

CF3CFCF0-(CF(CF3)CF,0)-CFCF ;3 where n = 10 to 60; and
CE3CF:CF,0-{CFyCFCF20)-CFaCFs

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 Hiquid form at aboul 20°C and

about 1 bar.
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WO 2008/128760PCT/EP20081003234 87 36A
gas-permeable composite according to any preceding
clause, wherein the second component prior to forming the

WO 288tifig’has a surface tension at 20C less than abBi/BRes/003234

rriNim and a boiling point or ffecomposition point

respectively greater than about 150C. S 37.A
3gas-pegnesblecinrpasitaecordingduanyrqa@eatrdingse, wherein the
clause, wherein the second component has a molecular
SHHERG P TRABTAG RGN SEBHEsHrasDotnsK R Llensipeh 20 C tess than
Q%QHQ’.QP g}%glnagé 953(4‘199;9 ;3-01%9 DQ%Qc&_hrpdé’llﬁb%%ggﬁrespsptivaly greater than
gas-permeable composite according to any preceding

blausw grherein the second component has an average
molecular weight of at least about 1,000 a.m.u., 5,000

a.m.u., 10,000 a.m.u., 50,000 a.m.u., or 100,000 a.m.u..

539 AQRSPEIMRAPIS, COMROSIE AGCOTINGQ A, clave, whorin te
preceding clause, wherein the 15seécond component
SEQMDHISES RN atdRERE w4 tht Aufiag prermdalkl 600 - 560,000 amu,
composite according to any preceding clause, wherein the
I{ELonA R poTient %%Dﬁé&oﬁe‘ﬁé‘at units including any of

the following: CF20; CF2CF20; CF(CF3)0; CF2CF2CF20;
CF2CF(CF3)0; and CF(CF3) CFA/ 20 41. A
jgas-perneshlettmpasiciaccordingitougigueedy; vidwetewherein the
the non-polar PFPE comprises repeating units of

SCEENE TR WO OBEEBYSOBE TP XY A5t 2% g R0 amu,
SR GRS PEINEARIS GemRQSHG aGGRding.lQ glause 39,

wherein the non-polar PFPE comprises more than three
carbon atoms in the repeating units including any of the
ﬂfé)llowing: -CF2CF2CF2CF20-; -(C4F80)- or

a7,

A gas-permeable composite according to any preceding clause, wherein the

second component comprises non-polar PEFPE.

40. A gas-permeable composite according to any preceding clause, wherein the
second component comprises repeat units including any of the following: CF.0;

CF,CF,0; CHCF;3)0; CF,CF.CF,0; CF,CF(CF)C; 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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543.A gas-permeable composite according to any of
clauses 1 and 3 to 42, wherein the end-groups are selected
from any combination of the following: -0CF3; -0C2F5;

WO 2000779 -0C49; -005F1 1; 006F13 -007F15; -008FI7r2008/603234
009F19; -0C10F21; * 0CF2H; -0C2F4H; -0C3F6H:;
-0C4F8I-1; -005F10H; -006F2I-1; -007F141-1; -

420008 b6 ptraBaBfdBdpdsieOCIOHR0 b LamBECFR @berein the non-polar
-0C2F4C1; -0C3F6C1; -0C4F8C1; -0C5FIOCI; -006F120;
PRSGTISTRESES BB EEEET GEYFIEE ™ B Sseps neliding any of

505 TARL- QG2 T4Bs, cRe3FR B R GARBRI,cROSF108Br;
-0C6F12Br; - 0C7F14Br; ~0C8F16Br; -OCOF103r;

-0C10F2013r; 15-0CF21; -0C2F41; -0OC2F61; OC4F81
-005F101, -006F121; -007F1 41, 008F1611 OC9Fisl; - 42 "
0F2B LB coBeos eI e oL ¢ e}ﬁﬂdﬁﬂlﬁﬂ fo 2, wherein

MUELANE 0085 LAl em 00 Ml il 2 e HARAAMLL2:
-0CFC12; -0C2F3C12; -0C3F5C12; -0C4F7C1-2;

2000 FRIBCIRFR08FKEEC 126HC IFLTFOR: -OGLOFAT0Z)s; -OCsF 1 -
0C1F9112; -005F6C12; -006F11117; - -006F;1012;
OBdiri B2 foc2F3Br2: -0C3F5Br2: -0C4F7Br -005F9Br2:

-006Fa¢BE2; RGIfI3BI% HCEEFOBI 2006 L8321 -0CF H; -
-0C30Fi9Br21 ~ -OCF1I2; -002F312; -003F312;

COEAHY I OB FOLAB06F1:12; -007F1312; 008F1512;

-009F17%22C O(%JQIQEZ:ILQ (233F5C1 ~QCFCl; -0CsF10CLL -OCeF 1:Cl -0CF

-0OC3F 16CL; -OCF13CE; ~-OC10F20CL

-OCE,Br; -OC.F4Br; -OC3FeBr; -OCFiBr; -OC;F;0Br;  -OCeF2Br; -
OCF14Br; -OCF14Br; -OCeF 14Br; -OC pF20Br;

“QCF ~OCF; -OCFgl; -0CFl, -OCsFiol; -OCeF 2] -OCF 4L -OCsF 161;
~OCoF l; ~OCoFa0l;

QCFHz;, -OC.F3H,; -0OC;F:H;;, -OCF.Hy -OCFeHs; -OCgF:Hy -
OC7F 13Hy; ~OCsF 5Ha; ~OCF 7Hy; -OC,oF 1oHx;

-OCFCly; -0C:F3Cl; -OCFsCly, -OCFCly, -OCsFoCly; -OCeF 1 Cly; -
QC7F13CL; ~OCF5Cly; -OCsF7Cly; -QC,oF 16Cl5;

-QCFBrs; -OC:F3Bry; -OC3FsBry; -OC.F:Bry; -0OC:F¢Br; -OCsFBry -
QCF13Br; -OCsF)15Br2; -OCoF1Br3; -OCseF19Br2;

OCF;ly; -OCsFsly; -OCsFsly; -OCiFqda -OCsFely; ~OCeF sl -OCF sk, -
OCgFsly; ~OCoFy9la; -OC 1oF10k2;

-CF3; -CyFs; ~C3Fy; -CoFg; ~CsF11; -CgFry; ~CoFys; «CalFy7; -CoF o3 -CroFay;



i0

20

25-CF3; -C2F5; -C3F7; -C4F9:; -05F | I; -C6F13; -C7F5;
-C8F:7; -C9F19:; -C:6F21; WO
2008/128760PCT/EP21818/903234 89 -CF2H;

WO 20PREE -C3F5I-1; -CAF8H; -05F101-1; -C6F 12HPCTRIR008/003234

14H; -C8F161-I; - COFI8H,; -équFZOH; -CF2Cl;

-C2F4C1; -C3F6CI; -C4F8C1; -05F10Cl; -C6F12C1;

-CTFIEGH; -CRH.6CHFERRQBH; CIARRACLBEf ABFH; -CoFiH; -
-C2F4Br; -C3F8Br; -C4FsBr; -05F10I3r; -C6F1213r;
CErH1ABE2E8F /8Br; - COF18Br; C | DF20Br; -CF2I;

-C2F41; -C3F81..-CAE81; - 01,-C8F121: -C7FE [41;.. ,
B S e R St e
CEIER1UARFACYFTH2; -05F9H2; -C6F1 H2; -C2Fi31-12;

-CsF sH2; 0C9F121-12; -C10F19H2; -CFCI2;

-C2F302Br - CFEBT 12T uErichn  CgaraCes g E1gs; -Csliebr
C-§7§r1;§&él}2'}§;8F15'C12; -C9F.17C12; -C1.0F19C12, .

CEIB2: *COF3Br2; -C3F5Br2; -CAF7Br2; -C3F9Br2;

-COF 1k 2, CEIF A3 - CBE LSBT, - CARABIBF L, -CoF il -CoF sl -
-C10F19Br2; and 15-CF112; -C2F312; -C3F512; -C4F2I12;
Co5m912; -C6F1112; -C7F;312; -C8F1512; CIF1712; -Clef

1912. 44, A gaerpermeaple-gomposiaaceoiding Ioslause v,
2, wherein the block copolymer is in the form of an A-B or
@n,AIB-Adpleiek copolymer. 20 45. A gas-permeable

composite according to clause 44, wherein the A-B or A-BA

block E6plyrhertbmpr§és:a riofipalal PEPE Kadikiiohe st -
&/ﬁt}@(ﬁgp@gg&gzy@&%igefined in clauses 40 to 42.

i

-CFiBrz; -CoF:Bry; -CsFsBry; -CoFoBra; -CsFoBry; -CeFiiBryy -CrF;3Bm; -
CsF15Bra; ~-CoF19B13; -CpF19Br2; and
-CFila; ~CoFala; -CaFsly; ~CaFola; -CsFola; -CeFils; -CoFiala; -CeFisly; -CoFiola;

“CioFsla.

44. A gas-permesble 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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WO 2008/128760PCT/EP2008/003234 90 46A
gas-permeable composite according to clause 45, wherein
the PFPE is covalent)), linked to a non-PFPE block. 47. A
WO YL ¥ meable composite according to any precetfifigir2008/003234
clause, wherein the 5porou39€)olymeric structure is
microporous comprising inorganic, organic or polymeric

{hatedakesd4Brmicghs permnbablecdngpositeiaccordingdo almy PFPE is

preceding clause, wherein the porous polymeric structure
RYHSR G hdAOVEN? 9% 49. A gas-permeable
composite according to any preceding clause, wherein the
porous polymeric structure is microporous comprising

4ion-flu greingted ol ymgrsitbRcddgas-permeabiéiqpriipasitéerein the

according to any preceding clause, wherein the ISporous )
B3 BRI R B D riSESCRER U BRIt R p SIfsfas crsanic of
p%%gtsn@a%gne of or a combination of the following:
polyoletins (e.g. polyethylene, polypropylene); polyamides;
polyesters; polysulfones; poly(ethersulfones);
olycarbonates; polyurethanes; and combinations thereof.

051 /A GHEPRHHE £BTEP e FESTTR & LT T E5 4y F2use: Wherein the
RIEEEANg SlatsR SIS NBKUS pplymeric structure
IS microporous comprising at least one or more
fluoropolymers. 52.A gas-permeable composite according
to any preceding clause, wherein the WO

4?008 / 1%@g@ﬁa}gﬁﬁiﬁmﬁmg to any preceding clause, wherein the

porous polymeric structure is microporous comprising non-fluorinated potymers.

50, A gas-permeable composite aceording 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, polypropyliene);

polyamides;  polyvesters; polysulfones; poly(ethersulfones); polycarbonates;

polyurethapes; 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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91 53.A gas-permeable composite according to any
preceding clause, wherein the porous polymeric structure
comprises nionoaxial expanded PTFE. 554.A

WO Yéizid¥meable composite according to any preceliiiFes/03234

clause, wherein the porous 65Iymeric structure comprises
fillers, additives and/or dyes. 55. A gas-permeable
composite according to any preceding clause wherein the
gomposie fe i the form.of a.ventor gas fiter. 10 S0 8 heren
venting Bpparatus having an opening for-VERGgaE tgny "eren e
RHENRIRUIR QRERCEPIRCIS. SR HENIING ARPAGIHS

comprising:  a porous gas-permeable composite venting
element located within, outside or on said venting

apparatus and form'ng a liguid-tight seal for said opening, .
Said porode TEGAE permbanie CoriPEREVeRirE s an  herein the
SRERPSERIRGR GASReUNgahle fAMPASIR AGREMIAGL0 any
preceding clause. 57. A method of venting gas from an

enclosure or receptacle, said method comprising:

%Opro}\\/idin a pqrous gas-permeable composite ventin

- ﬁ ea%i cofliposile accor 1?& to anﬁ ﬁé?cééﬁmd c z&lsg, wherein the

SleméntWithin, outsideror on a ve ing a us-an
Sarming 2 lauidstight sealk feramepening on said venting
apparatus, said porous gas-permeable composite venting
element comprising a gas permeable composite according

any preceding clause.. 92 ) ,
gg %Qentmg apparatus %avmg 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 veniing element comprising a gas-permeable composite

according to any preceding clause.

57. A method of venting gas from an enclosure or recepiacle, said method
comprising:

providing a porous gas-permeable composite venting element within, outside
or on & 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.



CLUMS 1.A venting apparatus having an openine for
venting gas fromor receptacle, said venting apparatus
comprisio a porous gas-permeable composite venting
element locatedidventing apparatus and forming a
liquid-tight seal for said openir?é" said porous
stas.perrmeable composite v element comprising a
gas-permeable composite comprlsmg (a) a porous
I)(Imerlc structure having a structure defining a plurality
%poreéeaff} mﬁ%&%ﬁ‘@rﬁb%ﬁ@ﬁ &idwitametedstone ewterre o
recepSilf a0 od) @g@@ﬁm&@g@gmg at least a pardon of said
outer surface; (6) said coating comprising at least a first

& POrogs gped n@g%d%ﬁﬁ&?’%ﬁ%‘i f&?’ﬁﬁl@w sompongditor on sald venting

spperS QMR 8IRg-9le0plushig and hydrophobic fluorinated
material; and (eL)QJsald "second componentcompriSiy g permsable

SOMPYSET HEGre eprive ther RIER B reanek RV GaRHSING: o
qoggi g%ggzs%!ected from ag comblnatlon of the foIIowmg
-0075; -0C2F T’ -005.F 7" -DO4FS. > FosE dettspgiuelty of pores
-007 ﬁmnm@msa;r@@ Aty OIS QG2 -002F4H.;
(g)bgsml nn%?4F8l -005F101-1; -0' -0C7FleM; -

B % EPITE Ee SEERC
%SM%WQS&M, a: Gale 006 1:006L:000F3401; -
035F1601; -0C;F15CI; -0C/01-'2001; -OCF7Br; -0CtRan
5 aBEEF 0 EAERIFC SRS - O BRARB n) QERHABI -fuorinared

OCsE,;@mﬂ;QQOFaan -0C10F2a3r; -0CF21; -002F41:
-005F4; -0C4F5h .00aF10i; -0CaF121; -00717141; -OC5F
19; -BE FETH1cOnIORPOLHiI03: perfiucOfBREBRE. TP, wid pres

-0C3E5HR: - 42 -005F9142: -Q06F11142; -0
C7F13§ﬂ% Qoé"g"zﬁgi%ﬁzz Q%%:s P RV 5 1 G ol wing:

“OCFy -OCaFy; -OC3Fy; -OCFy; OCsF1L “OCFs -OC R ~OCgF s
OCsF 5 -0C1eFy,

1.

-OCFaH; -OCFaH; ~OCsF ~OCEE, ~OCF 0l -OCeR ~GCAF L, -
OCF16E%; -OCF 1gb; -OC 1 0FagH;

-OCFCY; -OCFCl; -0CaFCh ~QCaFCl; -OCF Tl s ~OCsF Ll -OCF Ol
OCeF 150 00wl ~OC R

~OCFBr; ~OC,Fafir ~OCFaBr; Q0 FpBr ~OCsF 108 ~0CF B ~OCE B -
OCeF 181, ~OCsF 3By -0CF S

-0OCFE OCF; «OCaF, ~OCeFl; OCsFyal; ~OCeF 1Ly -OCqF g ~OCeF el: -

OCGF 1, -OC 1 aF ol



-OCFC12; -0C2F3C12; -003F5C11; -G04F7012;

-0CsF2C71:4; -0C6F t,02; - 007F1301z; -OCsF isC12;
-0C9F7C12; -OC IDE t9C12; -OCF)Eir; -0 C:2F3Bra;
-0C:,..75)3r2; -0C4F7Br2; -0C5har2; -006F1 ;Bra; -

0C,F13Br1; -0C8F15Br2; -0C=17Br1; -CYC ioF1933r2;

-0CF )12; -0C2F3h; -0C3F312; -004F712.; -0051:912;
-006FPEIZE:-DCT L3 P2, 0ESP AUSER; BORBEL, 702:F 1 H,: -O0F 58y -
-DCE 2: -CE: -02F5; -C3PA7; -C4Fp; -05FI 1; -CEILI;
-C7Ft%5é§g§%5?%-gﬁ?g’é?§&% ™!CF2H; .02F4H; -C3FEI4;
-04F8LLFCE. SHIGHL; CAEL24Y; -0PFddb4 (8726 5 o
-COF g -CHF201-1; -CF2C1: -C7F4CI; -C3F6C1;

Car SR G R P 130 PSR C L. 0231601, -
aFigap®Es] LochdBlocC3EEBocGHEBRECES?) OBNF, By, -
-C6F)213r; -C7F L4Br: -CsEI6Br; - C9F isBr; -CLoFzoBr,

CoF R B G R PR CBERER; 1 -CTF t41:

-COP)BEr GRS, CRIERQL GRAL- 1y C2oFShlzy © ez, .
_CyF5H2; -04F7Hz -CsF9a2; COF T1-12: -G7r131'15: 08¢ #*
17.1-BCihoteRdi “BSRE#2; -C2F3a2; -C3F$C12;

“CAF Gl 25,5 CoRROIRCORL 1042 (CIRL3CA2, v cman
-CaFlSéIZ;2-%4l577C1§:;§5-§15JtF10 |a;’-§g’fBLr§"-t‘;é?—”§ffs“r sFai
-C3F5BH; -G R 7B 05 F BB rF BORILBI2C G LABIR; oot
CBFISBr2; ~COF17Br2; -C 10F L9Br2; and -CF*; C2F312;
-C.3FsIZ'C4F712; -CsF912C7F)31,2; -05F-COFr7la: -

CioFiGe; ofand/oraaidseennd.compens it COMpRSINg Ay, -
blockccgpcg‘ly(mgr,ﬂs‘aid block-copolymer comprising a PFPE
backbdie 2 A iting apparatus according to claim |

whereir;i thergas.petmeabigscompositedheaveight @tio. - »

4

between the first and the second component in the forme
coatilcrg Ewithirbie range of 1 weight part of the first
compenenide.) (d,r 08 weighkparts of the-segonds, . s
component. A venting apparatus according to claim 2
wher&iff#¥ the gas permeable composite the weight ratio
betweefihe-firsi andihe second campopentin the farmed
coating is_withisn the range c")f'flzilve?g%par%r‘(])i'fhf the n“é%z’ "t -
compoeheéht to8:85 100 weight pans of the second

mpenen .
COMBORGI ok, Gy CaF STl ~Ca sl CoFoClss -Cef: s ~CoF 13Cha: CaF sl

~CoP1oCly -CreP1eCls:

~CFiBr: -CaFsBry -CoFeBry -CoFsBra; ~CsFoBra: -CefyiBry -CrFpaBr -
CaFisBiry; «CoF17Brs; -CioF 1pBry; and

~CFilg -CoFsly; -CaFstay -CaFlys ~CaFoly; =CeFyilas -CoF 3l -CyFisle: ~CoFyla:
CiFiol,



4,A venting apparatus according to claim 3 wherein in the
gas permeable composite the weight ratio between the first
and the second component in the formed coating is within
the range of | weight pan of the first component to 2 - 100
weight parts of the second coffiponent. 5.A venting
apparatisraeEofding oraseal dhe-nrecedingWhiessiRtNis viock-
gas- permeable composite has an air flow recovery greater
than 5698 T tHESFFRA TecovERFiEst, in which the
composite is contacted for a time off seconds with a
viscous oil at 25 C having both a viscosity of about 60
2 riPavarmsshiesrratood Sendovisaiteis ugcetensiompfic the
weighABQH ek HINGD, And e, residual ajr fl%wfégxnnéee%%gx%eig within the
after.a waiting time o minutes. 65 6. A ven ing
mnge gbparagspacodrdifgsteampmeiitheiinecadingRIAiass of the second
wherein the gas-permeable composite has an oil rating of
SOmMpOnon:., . . .
" greater than 2. 7. A venting apparatus according to claim
6, wherein the gas-permeable composite has an oil rating
. of gre,ater than 3. B.A venting apparatus according to any
> Bre AR IEEER AR TS JAETETHC DR cOmIBSifeRte the

weight&_@ﬁaiﬁeﬁ@mmﬁﬁz@ﬂ@ra%ﬁ@értﬂ!ﬁ%r@tn%@%ﬁ@% is within the
viscous liquid of less than 1000 Gurley seconds. 9.

range Gb htiViERa pEarAts BiEcorarstbaky préteitighickaitn of the second
wmpo\gég@rein the gas-permeable composite has a water entry
pressure of higher than 0.05 bar. 10. A venting apparatus
according to any preceding claim, wherein in the
- | mposite the. ratio of total coating.weight
R R e S R R e
weight| oot 1886 heAivventinig appearatus-aecordingteeamating is within the
rengs pgqc%giigg claigg, &’YhI%EFL% in thﬁet asz-per(r)rgeable compasite _
the coating blocka/coveraseaitdBs 00 Fa66" Jrib R Erecend
compotteat.outer surface of the porous polymeric stmoture. 111.A
venting apparatus according to any preceding claim,
wherein in the gas permeable composite the fast
5. CompeRERLEAIBNESAS:AN0le0phekiGaRERYAERNQRIC: me ps.
fluorinated or perfluorinated oligomer andlor polymer. 96
mermeapls ORJRTHY AP B & RS TG (57120 2 o Bpeirppyey test
in whidh B ORSREHIE 8RIE-LOPINOASHET 5 senonds with & viscous ofl ar 25 °C having

poth & viscosity of about 60 mPas et & shear rate of 50 se¢”’ and & surface tension of sbout

29.5 mN/ra. and the residual air flow is meesured after & waiting time of 5 minutes,



the first component comprises a compound selected from
the gaups of fluorinated or perfluorinated esters in
oligomeric or polymeric font., and tetrafiuoroethylene co- or
ter -polymers. 14,A venting apparatus according to any
preceding claim, wherein in tife gascermeable composite
6. theveeepRE-EHIBRORSRICONMIISCEARNRNG: Of@F:, wherein the gas-
combination of the following: CF3-[(0CF(CF3)0F2)"
peTeTp i EORB S EFRIRY 6 5 B8 o 45 and min = 20 to
1000; CF3-ROCF2CF2)m- (00F2)n-JOCF3where= 40th
180 and rain = OS to 2;
7. CFOCFROFZ0Y GRER3)0FE0)5-Cr2E Fwiraremiatly @gosite has
an oil ggi;l%abqgwgtg%}%.ﬂz_c1720-(CF2CF2CF20)"-CF2CF), 15.A
venting apparatus according to any preceding claim
wherein in the gas-permeable composite the second

component comprises repeat units including any of the
Bl S, CRIRE DO RICR 0! GG I ol ermeedl
compdaite 263 b GF 3001 EHOE3)0A 20; GOES)2Der with = viscous Honid of less
& CF2CF2CF2CF20; 05F190 or 05F120. 16,A venting
a0 1S SEFSIIE S ording to any preceding claim, wherein in the
gas-permeable composite the porous polymeric structure is
microporous comprising inorganic, organic or polymeric )
% rAafEitas, MPEEE KAGERINY Spparaissattr ittt thges-pomerbic
camp&ﬁ@ﬁ&@@gsg%pr%% %Q;%JWB@ meable composite
the porous polymeric structure is a woven or non-woven,
18. A venting apparatus according to any preceding claim,
0. V\Ahgﬂgz%%gigpma%ug%gﬁ%%{g@ﬁe fian?lfe}r&;g&goc alxlne . tﬂ%@logg Hnss s-permeable
polymetic structure comprises expanded FTFE. 19. A
compapgn tin geip paretussice ording distanye pre cethingtlainmrous polymeric
Wherelin tgg; composite is laminated to or combined with a
girugture 15 & e 8,

suppor?'sl[ayer.

11, A vepting apperstus sceording to any preceding cleim, wherein in the gas-permeable
composite the coating blocks/covers/oochudes 0.01 - 70% of pores on the outer smrface of the
BOTOUS polyvimeric srusture.

12, A veniing apparatus ccording to any preceding olaim, whereis in the gs permesile
composite the first component comprises an oleophobic and hydrophobic fluorinated or

perfluorinated oligomer and/or polymer.



20. A venting apparatus according to claim 19, wherein the
support layer comprises a woven structure or non-woven
structure. A venting apparatus according to any of
claims 19 or 20, wherein the gas-permeable composite is
laminated to both sides of the §upport layer. 22.A method

13. ohventipggamiremmancoclasuie AhiRCORPIACIRs.SRikltle composite
method comprising: prowdlng a. porous gas-permeable

the st ABBIE ERETG AeTHEIERithIFF SufsTa o rietea geRtipfee o
perfnBRRAEAIS-ANGIaRINGA liguid:light.seal (arANORERING QN ..
said venting apparatus, said porous gas-permeable
PelymESmposite venting element comprising a gas permeable
composite comprising: (a) a porous polymeric structure
having a structure defining a plurality of pores extending
4. tHeretnoughandowitinatd eastrendouiersuhtatein(b) gspermenbic

C‘Qm’i}(ﬁ)‘?&g H‘tn%g %Xgrilﬂn ‘ﬁﬁt |%%S;E% Ort{!‘!gp QI}?S({%II'! d%é%il%eﬁr6§ r?%t}Wl(%"c‘)

said coatlng comprisin stafirstan eco
component (d) said flrst component comprising oleophobic
E(é% o{ﬂblc fluorinated material; and 98 (e sald
sEcoNd COMPONEnt-conTprsig a p‘é’Pﬁﬁ(’i"rdboEi)’i%
(PFPE), said PFPE comprising end-grogps- selgeeigd from
the following wherein in the gas-permeable composite the
end-groups are selected from any combination of the
fottoyyine:,00.31cRE2EBCH03F7; -QGdls::0GHE el
-006F13; -0C7F1s; -0CsFi7; - 0OW19; -0C10F21; -0CF2H;
-002F41-1; -0C3F4i; -0CA4FCri; -OC5FOH: t606F171-1;
-DC7F)4H; - 008F /61-1; -0Cil 014; -0C ior:201-1; -0OCF2CI;
-002F4C1; -0C4F6C1; -0C5FpC1; -0C5FIOCI; -0C4F12C1;
-GOFFE 140% {CHOBFEA21CFIE9 1 F/80wheBE e FRBC lynd
-0CF23r, -0C2F4Br; -0C3F6Esr, -0C4FgBr, -OC5FIDEtr,
-0C6F12Br; -007F1413r, - 008F163r, -OC9FI$ST;
-DEI0PROBEF 082100254 1; -0C3F61; -0C4FBI;
-0CsFiol; -006F121; -007F4 -0C8F1sl; - ()Una; -OCH,F20I,
-0CF1i-12; -0C2F31-12; -0CF51-12; -004F7H2;
i3, -@O«Eﬁ@ﬁ*ﬂﬁ%&ﬁﬂﬁﬁﬂﬂiﬂéﬂ arf) Grédadiad ol 2 - QG b/dedus-permeanie
con 0— %r 191: él 2; -00FC1la; -0C2F3C12; -0CsF5C12;
POBOAE, 1 SOEYE FOP 0B EPR1 3o OR g S5 1Y, toe foliowing;
CF0-QUGEYEC 123 e00pF L CAZF RO COERREN: -8ER:B 0. ciomno,
-0C2F3Br2; -0C3F513r2; 004F7Br2; -0C5F9Br2;

G Elta P TE49B2: -0C5F, .5Br2: -0CPPI7BI2:
_OCIOF1913r2:

16, A venling epparatus according to any preceding claim, whersin in the gas-permenbie
composite the porous polymeric structure is microporous comprising inerganic, mrganic of

palymerie maisrial,



-00F111; -002F311;-0C4F712; -005F912; -006F1112;
-007F1312; - (Xi-Fisk; -0C9F17742; -CF3; -C2F5; -C3F7,
C4F9; C5F1 1; -Can; -C7F15; -CsF17; -C9Fi9; -CloFzi;
-CF21-1; -C2F41-1; -03F6I1-1, -C4Fsli; -05F20H;
-06F121-1; -C7F34H; -C8F16H; -CipFauli; 99 -CF2C1;
7. EIrEGIrrESFSCHITC 4R80T i RQ @ HRbAG 1) the gns-permeable
-CRF = COFIBC1: -C20F20C1; -CF21dr; -C2F4Br;
mmfg%%’l%%&%%%‘é%“- SIS TR CoF i613r,
C9F18.Br; -C10F2013r; -CF21; -02F41; -C2F6.1; -04F81;0
i "QBE121 -C2F141; -CEFlol; -C9F381; - CiOF201;
| O PPESE LTS SFERTF ST, (SO pte sas-pemeabic
compo@h Ed pidas pOiel Skt RRpkRL ki 7y 112;
-CloF191-12; -CFO% -C2F3Chl -CsFsCial -C4F2C12;
-Csr-9Cli;-C7F13012; -013F1,3012; C9FL7012;
1o, -LYARIIC 2 CRIBR, - GO 3BIL. s 3ERRIZ, Al 171300, o
~ -C$513r2; -C-6F1113=2; -C7F13Bri; - CBF1513%;
laminzies GO REdiRd 982 sapet i@R112; -C2F3b; -C3F512:
-C4F712; -05F912; -C6F1112; -C7F1312; -C8F!,12;
-C9F1712; - CmPith,. and/or said second component
20, chispiisinebliockacopilymetzisaid, bloeki cRpakyime tayer comprises 2
ww&n%gﬂrg&@%@gﬂ%@i%%&kbone. 22.The methpd of ven_ting
gas from an enciosure or receptacle according to claim 22

21 A venting apparatus according to any of claims 16 or 20, wherein the gas-permenble

composite is laminated © both sides of the support layer,

22, A method of vanting gas from st enciosure or receptacie, said method comprising:

providing perous gas-permeable composite venting element within, outside or on &
venting apperatus and forming & lguid-tight sea! for an opening on ssid venting apparatus,
said porous gas-permesble composite venting element comprising & gas permeabie composite
comprising:

{&) & porous polymeric stusture having & stusture defining & pluraiity of pores

sxtending thersthrough and with at leas: ope puter surfasce:

(b} &conting sovering st Isast & poriion of said outer surfaes;

{¢)  said comting comprising at least & first and 8 sesond component:

(@) said first component comprising oleophebic and hydrophobie fluorinated

materisl; and



wherein the venting apparatus is a venting apparatus
according to any of claims | to 21.

88
(¢} sald second compoment comprising a perfluoropelvether (FFPE), said PFPE
comprising  end-groups sslected from the following wherein in the aag-
permeebls composite the snd-groups sre selected from any combination of the
following:
-OCFy; -0GoFs; ~OCsFy -OCFe; -0CsF11; -0CF g -0CHg “0CgF 1y -
QCoF 15, -OC0a1;

“OCFQH; ~OC;1F4£;.; ~0C:3F5H, “OC#FZH} =055Fm}§; -DCsFmH; -E}C7F14'E'{;
OCeF 6kt ~QCoF pH, ~OC P,

¥

~OCRLE, -O0FCL 08 FL -O0F: 0 ~OCsF 1L -OCF Tl ~OCF Sl
OCF 0 00 (3L 00 oF 0l

~QCEBr «QCaF B ~DCsFeBr, «OCFBr ~OCF 1w8r; ~0OC:F17Bz; -OCF 4B -
OCF 6B -OCeF 158z; ~0C s FyBr;

-QCEL -OCFLL ~OCsFel; ~OCFsl; -0CsF 10l ~OCeF1aE; ~0CF .k -OCE 4l
QCE 551 -DCpFanl;

3

-OCF Ha; <00 F3Hy; -OCsReHy, -OCFyHy; -OCsFaky; -OCF, Hy: «OCF 13 )
OCF) 58y, “OCF 17 s, <O F By

-OCFCI;; *DCQFjCi;; “OC3F5C§;; ~OC¢F7C1£; wc}cngCi;; -9(:51:{3C1;;

OCHF 130h; -OC4F 15Ch; -OCeF 150y «OC 108 190;

1

L v . . Lo -
~OCE\Brsy  ~0CF3Br;  -OC:FBry; ~OCFBry; -OCFBrs ~O0F By

OCF13Bra; ~OCF 15Bry; ~OCsF7Bry; -0 0F 108y,

OCE Ry ~OCFaly; -OC3sky; -OCFls ~O0sRely, -OCF iy «OCFaly:
OCeF 15l ~OCoF 15la; ~OC10F 10l

~CFs; -5 ~CaFy; oCaFg «CsF1L; -CeFrag -CoFig; -CsFiay ~CoFrg; Oy
~CFaH; «CoFeH; -CoFel; ~CoFgly ~CsPiobl ~CFiaHy -CoF)aH; -CaF i6H; ~CoF 153

~CrFaH;



98
LRl ~GoF 4L -0FeCh -CafyCly ~CaF 0L -CefpaCl: LrFuCl ~CeF el -
Lo 1gCl; “CrpFpeCly
ChaBr; «CoFaBr; -CoFeliny ~CiFBr -Ogfyohn ~CeFaBry ~CoF By ~CplF 14Br; -
CoF gBir; -CroFppBr
CFly -Cofely -CaPel <CaPyly ~CiF gl «CoFialy ~CoFpel CoFyel: “CpFigl; -
CroFank;
iy, ~CoFsHy -CoFsHy: «CofrHly -CaFobly; -CeFyBy -Cofygtly; -CoFyobly: -
CoF17H5; -CroF 1Hy;
~CRCly; ~CoFaCly; -CaFsCl; «CaFyCly: ~CsFolln: ~CeF11Ch; -CaF sCly; ~CaF sy
~CoF17Cl; ~CroF 19Chy;
~CFiBry; «CoFsBry; -CaFsBry; ~CaFqBrs -CoFoBryy «CFy Br <CaF19Bre; -
CeF1sBry; ~CoFr7B12: -CroFoBrs; and
~CF kg -CaFsly; -CoFsly; «CaFoly ~CiFaly; -CoFyyha; -Crfish; -CoFysla: «CoF 7l -
CroFigly,
and/or safd second component comprising & biosk copolvmer, ssid biock-

copolymer comprising & PFPE backbone,

23, The method of venting gas from an enclosure or receptacle aceording to claim 22

wherein the venting apparatus is 2 veniing spparatus according 1o any of claims 1 to 21,



