Title: LAM NATE STRUCTURE Abstract: A substantially liquid

| nper neabl e noi sture vapor -perneable |am nate structure co r|S|ng 4i) a
substrate layer conprising a woven or non-woven mat eri al ? q%*??“& Bt sture
vapor control |ayer attached to said substrate, (iii) a t|e | ayer

conpri si NgwoB39 Nore copol yners conprising from about gqdsgesBgut 90

wei ght percent ethyl ene co-nmonener units and from about 10 to about 70 )
wei ght percent vinyl acetage co-nononer units, and (iv) a |layer conprising
one or nore copol yetherester(s) in an amount of at |east 50 wei ght percent
based on the total anpunt of polyner i£ﬂé§f | ayer. The nnlsture vapor
transmssion rate (MTR) in the direc away fronthe

copol yet herest er - cont ai ni-ng | ayEAMINAATH STROEEUREND t owar ds t he substrate
i's preferably greater than the MTR in the direction away fromthe

substrate | ayer and towards the tie | ayer and copol yet herester-contai ning
layer. 5 sFebr uarphigiyficaibh hintsHepefif §f pridt el PRR?Yisional Application No.
- 60/156,168 filed September 27, 1999.

" BACKGROUND OF THE INVENTION

1. Field of the nvention

10 This invention relates to a laminate or multilayer polymeric film structure which is

R . usefulasa substantially liquid impermeable moisture vapor permeable membrane. In

particular, the invention relates to a multilayer polymeric film structure comprising a
substrate layer, a tie layer and a layer comprising a copolyétherester, wherein the structure
has differential permeability. |

15 _
2. Description of the Related Art

The outer walls and roof of a building usually include a layer of an insulation -
material. Further, wood 1s still commonly used in the construction industry particularly in
the construction of buildings such as houses and the roofs of houses. The tra:_:szﬁission of

20 moisture vapor between the interior and exterior of buildings may result in the
_condensation of moisture vapor, and hence the build-up of deposits of moisture, in or on
J the insulation material and wood-containing elements of the building, which can cause
considerable damage thereto. It is therefore of particular importance to prevent moisture
build-up from coming into contact with the insulation fnaterials and wood-containing
25 elements in a building in order to keep them as dry as possible. In many couﬁtries, there
exist building regulations which control this aspect of construction.

Polyolefin microporous membranes are of use in the construction industry, for
example as roof or wall liners. Under all climatic conditions, it is desirable to control
moisture vapor transfer across the walls or the roof of a building to prevent mmsturc build-

30 up. Usually such membranes having a deﬁned moisture vapor transmission rate (MVTR)
are used to line the insulation material in buildings and are designed to control moisture
* vapor transfer in the building in winter, when the moisture vapor transfer is from the

interior of the building to its exterior.
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So-call ed breathable fabrics conposed of a filmof a polyneric materi al

that is perneabl BPto06id087T disddoseapprocessforaaling alamisate wsabledn protestivaar e al so

known. A not @Igﬁn?ng?ﬂgpers, and roof underliners. In the proc&ss,' a moisture vapor permeable, liquid

impermeable, barrier layer with a thickness of 3 fo 25 pum is coextruded witha 1 to 5 pm
thick release layer on one side of the barrier layer and a 1 to 5 um thick tie layer on the
20 opposite side of the barrier layer. The tie layer is adh;:red to a porous substrate such as a
woven or nonwoven fabric. The tie layer typically comprises a thermoplastic such as an
ethylene copolyfner or a polyurethane and serves to improve the adherence between the L
~ porous subsfn_z_te and the breathable thermoplastic barrier layer.
US Patent No. 4,725,481 discloses a waterproof water vapor permeable film for use
25 as surgical drape and in waterproof garments having rapid transmission of moisture vapor
through the film toward the exterior or weather-side of the garipent, while mimmizing the
transmission of water in the opposite direction, making the garment more comfortable to
wear due to-the increase in the MVTR away from the wearer while protecting the wearer
from water, liquid and vapor from exterior sources. In particular, US Patent No. 4,725,481
30 discloses a bicomponent film of a hydrophobic layer and a hydrophilic layer of
copolyetherester elastomers bonded together which permits differential transfer of
moisture vapor to prevent buildup of moisture, the bicomponent film having a separation

rabo for moisture vapor of at least 1.2 as determined by ASTM E96-66 (Procedure BW).



successful material that transmts noisture vapor therethrough is a film of
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such that the laminate product has a high resistance to delamination. This is especially the

case when it is desired to produce a laminate having a thin water permeable membrane. In
addition it is particularly difficult to maintain the integrity of the mechanical bond between
the waterproof moisture vapor membrane and the substrate in a high moisture
25 . environment, since the waterproof moisture vapor permeable membrane.canswell up to
- 40%. _
Further, while waterproof moisture vapor permeablie membranes may successfully
. ‘control moisture vapor transfer in buildings in winter, those membranes do hot work in the
summer in regions where the climatic conditions reverse the vapor. ﬂon so the moisture
30 vapor transfer is from the exterior of the building to its interior. Rather, under those
conditions the membranes cause an undesirable moisture build-up in the roof or wall cavity

of the building. Typically, such climatic conditions exist in semi-tropical regions, which
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20 SUMMARY OF INVENTION

According to a first aspect of the invention, there is provided a laminate structure

comprising:
Q) a substrate layer comprising a woven or non-woven material,
(i) a moisture vapor control layer comprised attached to the substrate,
25 (iii)  atie layer comprising one or more copolymers comprising from about 30 to

about 90 weight percent ethylene co-monomer units and from about 10 to about 70 weight
percent vinyl acetate co-monomer units, and

(iv)  alayer comprising one or more copolyetherester(s) in an amount of at least
50 weight percent based on the total amount of polymer in the layer.

30 According to a second aspect of the invention, there is provided a laminate structure

as described above further comprising

) an adhesive or primer, and

(vi) a second substrate layer comprising at least 50 weight percent of a

polyolefin.



WO 01/ 23125 PCT/ US00/ 25509 have high tenperature and humdity in the sumer
and | ow tenperatures, typically well below OC, in the winter. Lam nated
structures are al nost exclusively manufactured by a process which involves
the application of heat and/or pressure, such as a nelt *HEFYRY 6#%4oati ng
process or 5 a conventional |am nation process. It is considered that one
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no chem cal bonding. Lt is.an object of. this invention,to provide a
Cubstant sl 1y 1ehurce HaRRBRsPETE bordirisiad nousbre pur L Boe R EPane. whi ch
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havi ng differential perneabili t:}w{}g%‘@ﬁﬁ%k%“ﬂz | NVENTI ON According to a
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| am nat e stapugicthebksncdsme ldyedwiadave further conpri sing
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20 wherein MVTRcas is the MVTR in the direction away from the substantially liquid
impermeable moisture vapor permeable membrane layer and towards the substrate layer,
and MVTRgac is the MVTR in the direction away from the substrate layer and towards the
substantially liquid impermeable moisture vapor permeable membrane layer,
wherein the substantially liquid impermeable moisture vapor permeable membrane
25  layer of the first laminate structure is in contact with one side of the insulation material layer
and the moisture vapor permeable membrane layer of the second laminate structure is in

contact with the other side of the insulation material layer.

4a
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| am nate structure is in contact with the other side of the insulation
material |ayer. 4a 5 February 2004 '
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BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a schematic view show ng the
preferred coextrusion process for the production of a laninate structure
according to the invention. Figure 2 is a sectional view Gf eRMYaRY €824 ayer
| am nate awpQ@igipg to the first aspect of 5 the inventi %T{LEBME@ 3is a
sectional view of a |amrate containing a second substrate |ayer according
to a further aspect of the invention. Figures 4 and 5 are sectional views
of constructions involving | am nates according to the invention. 10 Figure
6 is a sectional view of another asp@EFINITIONS | nvention which includes a

construction of a fir | ami patfe, an insylation terjal and a second
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i nténded to peigmethglpentant andvagoustvombpratiynsef sheahorminteyd etindenehprioppkmse) and
copol yners V\he%&{ n at |least 85%of the recurring units 15 are ethyl ene

units. The t&FWYPSE%r opyl ene” as used herein is intended to encompass not
only honopol yners of Theapyl grobyethylene’adsssedtippeih ynmresdadio eadommass dotasly 85%
of the recury]j nit s, r ' Y ' '

cheet or venPBot Rhiie® BRASISbLE ynli SR asteRt B RO b
t hr eads t hiat amrethyppsiunitoned in a random manner to forma pl anar

The term "polypropylene” as used herein is intended to encompass not only
“homopolymers of propylene, but also copolymers wherein at least 85% of the recurring
unité are propyien_e umits.
The term “nonwoven fabric, sheet or web” as used herein means a structure
20 of individual fibers or threads that are positioned in a random manner to form a planar

material without an identifiable pattern, as in a knitted fabric,

. : ' DETAILED DESCRIPTION

According to a first aspect of the invention, there is provided a laminate structure

25 comprising:
(i) a substrate layer comprising 2 woven or non-woven material,
(i)  amoisture vapor control layer attached to said substrate,
(iity  a tie layer comprising 6ne or more copolymers comprising from about 30 to about
90 weight percent ethylene co-monomer units and from about 10 to about 70
30 weight percent viny!l acetate co-monomer units, and
(iv)  alayer comprising one or more copolyetherester(s) in an amount of at least 50

" weight percent based on the total amount of polymer in the layer. -



material without an identifiable pattern, as in a knitted fabric. DETAI LED

DESCRI PTI ON According to a first aspect of the invention, _there i ovi ded
rebiin 08

a laminate structure 25 conprising: (i) a substrate Iayep

woven or Bo material, (ii) a noisture vapor contr attached
to said su st%gﬁ? (ti1) a tie layer conprising one or nggtldgg%%%?rrers

conprising fromabout 30 to about 90 weight percent ethylene co-nononer
units and from about 10 to about 70 ‘30 wei ght percent vinyl acetate
co- nononer unit s, Farnbk fvoidance dfaipabt, the opler off thelayems relativeo each other is as

copol yet here in. unt of,,at | east L.ght rcent. based on
Cho t ot al - an gl St oSl VAR onforalor 1 S8Ekentthe SRR B3 T A se
PCT/ US00/ 265(® nfedstureivepacontdd iger, afid the dyer cdnliprisirigdhe capblyetherektay(eyis rel ati ve
to each other..is follows, The nojsture vapar, control. | ayer .is adjacent
t he substrat %dfa"teﬁég? P%"Paly‘éry"élrth? §“rga8f 8%%?1?“’ Fatyﬁre‘%h‘ﬁ}i‘ ‘ftrfff‘%te\fré’ﬁba%e St | ayer,
and the |.d@er conpedosdingiotthepretipel ¢rbbdinest Etieihvénsion,ak @pedllajdies ti el ayer
on the surface.of Ee tie. |ayer vvhi‘ﬁh i.S. renmot romthe substrate. 5- ..
Accor di ng top‘fsﬂg?“ﬁ‘ﬁ FrEErGe 5‘?‘?’556‘1‘3% the gie Iygr with fag eqnigpl layss comprismgd |.aye

IS positi ongslymert apsile bivedisdikiShe toRtia8 dapol Ganshii@idna¥@ VIVWIR) b f iR 9akate O!

| ayer conprisi n&éa ol.ynmer capabl e _of reducing the noisturé vapor
' €.

transni ssi onf% Jis Beasprrd apcariing ipAS TV ERS Gf BrocgiprsB0. hmicalyethe
accordi ng- t oco@bMabGs SR (1 HeNVTR BPWe lardiiRie Gahidtine cBEt%n%f%Qﬁ@ Sckrol ris

such that the MTR of the |am nate structure containin e contro ayer

10 is 5 tH 1653 1A pderaferably\?0omes lpssdkan tha MW TRaof the aminsrrstueturdwithonti nat e
structur e Wi b eiol JYer. RN ot S conth] Hyef 1A SuchRich AL 143RME Hrude@Y Shid S

included in the amnate structure, sai structure acts as a vapor’ &6nt rof
| ayer whose fmwgeré ants s @peicrontyeldayen wiosefugetioniis ddsedied/in hore detail heidve

structure is sub A IV Y e TV e B : . | Ssture vapor er neabl e
and has the advantage't atsuilﬂg}éégf)dg%ﬁ%@rﬁggﬁelfgﬁ g%lhne?falf%ﬁ? ‘Ehrém Sg‘[ﬁ"‘e‘r’aﬂ%
strongly 15pemhahiednd os theaadsarisdertbet ¢he chhalyttharesiat@nginingihyards simmglyhe

further apg/an{1 aggt(t) B%téuli é | s capable of exhibiting differential

permeabi lTty, 1. R in one direction t hrough the layers of the
| ami nate i s greatHie luhinatetshacidéHas the fitier appetbe tatht iseapdblyof ekhibiingt he tie

oD B DS BB oo
copol yet her eRlgfdates @idhahd WIVITR @R oppBsittiR6tidn Thissd fidGieWdyRr ddtniiHglthd

poly(ethylene vinyl acetate) not only functions to improve adhesion but also, in

-

20 combination with the copolyetherester-containing layer, enables the structure to exhibit
differential permeability.
Another advantage the tie.layer provides is that it helps to shield and protect the .
g copoiyetheréster-containin g layer. In certain end-uses contemplated for the present '
invention, the laminate structure may be exposed to various weather conditions, mcluding
25 rain. Since the copolyetherester-containing layer tends to be hygroscopic, it may swell
when exposed to water. The tie layer can minimize the potential for swelling, by helping
- toshield the copolyetherester-containing layer from water.
Moreover, the tie layer lends resistance to flame propagation to the laminate
structure. Tests indicate that laminate stractures according to the present invention pass
30 various flame tests that structures not having the tie layer would fail. While not wishing to
be bound by theory, it is believed that improved flame resistance is a result of the polymer
in the tie layer having a lower melting point than the material of thé substrate. Upon

exposure to flame, the tie layer begins to burn first. However, at the temperature the tie



differential perneability. Another advantage the tie-layer provides is that
it helps to shield and protect the copolyetherester-contalnlng Iaﬁer I n
certain end-uses contenplated for the present invention,

structure REyeR1B8Xposed to various weather conditions, 'P@frﬂéﬂoﬁ oD rain.
Since the copol yetherester-containing |ayer tends to be hygroscopic, it may
swel | when exposed to water. The tie layer can mnim ze the potential for
swel ling, by helping to shield the copol yetherester-containing |ayer from
wat er. Mor eoviaysr buins; ttu'; mbb@elaybemm;mehsi&&ne@suateﬂi)anmem itpateguishes the t he
| am nat e structure t ndi cate .t hat. |‘am nate structur rding to
the present | BN B B eBetaF s SFprite Bhised R Bpe AR Ty BRERR Y

havi ng t he tllmvingmrelmmmﬂlfeadhottdhiohsmmot wi shing to -be bound by theory,
it is believed that roved fl ane sistance is a.r .of the pol yner
b the tie ) ayer TR S S cE R g aR fvepiosh tMV TR B Pre e aRn AE
substrate. .lepﬁmnh ﬂ&)@bﬁﬁly&tﬁer&ﬂerﬁdoammg h?ertdng 1ik dayer addagwids the sms&ntfei(fesdned
However, at the et Febr 01/ 23125 -

PCT/ US00/ 2650911 v'gy‘ﬁ%ﬁﬁrgem‘ffﬁéﬁﬂtgﬁsla{s ﬂrmérﬁz‘v‘%%\gﬂ TMA st r at e
layer nelts, frémehddubdiateIBRS ahdRwardsthé 6YRier ahll SoptityetitdsfflcontEnmgIayepr i Si ng
resistance to flame propagation that structures_not having a tie |layer wll

tend not to pEesEekto ip Forpla qlémlﬁ&t%Wh%§Wﬁ@°ﬁ%@§rﬁ‘Pﬁeﬁﬁ%ﬂ%| on,

the WTR in.the direction away 5, 'fromthe copol yetherester-containing

| ayer and tie | ayer and towards the substrate (referred to in Formul a
(1) bel ow Hs- WTRCAS) is gr¥dI&cas hMYTsec WTR i n Fpawlg Pecti on away from
thesubstrate | ayer and towards the tie |ayer and

copol yet'herester-containing layer (referred to in For mul a (1) bel ow as
MVTRSAC) . -The ' WTHnpgrdferrageyntiodinesnt tbe M0 Raxatio eHthpiantiR@asr fthapERot {c .

(Formula 1) lﬂv&tﬁﬁgaﬁ&ﬁ% moghgﬁg% y%%ﬁﬁtitg (;’ tIBe | am nat es ef

the present ‘T nvention is a |'éa I's pre erably from about 2
to about 10.  The I\MEWTRe:ﬁctchliawns pranqmﬂ'ydmehdapt dmmﬁhdaammmqumpdsmon of

chem cal si,tion t he er._an the t hi knes of t and
Chese. par alfer 7 Leiathe wifaey 88 HSkn 08 el bataddR Rkl o AL
suitable for anmmetsmhdtatrxsandbmferammmwnd-asb ad reqairgdl ef erred enbodi nent
of the invention, e of, t.he ti a is. fr 00 to. about
2000, preferably f#‘&ﬂ%&eﬁ@éqﬁ‘tﬁ E’va%?ﬂ?' WPE%‘QW#?%“%&%‘& di ng
to ASTM E96- G&ohﬁamqedhtmzm prefidiabll BomCAdah lrsedo MGLR 570, EReniPR%/24hrs
copol yet her est er - cont ai_ni ng t¥er and the tie |ayer is_at_|east about 2500,
preferably at aqegrding to ASTM E96-66 (Procedure BW); and the combined MVTR of the

20 copolyetherester-containing layer and the tie layer is at least about 2500, preferably at least

about 3500, and more preferably from about 3500 to about 20000, gm.mil/m2124hrs

) - - -according to ASTM E96-66 (Procedure BW).

Itis preferred that the tie layer has a thickness less. than that of the layer comprising
- the copolyetherester(s). Preferably the thickness of the tie layer is from about 1 pm to
25- about 20 um, preferably from about 1 pm to about 8 wm, and more preferably from about
-1 pm to about 5 pym. Preferably the thickness of the layer comprising the
“'copolyetherester(s) is from about 5 pm to about 100 pum, preferably from about 10 pm to
* ‘about 50 pm, and more preferably ‘from about 12 pm to about 30 pm.
' According to 2 further aspect of the 1nvent10n, there 1s prowded a laminate structure
30 comprising: o '

(i) a substrate layer compnsmg a'woven or non-woven material,



about 3500, and nore preferably from about 3500 to about 20000,
gmm |/ R/ 24hrs --according to ASTM E96-66 (Procedure BW. % btf
preferred that the tie layer has a thickness | ess. than t Rdrebpdary K8 ayer

conpri si Nowolely@389pol yet herester(s). Preferably the thic é etie
| ayer. is fromabout I pmto 25. about 20 pm preferably fromabout |- pmto
about 8 pm and nore preferably fromabout | | to about 5 in. Preferably

the thickness of the |ayer conprising the copolyetherester(s) is from
about 5 pm t@i)aboatie m@ﬁqomﬂgingbmabhqrehopnﬁymhsuﬁmﬂx&ummmab@hcuio SHdupm

aepect of the i nua R Peftt diendSo Thibutte ks i mematet (foafeiciy
conprising: (i) awsglns;fcrmmmhﬁ)aeﬂateeﬂmmsmagxmmuen or non woven material,

7 5 Febr uar y..2 004 . WD 01123125 PCT/ US0Q0/ 26509 (i 1‘ atie | ayer conpri sing
one or nore Edpol 3 REFLOFBHBPR 8P P¥E ‘@’Eﬁ"‘ds about 90 wei ght percent

et hyl ene: Go- wmannhemmrsomm&dpemb rﬂsﬁ;gteazﬁéa@uhd iyl XR{6Th tRegL ent
vinyl acetate co- nomer iii) a layef co r| Si ng one or nore
copol yet her e@’%w‘(‘ aénq}éﬁte? éiOH"lﬁ’ﬁge‘&é?ﬂ(PM“‘B? cQpalyptherss Apfer i ng.

et hyl ene anokﬂﬁaeﬂttapﬁbﬂ&anmmeaﬁdcﬁatiea&% and the armunt Of

copol yetherester(s) In the copol éet hdrester-containing layer is sufficient

to provide an NVT'ﬁ'er‘B?‘F'BredFP‘al’tc"P pldeyer positioned befsiesn e sulstipsrand dhettiedhyer ayer
posi tioned éd?ﬁpr&b@ﬁﬁdl?:h@r fﬁﬂﬂa&é?% Hs%a%ﬂféf recﬂfcﬁfg%@%b‘nﬁgﬂfl i ses a

polyrrerfllmlayerthat I S capabl e of reducin am nate
st r.uct ur d9 Tipmiratg stpcture I ypigaity, die Cpaﬁyfdrla}IeSISgrudhﬂmﬂthQM\Fﬁimalmﬁname

aminat e Stadehi SntRith QeI M LRRUE 2b. dhihilrerkily 0! Endiecc 3 1 ©F er abl y

20, times less than th he "am n ruct dre” W't AMMe control’
| ayer. Thi s MYFR efshd brinatostiugtire wﬂﬂ'm;lﬁcamblﬂmr EREARstitefthaed above.

The substratﬁvqf th S.ac di to the present invention may be
any - 15 woven or gﬂdtﬂven &7 a%#fr’}%g preferably a non--woven, and

preferably a spurifheobstat ofebelamnirates btcortiys wab@presat MbverltidadhayHe any

parti cul rIy at | east 65 art aj, | east nd rticularly at

| east 99, welgfs °|55P%§Vﬁf’é 1’Je;ﬂt T%F‘@E’%raa'ﬁpy"‘i"ﬁ’é aﬁg ly g spun-

pol yet hyl end:omﬂed)mlageﬁﬁloﬂmheflﬁ)mﬂe alﬂ@'.!lsy 86, phitidulkEY aCleat 85, pafficiRklyamest s of

ot her co- ‘{, units bu sh uI d ontain at | east 50, partlcurarly at
fué pari: l{)argc[at

| east 65, part P BisbiperceAtpabvalefin: Breferpbly the polwplefings| wei ght
percent of QlodfdiividRRe @bl'yﬂ@pyl@hé q’he p&lySI8fn may contain minor amounts of other co-

monorner units but should contain at least 50, particularly at least 65, particularly at least

20 90, and particularly at least 99, weight percent of olefin repeating units. In one
embodiment, at least 50, particularly at least 65, particularly at least 90, and particularly at
least 99, weight percent of the fibers are polyolefin fibers. . Alternatively, the substrate may i
be polyester.A The present invention also comprehends substrates that contain blends of the
aforementioned materials.

. 25 In a further embodiment, the substrate may be any material which when attached
via mechanical and/or chemical bonding to a copolyetherester in a conventional manner
would ordinarily have a bonding strength of iess than 1 N/m as defined by ISO 2411. As
-useqd herein, the term “spun-bonded material” means nonwoven fabrics formed by
filaments which hav_e been extruded, drawn, and then laid ona c_ontinuous belt. Bonding is

30 accomplished by several methods such as by hot-roll caléndcring or by passing the web
through a saturated-steam chamber at an elevated pressure. An .example. of a spun-bonded
nonwoven polyolefin useful in the invention is Typar® spundbonded palypropylene,
available from E.1. du Pont de Nemours and Company. An example of polyesters useful in



enbodi nment, at |east 50, particularly at |east 65, particularly at |east
90, and particularly at |east 99, weight percent of the I%JTO rs ar8
polyolefin fibers.. Alternatively, the substrate may be %’é‘é"’l%z. O4he

present i nweygiansal so conprehends substrates that- cont aﬂ&n@o?ﬁk@@ of the
af orenentioned materials. 25 In a further enbodi nent, the substrate may be

any material which when attached via nechanical .and/or chenical bonding
to a copol yetherester in a conventional manner would ordinarily. have a
bondi ng st r engt invefitidres's Ssvabond® MEOA asl Shehbordd® B§42, $Qi1aMIE fromShristias ed

herein, the :{erm. - terial' nmeans nonwoven fabrics formed by
filanments V\hifgﬁnﬁ%}bégﬁgcé%gf&u ed, drawn, and then laid on a continuous
belt. Bonding is Tk tedaypmperfahsthdfyncionef adhering thedspaiyetieraster pylymet - r ol |
oot en b0 okl RS e o R 0 o RO SRR BRI L2 o
in thg i nthzmﬂrétsmaédp?)yégﬁw@ﬁb@lﬁﬂ& qaalfmlafsag]yb@gmnd tauahlt@dadufastfdt@m
E.l. du Pont d nour s.an an An exa e olyesters useful in .85
Febr uary 2004%%%@%%%?{%& Mﬁfﬁ%%F$%¥ Gt L eChRmGREF 4303
and Sawabond édmoré 3dgolyada compisingd ot aleut 66 td MBut maﬁltgerc&npkﬁhb@b&n&

Co. The tie |ayer ﬁerform; the function_of adhering the cqgpol yetherester
pol yner - coat 9yt ¢otoraheuts/ yeaishi percenty ptiyiens coyRaugmer wits apd fomApgpt 15docapapl e

of conpat abi | izlpgn &agh@eﬁdehéhfe?&mﬁﬂgmtah@m@@&ha&t beveishlerdal ¥ig and
forms a strong bond t0 both the substrate and the cogo yet her est ér

pol yner. | W aagstas eormerprasiyails. Gommerciallyaveilablq myterials ofthisitaednends ElY A¥Or e
copoj yners co, | & PRt &' b8\ ni ably
from about 6 'E'o&a%béglg%ﬁlﬁeglgéﬂdt@%géaggﬁt : efﬁfﬂ%ﬁ% co-%g%g%reﬁ%t%&%nd

f rom about 15capolymesh suminod @nowity ptovipled dwmbovesstaibdambrings dfrethyleabend viag! t o

about 33 weig fagﬁ i O acetate co-nononer units. Comrercially
avai l abl e rr’at%gﬁag S %Tg}%af!ﬁésﬁ%%%% i ncl ude ELVAX(r) (E. 1. du Pont de N

Nenmour s and Conpanife tieQayee may Gurthen coraprise norvsninema! dditfyeskmwn inithe dve The
and vi gt UaoRtaPEoGRIT PR L ie ie® A Bopl SRl R Bl °°
conpri se convpreferabipdt leAURD, tnorepreferabiynat ldastt85emare preftiably al feagti95 anid mdst sai d.
o of of abl yat P ssaiay PorsplseRor PEUeBES. nore pref er ably At
| east 95, and nostThalaRh ebRPsinSMb séppfetndtdsiér(dUdntatiiagidhst P8 @Bt p@fent,he tie
layer. preferably at least 65 weight percent, preferably at least 80 weight percent, more preferably
20 at least 90 weight percent, and particularly at least 99 weight percent of the
copolyethércster(s) based on the weight of polymer in that layer. The copolyetherester(s)
") are generally hydrophilic, as described in more detail below.
. Thé:-viscosity of the copolyetheresters is preferably less than about 3000 Pa.s and
prcferébly at least 20 Pa.s, measured according to the Standard 1SO11443. Preferably, the
25 viscbsity is in the range from about 20 to about 2000 Pa.s, more preferably from about 40
‘to about 1000 Pa.s, and more preferably from about 50 to about 700 Pis, measured
- according to the standard 1SO11443. The viscosity in Pa.s is measured according to the
standard 1SO 11443 as a function of shear rate in sec”’ and temperature. The temperatures
used in the measurement of viscosity are from a minimum of just above the melting (or
30 softening) point of the polymcr {typically from about 200 to about 210°C) up to a
maximum of just above the temperatures (typically from about 230 to about 260°C,
particularly from about 240 to about 250°C) used in the processing methods (for example,

coextrusion, injection molding and lamination) of thermbplastic materials. The



The | ayer conprising the copol yetherester(s) contains at |east 50 wei ght
percent, preferably at |east 65 weight percent, preferably at |east 80

wei ght percent, nore preferably 20 at |east 90 wei ght pe?d:&k?f‘{a%ﬁﬁm
particul aryy idksheast 99 wei ght percent of the copolyeth @‘5&’% 9based on
the wei ght of polyner in that |ayer. The copol yet her este?‘% general |y
hydrophilic, as described in nore detail below The: viscosity of the

copol yetheresters is preferably | ess than -about 3000 Pa.s and preferably

at | east 20 RasperdimasSisedth heeascdisiy éfahdRophiaRAas SnkaBl AddhIbolR 208 haktY

the 25 viscaosity is in the ragge from about 20 to about 2000 Pas, nore

preferably fr8r-aBdotigdarly gomabogt 40d0 gbeus 5Q°C. shevethe melipg paipbefithe f r om
b 50 ‘ . i 43.
about 50 to MB%M, TR shear TRRS Wl Gn rﬂgﬁﬁéﬂ&&%&ﬂ%@ﬁ%@@m%

The viscosity in Pas is measured according to the ] as a -’
function of gheiloeQsec, Whichcentompass thasp bipinally enconhteretl émihepmcessig metbats i n
t he nmeasur eNgRleRionldsie Batd¥sar € froma mnimum of. just above the nelting
(or 30 soften?ng 0o“:‘snt of tx'ﬁ'e pol ymer (typically from about 200 to--about
210C) up to a nakiongrambbdiment ofithe wyentim, thevisepsitynfds dopylyetberksters is om about

230 to. about 2 LI cul rom t 0] bout . 2 used Lp the
o aceasi g maloaHly 8 S8Rl PL S BAARMNY of 3 28 PRRCNER R frort i 20

| ami nat i on) & alione20d0{Hassmbre prefemblyafrem aBdie 40 tSatfeabl 008rRa s2 ¥ mordPreddriRig 125
PCT/ US00/ 265Q9 t er at-uy es d in the processing.of fhernoplastics are
general ly fr gﬁﬂ"h%’ggttg% EE'%Ut_'/Qﬁg’a-ﬁ, méjéféfmgﬁﬁ“’ﬁ%’faflg E?‘BPE’?PWZPQ)% @BMSOZ@’ to
about 50C10 ahoMRasita WBIriing theisdhdah ISOE 4B RRkasidve emboBinkBEMe I at es

used in the neasurenent of viscosity were fromabout 10 to about 10000 -.
sec"r, whi chVerR¥Hehts coprivetherpsiers i less thancabant 3008 Fais, prefemmbpras deasPORgs,
methods 5 o, deienyeRhAtbiC0 65k - R jon,
t he vi scosi t;;/)r of t hgﬁgopol yet hetragsttelroge Fég I%E}giper a g[ﬁ?giasb%ﬁgr}ﬁgh@%?ﬂg%oo
Pas, pr ef er abhy, and niaze ptefe2lpPfom ghout K talebgut {700 Pa.ajx a tenf@rature 26 koif°C2000
Pa_s, nore preferably fromabout 40 to abou 000, Pa-s,. d. nore preferably
from about 580PY eee8 Busrinis Uoodlo il e b o e iPuBalE"200 o
about 25005 ihikassed@masdingdo grectndarddS001443elisthiibodimehGoefertdet3o "tha an

alternative enbodinent, the viscosi of the copalyetheresters.is. |ess
Fhan about - 200SPHE BRHEE A5 SIREMEELY 2 bBRaE of th TR PR ot 20
to about 2000efEl@nc to MY X trisi6n toiipetarurt k8D id BRHrefdfed eRid@Nidn cbAfiy prBass, and
nor e preferagl%_grom about 50 to about 700 Pa.s, at a tenperature,20 to 35C
bel ow the pr§E€S ?drﬁfr?%nperature_ used to manufacture a lamnate of the
invention, as 15 pR&stHIPAhSmERInG BBt bOtht BépotfeRinaateds ik Sfdhtet A7 120°C, hidtafly
enbodi nent, reference to "the .

20 from about 120°C to above about 220°C. If the melting point of the copolyetherester is

less than about _120°C, then the polymer is tacky and difficult to handle in film form; and if
the melting point is more than about 220°C, then the films become excessively stiff. The ©
melting points are determined by differential scanning calorimetry (DSC) in accordance
with the standéll‘.d ISO 3146. '
25 | In one embodiment of the invention, the copolyetherester elastomer(s) are selected
'~ from those described in US Patent No 4,725,481, the disclosufe of which is incorporated

~ herein by reference.
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processing tenperature used to manufactu, s lamnate of the invention" is
preferably a reference to the extrusion tenperature used ip t he &bﬁaerred
coextrusi on coating process described herein. Preferably F90uaRs g

poi nt of t{Ye¢e404 yetheresters is greater than 120C, usualL([LMU oﬁﬂﬁsw om about
120C to above about 220C. If the nelting point of the copo yé% erester is

| ess .t han about 120C, then the polyner is tacky and difficult to handle in
filmform and if the nmelting point'is nore than about 220C, then the

films becone excehd prefeyredsérhbddimddtethe Bopdlyatigerétir Rlastofief(s)deive b uliliclty of

di fferential _scannin al orimetry (DSC) Jin accordance.. with the standard

| SO 3146. 25’%”‘8%3“’%#%‘6’&%‘8&1““{%“{‘ ﬁg"‘iﬁfeﬁé‘hﬁ‘%r’:‘fﬂtﬁ Wé“céé‘ﬁ%f{“ﬁf*e%g‘f’%@éﬁtﬁ

el ast oner (s) uﬂa@essedierdng&haiﬁregmﬁda@w:%qs;ﬁééeh@dbgmeu&nﬁiﬁhﬁnt No 4,725,481,
t he di sclosure of which is incorporate herein by reference. 10 5 February

2004 WD 01{ 23125 PCT/ US00/ 26509 In a prqée red enbodi ment, the
copol yet herester. el astoner(s) have a nult%pﬁicity of recurri.ng | ong-chain

ester units and short-chain ester. ts | ed head-to-tail through-ester

| i nkages, .said | ong-¢hain ester uﬁ bei B represented by the fornmula:- 0 O
11 11 --OG CRC m and said short-chain ester units being represented by the
formula: 050 11 11 -OD& CRC 10 wherein Gms a divalent radical remaining
after the renoyval of “term nal hydroxyl groups :froma poly(al kyl ene .
oxi de) gl ycol 2¥uipidhotehaly sstggmitsbriagaeniesepied Brthedermlsut  400- 3500, wherein
t he amount of ethyl ene oxide groups incorporated in said one or nore
copol yet heresters by -:the pol y(al kyl ene oxi-de)glycol is fromabout 20 to
about 68 weight 15 percent, preferably frﬁnl bout 25 to about. 68 wei ght
percent, based upon the total weight of hé copol yet herester(s); Ris a

di val ent radical remaining after TERar—&RCcarboxyl - groups froma

@

10 wherein _
| _ G is a divalent radical remaining after the removal of terminal hydroxyl groups
from a poly(alkylene oxide)glycol having an average molecular weight of about 400-3500,
" wherein the amount of ethylene oxide groups incorporated in said one or more
copolyetheresters by the poly(alkylene oxide)glycol is from about 20 to about 68 weight
15 percent, preferably from about 25 to about.68 weight percent, based upon the total weight
of the copolyetherester(s); _
Ris a divalent radical remainihg afier removal of carboxyl groups from a
| dicarboxylic acxdhavmg a molecular weight less than about 300;
b is a"'éii\.ralent radical remaining after reméval of hydroxyl gi-bups from a dio] - ‘
20 - having a molecular weight less than about 250;
wherqin said Acopolycthcrester(s) contain frdm about 25 to about 80 weight percent

~ short-chain ester units.

Itis _pfcferfed that said copolyetherester(s) have a moisture vapor transmission rate
25 (MVTR) df at least aboui 2500, preferably at least al;out 3500, and more preferably from
‘_about 3500 to about 20000, gm.mil/m’/24hrs according to ASTM E96-66 (Procedure BW).
o The inveﬁﬁon will now be described with reference to the copolyetherester(s) of the
preferred embodiment. |
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di carboxylic acid having a nol ecul ar weight | ess than about 300; Dis.

a' divalent radical remaining after renoval of hydroxyl %Lsi__p fro%g di ol

20 having a nol ecul ar wei ght |ess than about 250; wherei n>s&°d

copol yet hewoaueses) contain from about 25 to about 80 wei ghfuspendsent
short-chain ester units it is preferred that said copol yetherester(s) have
a noi sture vapor transmission rate 25 (M/TR) of at |east about 2500,
preferably at |east about 3500, and nore preferably from about 3500 to
about 20000, gm miAs/used Betdinsthe trordihylpne oxidSTinpoBc@sorardarhdur e BW. The.

I nvention w || ! é’ﬁng 4 l|’nl gl% L] eg‘rc%;!pig o Lhe, foqr(eﬁtz_er(s)
of the prefer? e ruary 0

PCT/ US00/ 263(([5-1{2~0A:g,m@ed1 theﬂcmﬁmhatnlmtet emm Tt dthrylesmcoxipdel p‘eug;nmth&s _ ]
total " copol y PRV ERTETTAR R Cenn it B Bt e B A e A or
units. Thesetftum Eﬁ@om@andﬁe:g:rmmglycbltah@not@mnyekhe Igﬁ&bei’rilxhaﬁcedﬁxﬂo heunt ed

to determne th unt ﬁ{ arethglrsgléoerlvederomthe
pol y(al kyl en&°BXY W‘?ffp&m‘?ﬁﬁo ® e'i“ﬂ&??‘@?few?i groups introduced into he

copol yet her est enbwshRadReréih, e tepf “MpQhitindkter iGN bs &iplibd to%u@ﬁﬁzﬂpd]ﬁh&l n,
the term' Iong chain ester units" as applied to units in a chaln

refers to th&briagelersdo tsreastion prdugt of aﬁ‘g“gcqhaﬁnrslm%m a\maFPOéY%ﬁ a&%ﬂ« boxyl i ¢
aCI d- Sui t ablg;hinB gy g&%ﬁ @}dbfs%@?@&@ﬂ@@ﬂ b2l )gglyée@ hgeqhgtaﬂmép@k gs fami, ng

term nal S near t'erm na 0ssSi b hydr oxy groups and having a

nol ecul ar (laeltgmm%ﬁs WS@Meabzﬁ@rpxnewupband }éb’éﬁta r@@mﬂarwrahi effrem phout A8toabout
600 to about ég&%soﬁ%grggimgﬂowgm@ @%%&ﬂ'd@@' s used to nmake the |
sters s o

copol yet here tarn y ene oxi de groups in anounts that :
result in a copol ybt pelyéadindeneeidedg)ydaiowsed isontkethe capolygihsiasteGhoyld edrdainb| y

from about 2 éﬁﬁfﬁ’ A rgR fir lﬂ%) éte:f;?l 58 ﬂ.ﬁ Uk, uﬁ‘rﬁﬁ 5
wei ght per ce%tﬁv(? n%%? e&g{?lgjusg%% X‘é csr:‘mt fgtljost al o wer I? of 19
copol yet her esient.68, ﬂdaﬁ:réﬂjnfrbmrwo@mde aoud ﬂﬁsn@apﬁemﬂﬂg fiool ghtmﬂ&to aba é5¢ he
characterigtic .. f bei ad| I abl e
general |y, lgt e 65’5?&1% ?5'5195 %%Weﬁgﬂ gé'g {tﬁgc?q?eyeﬂimwr
copol yet her eSﬂere:hyﬂd‘he oltidg lpesupd egse &eqfoiymtrw have tiveedhbiakietijtic dRbeing madrly bl ock
copolynmers of eth lﬁ ne oxi de containi ng.m nar. portions of
ol y(41 Kyt end o Hia ISP Lt il e e Pes SLERATE i rer
is present, thecspRBRMNrdIRARENKighotdetre€ BNtk penBedbffts. Ravdomakp8lack 30 nol
percent of the poly(al kéﬂ ene oxi de)gl ycol s, and
7 copolymcrs of ethylene oxide containing minor portions of a second poly(atkylene
20 oxide)glycol can be used. Generally, if a second monomer is present, the second monomer

will constitute less than about 30 mol percent of the poly(alkylene oxide)glycols, and

usually less thafi about 20 mol percent. Representative long-chain glycols include )

poly(ethylene oxide)glycol, ethylene-oxide capped polypropylene oxide glycol, mixtures

of poly(ethylene oxide)glycol with other glycols such as eth‘ylerie oxide capped

25 poly{propylene oxide)glycols and/or poly{teramethylene oxide)glycol provided the

resulting copolyetherester has an amount of ethylene oxide gr'dups of at least about 25

weight percent. Copolyetheresters prepared from poly(ethylene oxide)glycols having a

molecular weight of from about 600 to 1500 are preferred because they provide a

combination of superior moisture vapor permeability and limited water swell and, when

30 formed into a film, they exhibit useful properties over a wide temperature rangé.
The term “short-chain ester units” as applied to units in a polymer chain of the
" copolyetheresters refers to low molecular weight compounds or polymer chain units

having molecular weights less than about 550. They are made by reacting a low molecular
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usually less than about 20 nol percent. Representative lonb chain glycols
I ncl ude pol yet hyl ene oxi de)gl ycol, -ethyl ene-oxi de capped ro é

oxi de glycol, mxtures of poly(ethylene oxide)glycol mﬁtﬁq%?ﬁ§¥yg¥ {ols
such as etwplognsm2oxi de capped 25 pol y(propyl ene oxi de) gl ye@hmoghasdoOr

pol y(tetranet hyl ene oxide)glycol provided the resulting copolyetherester
has an anmount of ethyl ene oxide groups of at |east about 25 weight

percent. Copol yet heresters prepared from pol y%t hyl ene. oxi de) gl ycol s havi ng
a ol ecul ar Wighyicl 72 mpxgr abdinls O belgwrBo 2aPlkvith e ficrperylisasidie rihey

provi de a coggbﬂﬁﬁgggbr&gmgygﬁp&g{u] Sbhévee vapor perneability and limted
wat er swell and, when 30 formed into a film thegﬁcexhl bit useful

properties over alngluded eppgtbalay molegwgoweighidialewhich saqeltp fermashertecbaiar
uni ts® as ap Qgtbles.qﬂ& Qm%lcttﬁr MQ f@rﬂ? a)ﬁHEEoﬁoﬁ&%EH@régfemtaﬁ‘@acyEﬁ’@%%ﬁL@% sters

refers to | ow nol ecul ar wei ght ounds or polyner chain avi ng
nol ecul ar- ﬁeﬁmm@cldéydmmammda Grred perppaands are dielsoyith 248 cithen atomsw

nol ecul ar 12 54 F %ag 00/, t, 4i ol- or a‘

m xt ure of dito hﬁ?%ﬁl Aone v@bg%@%?ﬁﬁﬂg%é?ﬁ%@ﬁ@& ﬁgiceiqut'% form .

ester units depetadematioldng, koamethypledd 40d @bmhywmcglxedbddxhyﬁbwgcydehdxam

nol ecul ar wei_ght d| oI Lch reac or r its ‘

sui table for gé] h ot qupjfn\é\%grrlchhrﬁsoé%%o& ed%% uﬁ@éggr%@?&m rk|ccycl ic and
5 aromatic ded‘t;aﬂny@ngemdrmoiu més:hplﬁuefdeﬂs mﬂmomg)bﬂmdsmnnmnm Bbs espetially- 15

carbon at s, e 0 Iene ramet hyl ene,

1, 4- pent a(rfrgsi]fy%glﬁ%“ 3‘?1 Z]'[“h%‘ ﬁtﬁ%%?léwgl %%EFMW@’ MP-and
esarciny e““”%ﬁ”éﬁﬁipﬁz“nﬂ'”WW?%F?’W?F@F%‘*@W& o h‘é“g'p’g‘é‘fi‘???'y
preferred di 5“’5 Bt estery gﬁ%‘t“?gcd §58€¥}P§|afﬁaﬂs@ "2"@1 E1581YIeRe 8Fide OFrpst
especial ly %ﬁayienéc&}ué@&aﬁh%l: usddnﬁgud@df@maﬂ gh281) TEPREA Olow Mbletllarcan be
used are bIS(p hydr oxy) dlphenyl i s(p- hydr oxyphenyl ) net hane, and

bi s( p- hydr oxyVepse Hiply’ 3 Bisdfere %@ﬁ@SFW%P@CIW%ﬁH?W“&’MMW%

di ol s are;8l YeruaREd brdvided; how%ﬁr& theltfe Hféle@ﬂapﬁelg&tr&?{ﬁz%ﬂx%n GRIENAS RS e 8RD be
used in place of et hyI ene gl ycol The term "l ow nol ecul ar wei ght diols"

as used herelandgﬁdmtéld?}'é’aﬁtﬁﬁ’strued to i nclude such equival ent. ester-form ng
15 derivati ves; PEME | ,
pertains to the d| %/a&%%g%cm o&}?gpﬁere?sgtp:@e@&%ﬁgﬁ% &Pllg(ﬁ:ﬁgtélag&iﬁl ch
are reacted wai¢cuidnaveight @gblttmgOHm@tmpwe@BVmﬁmhmwycmiemar wei ght
diols to pro . Gy s ' ' r
aromati c- di cguboglflﬁcg& g’gﬂ d%’ﬁyg%%% 0%@&%] ?%Pﬁg\%tgtﬁpn g?‘(‘qéoqg:hkg\% %F%P

nmol ecul ar 20eilepathapfabout 300. The term “dxcarboxyhc acids” as used herein includes acid

equivalents of dicarboxylic acids having two functional carboxyl groups which perform
7 o substantially-like dicarboxylic acids in reaction with giycols and diols in forming
| | copolyetherester polymers. These equivalents include esters and ester-forming derivatives,
* such as acid halides and anhydrides. The molecular weight requirement pertains to the
25 acid and not to its equivalent ester or ester-forming derivative. Thus, an ester of a
dicarboxylic acid having 2 molecular weight greater than 300 or an acid equivalent of a
. dicarboxylic acid having a molecular weight greater than 300 are included provided the
acid has a molecular weight below about 300. The dicarboxylic acids can contain any
substituent groups or combinations which do not substantially interfere with the
30 copolyetherester polymer formation and use of the polymer in the compositions of this
mveutlon
The term ailphauc dicarboxylic acids", as used herein, means carboxylic acids
7 having two carboxyl groups each attached to a saturated carbon atom. If the carbon atom
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20 | ess than about 300. The term "di carboxylic acids" as used herein

I ncl udes acid equival ents of dicarboxylic acids having t\/\%d; nct i g@@t
car boxyl groups which perform substantially,. |ike dicar YLy s in
reaction Wyhlaigiyseols and diols in formng copolyethere rs.
These equi val ents include esters and ester-formng derivatives, such as
aci d. halides and anhydri des. The nol ecul ar wei ght requirenent pertains to
the 25.acid and not to its equivalent ester or ester-form ng derivative.
Tﬂus, an est e whith the cdib® ayl@an;ﬂl ikf@uﬁh&ﬂishmrat@l' aimdrii)inmuﬂa gathevseidgint glreat Ier
than 300 or an.acid equjvalent o . ,di.carbaoxylic aci avi ng .a ecul ar
wet gt or oat ErElc RSO d Rt b HaRiP BRI nso R tat Reretizitip PBet ar

wei ght bel owcabetibe 308 bechii® dineRiopsymbiifitiat Howeddt, wafthmbituAty acigszgth t uent
groups or conbinations. which do not substantially interfere with the 30

. co. pol yet heP%?Pjé}c_aﬁlﬂW.“Sf%rrmtion and use of the polyner in the
conposi tiofts of t RigmaticN@MIx9He acliiad tE Bralié RiRatefeit] hfeAliOMLyliCacigd dS", as
used herein, means carboxylic acids _ having two carboxyl groups each
attached to 429ag tirogaskpxybempuns atipched 19 2 carhen gy 4 cabeRyclis apnpEpFiger y 2004

WO 01723125 E@!&éoﬁ/igﬁé(ﬁgcés&rhy@a%béﬁ ilﬁl?cﬁéi{ab%uéxﬂ ERMBs bSatBhAGH R safhe

saturated and-is in a ring, the aci s cycloalip .. Al'i phatic or
cycl oal i phat rromasE disg aad Where suang then peairnngis araseals they casfhegpined hyplithabieotised

because of hg@ﬁﬂ%g{ﬁ%ﬁcgg\?mmm?icﬁg 01)%3%1;@_16;%62(1_ aci ds, such as

mal ei ¢ aci d, omati c di car iC acids] as the tern is
used hereil®h, are Bepascbtanyé¢ algphats arsl cybipelipigtic agidewhish ks bamsed prs sehacached t o

a carbon atom.,n a _carbocycl.ic aromat.ic,,ring struct L1400 S. not .
necessary thé‘f‘d’gld?ﬁy‘? net’:(ﬁy goéﬁ%ﬁrb%xé'rl 8‘33%?1’4@?%?6%5 x%&ee&a{ atrggc)&lela a%lg’ a?ﬂ’éc “ g
aromati c ri nglenit anded-eyelohexahdi b a-divaeboxiyligadid;, 2petrgsubleric tdidy can be | oi ned

by aliphatic or, aromatigc di.val.ent rtadi S | val ent radi cal s ,such as
PIo o - sopsYeiamstBRReA Y Rl kbt an s A BH FIC 4% S whi ch
can be :JSﬁd @Eo@cl&&b@ﬂﬂi@arblaﬁyiﬁd,acﬂia&cﬁmk‘@d b,ﬁ%ﬁgthﬁieﬁfidibﬁbyijlﬁ adid| 414, -

1, 4-cycl ohexane di carboxylic _acid, .adipic acid,.. utari ¢, acid, )

4-cycl ohet né@ef}%na&eéw B cameryic aﬁi%ei*’ﬁ%"?ﬂlﬁ‘éﬁagt”‘& %ﬁld-agregffed acids are
cycl opent anedigairane/dibabasiid a6ias aklyific doi®- napht hyl ene di carboxylic acid,
4,4, - bicycl ohexyl dicarboxylic acid, decahydro-2, 6-naphthyl ene

di carboxyl i ¢ aci dRepresenatiyatompalg disadprdicagids rdudpippthaliv-iosphthdlicaed d,
3,4-furan di GRLR@XNI dcfds@Biblhzofrdeide betuRa ldiartdk§ comyGinab @XBRRs BiaahdOXYl I C

acids and adipic acid. Representafive aromatic dicarboxylic acids include
pht hal i c, t emuglptsueh ascbigfperarboxyphenyl)methane, p-oxy-1,5-naphthalene dicarboxylic acid,

20 2,6-naphthalene dicarboxylic acid, 2,7-naphthalene dicarboxylic acid, 4,4,"-sulfonyl

dibenzoic acid and C,-C,; alkyl and ring substitution derivatives thereof, such as hato,
alkoxy, and aryl derivatives. Hydroxy! acids such as p-(beta-hydroxyethoxy)benzoic acid i
“can also be used providing an aromatic dicarboxylic acid is also present.
_ Aromatic dicarboxylic acids are a preferred class for preparing the copolyetherester
25 polymers useful for this invention. Among the aromatic acids, those with 8-16 carbon
' atoms are preferred, particularly terephthalic acid alone or with a mixture of phthalic
and/or isophthalic acids.
The copolyetheresters contain about 25-80 weight percent short-chain ester units
corresponding to Formula (II} above, the remainder being long-chain ester units
30 comesponding to Formula (1) above. When the copolyetheresters contain less than about
25 weight percent short-chain ester units, then the crystallization rate becomes very slow
and the copolyetherester is tacky and difficult to handle. When more than about 80 weight

percent short-chain ester units are present, then the copolyetheresters generally become
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I sopht hal i ¢ acids, bibenzoic acid, substituted dicarboxy conpounds with two
benzene nuclei such as bis(p-carboxyphenyl)net hane, p-oxy-.1,5-n hal ene
di carboxylic acid, 20 2, 6-naphthal ene di carboxylic acid, é&%mgﬁ@ ene

di car boxyl{ | 4,4,"-sul fonyl dibenzoic acid and C1-Cl2 al kyl and ring
substituti%’?\m%‘l’rll%atives thereof, such as hal o, al koxy, PQ&JSQQ‘%%”
derivatives. Hydroxyl acids such as p-(beta-hydroxyethoxy)benzoic acid can
al so be used providing an aromatic dicarboxylic acid is also present.
Aromatic di carday e o lﬁb‘ihc@és?cr@¥iéfe@$tﬂ§ ESiflaif RBAR 368D, RERPBIY Bbuldi%o0, .
copol yet herester 25 &o ynmers useful for this invention. Among the aronati
aci ds, thosevgiehtperceresheR ey estgr Wi the remginderhaingdongeliain estar apitsy In '
terepht hal i Codetatl 28 kHaHercRht sWbikBhfn Bkl i€ ifhe RBSIIH i Fosted BV ifdred thalic
aci ds. The c%pol yet he?_zegterss_cont ain al-oou't 2%-%%@gﬁ%§%:géﬁdtsa§%rt-chai n
ester units PYYPEEpahigheidensie sgenath and madulegy endsthe pigtsture Magion tiarsmissiong

| ong- chai ns egfefechtick SMIS frOHetab | I 1 the
copol yet.here_steresc cont gﬁn | ess %gﬁ@&;@%}@?@@%ﬁ{ﬁ%@?@%@@%& chain
ester unit s, Fermaieet(Hand (R)abayrd are dt4rhenylaneradizals aedafileasyatohoi0% ofittle tloeps -
copol yet here | l%ﬁﬁ T cul handl e...\Wien re than about 80
wei ght perce fe@es t%jr -cﬁgifog&elsa%gf) aﬂl’fﬁ':étatge Ltrggug'?eéigé?ﬂ"f st%gﬁgeﬁlfgm%e

copol yet her epdremtaggesidt gioliys wiscio are nbd 1,8-phebylererydi 2090mdgfbhp2BHidDare not

PCT/ US00/ 26509 ,t stiff. The copol eresters._preferably. contain about
30- 60, pref e?’g'tﬁu eé’ﬁéati{'ca}fdi-ogf)?& e&&‘iﬁéﬁbg"pe[f 8&?’?9”%%8?&’9@?%%&&‘!5 ¢ AT t he
r emai nder 1(ethagopadyuthetdster, lisophthatic adid isthe hdid ofj@tidRkahd ifaSetdhd IRRHGRBlar
shorit-chain ester .units.in the copol yetherester are increased, the polyner
has Ja i gher “BgRJiolds g%eflveln"gi’we cdbl o5 Brametuyleng ehfiel 776 Mecipleohehipiss.

transnm ssion 5 raAelel@er ABGES of MaSr nére e PMiherestlr elaSiofiersanPtd ust@%qRd the
gr oups represen}e by Rin Fornulae (1) and (11) above are 1, 4-phenyl ene
radi cal s and*BPOFRESteLHBimerRYEedAn trdlgdagpbnot oa gr dxlvidud basjs comevithsy mul a
(1'1) above afhe viluds QstiosbERReihBélbRabstha BRstbBRrsS Mbwaler! M€ bIRELEGR AR Of R
groups whjch are not 1, 4-phenyl ene radicals and D groups which are not

1, 4- but y| Bhetqralyethgresterilistomsss mustcoptprgdoghe velugs deserdhed bereimfonthryl i c acid is
used to nmakecch@ielhEretieRRh UG &P IR aze bGP NERRL ARG I ol o Of
choi ce and i(fzojpg gseecrgnd | ow ml) ecul a{r:agewe%l?ght g#o%?’s use%, é}?aﬁ?%%g%edi ol
or hexanet hysggkamgguptsef twg eopohisthgrasies elastomiasi ang. copolpdteercstercaméoutain €0 of "t wo
or nore copoly ! Eﬁm‘ I stear

el ast oners usel {kﬂe;%ﬂ‘teﬁgﬁt giﬁ%ﬁrﬁge no%ﬁ@)ﬁgg’# |§ ﬁ‘gjlo\ly}g%gf{égg%cég%%% vﬁléﬁi n

t he val ues dpgeindswed-dhemesnbafisfer 4 weighled avdragstal de meighHpereant shorttdheinbl end of
two or ggpol yet herester elastonmers nust conformto the val ues
descri bg?(ﬁe?%e?n or the ,

The MVTR of _lhe copolyetheresters can be regulated by various means. The

) : thickness of a layer of copolyetherester has an effect on the MVTR in that the thinner the
| layer the higher.the- MVTR. An increase in the percent of short-chain ester units in the

copolyemercster rcsuits ina decrease in the MVTK but also results in an increase in the

25 tensile strength of the layer due to the fact the polyrnér is more crystalline.

7  The Young’s moduli of the copolyetherester elastomers preferably are from 1000 to

14,000 psi, usually 2000 to 10,000 psi, as determined by ASTM Method D-412. The
modulus can be controlled by the ratio of short-chain segments to long-chain segments of
the copolyetherester elastomer, and co-monomer choice for preparation of the

30 copolyetheréstcr. Copolyetheresters having a relatively low modulus generally confer
better stretch recovéry and aesthetics to the laminate structure where the stiffness and
drape of the structure are important. h
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copol yetheresters on a wei ghted average basis. For exanple, in a mxture
that contains equal anmounts of two copol yet herester el ast?’g% Bﬂﬁ :
copol yet herester can contain 60 weight percent short- chai’ Y ‘?ts and
the other copolyetherester can contain 30 weight percent short-chain ester
units for a weighted average of 45 weight percent short-chain 20 ester ’
units. The WRPHEIS t he copol yet heresters can be regul at ed BAIUFN268¥s neans.
The thickness of a |ayer of copol yetherester has an effect on the WTR in -
that the thinner the |layer the higher the WTR An increase in the percent .
of short-chain eEteéﬂrahlmtbscomlﬁeﬁwsreswogedtgmmem@medrfemHt&spnmactnkesoﬁase

th IWTR rengt h of .
the layer dseosr EeBpalphii ind Bofhdid s e hlloldif o ph &l karberinter O
modul i of t Ia&ex)gipaﬂpe tthglens bxide-ehpped potgprop ylemws @«imwcoa,me aferpiapai:é}ﬂﬁorh o

The. moaul uSHERRTreetRs afe e Ao Rllraifall Thipouila lReE o

| ong- chai s eﬂga)gmcel More pie€erabipahy eipolyehsicster dhssthesare, prépackd cmmm

a el ati vel SR B S GG B U gl oSBT 5 o2 i

aesthetics bgide)pRcbiami nate structure where the stiffness and drape of the
structure are i é}gnt 15 5 February. 2004 WD 01123125 PCT/ US00/ 26509
Preferably, then%&‘p Fhondicasids pr e deriayes ad hegrolymeniscelysobaicest ers or

m xtures of incBfpofiidl iBfo the HRANORLE & tRCIafhe Ftar QR 2k ﬁreq,@es@m in the
1, 4- but anedi ol _and_ pol y(t etraneth | ene ether)glycol or ethy ene

oxi de- cappeEFapiNBIrGEY] dhearsyngef @Pculgrw%@dml buin¢orperatedst er-s

of t erepht ha esférl palVI ﬁ:ﬁl

pol y(et hyl e#ggs oxd?’to)ﬁmgl;/fg% lﬂJe}l\%re prﬁ%%m%bhﬁl anag§|30| ye%ﬁ%géter

gl as% ﬁnﬂ S &ee'eg EE—;E@WGF r%hqnesﬂw@éa iQ}’flowm&)lfpht waighdiplsiatk wlgllled, thr -
i met hyl ter QH% | e co e
di car boxyli ¢ aci dspéoa?ht i e{rj‘i?va? a\ﬁmj H% %{{1 &JM% %Hrr(gurn?%&fg{ﬁ%/%o pécrsgnt’

i ncor por at etheirodinglpeirts, raadrqlnuydmm:uvmest ﬁée?.ﬂmhmmhmf giyepocoiponagedds ar e
pr esent t O-reaction m x he anount. nl e uI ar I ght
di ol act :ljgl Ft&?fhﬁ(]%i?ﬂ%rfcate ec%glroreessggir? af'dp?ﬁléle'a?glf’"é m‘ p’ﬁe nol es
of diacid aamstpmbxysniesurrbeghgremlcaﬁbeaﬁdé cheméﬂ@Hy@&!thﬂihomlkklﬂf ﬁtexﬂl%ﬁgb

m xtures of | ow rml*e | ar V\Bleght d:&? s,are ﬁﬁﬂ‘?ﬁthe ampunt s of each
di ol |ncorp6‘?"’8tf‘§1d preferyed propedure invalyes heating gromgatic 3¢id. gigo) <

present, tlarhdtheited :mlertaﬂltﬁilﬁ:, acRINGrith @Leqiony(ﬂkymm&d)glyaﬂ and BendlRleRdesmount

of glycol ingor por at
gy ? 81 oW mo ecu{ar welght diol, 1,4-butanediol, in the presence of a catalyst at 150°-

20 160°C, followed by ..istilling off methanol formed by the interchange reaction. Heating is
continued until methano! evolution is complete. Depending on temperature, catalyst and
glycol excess, this polymerization is complete within a few minutes to a few hours. This
product results in the preparation of a low molecular weight prepolymer which can be

- carried to a high molecular weight copolyetherester by the procedure described below.

25 Such prepolymers can also be prepared by a number of alternate esterification or ester
interchange processes; for example, the long-chain glycol can be reacted with a high or
low molecular weight short-chain ester homopolymer or copblymer in the presence of
catalyst until randomization occurs. The shortéchain ester homopolymer or copolymer can
be prepared by ester interéhangc from either the dimethyl esters and low molecular weight

30 diols as above, or from the free acids with the diol acetates. Alternatively, the short-chain
ester copolymer can be prepared by direct esterification from appropriate acids, anhydrides

or acid chlorides, for example, with diols or by other processes such as reaction of the
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15 still the difference between noles of diacid and polyneric glycol. The
copol yet herester el astoners described herein can be made nveni @ y by a
conventional ester interchange reaction. A preferred proé@%ﬁ?@“ygg ves
heating the ester of an aromatic acid, e.g., dinethyl ester of

terepht hal i | wi th the pol y(al kyl ene oxi de)glycol an nol.ar excess
of the | owvrgr%?g}ggfsar wei ght diol, 1,4-butanediol, in the g?@é’é??(?és"&f a
catal yst at 150 20 160C, followed b-, ..istiffing off nethanol formed by

the inter chan%e r.ﬁact | OQIé Heating is _caqnti ntged unti|l methanol evolution is
conpl ete. DEFERATRSYEH TR Griopaes. Qppysly the prepolymermightalse beprepared
pol ymer i zat ibgmuusing tiegd jrbeesssh ithe pRsdne¥ioNMhd Wn@schhia giychbew hours. This
product results LlIrE‘Ft he, preparati on of a | ow nol ecular ,vveéiltgﬂhtkg‘ggo_l yner
which can be carrfé& g3 @H‘%Im"dﬁ%%@%@ry thyedistifatipy of he
procedur e dabeexcbbs BRIrPMhair’dioSUhk REREIs KIBWS aLHRIRbRRnOG oY CRAifGhPY 2
nunber of _alternpate esterification or_ester interchange processes; for .
exanpl e, P hﬁ%w&-r%aswgw@am&% Ptillatien-todarrogse theandlsaglar wreight and tol ecul ar
wei ght shor tradoaiize tﬁé&ﬁing_@ﬂ@iﬁ%@hbé%ﬁol?ém&w&lm fBésf'réJig afd %ﬁ%&&q&eﬂ

he short-chaln ester ho 0

catal yst until random zation occurs. The ymer or
copol yner cahthisfmapdigtilation oppolgendnsitionds nimattpes thaw hrma piessure dve 240%et hy |
esters and @Rk fGiinah 2 Wel | . r.fraom free acids
with the diol acetat és.aﬁAl\ﬁtg{grg%atth?gree?éﬁgt%ﬁgﬁlg or tig%‘f?aiaﬂi’ﬁgoﬁ'grj?'g’(ﬁ [ymer can
be prepar ed Wyl-dihydoxyphsnelpropiondnide]-iexems ey, Hprirhethyl-2a46-d$s[ 3, adlitgdiatydes  or

aci d chl qgi f L.thadiols .or, by other processes. such as -
reagt | onqgf ci’tﬁ ﬁ’gﬁ!ﬁ; %%@a%O%SWﬁTMWW PEETY IRAnSSteni ¢ h
cycl'i ¢ et heristexghangsatdonmaglets the@olyneuizitiont tastiph ePirgeres avsidibicesthveholiBtime
prepared by, runni n hese.processes in e presencge. of {he -l ong-chain

gl ycol . The')élt' e%?ﬁ' n&%ﬁ%ﬁb‘ﬁ?ﬂ%ﬁq lge‘fﬁhltegiéﬁng'f‘le%g’fagaqﬂ“g‘ﬁ ISASVaRiggeqEs tRei ght
by distil | atenpioyof catdlyse foreaesiaterthasgeqedctiona i Whith Divide Viridty Bf Q285 a8 pgnown
as "polycondensation”. Additional 5 ester i nt;r change occurs during this

distillati orSt OfE3eFauamates mengs ferabyty itgnatersed alape eran combigaianth he

ar rangemint nefgnédiem 00 paMiNtabRAeSire prefiitiedS CoBpik nﬁﬁi&k,tsﬁclﬁﬁs‘?ieﬁ$%1?{
obtained if ¢thi.s f%&g}l eg%éti | |l ati on or pol ycondensation is run at |ess than
1 mm pressur R4 25A e aefa plkpxdss apd fitpndte igsiers arq alsorvgey effesiemce of

ant i oxi dant Ingrggic Gmked sitihss (Btandh titadhde; calitnY heefate/antimony trioxide mixtares
hydr oxyphenol onam do] - hexane or

r.opl ¢ .
1,3,5-tri meth Bﬂ"Z‘“Ka'Gd magnesigmallepxides aieapprespatativa of|other pagalyss whish g1 bbenzene.
Most practi gadg. pol yneri zati on techni ques rely upon ester interchange to
conpl ete_the polynerization reaction. In order to avoid excessive hold tine
:at hi gh2Penper aéewémtwhmgm&mmﬁqm raes/generiably mintih grempdlt wielpuasddedon, it is
advant ageou ) - r r| r e _reactions. ile a
Wi de vari et éofggntbﬁdatia%éiﬁs’%ogvegtgﬁn:%%csﬁsej & a8 R bR renD0 5 LENANGS comiponents from hA
- . mass at low temperatures. This technique is especially valuable during prepolymer

preparation, for example, by direct esterification. However, certain low molecular weight
“diols, for example, butanediol, are conveniently removed during polymerization by
25 azeotropic distillation. Other special polymerization techniques for example, iriterfacial
 polymerization of bisphenol with bisacylhalides and bisacylhalide capped linear diols, may.
‘be useful for preparation of specific polymers. Both batch and continuous methods can be
" used for any stage of copolyetherester polymer preparation. Polycondensation of
prepolymer can also be accomplished in the solid phase by heating finely divided solid
30 prepolymer in a vacuum or in a stream of inert gas to remove liberated low molecular
weight diol. This method has the advantage of reducing degradation because it must be
.- used at temperatures below the softening point of the prepolymer. The major disadvantage .

is the long time required to reach a given degree of polymerization.
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used, organic titanates such as tetrabutyl titanate used alone or in

conbi nation with 15 nmagnesi um or cal cium acetates are pref red- %ﬁ :
titanates, such as derived from alkali or alkaline earth bé‘r'aré @‘E. des
and titanate esters are also very effective. Inorganic titanates, such as

| ant hanum Wdﬁ&?{zg, cal cium acetate/antinony trioxide mx l'i thium
and magnesi um al koxi des are representative of other catalysts wﬁl ch can be
used. 20 Ester interchange polynerizations are generally run in the nmelt

wi t hout added  SQkneRBh thedpol '[y&ﬁérksté'@ u&a;san&@raeaﬁabmgpér@esf /5 40&&@&%

renoval of volatile co onen from mass at | ow tenp efature

t echni que i 3véspiede WW%F@&BW@OWQSW egainst ireat or bglﬁpmﬁlcﬁdﬂpmd@hon
exampl e, by THsiEEMIGSERELd 1A AfbratENtzer Ao r%v%gﬂ@%k@&%d%m‘éﬁé ght

diols, for exanple, "butaned are conveni entl
pol yneri zat S@wquswsalam eappririse phenols, espedialiy, h@tld:red plepelsiand thei| yneri zati on

by sacy|har 1 HEUlaRRes sl dihalue, ROAIRFGALLED, o D\ SPLoT0 Ul "ror

preparation -of shepeistitatiyeqibgnelderivaBoedusbfid ehstabitizarointlude d45-big2 balis can -be

ggFSchéensg{éﬂ%ﬁg&Igm&z’HO%ymergtﬁgsi Pé’%ﬁé%%ﬁ%ﬂ -:tloinn the solid phase

by heating hydmiy;aen:hyllbdmehesamldllcﬁ-ﬁq3mapedtépn@ﬂ-4in a vacuumor in a stream of

inert gas t | ber at ed J| ar t  di Thi's hod has
t he advant ag%‘{' hB’fOR ngRie é?‘fo M‘iﬁ%&é@ﬁ%‘"ﬂééﬂ -

t enper at 1y esuchad thu@hﬁo&@f-dp&mmg)r pﬁtbslj)hxt&faré PRtiQiSBOlsER Im dﬁb@erﬁ&t Rl light

di sadvant ag s the tie required to reach a given degree of
pol yneri zat. F‘B‘HL‘YP?C‘BS {%ﬁ’g&éw’%&ﬂ tspf prenysnty udrinoEBeration ef adighh the'

copol yet her gghiRzes, sRES&TehzdBDGIAEIVIARY IRhPEIABREl. O%he aliditib® omﬂ&‘érédnﬁﬁme
advi sabl e to stabilize these compositions further agai nst heat or |ight

produced deBrefabIEATS, suphpsbisd 2 incytamety bioipendiyh adnisdr@sidiger-
stabi 11 zer Sokdl4 HRGABNBOMIER! RuafPERATIbI M Eom $95-1 0656 QEunddbl | | zer's

conpri se phenol s, especi al'ly hi nder e phenol's an vatives,
am nes ahdl coRolyetherssies; ax Regticulaslyasefl inprepasing pdmpasitione hrwingrssistanaedo phenol

derivatives @&LM pStabilizers include 4,4,'-bis(2,6-di

ter. tlarybufJ nol); 1,3,5-trinmethyl- 246tr|s[35d|tert|ary but yl -

hydr oxybenzyl | beYirane cenventiongl ﬁﬁl@% Mdft@ntthmnpylyemeresters usually in

hydr oxyphen d ls with
OB ARPIP) 1 XRRE bW 5500 GBI GLeBIGIR

co-stabilizers rop ORate or es are
particul arl yopmtgeﬂ]utestet(sbpnnd\fﬁmmmm rFxllarghtch ast!ab,l thlcy glmnmwasbdn)bldchanaddi tion

Of smal | 265 (r:]zE c:sau%f uPed?Hx% ri'z&t?ér Qémé ;r)]r%féxrréﬁ,or H%h?ttelagcri] hglflt c%loredgptgments can be

added to the polymers. In general, these additives have the effect of increasing the

modulus at various elongations. _ _ _ 2
Regarding the optional control layer that can be incorporated into the laminate
stucture of the invention, there is no specific limitation bn the polymer which may be used
25 m sa_id- layer provided that the control layer has the effect of reducing the MVTR of the
laminate structure and that the control layer is compatible with both the substrate and the
~ tie layer. Typically, the control layer is such that the MVTR of the laminate structure
containing the control layer is 5 to 10, and preferably 20, times less than the MVTR of the
laminate structure without the control layer. Therefore the polymer should have a
30 relatively low MVTR. Examples of suitable polymers include polyethylene or
polypropylene or a copolymer thereof comprising ethylene and/or propylene as the main
repeating units. A typical thickness of the control layer is from 2 to 15 pm, preferably
from 10 to 15 pum. .

18



— S,

stabilizer, such as benzotriazole ultraviolet |ight absorbers. The addition
of " hi ndered am ne photostabilizers, such as

bi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri di nyl ) n-butyl - (3, 5-di - PdrPruary 2004

but yl - - hydr oxybenzyl ) mal onate, usually in amounts of from 0.05-1. 0% by

wei ght of tW6 o1s25c0p0l yet herester, are particularly usef gbpkoipssgari ng
conpositions having resistance to photodegradation. Various conventi onal
fillers can be added to the copol yetheresters usually in anounts of from
about 1-10 per cefonfiidhRlrd imikas etboRting bt ALalioNEYe boblty -
copol yetherest.er(s) and fillers only. Fillers such”as clay, talc, alumna,
car bon bl ackeoayentioeal dschnigpesveall-lgowmdathe athe | atter being preferred, and
white and |ight Liad lﬂ%rg . I general ,
these additives %g!\)/e th‘goge feg?ﬁ?)]?allelrtlg?%ugggggg?lth"gle{.%%g%ﬁt%ﬁ%t&%va%i%us

el ongat i ons.otRE gabstrisgare rclldpowo.kie reenesy gsnetally givolvisaithe steps dftheatimgthpor at ed

into the lsam Tuct 3 ' . O : J.S.g L]
i tat s or GNpe to2 eielatiep abve i Ench oy VAl oSl DOBRBEOMLE |0y ¢ o
t he control substate Which-pisecsdfirbuglt the tuntainl afmoliert fodymhdvTbjettitgdthe bameédnat e

structure a trol, | 21| atd bl.e with.both the. substrate
and the tigqpé{lﬁg%t?&]%%ﬁg%ﬁfge?tﬁé&% n ?%?QF%% ’ﬁ?c%‘ °?W§{t°? EWTR of
t he | am nat enghodistwiday usedsinat itiallgw¢ encmichl pabdicaiyesf 4 hminated stictusifl a
preferably 20, tines lLess than the WTR of the lanminate structure without
t he control & CP.meﬁglf'r-g‘f.ore t he pol yner should have a 30 relatively | ow
WTR Exa:o)pl es Ofr?cﬁuél?ﬁiﬂbﬁfoﬁﬂitidﬁﬁifﬂldlﬁlfﬂddti&trﬁg}mé&ifméﬁﬂf]ﬂﬁeﬁ, opﬂ@ﬁa‘ﬁ[propy| ene
or -a copol yner, t.hereof cqnpri si et ene and/ gr. propyl ene as the nmain
Pepdat i ng. LR e Dk At ed DY EoTRRRB AL 1S PSP vEmpRiahe Lo 15
gm_ pr ef er alduystratd; et By bithuitBnddi cobRtrBsiEoN thee¥pedRPAay¥ BildudR trdpendent

PCT/ US00/ 26509, . Formation of a lamnate according to the invention may be

ef f ect ed by OTdisRR i PeH=aritice disnindtbereatisr nuikpg the stil moften layers, qoyprefesblbs f or

the extrusi oy sidhd-cianadlicB&nbioR P RIo1EE Sttddme B fie E‘&Pé&ﬂ% ?Qlyﬂfcrs &l H&;
substrates, are well_ known. The process generally involves S 0

hé ste
heating tife Witgdrythisra ohammel leadipe o die manifeld caritherensicr mgldp@m@t,herefgqm thei ng
it through agf bﬁﬁcﬁhﬂe%ﬁ@iﬁ@ns%f@ﬁ%ﬂ%ﬁ ﬂe!w&iaao%m&ajﬁﬁge&ug thelslifstGiy t ai n of
mol ten pol ymer, subjecting the coated substrate to préssure to effect
adhesi on, and t hdsengensiongldaminpiéngetrebniggeomayelse bevssd) fngexampldindanmatipnlel| y
used since i ' Al ) . r Lp a
e sten or | df o i8fRed e RO BtcrRoRElig 1300r Bhat 2 pleBHr2R i€ Ty, bHE bidfitmbd
copolyetherester-containing layer, a preformed tie layer and a preformed control layer,

20 either before or simultaneously with lamination thereof with the substrate, or by casting.

Typically, such lamination téchniqucs would involve thermal lamination of the respective

) layers on hot roll calendering equipment, wherein the temperature used to bond the layers
to the substrate is sufficient to effect melting or softening of one or more layers, and with
the application of sufficient preséurc, the layers become bonded.

25 . Preferably, the process is an extrusion coating process wherein the fie layer is
coextruded with said copolyetherester-containing layer, or, if the control layer is included,
wherein the control layer, the tie layer, and the copolyetherestcr—containing‘layer are
coextruded together.

. A particularly preferred process for preparing the laminates of the invention is set

30 out below. Tlns process is of particular use for preparing laminates having a high
Tesistance to delamination, i.e. good adhesion between the substrate and the tie layer and/or

. good adhesion between the tie layer and the copolyetherester-containing layer. This

19



10 Conveniently, formation of the lam nate structure of the invention,
optionally including the control |ayer, is effected by cggg(lébrum 26 f the -
respective layers onto the substrate, either by sinultan Qbsi on

of the respect ive layers through independent orifices of a nulti-orifice
die, rand t f1 uniting the still nolten | ayers, or, : by

si ngl e- chanﬁe%?@dgtrusi on in which nolten streans of the%cgjggs{g@ﬂsée -
polymers are first 15 united within a channel l eading to a die manifold,

and thereaft r_tromth ori.fice under. .conditijons. of
streanline fq?%v?/gsi/(\ﬁgf#f’%[%]#g rm%ﬁﬁtglsglcn ng ‘glfﬁgtl?rﬁlfl@m ComBHSiRn? PPt

| am nati ng tmmgmaﬁmwbdeenMMghymml e by lamnation of a
preformed copoly ester-cont n| n and, a formed ti e r a
preformed copol gxeglﬁ%?eaéltﬁmg?ooﬁ Wff’%ﬂ"’? V@?SSI ?%%‘EPntq é’“&’ﬁl‘fér“tg'ﬁd a .
pr ef or med cqmr)mrnclcamrg,lsMﬂemlddﬁfpeﬂmwpﬁvmbmaewﬁiptomé5\ | am nati on
thereof wi_ith the sub castin ically, such lam nation

t echni qued ERFRYORS, % Wﬁe?%ﬂdﬁ:ﬁﬁf%%g%ﬁh%ﬁ'ﬂtl SPuctprejsubstaghally on
hot roll callRuiEnipeEn@Bl PiBbling WS Shék thd ubs@AP ERFAI R oHSAE of LcdaRPYr t he

| ayers to the subst el_@ﬂte Is sufficient-to effect nelting or softening of

one or nor e ROERYE Materiy, Duping goatingand shspquent RIFSSHE, g frolien aefymer eantbe, t he
llayers becorpreshkp ﬂﬂ&ﬁhceggf thE SftRERAB LN, & Q?es Lﬁ@?ﬁyﬁ@r %ﬁhﬁﬁ(ﬁlﬁyﬁécgﬁ’lec oating

process wherein the tie layer is coextruded

copol yet her é%?@‘e‘b@h%“@ﬁgs 9ripspus popjections o the surfacef tiesybstrales leimhugixsd

wher ei n tige ;’ﬂm
copol yet ﬁgr ester- co %Og?eﬁxl{ﬁgm ?g‘?&lglr]?g%ne&(ﬂ?ﬂgﬁgs?ga %ﬁérand}f pardt icularly
preferred pnmilebsg ﬁmucpp@pags ihy generallnreqningddo obfairt Hlowi penetndtionnfile set 30

2 i g r s EATERG b8 abunfl b A%l pBLRRR deithslopRa im0

substrat e anen¢tagon, uelslaarycéﬂermmﬂtmaun amlmﬁeahm@mmmgmecmkm Ker and
t he copol yet n ayer 5 Februar 2004 01/ 23125
pCT USbo) Sestiesracabs SEDs fbungRlach B pfabich R I FEIY RS B uce. o
| am nat e lGOfﬁ;ﬁpicﬁ]lﬂ@vlﬂmMicbat)as bblawi d\@rthincéed thedmbldnpolymer will more

I i A further advant.age .of the preferred

copol yet heres ont ai ni ng | ayer

process is tf l‘ﬁe”fl@r‘ﬁ‘é‘r"‘? Crmﬁ%ﬁrﬁéhwb%&wfﬁvm@ ROLARST GgRting

m ni m zed. i a tton lafErQiobal, wildinkfeasaiht 1iRdihood 8Fpiailing! Ovi de a 5 conti nuous
coating layer, for instance to ensure that the |amnate structure is

substantial ly | SRy 9 BuRipEzps the pobiems oingonsdhesan andpighaling ist frereess e

general l'y CQH@!h&lkﬁchfof&c s@areeeeserray&qrmnmamadami?ﬁéﬂregn%@ﬁﬁagmeand
subsequent pressing, the | ten polyner enters the pores or interstices of

t he substZPatefegind m%ﬂl&lﬂ@éhﬂﬂempel?h@ gohsnterfacerfithapplymer watdngand the

substrate, which would allow a stronger bond to be formed. In addition, a thicker resin

. leyer would be less susceptible to disruption by irregularities in the substrate and therefore
‘be less susceptible to pinholing. However, increasing the thickness of the polymer resin
layeris econorﬁically disadvantageous and is not always appropriate for the end-use of the

25 product. As noted above, it is sometimes desirabie that the laminate product comprise a
thin polymer film layer. For example, in water vapor permeable membranes the additional
thickness reduces the moisture vapor transmission rate. In addition, as the thickness of the
polymer coating is increased, the desirable characteristics of the substrate are lost, for
instance, the laminate structure may become unmanageably stiff and hard.
30 - The preferred process for the preparation of a laminate according to the present
invention involves the use of a peelable release layer during manufacturing. The process
comprises the steps of forming or providing a substrate layer and providing on a surface

thereof a tie layer and a copolyetherester-containing layer in the order as hereinbefore
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di srupted by undul ations or fibrous projections on the surface of the
substrate. Pinholing is 10 a particular problemin the pr tio thin
pol ymer resin coatings, and to avoid pinholing in such ng%%ﬁﬁ¥9?@64
generally required to obtain a |ow penetration of the polynmer resin into
t he substr ce good adhesion is generally. dependent

penetratioﬁ%?? F% a problemto obtain a pinhole-free thi ygﬁgvﬁggécoatlng
which is strongly adhered to the substrate Pi nholing may also be a

problemwith i cal.l en the. VI osrty S
bel ow a certar n i re ﬁ&?%é)g%@%n pgls%r-%creo COH%]P'%&“P%I&@P Efrnt o the
i nt ersti cesremte ﬁunehenélaydreamhbterralm;emectﬁeﬁhbly,ﬂ:hgrq&edsymemaibh ng is

a thin layer at|n ase. the lik i.nhol i ng. (Onhe vvay of
i 21 . FHESE Pl et 13 F TR Rs cPerUREe R OF el e the
t hi ckness ofayerrend tisd peetablerrelsisa ldyay eAgai, if the optivial dﬁ&&ﬂaﬁdﬂ@dm&u&ﬁ:ﬁ'ﬂﬁf resin
| ayer has.t 0. .effect. of maint. th erature . at the_interface of
the pol yrme &%'a%?r'i%ecé’ﬁ °'t1ﬂ1é°féiﬂigtlaﬁﬂt?“9%th‘§% ‘&%t‘da‘}ﬂ oiF Byer Ib®ger -bond to
be forned. bmaddsetdl i0 8-codktrkibg fidtess, @Bdn the LRI 1avaruk GodkBudASFitSts Gepti bl e to

d|srupt|on |rre ularjties in the substrate and therefore be |less
suscepti bl e B‘Wﬁ‘bﬂqﬁfé@\}tétmgl eraadihipeeliblerslrasg ¥ss of the pol yrer

resin_layer ls Wb&&m@t&@ﬁeﬁmt&amﬂﬁéa&ﬁmﬁémwm@aﬂf geriate
for the end-use of the 25 product. not ed above, it 1s sonetines

desi rabl e t ARHOPAKRCompHsayene %meftth%@ﬁtbrr sies of () remevingithemeleass layer, | ayer .
For exanp) eeitHePoN\@he Sub¥éHdeht 1& @m@gk’ fhe fiﬁﬁth&t@rlﬁ-%t L i gé ﬁ&%ﬂh&% kness

red ces t he noi sture vapor transnission rate. i ckness

“t‘he- pol 9%%? lagyipate:ragd (1D reqyelingibe d;lcashbyeresm alhb&abﬂ?hmbér&rost thes of the
substrate ki ? for instance, the |lam nate structure may becone
unmanageably stiff and hard. 30 The preferred process for the preparation
of a lamnate ac&ﬂmehgletrdcaSh@yprmsﬂhave;ienhbmwithiﬁsp@ttoahethe use of a

peel able re R The onpr.i ses the
st eps of folr:%%ir‘}%ﬂg?éé%?ow %I nglaa‘( su Fbﬂlglsc E%L’B%%@Wﬁg‘g‘dﬁﬂ POl f ace
t her eof 5 t fequilrenyent oﬁt!nd peeldﬁqomlepmlhmessmarmo.ﬁmbﬁtynnmbé siydler tonhdtbether der as

her ei nbeforgo ﬂ% ZOCOAg 01123125 /.USQ0/ 26509 desc i bed, and
further prowvi P GEE ™ 56‘6‘1 VB aaera&t&mt ng | ayer

renote fr omahhmté iTe Ipaglﬁb’lc re&ameyaalgbma]gt R afpeisésA I ymdrr &g t;qdiuauy t he
process is a t.r usi on roc ss wherein the tie |ayer

coext ruded B Y%ﬁglg?%mé’(ﬂﬁwaieﬂ%ge‘g@@? hsTeRt eRIPISHESThY, a‘?’i‘ﬁa’c“yér peeI abl e
rel ease | aypropyw@@agthe mfamtrb;ea@;rgm@teaha & erhB)iftherls thelrfledsd@8dr i N the 5
| am nate, . the cont rovi ded between the substrate and the tie

| ayer. |0t FRIOPTSES) @@%ﬂn g’&?‘*%”i?“&@e??’?héﬂ‘cﬁ’i“ﬁ?‘é@é% suitapled DREYs cont r ol
layer is cogrhMM¥CAN® $108 GoR HEN.
)

papyegxcr

The thickness of the peelable release layer will depend on the thickness of the
copolyetherester-containing fayer. It is important that the peelable reledse layer be
sufficiently thick to ensure adequate penetration of the copolyetherester-containing layer

25  into the structure of the substrate. It is also important that the peclable release layer be
sufficiently thick-that it is capable of being peeled from the copolyetherester-containing
layer. However;if the release layer is too thick then pinholing results. The thickness of the
release layer should be less than the thickness of the copolyetherester-containing layer.
Preferably, the thickness of the release layer should be no more than about 90%, and more

30 - preferably no more than about 80%, of the thickness of the copolyetherester-containing
layer. Preferably, the thickness of the release layer is at least 5%, preferably at least 15%,
-and preferably at least 30%, of the thickness of the copolyetherester-containing layer. In
other words, where Ty is the thickness of the release layer and T¢, is the thickness of the
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| ayer, the copol yetherester-containing layer, and the peel able rel ease

| ayer. The preferred process for the preparation of a | am r‘ggje acg égl ng ta
the invention optionally conprises one or nore of the furtHerY g of (i)
removing the rel ease |layer, 10 either-on-1line subsequent to cool ing of the
| aminate, Qodhs@s! ater stage after transportation of t ﬁﬁu@ and
(ii).recycling the release layer once it has been renpve romt

| am nate. The peel abl e rel ease | ayer nust have peelability with respect to
the copol yehbigRatat-oahdhd q}q"sﬁ rudabl e
therewith. An i %Ireiﬁar.l%g 15 I’%%%I 4rhge{rrgamt/l-g}”f é'?{)egée@%?{edrgf a?‘sel)éésl ayer is
that its videwd ?F“rﬂ%‘??ﬁﬂf@b Iil¢sa than gbout 8. Btchrﬂliyc'bmﬂlcyﬁgreat&shmﬂmat t he

rocessin t LE m nate. The
Beel abl e ?e‘? %%ﬁ%e%ﬂgﬁ%%ﬁy gggb%?ﬁ@%@%%mr eg’o'ﬁtoé Pcal | y '
pol yet hyl erlﬁel‘eﬂeqn@n@qﬂmml’ﬁmﬁcmsawntmﬁl ymer thereof conprising ethylene
and/or  gropyl e%e?éelﬁﬂf@re@k@la& rgﬂdéjgﬂetoim})& ﬂ&hgﬁ(g erre e _od| ment

the rel ease. | ayer i ses? oW denst B exanple
of a-suitalbke LDRRay sct aSiIWbdtm(oﬂ )ay&]fBBth& pmﬁfﬂﬂcoimm@mk&ﬂﬁmﬁfe ahde

peel abl e rel eas r on the thickness of the

copol yet heresteﬁt-lec':‘%ﬁ é?%%(% ?g{% PLyoer coaung fiurme the cogting pracgss. Butherp) ¢

rel ease. |ayer b&:rdsstﬁefreleaseﬂdybypxbhﬂde&ddﬂmﬁﬂaﬂérﬁmﬁé@%lﬁtte t&eﬁlﬂ}:ﬁ&tcb%g()f the
25.into the structure of the substrate.

copol yet her est er,- cont,ai,ni.n
0TS ol 6 | npotDARMHLAIOHR GO S e (e g enpperatiyns a heupiotey

thick-that it i sndi@pabl Bngf. e HedeRAhR thi§ HABAEN Buration of melt provides
copol yet herestegﬁ&qnt aining  layer. However; of the rel ease ﬁ ayer is too

thick then pinhdf H@“"n‘@%‘&lf?’stheﬂﬂémﬁfﬂotﬂ@ﬁéﬂ@ aéflllttﬁéﬂceﬁef@&%bauayéher@mul d bé
| ess than the thi m%&ﬁa&wa&ﬁ%h)’iﬁ%}ﬁé@a%&?%e%@t%hﬂ'ﬂ%&:h%

Preferably, the thickness of the release | ayer shou e no An about
90% and nore 3@“0&3@? weking of WG“Pf@'rf@etbhwlaﬁ'Gwlyawd‘esmamihgb&datectbnmbg of the

copol yet her est ef; 2083 'a&ﬁe@ﬂm slr@xygﬁé Vag yr{ecg?ﬁ)f% t)ﬁick%x&% gﬁ}{' c&'léf)’lo% g .ne

rel ease |ayer is at |east 5% prefera eas -an fherably at
| east 309 of t Meleashlaykn ardstempenatuge thoysof, yelﬂhmedulatmntaﬂ&mmghﬂmé In

hi cknoss. of ¢ narfoRar b ¥k ABRNIReD iy MRl Seedilove | ° "

copol yet her est erthecﬁdhcmrmm;;gthaymepn tHe@nlyﬁiRtfeﬁﬁlanMstrbe It@dH alsb pérmit

preferably | ess n 9 and no r ef be | ess .t han abo
Preferably, TJ Téi‘gl scﬁn%eog?vef %fenc&ﬁ %‘ﬁ'[ﬂy’g Clggylﬁlrmpif}}gﬁvmgﬁhq han
about 0.15, and tnebplasailpylygies edsii lajdi diclabsiio dlable thepréduction of a more

20 consistent laminate.

El

(b) It may act as a protective layer to reduce fouling of the copolyetherester-containing
layer, for instance, during later stages of the manufacturing process or during
transportation; or to reduce undesirable sticking of the copolyetherester-containing
layer to equipment during subsequent processing. |

25 (c) An additional benefit of the reduction in undesirable sticking of the
copolyetherester-containing layer to equipment is that it may allow the process to
run at higher speeds, typically greater than 100m/min and often at least 150m/min.

(d)  Itmay act to reduce pinholes, as well as bubbles other defects, in the polymer
coating. If the polymer coating at the stage of the process involving the application

30 of pressure to the coated substrate, (e.g. by a calender roll) is still too "soft", the nip
pressure can force air through the coating, which could result in pinholes produced
by pockets of air or bubbles which may have become entrapped and pressurized

- during the coating process and which have subsequently burst in the coated
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preferred enbodi nent, TRL/TCL is about 0.8. 5 The peel abl e rel ease | ayer
may provi de one or nore of the follow ng benefits: (a) It act a heat
control layer for the purpose of controlling the tenperat L?Feégéﬁ‘ﬁfyzsﬁ‘érefore
the flow of the polyner coating during the coating process. |In other

words, the Lol ease.layer provides additional thermal capacity to the

pol ymer coating ayer, which allows the coating layer to 09/26589 K gher
tenperature, and therefore 10 nolten, for longer. It is believed that this
extended duration of nmelt provides additional time for the polynmer to flow
into any i nter st iSaksdrals Theuseof p peslable ral¢sss Bixgr maympoGis registapata tiec al
adhesion. In so e ' 38 ea Initiate or. . inpcrease
melting of the imr?tnerfa_céoﬁﬁgﬁ@gﬂfﬁﬁ%ﬁhﬁg&’#@%ﬁ"ﬁa%nﬁmgﬁﬁglﬁbﬁ € thereby

i ncreasi ng adhesiP5eRusHerefgtmore yansisiénit déamindte.t He t hi ckness and conposi tion of
the 15 rel ease | ayer, -and tenperature thereof, wll permt nodul ati on of
the cooling tinme and flow of the polymer coating, which, in turn, wll
pernit gr datlbis nebef pwirscointanded thet thel rvsitinn tettindred by thahwRRs sétlbat BREYERT
resin and -s%ﬁg&%g e/ t- Wl also permt greater control over the coat.ing
quality, parti L}| arTy,in terms of the evenness of the thernoplastic

pol yner resin | ajethetpriferkeisshodinent oth énvieion) peduohi Siter2th B oBRIned 20

consi stent lam €. 0. (D) |1 y act as a protective layer to reduce
foul i ng of t%’%@%‘bﬁ@"e’%’ﬁ%ﬁ%‘iﬁﬁl}%ﬁ%ﬂ?ﬁ ep Ko film laysr isiwesy thive dn adur i ng

| ater st agepreferrédentiaiitiéng of the irf@nism) $BSE Y ﬁ]ﬂﬂ%%&gs c&ﬁgé@ﬁﬁﬁ:ﬁlﬁff}?é or to
reduce quesir bfl:tg sti-c.kéﬁg o{) t he copol yet herester-contal ning ayer to
equi-pment  ddPPHY THLE G0 K spPijRlsds R Agnwamsn cempriged arimarilynfpelyblsfin fibersof  t he
reduction i nt ivpsfatadalt theShmflsictatafal Bhﬁléﬁ%ﬁ&éﬁeéxhﬁﬁt%oﬁ&ﬁ?%népag | ayer
to equi pm&*n:l S w\?t h’t[ may al |l ow the process to run at gher speeds,
typical ly grest®! ¥Ry rpBitFIlY.dhebedme strensth ofthe lapBEne miatorial(isiy least imay  act
to reduce pNib@SmoRpréflablya81cHBNES ALBREnglSbE B Grmidd ohE-R0! VTET
coating. If the polynmer coatjng at the stage o e pr 0c8SE  fvol vi ng the
appl i cat i on emygdiggenpofdheigyentios, vhase thsdilmdayenissomptised primanily 6fa a cal ender
roll) isisti et fodi ) ' can, foree air. through the

coati ng, 1\?\/hic% Dl%égﬁ?%ﬁé}géﬁllatﬂgﬁn%% ﬁ%%%sgtgguggr it dadthe gubs ER%TE"’W&QH or
bubbl es whi ehmpasedipamaribeafpotyotafinepethe bostify @Ragthibefeen tHerfiAGniE BR coating

process and ' .h equent |y bur in th oated 22 5 February 2004
WO 01/ 23125 SW&%@%@@%@%&%@{?% B‘Teyefﬁ’iy ﬁ‘g%as N e%¢R Borerdersblyighy er
may provi de leass8 Ntmarand niost friferably at least 10 N/m. -

According to a further aspect of the invention, there is provided a laminate structure
20 comprising:.
} (1) a first su}g;;;rate ]ayer comprising a woven or non-woven material,
(i1) .2 tie léy?g_f;ompﬁsing one or more copolymers comprising from about 30 to about
90 weight percent ethylene co-monomer units and from about 10 to about 70 '
weight percent vinyl acetate co-monomer units,
25 () alayer chg;prising one or more copolyetherester(s) in an énomt of at least 50
weight percent based on the total amount of polymer in the Ia&er,
(iv)  anadhesiye or primer, and

(v} asecond substrate layer comprising a woven or non-woven material.

30 Forthe avoidance of doubt, the drdcr of tfle layers rélétive to each other is as
ifo_llows.' The tie layer is adjaccn_t the first subsﬁ_’atc; the copolyetherester-containing layer is
‘adj‘_acc_nt the tie I_gyer bn the surface pf the tie‘layt.er Which is rerﬁote ﬁ'om ﬁle first substrate;
the adhesive or primer is adjacent the coi)olyetherestef-éonmirﬁng layer on the .surface of
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entrapnment of pockets of air in the-coating, which may therefore enable the

production of a nore consistent lamnate. 5 It is not, of . shdlt ended -
that the invention be limted by the theories set: out undgﬁ:%k&élfag%\%%&% d)

above." In the preferred enbodi ment of the invention, good bond strength is
obtai ned WeipeRsthe filmlayer and the substrate, even wigusbeod i | m

| ayer is very thin. In a preferred enbodi nent of the invention, where the
filmlayer is conprised primarily of a | 0 copol yetherester and the

substrat e i e Bofd RV COHRRng G4l P Whith id dohoft fritR et eQbyen: dnlithd cond U 1S

preferred that ‘the |amnate material of the invention exhibit a bonding
st rengt h of substrat¢ layertis gljaceny the adiigsive pr prirasrop|the surface ofsheladhgsive prprinér of t he

| ami nat e n%ﬁ%@ﬁgteﬁﬁﬁggﬁoé%%%%gw%ﬁerabI y at least 2 NNm

According to an even nore pr T of the invention, where the
filmlayer-~is ccofsshbsmdtedayensnthieltie layer and Ge copriyefliréstareonteming layer aretdsi ckness

of |ess ftsh_%%g?eg@e?ﬁ%ﬂggf substrate is a nonwoven conprised primarily of

pol yol ef i'n ondi ng strength between the filmand the substrate
is at | east 3 N Theadbssiveronpampr mbyebainlyconventionstadbesiNeknown iithe an suninae
preferably at

6 1Y b BB B S i, B o

structure . ZBeGOO® printd?ds applidd todhd fibed of P SLbR Kbk Slay&QUNR sh&ldSotFoMPVEN
or non-woven naterial, (ii) a tie |ayer conprising one or nore copol yners

conpri si Vng-‘-#?%‘t‘?f‘&‘ﬂ%ﬁd%ye?) “¥-about 90 wei ght percent ethyl ene co-nonomer
units ang. f.rom ap@ilsecdlsPbsBRRWyer ConthEd Maht m&gﬁ’ttpd@eﬁ?ﬂé € bfPdyester,

co- mononer “units, 25 (i1i) a layer conprising oné or nol g
copol yet her tsedresiyy of primer layep oan best inemany @ees. JWiag heenfeundethat suelsed on
the total a%]}ﬁ esqgnd)tglf%(tlﬁ?ﬁdﬁ:%ﬂalﬂgﬁd%ﬁmc&g&i ,eﬂ&ﬁ&%ﬁ%ﬁlﬁ%rd, ing @nd
(v) a second substrate ['ayer conprising a Woven or non-wov terral. 30
For the avothdapeskfoosdhdaudor prickre. GYhdlsmobwishing té bybound byithepry & is belgaeh ot her
is as foll e +he.tie.l [ ' n fi,r [ : e

copol yet herglsa Seurm-q?:%‘h al %Fﬁéﬁfsé?zéP %?’é&%gsdjh g%:%%fo dﬁégﬁq%%q%%?g%&é‘r}a he surface
of the tl% tapbrthasichcomgainiegibtyer feadtm adugablid batl. substrate; the adhesive or

prinmer is adjacent the copglyetherester-caontaini.ng | ayer on the surface of
53 5 February 20BPHDGToIs Snieels FRSTF TR Gempie” |
copol yet her @yt era subsiad RiyerGompyising Whiodtn drnohertder matepial,t he tie | ayer, and

t he second .. . . . .
: (it)  atie layer comprising one or more copolymers comprising from about 30 to about

90 weight percent ethylene co-monomer units and from about 10 to about 70 weight
20 percent vinyl acetate co-monomer units, |
(iii)  a layer comprising one or more copolyetherester(s) in an amount of at least 50
--weight percent based on the total amount of polymer in the layer, and

{iv)  a second substrate layer comprising at least 40 weight pércent polyester.

.25 An advantage of such a structure is in its simplified manufacturing process. It
- .-addition, it saves the cost of primer or adhesive, which will at least partially offset the
| = higher costs of polyester over polyolefin substrates.
This laminate structure which comprises two substrate layers may be prepared in
accordance with conventional techniques, as described above, i.e. by conventional
30 lamination or extrusion processes, or a combination thereof. The preferred process which
utilizes a peelable release layer may also be used, and the second substrate layer adhered to
the three-layer structure as hereinbefore described after removal of the peciable layer.

Preferably, however, the process of manufacture is completed on-line in a one-step process
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— R

substrate |l ayer is adjacent the adhesive or priner on the surface of the
adhesive or prinmer which is renote fromthe copol yet heregter-contadni ng

| ayer. The substrate layers, the tie layer and the Brebr QVE&W

copol yet herester-containing layer are as 5 - hereinbefore described. The
adhesi ve orwcpgli,ngﬁg maybe any conventional adhesive known pfriSRnedeh. Such
as a pol yurethane-based adhesive. A suitable adhesive is LIOFOL (r)
(UK4501; Henkel). The adhesive or priner is applied to the fibers of the
second substrate. layver and, should not form . ont.i nupus, | ayer therein. 10
If the seSSRFSR @t@%‘?’ﬁ% glelqlérﬁ'?aygrosﬁ“ﬁ 2 Jstsinoe eaﬁ%ﬁ@e‘?‘%ﬁtﬁ‘fﬂ%ﬁ’smr e of
pol yest er, héreinbeftnesieswribed aml conmattingiie secomdsubetrate ldyteshdi adhesiv)or paMmEHET | t

has been found. that such substrates tend to forma durable bond with the
copol yet her%@f”é‘i‘ﬁ?ﬁﬁ?’gﬂwﬂﬁﬁrgﬁ ,"atéﬂ%’l%afeﬁﬂ“e °rr¥§éﬁ°fe§£° Wye or -
pr i _rrFr. _Whi | e noThefumiriarovii | ich Efingaaesteholyubsraean hye.m istofngﬁbﬂgi@éﬁdsimfaﬁ@s g
simlaritjies in the polyester conponents in the second substrate |ayer an
in the 15 cgb?flﬁfil@{] i ?t‘%’?eg%‘?ﬂtﬁihﬁYﬁf&qP%rm?cééﬂcﬁlﬁ?ﬁ‘%rl%B%“%ﬁ& -I'n |
ot her wor dssecbi@subafiidIRY4 ppdvidkshd RpBB¥theeSB donliiniff Jaydr WiRBlotcdlign | ayer
conprising a woven or. non-\Wven material, (ii) a tie lNayer conprising one"
or nore cop&%?@t%mmdr%’mut 30 to about 90 weight percent
et hyl ene co- MONOPRhindRblSo AHRUIWIRLE, mreﬁ%ﬁ@ig%w}mzae%gz@ﬁ&g percent

' y

vinyl acetate co-nononmer units, ') a layer conprising mor e
copol yet her ecobiethsyesiepconiaining dpyer @b) and thepeslablgeleasedeyay (i) apecaseimdedased on

the totalga ' r i te tayer
conpri si ?1% g?&ﬁg%és!{mg%}].%nm ﬁgélgbgg%t?)(gbﬁég%%eﬁs}%@fﬁgg%%ﬁ?’ %&ps uch a
struct ure i woli (A1) and chilkplt (F2) chherrelnase dayieri(3) inpepled ofmto 4 sepamtidiotlernot i t

saves the c ' Iy | V, ' Wi | east. p | al l.y of fset
the higher aiog??gorggygﬁgfg&%rg&g%dr&%gﬁg%%g?ﬂnhn alsetﬁi{c’lruﬁ guto ST U nat e
st ruct ur e . WHot hosapri ses two substrate layers nay be prepared in
accordance with vent i gnal chni gues s descyibed, abov i.e. b
conventional 30 \igtnﬁﬁﬂﬁlgh g‘ﬁm&i &?ﬁ?“ﬂ@%ﬁ&b Séxéc'écge,s Wﬁ%@i%ﬁi?ﬁﬁ&)

t her eof . 157hendu eipelyetheregitncmsaning iagbr (7)) oz @9) i Figet 2hbfrste iRas@cipayer nmay
al so be used, and hhe second_.substrate | yer. a hered to, the_three-|ayer
structure aS"FEPRP %’Fﬁ'r‘sé‘°ﬂé’§51t°f55’éﬁ“£f’f'é$ redhireuredransmissign of mewRTS ayer .

Pref er abl y, viyewevae dirédien Bf f#fes@Ipf manufacture is conpleted on-line in a

one-step process_24 5 Febr uarsy 2004, WO 01/ 23125 ]
Referring to Figure 3, the laminate structure includes a first substrate layer (5), a tie

layer (6), a copolyetherester-containing layer (7), an adhesive or primer (8) and a second
20 substrate layer (9).

Turning now to Figures 4-5 there are shown various constructions using the

K

laminate structures of the invention. Figure 4 shows a laminate structure of the invention
which is used as aroof or wall liner. Referring to Figure 4, the sectional view is part of a
roof or 2 wall construction comprising an outer tiling or siding layer (40), a ventilated
25 gap(41), a liner (3f) and an insulation layer (42) . The insulation layer (42) is in contact
with the liner (31). Liner (31) is a laminate structure of the invention and includes a
~ substrate (5), a tiedayer (6) and a copolyetherester-containing layer (7). Air flows in
gap (41) between liner (31) and outer tiling or siding layer (40).
Figure 5 shows a first laminate structure of the invention which is used as a roof or
30 wall liner and 2 second laminate structure of the invention which includes a control layer
- . and which is used as a vapor control layer. Referring to Figure 5, the sectional view is part
of a preferred roof or wall construction which includes an outer layer (40) of tiles or siding,

a ventilated gap. (41), a liner (31), an insulation layer (42) and a vapor control layer (33) .
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PCT/ US00/ 26509 conprising formng the three-layer structure as hereinbefore
descri bed by coexftusion as hereinbefore described and cg(r;:t %cti ng%H]e
second substrate | ayer and adhesive or primer (if requir )e fH5EY h
under the application of pressure and/or heat to effect adhesion. The

| am nat e rises two substrate layers is of partigdl@dppsgts i N
situati on\é\&b??vxﬁgﬁ the lamnate is required to have additional nechani cal
strength. In addition, the second substrate |ayer prOV|des t he

copol yet her est erj3 L0 DR ol lqgg!

mar ki ng ‘and abras‘?%ﬂiatﬁgr]%l ng n%\;v&[’ut(:\o%%ﬁf&g%‘v%\nﬁ#s glr?b%'%%(i%}bggl gure
1, the tie lhpyés) a@Qa)cprlYmhercabgsiOpm Bytrd7), (mthtthﬂ crmpnlyetﬂlaWcr-t(om:a)nmg]d t he

peel abl e r Iea truder onto
t he substr Zl ?@)Sl@%ﬁ §§ ) (f msgfﬂs [ra#e glsm%)'gaensoél g Q{Z\)\eﬁ,ﬁpoﬁ |c°mmg% 1 1)
and chil | zr8B) inelod®)a subidtmter (§), matrbldyﬂr (lﬂ)amcslapm{ﬁ)aﬂdtafcbpaiyﬁtheresmepar ate

rol l.er (not hown I sposal .and t fin hed | am,nate (4)
ol 1'ed ot csonEpHg tugr U REE coRlySherboiRon Buns B ver P e s ot

| am Inat ehstlaywuﬁ’)(beingexi cohert arxthmdimlanah tayeb(42). acdp)o@ethageerer-é&)tmmi:gg@eﬂ a ]
copol yet her r-contai ye 20) in Figure 2 refers to the
pri nci pal @f?‘i P‘b‘?‘i’“ﬁ?ﬂf’ﬁgﬁiﬁ\ 5P (BﬁgcéF‘xWﬂ te Stuehpe. negd et oecessarilybi: e
transni ssi Qd%bﬁfmtimy Siljuid GmpiaiRable] Thé RAsdH oLty @fhaeéoparymweét&leontﬁﬁﬁgr ring
to Figure 3 ) the lam nate structure includes a first substrate | ayer. (5), a

tie [ ayerlper (pivapnsicoutaidayes (359 sensmlly Wil gt samedntocpntactypithyligyuds) ip theo

primer (. éhﬁ%&&%&ﬁﬂﬁatedzﬁrﬁiétlﬁhﬁﬁfe%&h%rof@%egurn' ng now to Figures 4-5
there are shovvn vari ous constructi ons usi the |am nate structures: of thc)e

i nvention. Fi gurligure 8indisected toipnatkar @seect ofdhigivveptionaad shewseniscdonal viawch is -
used as a- Jéfgﬁ%t o?gr&ﬁ'lol'rvlr‘aﬂg&{st'u%n%tllﬂ(gu&eg ah b e $r whll B élquf)j gnal viewis

part of a construction conprising an outer 'ng or siding
| ayer (40), veatilatedtgap £3190an@Bn gryeniivlipsulatidn Sagpm((SZl))thaancmmﬁes adinérdd3om | ayer

(42). The, 'iﬂﬁﬂ!at?oﬁ'x'l @%?ﬁd‘%’%% (% gll ng@% with the liner (31). Liner

(31) is a lamnate urevo 'on and includes a substrate
(5), a tise- Iayeer(xfr)(S%)nsiamwommmtmpmfmhbmygldmmt(av) “Ar flows

in gap (41 bet en | ,ner,
Figure 5 s tf"’r set'h1 mc g“%‘fglhttﬁglayﬁ%ﬁ s '"a%%lfﬁr‘%éerused as
a roof or m&meMVERﬁ:eﬂ:ea»ppbsaeﬁ&eanﬂ. Hhaimhae sthicticd ihckded at tdast tivbvent i on

whi ch inclu esacotrol | a ich is ysed as,a va control | ayer.
Referring tBYEr g ‘é‘ﬁbtthfgiﬁs'llayﬂﬁw’g? rite °S%F\i’ﬁ$é$%ﬁ38 Meoof or
wal | const fst@bﬂdllyéM&bﬁQ aististAn€ialy Bui@ ihsdrmeableholstiod vapbr pérhmesblor si ding, a

ventil ated gap, (41), a liner (31), an insulation |ayer (42) and a vapor
cont rol ?‘hy’é‘PmP@S? -

The substrate may be any woven or non-woven material, preferably a non-woven,

.= and preferably a spun-bonded material, as described above. The substantially liquid
- impermeable moisture vapor permeable membrane comprises a thermoplastic polymer
material that can be extruded as a thin, continuous, nonporous, substantially liquid
25. mmpermeable, moisture vapor permeable layer. Preferably, the extruded membrane layer 1s
:. less than 25 microns thick, and more preferably less than 15 microns thick, and most
L preferably less than 10 microns thick. The membrane is preferably comprised of a block
-~ polyether copolymer such és-a block polyether ester copolymer as described above, a
. polyetheramide copolymer, a polyurethane copolymer, a poly(etherimide) ester copolymer,
30 apolyvinyl alcohol, or a combination thereof. Suitable copolyether amide polymers are .
copolyamides available under the name Pebax® from Atochem Inc. of Glen Rock, New
Jersey, USA. Pebax® is a registered trademark of Elf Atochem, S.A. of Paris, France.

* Suitable polyurethanes are thermoplastic urethanes available under the name Estane from
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25 5 February 2004 WO 01/23125 PCT/ US00/ 26509 Liner (31) is a lam nate
structure of the invention that includes a substrate (5), ' r (6)
and a copol yet herester-containing |ayer (7), with the Sq:eblrnféry ﬁ@éﬁ?

copol yet herester-containing |ayer (7) side of liner (31) being in contact
with insulation layer (42). Vapor. control layer -.'33) includes a
substrate t31p2<§112%lontrol | ayer (13), a tie layer (6) and Ecggﬁ‘ﬁ’W@?herester
o.. containing layer (7) with the copol yetherester-containing |ayer (7)

side of va rol . ayer ei l.Nn ntact. wth insulatjon | ayer
(1) copoy bl HEr Bepien iz engiovelsnd Ot I $isbie cormueiirmidriread) |
i.e. of thearsdeswfited mHdtadtRlesdt &l TLSITFaten0 8,868,067, THRG RGN i¥ chifprised of
subst ant i alé‘é lg?b ui g i n?e{, able:. The..reason-for this is that

copol yet her REEFEAPLY @deastyrahy Weightemorereisrably.gh iasti§hk biweighly ek polgners
general |y WeldetedQtont SideerduplcT bld2R casdlysthdridsteisOblbélScdpBlybther ahtides, cdpoffetlicHS €S

contenplated for the | am nate structure of Figure Figure 6 is directed
to anot het  Wifesery polyyrehangs, apd pefyvianipicabgls a sectional view of part of

a roof or wall coRstYramel st 1411%&99?%0@&&3&?{@3&4&3ﬁgdéréﬁﬂeglaﬁé(&f (50),

a . ventilated gap (51), .and an inventive insulation syste (52) that
conpri ses aluspéper(§3)is pegitioned so that thesulbstapdelly Hauid aeptrmeabis meistteaipor ayer
(55). 15 Li et fiidhnckdrie sABLE ; : j RIPHRYL 1 "o
differential  per nmeabi [ tey,‘ I g{lé?t(%g1%?@%@1@%?’%@%%@&9 #e

| ayers of- ttediregonamayifromgthe ategbraneiand tavraedshherRbstmatt dVERpQS istgreatérr ect i on.
The | am at ' ci-;!?@ I t ers_adher together, with
the.fi rs%bal %ﬁﬁﬂ's@%ﬁgkﬂ& S r%‘t%&%ﬁ eghgrs}‘%sgaleg%\l;%n%ﬁga{cﬁgm%eg%% | ayer
bei ig a sub@THERsa). I alpreferrell sotpdimenthe MIIR tativ of liagr (53 )ieatTeatdbeulDs
menbrane. The, .substrate nmay b n en or non-woven material, preferably
a non-V\ovenjbn%lgﬁﬁ%ﬁ?}gygro%%‘vugz‘%p%ﬂg@ nded material, as described above.
The subst anti al | Thd MyURbf eactplayerdadimariiyidspdandent wapthe pRéniesllbRpogind gine

conprises a,therno St,l. ol rr._materjal that can pe extruded as a thin,
cont i nuous, mﬁ&%ﬁﬁ?’g{fg‘? Ebé%ﬁ‘gstsé’% g%a{f’lf 5 al"ﬁdlﬂﬁsﬁlpWFtﬁ’ﬁé’F‘ﬁE%ﬂﬁ'éﬁmﬁB falep s vapor
per meabl &5 | RVETR of et €53 b yequirhie @ikér AddRIInARNREATolydeey or dtifer nlasislst han 25
m crons thick, an%lgﬁorgn%rg erabl%“lsess t han 15 _m crons thick, and npst

pref er abl y Ta%be pqeq t9 Bngg;(o) previded; the MR rata b ingr£53)as Wi dheBNg? conpri sed
of a bl ock dgelivetbsve. Clapat ¥RBsdimea iR (53)RMHUE IROdNR D Binifst SruchRPO! yNer
as descri bed above, a polyetheram de copol yner, a pol yuret hane copol yner,

a poly(et hef3i de) ester copolyner, 30 a polyvinyl alcohol, or a
conbi nation therg@laticiiajedpb4) iS P RRINA NS atiBR hAR RO Wy bedfof ex AP0 ¥l des
avai |l abl e under the name” Pebax(r) from Atochem Inc. of "den Rock, l%ew
20 fiber, extruded or expanded polystyrene, mineral wool, cellulose fiber, or the like.
Vapor control layer (55) is a laminate structure that is capable of exhibiting
) _ differential permeability, i.e. the MVTR in one direction through the layers of the laminate
~ is greater thari the MVTR in the opposite direction and may be constructed in the same as
described above for liner (53) except that the mbisture vapor permeable membrane does
25 not necessarily need to be substantially liquid impermeable. However, vapor control layer
(55) may include an additional optional control layer positioned between the substrate and
the moisture vapor permeable membrane. There is no specific limitation on the polymer
which may be used in the control layer provided that when incorporated in vapor control
layer (55), the control layer has the effect of reducing the MVTR of the vapor control layer
30 (55) and that the contro! layer is compatible with both the substrate and the moisture vapor
. permeable membrane. Typically, the control layer is such that the MVTR of vapor control
layer (55} containing the control layer is 5 to 10, and preferably 20, times less than the
MVTR of the vapor control layer (55) without the control layer. Therefore the polymer
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Jersey, USA. Pebax(r) is a registered trademark of ElIf Atochem S.A of

Paris, France. Suitable polyurethanes are thernoplastic ur I | abl e
under the nane Estane from 26 5 February 2004 WD 01/ 23125@%‘5%8%%509

The B.F. Goodrich Conpany of C eveland, Chio, USA Suitable

copol y(et h%m’ da esters are described in Hoeschele et al. U S. _Patent
4,868, 062. o rane is conprised of ..preferably at | é’gfusﬂwﬁ%gby
wei ght, nore preferably at |east 75% by wei ght, of polyners selected
fromthe: grog of. bl ock copol yet her esters, block copol yether am des,

copol yet her USe8 iR Hiegantaal teyeg shopigy haye afelatively ] ‘é(rMVEEI lesgf siwble. . Liner.
(5,3) is fop agﬁleﬁsrmde?ay%ﬂiy&n% gﬁem&la ﬁa fooniffifle Ped
one

above. In use liner (53) is p05| so that the. stant'l a y liquid
i nper meabl ectylieas gdior \Pmeneg% mm@pmmﬁ% fsm:ecabthmkmns@rof(&mnm

agai nst i nsybatit 3and P rs;ﬁ:ﬁ@&é%m? in .the direction away. from
the nmenbrane”and towar t S rate ( c,6,s) is greater 10 than the
MWTR. in %he dirinoseyspaavenrd tayen (ﬁﬁbsmmmmmmmmstdrdwmnédb&
menbrane ( ment at i liner .
(53) is at Megé%?é%oﬁto Piﬁgp&q}kﬁ”{gég@gg 101 Y W&ﬁ?’b%%@ soat out 10.
The MWTR of mm&y@anwayrﬁomltbeﬂapmadeﬁﬁd mﬁ@fus&ﬁhesuﬁhﬁn& @EVTREPRSI tion
of the |layer.a kness,. of . t he | d t hese paraneters can be
adj ust ed t oBFAFT g\“ﬁ’ﬁé&% R@f@%?“ﬂ“.%@?%%?ea% E"W’éﬂ“ epREs thegdi t i onal

| ayers of pﬂie;miﬁihﬁ (Ivﬂvmk@rlnr’ﬁ:&eféired EmbaméR, ﬁéWI’RQaﬂd dpc(r%%ﬂtrdlfl@éf ded

the WT 53 n.the ran descri bed above. I'n one
embodi ne 453?f 13@?3"; %@‘f?@%ﬁgﬁlﬁé&% apﬁ‘f‘ﬁﬂ&taé"%ttlpuéﬁﬁ@ef (53 ) )the

I nsul ati on Liangeat (;5xﬁfjod1t$on€hnﬁ h@rtﬁﬁimds@&méltay&@ ol 4Rk ke e BY) Efivbef OF
exanple, glass 20 fiber, extruded or eannded pol%lstyrene m neral wool ,

cel | ul ose f pdjusted (gptaijqrdhe MR oflayst (56 %35 of Bolyméra af ethere
structure tfaferih® nﬂ%@rﬁﬁ%&‘edqa vﬁﬁ%t?'c&&tfdl w‘:ldﬂsgfﬁb@ﬂ% He MOTREAR b¢ aé?er '?hat he

MVTR in one direction through the layers of lamnate 1s gre
t he- WTR i ncente! layerd§p) is withinghe rapge @meﬁbvé;abevec dapencgotreldayen (33) eaydetheas

descri befk ap‘gls{eeasf‘g le As1 hyeslasgxcept that the noisture vapor perneable
menbrane does 25 t r?ecess)érl |§ need to be substantially liquid

i nper rreabl e HomEhfepnmwpmpom wf thelrodfanadlingudBed crmptraatioh degictad iroRiginkes Snal
opti onal n e h ubst r at | sture
vapor per rre c{@ls bR éﬂ%?a%‘?% IlaS' F@%P%o(‘g@ ({}%5‘? 51? e?ri @%ﬁ gﬁ“)t'ﬂe& %’D St ymer
whi ch may benydefis ormnt dvaverting whichlcayld lad\mmw aftdt thehkarimtution pyvedbpat ed i n
Vapor ContrQl jation layer (42) or (54). Layer (42) and (54) need to be kept dry because if there is a

20 disadvantageous build up of moisture or condensation in those layers, mold and mildew

S.D

can develop.
7 The way in which liner (31) and vapor control layer (33) keep insulation layer (42)
- dry is described below. Insulation layer (42) is protected from drafis and air convection by
liner (31} which has zero air permeability and thus functions as a wind barrier.
25 " In the winter vapor control layer (33) minimizes the flow of vapor from the inside
- of the building to the outside (arrow '2'2_),‘ thus preventing any condensation from occurring
on the cold side of insulation layer (42). Vapor control layer (33)acts as a “brake” to
- prevent moisture and vapor from moving in the difecﬁﬁn of arrow 22. At the same time,
liner (31) allows moisture to move toward the exterior of the building (arrow 20), thus
30 preventing any moisture build-up in insulation layer (42).
In contrast to conventional moisture control systems, the construction shown in
' Figures 5-6 also controls moisture and vapor build up in insulation layer (42) when the

~ vapor pressure gradient is oriented from the outside of a building to the inside.. Where
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llayer (55), the control layer has the effect of reducing the MWTR of the

vapor control |ayer 30 (55) and that the control |ayer |35ﬁggya?éfg%@4wth

both the substrate and the noisture vapor perneabl e nenbrane. prcally,

the control layer is such that the WTR of vapor control layer (55)

cgnt a:\/{\/ing ‘#’3?}@84 rol | ay;ar : sI 5to (1g5) anplt Ere{ e: ﬁbl goﬁg’mﬁ rresg'igess t han

t he . o) apor control |ayer wi t hou e ; SP% :

Therefore the. polyner 27 5 February 2004 \/\lo 0|1/ 23125 PCT/ USO|01265]99 used =

in the contrpol | r. shoul d .have relative W R aml es 0 _

suitable po cierr’es?{ ki Jgig’éan or BT H e%%%WBXQTQSPB%%éE@@AH%W ymer

A Typi cal Thcknens of thecontrol  Laver o rom 2 forto o orerarably
ypi ca i ckness cont.r.o ayer i ro . pr.

from 10 to F8PHHUCEPH °ﬁ'§éﬂe{:}§b‘8rs 1% Hi5(9PBPstic f Be varwpressurg geadient Raynisr, apd o

2gai NSt 1 Do L o Laver (S0 o T T ity Trom

agai-nst ipsuyl atjon layer so tha . _a\

e by Sndi e EHEP o ERaol FRRT aton ChyAIeRYAR): o theegisrior ofataiRRD M/ TR

in the diredkd mriamyth%&mrh&ﬁm%u@ﬁﬁi@tiﬁde%yﬁﬁerqm_ré&\e@méuh%iss{&@f ane

(MVTRSAC). In a preferred enbodi nent, e WTR ratio of vapor control |ayer

t
10 (55) is &oftwgyepospp e dieaionedairew 6219 andMeper copgeh layss (A3) ransmitshout  10.
Li ke 1iner (Rldtureali®vagoP@WafPihe GRERRYE tHeMiIARE (At 53] ; ayers
of vapor control la ‘er?@('SS) caﬁ be adj| Ssteg‘ggg_tal %é(}’rﬁgﬁg?%h%ﬁ?ayer
(55). Ot her BIAwebBIEND| ayers of polyners or other naterials may be added

Lo vapor igont ol thast kbl BO IRl T YR AP HlualROL iEBMEOL, | 2VET

(55), is within the range describe or control layer
the’ 15 sam@oyapoy pprssure dififerepbe bedyesn the Biside Thdoytsileraf tie puitdins dsned  t he

fiwal | i ' j ct i Fi 5 .6.1s to kee
naul ati on (iR o ARSI AR Bt B p B e R R i s o0t °F F o
any. drafts aovallaftheduildiogtIndns vdse diz ln,d:dpdiliadmrSie)byﬁm‘rf(}ax)tan&fbi\édpeﬁ&ogu-?154)
[ | ati b ' ion_| 2 54).. Layer an
need to bo LR B e bR PR iS LAt A e s R ST BT O up o
nmoi st ur e 16r teoswmigabaitiob theiwaliton oo, thay‘eysllm'miiﬁil ng ﬂﬁlﬁ}qss'ﬂg' Iﬁﬂmwrodm Iﬁ?lyel olo. The

in which |i 31 t eep insul atigon |ayer

(@) a1y To deods BEGRERTSE CSURER e PET ap b Keon R B BYer o
drafts and aiyiseenveed isaiat Byscribédwové Bk lint(B O vilRs céffodlagkr (3Bpamaeabi ity

and t hus functions as a}w nd barrier. 25 In the winter vapor control |ayer.
(33) ni ni mi 2ARRIEeddAdof vapor fromthe inside of the building to the

outsi-de (arrow 2%he cdrBsctibh ShAH inNGz20Y usiap RNSANLRE st AT OSGHE b QRion
20 and in Figure 6 using insulation system (52) perform the function of removing vapor and

moisture throughout all seasons of the year without the formation of undesirable
- ) condensation, that is, the construction is capable of functioning irrespective of the natural
direction of the vapor pressure gradient across the insulated system. Previous designs of
msulated systems having moisture control only worked when the vapor pressure gradient
25 was from outside to inside the building, or from inside to outside, but not in both direction.
The invention is further illustrated by the following examples. It will be appreciated
that the examplesrare for illustrative purposes only and are not intended to limit the |
invention as described above. Modification of detail may be made without departing from

the scope of the invention.
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on the cold side of insulation |ayer (42). Vapor control layer (33) acts as
a "brake" to prevent noisture and vapor fromnoving in t@q:e%irﬂ Eb@‘p of
arrow 22. At the sane tinme, liner (31) allows noisture to nove toward the
exterior of the building (arrow 20), thus 30 preventing any noisture

bui | d-up igvd'ﬂﬁg{z?tion | ayer (42). In contrast to convent #Bf}ﬁkou%ﬁt“re
control systens, the construction shown in Figures 5-6 also controls

noi sture and vapor build up in insulation |ayer (42) when the vapor

pressure gradient is oriented fromthe ' of a building to the inside. .

- Where 28 5 February 2004 WO (c) 1/ 231Z<5= OO 26509 there is high

humi dity and termeéraésufﬁnﬁmémereﬁie@ﬁﬂe@ﬁ:siﬁé 2 pedlablt fldASh 1a541GhH ad BxthidioR €M -
tropical regiagns in the symer. the direction of the vapor pressure

gradi ent actYFERE PIQLESS ACHOUIINg, (o the IIVEFRRN A $eries of frempargtive iyamplop ¥@s #le0 of t he -

vapor -pressmgdaﬁh@mheh@eaf@f,@hb]@,@mgﬁ.,,vapor can be transmitted from
the exterior of a building to 1ts interior and it is. 5 therefore desirable

to contraq transgissi ' ' ' j il ding to
t.he int e?gj or. | ﬁﬁ‘ttﬁezéxg%rq%%rﬁgg%‘%ﬁéﬁg%ﬁ@eﬁ%%ﬁﬁ@§%§é@?\lelr%‘(%'fg%? &duces the
transm ssi opelypdthylensi FE)manwoapnr Thesubbteates used ini thaexamples meve §2dh widendlheapor

bui | ding (oFF B SEREENGs XUl o1 B ORG o BBt e e B

sane. ki nd oweightod185pim’ (miailshle dronek iledu Pan daNesidusand Gospany)C The RBen t her e

oo 1 g TPTRENE FORYAEL T4BHE ot o st oF gt (RRSATE bars Lo e

MDi St ur e1(ACEdNEth@i:e ind Oorhpy.ORtieQdyer ¥ethprishig EIARW B H9\@ copdlyali S case the

hydrophilic layer (7) of liner (31) and/or vapor control . layer (33) reacts
to the hi gheamrisingrabonteize ethyleneand sheuti28% vipylecents; ayatiebiafiom B.& dydPons

transnit t edgONEm&frs LECHBhdnyPlval g{r&%f gxiaﬁgk' LN | of the
roof or wall. Tnﬁe 1r\?\/ay |¥1ﬂﬁm¥gha%?ﬁiezfd?ﬁg3 ané&\?apo %o%%%%laf@gyyﬂg@%f%) keep
i nsul ati on laygrevas(BE (STAMYEAN@8 18 mraiteblet finerh D$dcr i bed above for |iner

(31), vapor control layer (33) and insulation |ayer (42). The construction

shown in Fi gure Phdopblgethérestbraébntatin 1a§&meamr@.§h 6f thé Bmipksidsi ArrTve0 and
in Figure 6 using i nsul ati on system (52) performthe function of renoving

vapor antf NEMBRANE MMGEUHBUE- hn Pertaded¥rmayrs audCoppanyniAM S0PO@ fisca
formation ' ' i

capabl e of O%%Jdri:@?]?%dn{ gi’?‘ﬁ‘rg‘ggg‘g@ﬁﬂéﬁ%f“ %E%’ﬁtrfﬁr%%fﬁ_%%%{%ma?ﬂ% ﬁ(ﬁad vapor
pressure gradweght pecveptethylpre oxidafprapdehesxadeaopolprtheriterephtivdate.gfbe of

copoly(alkylene oxide) glycol used to make the copolyetherester was obtained by end--

- capping poly(propylene ether) glycol with 64 weight percent ethylene oxide, and had a
20 molecular weight of about 2100. The copolyetherester had a calculated ethylene oxide
.« content of 33 weight percent, and contained 45 weight percent short-chain ester units. The
polymer had a melting point of 200°C. The resin was dried in a dehumidifying dryer
‘(etther 8 hours at 80°C or 2 hours at 210°C) prior to use.
o - COMPARATIVE EXAMPLE 1
25 A copolyetherester film of the AM 6000® polymer was extrusion coated onto the
- PP nonwoven subsfra_te described above using arilexu'usion lamination apparatus like that
described above with regard to Figure l; The substrate was corona treated at 2 kW prior to
the extrusion coating. The copolyeiherester resin was fed in pellet form into a 2.5 inch
(6.4 cm) diameter, 40 HP screv‘&.r extruder that was connected to a BAC three layer melt
30 combining block. In this comparative example, the only polymer melt fed to the melt bloc
was the copolyetherester. The copolyetherester polymer was fed to the melt bloc at a melt

temperature of 250°C. The melt was extruded as a moifen film through a 705 l-nm_long die
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i nsul at ed systens having nmoisture control only worked when the vapor
pressure gradient 25 was fromoutside to inside the buil d| [?‘ﬂ]
inside to outside, but not in both direction. The i nvent| on | sr¥ur er
illustrated by the follow ng exanples. It will be appreciated that the
exarrpl es akfobMsds | ustrative purposes only and are not i limt
the .i nvenmnﬁ%s 5Idescrl bed above. Modification of detail 9&?{89@%509

wi t hout departing from the scope of the invention. 29 5 February 2004 WO
01/ 23125 P S n wer e red
using a pegﬂévwégrg{el?ggéggoﬁayer In gﬁ‘e@ﬁlﬁﬁ%%ﬁw&iggﬁeﬁ%ﬁ%?ggg uéf: ftding to
t he i nvent i withowt theeariplication OCQWpﬂthcvﬁhﬂ&nqnvwewmswdtsmras §aeqdalisechnai t hout

t he use of r S, t he .substrate was
ei ther a poﬁyg‘r‘;opy eeﬁlen g‘(%'lg%ae non e\e/I.;ePns"g?@gc “‘b%eo‘f’?%‘?@rzﬂ’éf VRS s en. The
substrat es psea&dbntmhmaelnampﬂemdmnipaolﬁmmmﬂdﬂwéﬁhasoaﬁn dizmstey ehromidst r at e

was Xavan B s nde r |.ene sh t with a_basjs wei ght of
859/ n2 (aé s atrrfo"?#% 2 CEutt b cuR & L¥es il 33 Stope rubhe

nonwoven vvam?é)tuax‘(lﬁg anlgtﬁg}ﬁ,rmtmr@mmsphg ﬂﬁ@gmq&mw ;{tavar I abI e from
E. |I. du Pon_? de Nenpurs and Corrp Atie |ayer corrprrsr ng ELVAX (r)

3175 (a copdf FHHpear eBnpiE SPRYOEBIAS I OéPﬁWé‘héh%ﬂ’eafb?ﬂto zwmmwr
acetate; avearelﬁlalﬁasfcasmiﬁntﬂemaanfaﬁumm%éi@.mre%@% BB ?E@ﬁﬁk}t' lized

in some of the exanpl es: The peel able rélease |ayer was AN (r)

8108; avai | Ahp EanstenreibSppm whink thedpaingle pras fekto artakesmralinArsybstatearith 25 i n

(Iilg(:hu?fs and%ﬁ%‘gﬁfﬂm a '%ﬁ%@%é‘f&%ﬁé?ﬁwﬁmﬁ Ponnt ae

cont/ai ni ng %% swistmtetang ¢recfilnt lagerdvasmegligivie t er epht hal ate, and 55 wei ght
per cent et hyl ene oxide/ propyl ene oxi de copol yet her terephthalate. The

copol y(al kyl ene oxi de) gl ycol ceIP ARATRKE EkDaVBIORe! yet herester was
obt ai ned by end- cappin yfﬁﬂo(g_yl ene et her) glycol with 64 wei ght per cent
eSiey

et hyl ene oxi de, Arf@PeH merma%ﬂ@mwoatwm e
copol yet her pphghwbag sabgaale%k&rb@&* aﬁadwmgw tﬂéﬂmeéag bEEImPiraRR Eﬂt

percent, and contai ned 45 wei ght percent short-chain ester  units.
pol ymer hﬁadlaxmt ﬁlﬁr@epﬂwrmﬁltmd@tc‘memcwqd spvastochbtaaa #pm thighumi di fyi ng

Cé;(xﬁ/erL E( ii t2 copo ’%ﬁ aggfe‘% ?J%F?n&%@ Iﬁi‘abiﬁ\f%lﬁg'( h’?%ﬁ% Sy"n’ﬂﬁﬂ’ \}\)/5 ARATI vE

extrusi on cﬂmtsebk@tttandtﬂk@lm layer was negligible.

EXAMPLE 1
A copolyetherester film of the AM 6000® polymer was extrusion coated onto the
20 PP nonwoven substrate described above according to the process of Comparative Example
) , 1, with the following additional steps. An EVA tie layer (ELVAX ® 3175; E. I. du Pont
de Nemours and Company)was extruded from a 2.5 inch (64 mm) diameter, 40 HP screw
extruder that was also connected to the BAC three layer mek combining block. The EVA
polymer was fed to the melt bloc at a melt temperature of 240°C. A bi-component molten
25 film with the copolycthcrester as the A layer and the LDPE as the C layer was extruded
through the die. The molten film was brought into contact with the corona treated PP
substrate as described in Comparative Example 1, with the EVA side of the film facing the
A PP substrate. 'I'he laminate removed from the chill roil had a 25 um thick copolyetherester
film layer and a 3 pm thick EVA film tie layer between the copolyetherester layer and the
30 PP substrate. As summarized in Table 1, the bond strength between the substrate and the
“film layer was 2.3 N/m. |
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PP nonwoven substrate descri bed above using an extrusion | am nation
apparatus |ike that described above with regard to Figure strate
was corona treated at 2 kWprior to the extrusion coating. l—%ar?rﬂ?fzééip
copolyetherester resin was fed in pellet forminto a 2.5 inch (6.4 cm )
di aneter, %rew extruder that was connected to a BA?SHH yer nelt
30 conbi ni ng b oc In this conparative exanple, the only 9 It fed
to the nelt bloc was the copolyetherester. The copol yet herester pol yner
was fed to the melt bloc at a nelt Wure of 250C. The nelt was
extruded as a nolten filmthrough a %ng die 30 5 February 2004 WO

01/23125 PCT/ USOR/cafidipdthdienter Hjnf tieANIFD0OD pBlyfneiWad SRR cBited bﬁtmﬁ@as
coat ed on t PP. nonwgven substr ate W|thout "t he application of

adhesi ve. NRIBVOYSHR: e dgg5ap %@QVWOQ%@@WW Bxauanle { ,H@tbdbenl ng. of
the die. Thﬁlﬁ&n“glhhaiu‘bﬁmeteﬁﬁdAme%ﬂfhbl%th s fnﬁssed
bet ween achlll roll and nip rol e ch Was & 750 nm arrete

chronme 57l ﬁ?@df)SMhWéfre’@@?"eﬁﬂl@?ﬁ}%ﬂcﬁ:{%@lnbﬁmter,dﬁo rmwrewmcmaumﬁm | was

a roll w-thggg ta%eé ?9%% ardness. The
nip pressure mggdéﬁ'%?ﬁ'?%({tge T ﬁ?ﬁ near cw%nﬁﬁgcéhﬂé\%%ﬁgg ]gmlc% %¥nto
the nip at &dltmﬁsnm@ﬂqbalhniﬂﬂempmnGredmse?c Ahreé-comporst 1BE10NTHmOwith he -

t he Ia fromthe chill roll by a

t at hj t d
[?aﬁs:‘gg ‘ W%? 3%%?%%‘% Sadviche remvg’&lt%"%at/%l?e%guer%qlqan d ghe

substrate V\EVIA laye2 & &nhmmsmlae ik EAMRE] WRGudlth S4B e the ASISHARPRAZEd in
Table 1, Oehg ﬁ nd str th between the substrate and the filmlayer was

negl i gi bl Wm@r‘?laﬁeé@ﬂgfﬁ?%%tdﬁcﬂbﬂ i ErmparativaM 6000( r)

pol yner MSE@Q&QN\Q&&@E@&M&M Bfn faEB RPN BB DPRL ﬁﬁ:ﬁl?ee.%& d
above according to-the process of Co ara I ve Exanple 15 1 except t at the

pol yner nel fromdasrhilhrall kad g 3j nre thacks@len BAelsyet adhgtddictwean4le Husubsivite kad a .
copol yet her r r 1,. bel ow, e

strength be?js\/\g@r%m ufhépoi)%é]% mfg an Ai th‘}clkg)glrr:e mlaﬁg&qsgfp%?r%qt°ég&NPLE
1 A copol yetppesiesdide ofithd anpolyemblestéd\lhﬁ@ﬂ%é LDBEImﬁﬂﬁyeM@as pecidd It Mne oat ed
onto the,. 20 P EQ‘ V\%sre ﬁubstr P g scrﬁ ve according to the process
of Conpalat F3P8Y ayef leayne ki wbstmte/ aewsreé}waﬁstcgﬁg'a damipgte.EVA ti e

| ayer (ELVAXs gmmaﬂﬁmfamal mmm@eba@mss@g&tmé@me@w uded
froma 2.5 %gm@( 64 nun) dianeter, 40 HP screw extruder that was al so

connected t BAC three | ayer rrelt conbi ni ng bl ock. The EVA pol yner was

fed to the nelt bloc at a nelt tenperature of 240C. A bi-conponent nolten
EXAMPLE 3 '

A copolyetherester film of the AM 6000® polymer was extrusion coated onto the

20 corona treated PP nonwoven substrate described above according to the process of

' Example 2, except that the melt feed rate for the LDPE polymer was increased so as to !
obtain a 20 pm thick LDPE film layer. As summarized in Table 1, with this change, the
bond strength between the substrate and the film layer was such that the polymer film |
failed before the film delaminated from the substrate. The tear strength of the polymer

25 film, measured according to ASTM D1004, exceeds 100 N/m.

The MVTR ratio of the laminate of Example 4, with the peelable release layer
removed, was measured as follows. Using the standard test NF G52 ("up cup™ method at a
ternperature of 32°C), the MVTR wherein the substrate was facing humidity was measured
at 1076 gm/m?/24hrs, and the MVTR wherein the copolyetherester-containing layer was
30 facing humidity was measured at 2328 gm/m*/24hrs. The MVTR ratio is therefore 2.16.
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25 filmw th the copol yetherester as the A layer and the LDPE as the C

| ayer was extruded through the die. The nolten filmwas Rr, '
contact with the corona treated PP substrate as descri beg F%#ﬂ%g%%gégt ive

Exanmple 1, with the EVA side of the filmfacing the PP substrate. The

| am nate r romthe chill roll had a 25 pin thick copolyetherester
filml ayer%iﬁ%% p.mthick EVA filmtie |ayer between t%@ofﬁ%ﬁfzsﬁ

copol yet herester |ayer and the 30 PP substrate. As summarized in Table 1,

t he bond strength between the jImlayer was 2.3. Nm 31
5 February 2004 WO 01/23125 rcéﬁ@ﬁ%w%@’ﬁéé A copol yetherester film
of the AM - 60000Aropalpetierssaes filit oF thei AM 6006® golymiet Was dx€rufibBn GO the
substrate descri bed.above acd%)rdi ng to the process_of Exanple 1, with the

fol | owi ng aBRfYIvEhAYbstrts Aecor %&°|“6wfa‘éﬁﬁ§f’§ Gomprargive Byraepls Lngxceptdipton AN (1)

8108 LDPE torona tREMd poRethelche HstRebvis @ibstatd (Dyvek®h 4600 oM EXL aiebilde 150 HP
SCcrew extggu er that., was akso connected to the BAC three | ayer nelt

conbi ni ng biNgERurs #RL Compiay) ¥ps tred iplace gfthe PRnqnywoversubstpate cAs surgmenized . .
t.enper at ur ein0fabb0) he bonl B QRARIARAIY subBildEmdlthd ﬂh?ﬁ?@r‘%as%@i able. .
copol yet herester |ayer A sandw ched between the LDPE Tayer B 0%1 one side
and the EVA |l ayer C on the opposite ?Xﬂsﬂﬁﬁi extruded through the die. The
nolten filmwas 10 brought into contact W the corona treated PP
substrate as des&rcpojpdyethenes@o fifha ofithie\AM BRAED belyiher wast dxtrubion Edbbedsinttethef t he

filmfacing_the PP trate. The |lamnate_.remgved framjihe chill roll had
5" £ hi CeneoveroR PRt ARbRine B BRGSO ELTINRS omt BbeRuRg Do pm
t hi ck colml sleinber espatyethyléne comyie treatéd RorwaviminbkrdtOREvELD M66B: fFonyB S, adher ed

to-the- opposite sifde of the copolyetherester |ayer. The LDPE filml ayer
was peel ed g‘f #"”Bfiek\%gmﬁ aﬂ%gBW%‘Vhé’raéHeérmPl&%?f Bl nomyoyeppubsipet lut o/ EVA

fi hn/ copol ygddmdng e @hickreby B BINAR® ticAgye Wik thiRE ad 14 gépdhﬁklﬁimtl bond
strength between the substrate and the filmlayer was 6 Nm EXAWMPLE 3 A

copol yet her Bstead ofithe A thick &imiaysooTixamplrod. yhesuneasized inr Tabloh vatthisd ont o

the 20 cor escribed above ording to
the proc essa%?gé’ @?ﬁgﬁégg‘ﬁa‘%ﬁ%ﬁ q‘?i%?%‘%@elﬁ? eft"a1 Nt é;uﬁ\ébtihgttctﬁee LDPE
pol ynmer Was TYVEKE subdtratodelaminated béford the ln Gelpminhied doml thPEiMsichtey | ayer. As

summarized in Table 1, with this change, the bond strength between the
substrate and the filmlayer was such that- the polymer film

The bonding strength was measured for each of the laminates described in the
examples above according to standard test ISO 2411. The results are shown in Table 1.

Table 1
) Substrate | Tie Layer | Polymer Release | Bonding
(thickness) Resin Layer Strength
: (thickness) | (thickness) | ~ (N/m)
Comparative PP - AM6000 - <002
Example 1 (25 pmy)
Comparative PP - AMG6000 - <0.02
Example 2 (40 pm)
Example 1 . PP ELVAX AM6000 - 23
(3 pm) (25pm)
Example 2 . PP ELVAX AMG6000 LDPE 36
(3 pm) (25 pm) (2 pm)
Example 3 PP ELVAX AMG0OO0 LDPE A
(3 pm) (25 pm) (20 ym)
Comparative PE - AM6000 - <0.02
Example 3 (25 pm)
Example 4 PE ELVAX AM6000 LDPE B
(4 pm) (25 pm) (20 pm)

20  a: polymer coating destroyed (bonding strength > polymer coating strength)
b: substrate destroyed (bonding strength > substrate strength)
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failed before the filmdelamnated fromthe substrate. The tear strength of
the polyner 25 film nmeasured according to ASTM D 1004, e rn
The MVTR ratio of the |am nate of Exanple 4, with the peelg%%®§¥%?§%££

| ayer renoved, was neasured as follows. Using the standard test NF G52
("up cup" woldiesl@t a tenperature of 32C), the MWTR whergiyiydodgesgs!bstrate
was facing hum dity was neasured at 1076 gm nR124hrs, and the MIR wherein
t he copol yet herester-containing | ayer was 30 facing hum dity was neasured
at 2328 gnm nk/ 2 . E%&%E%éﬁiaﬁ?' ' refore 2 16. 32 5 Eebruary 2004
WO 41t 23125 PCT#E%@‘%{ I\I/Eh@%@gﬁ%ii“%e%%‘%%ﬁ %%%r?@ﬁ%‘-‘é‘%“er film of
t he AM 600®¢weep theynriymengeating and) theanbaast cad bo pravided evemehewtiie polytest r at e
according to th rocess .of Conparative Exanple 1, except that a corona
treated pof?@?ﬁ@?gﬁ%y'%ﬁ&%@?ﬁ53ubstrate (Tyvek(r)1460B; fromE. L du Pont
de 5 Nemours and Conpany) was.used in place of the PP nonwoven substrate.
As summari zed in Table 1, the bond strength between the substrate and the
filmlayer was negligable. EXAMPLE 4 A copol yetherester film of the AM
6000(r) . pol yner was extrusion coated onto the nonwoven substrate accordi.ng
to the process of Exanple 3, except for the follow ng 10 changes. A

pol yet hyl ene corona treated nonwoven substrate (Tyvek(r) 1460B; fromE. .1.
du Pont de Nenours and Conpany) was used in place of the PP nonwoven
substrate. In addition, the thickness of the ELVAX(r) tie |layer was
extruded as a 4 !.tin thick filmlayer instead of the 3 pmthick film

| ayer of Exanple 3. As sunmmarized in Table 1, with this change, the bond
strength between the substrate and the filmlayer was such that the 15.
TYVEK(r) substrate del am nated before the filmdel am nated fromthe e
substrate. The bonding strength was neasured for each of the | am nates
described in the exanples above according to standard test |1SO 2411. The
results are shown in Table 1. Table | SubstrateTie

Layer Pol yner Rel easeBondi ng (thickness) Resi nLayer Strength

(thi ckness) (thickness)/ m Conpar ati vePP- AMG000- < 0. 02 Exanple 1(25 pm

Conpar ati vePP- AM6000- < 0. 02
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Exampl e 2(40 jLm Exanpl e 1PPELVAXAM6000-2.3 (3 FIM (25 in Exanple

2PPELVAXAMBOOOLDPE3. 6 (3 ) (25 pnj (2 pm- Exanpl e 3PPELVAXAI¥E¢%%2%E@O43
gm (25(20 pm Conparati vePE- AM6000-< 0.02 Exam | e 3(25 pni) anple

4PEELVAXAM5000LDPEB (4 ' (2520 pm) 20 a: polyner coating destroyed (bonding
strength > | ymer_coating strength) b: substrate destroyed (bonding
strength >§§Béﬂl?ﬂe streggt h) 33 5 February 2004 WO 01/ '2§f§@g“°’265°9

PCTI USOOr 26509 The test data presented in Table | show that a | am nate

havi ng good idhegi on between the polymer coating and the substrate can be
provi ded ev t he pol yner coating has very |low thickness. 34 5
February 2004 WD 01/23125 PCT/ US00/ 26509 CLAIMS 1. A lam nate structure .
conprising: (i) a substrate |layer conprising a woven or non-woven material,

5 (ii) a noisturl vapdlapiBHe SERCHIE FRAPESRMEr i sed attached to said substrate,

(iii) a tie |ayef) CoONDiubsitAdIa9aofipriiE & wodBPbyiHRlWwoveR Mtdal N9 from about
30 to about 90 weight percent ethylené co-nononer uni ts_and from about 10
to about Y0 wei gfib —prmeistre vapaytongebleyereomprisasiattached tmsaidsubstrate, (i v) a

| ayer conprisinggfne Phe BPESoBRRLY Sid bt 85 | %@%; east
50 10 wei ght pe(rlgj;pt bcaggd gnst ﬂlégt ot al armtfé\({mgéf?gpo| glrre [ F?‘%"é‘??%i’er. '
2. A | am nagkous PQ weight pereent ethilengrormordnadr pmits angdhfeone alrout h@ toodbett f0eweightor
' percent vinyl acetate co-monomer units, and
(iv) a layer comprising one or more copolyetherester(s) in an amount of at least 50

10 weight percent based on the total amount of polymer in the layer.

2. A laminate structure according to claim 1, wherein themoisture vapor
.control layer is comprised of polyethylene, polypropylene, or a copolymer

thereof comprising ethylene and/or propylene as the main repeating umits.

15
3. A laminate structure according to claim 2 wherein said moisture vapor
control layer is a film.
4, A laminate structure according to claim 3 wherein said moisture vapor

20 control layer has a thickness of from 1 to 5 pm.

L

5. - Alaminate structure according to claim 1 wherein the thickness of the layer
comprising the copolyetherester(s) is from about 12 pm to about 30 pm and the thickness,
of the tie layer is from about 1 pum to about 5 pm.

25
6. . A laminate structure according to claim 5 wherein the non-woven material

comprises polyethylene, polypropylene, polyester or blends thereof.

7. The process of claim 6 wherein the bonding strength between the substrate
30 layer and the film layers, measured éccording to ISO 2411, is at least 1 N/m.
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.control layer is conprised of polyethylene, polypropylene, or a copolyner
t hereof conprising ethylene and/ or propylene as the nmain re%%ﬁ; rggoemi ts.
15 3. Alamnate structure according to claim2 wherein said noisture vapor
control layer is a film 4. A lamnate structure according to claim3
wherein said noisture vapor 20 control layer has a thickness of froml| to
5 pm 5. - WOPLURIBAte structure according to claiml wher BFRUBH2680i ckness
of the layer conprising the copolyetherester(s) is fromabout 12 pmto
about 30 pmand the thickness. of the tie layer is fromabout I gmto
about 5 p.m 25 & AAéﬁlﬁ@tﬁéﬁ%ﬂue@mr@n&m%‘yhtrgnéhmﬁerﬂaﬁermprem t he
non- woven Ngt&sdbre cslsumﬁéé eémmwgetfﬁw RBfRh atpéteﬂ&t o&%efﬁﬁtsetn r

bl ends thereof. 7 process” of alm 6 er elnt eb I'ng strengt

bet ween thezwﬁﬂﬁwMM@eﬁﬁmomﬂwtsayers measured according to
| SO 2411, is at least | Nm 35 5 February 2004 WO 01/23125 PCTI CTS00/ 26509
8. A Iam nate structure according to claim7 wherein the tie |ayer

conpri sesd one of. nor&lamipmbymcawnﬁugdhingl@herﬁﬁlmelaghtcop@risiagﬂwet hyl ene

co- nonomer yi.n acet.at uni.ts.
5 9. A lani ﬁ@i@ ﬂfepeg%:e{‘%fm%tccor %; ng ST'&?' Etpirc%ﬁ g]°ﬁ°??¥§“ﬁ%§/§?@§?§g$f’& ng

t he copol ytichwedigls bépdlgmecimnhailayer.at | east 90 wei ght percent of the ,
copol yet herester(s) based on the weight of polyner in that |ayer. 10 15
10.- A lamnate structure according to claim1 wherein MTRCAS > 'M/TRSAC
wher ei n MWTRCAS & t he ivilifatd strnittiee dbsrdigit®Slaiy@ whedein t he

copol yet herester- containing layer _and -tie layer and towards the substrate
| ayer, ahlil WTRSAC is the WTR i MY Hecagp M¥EfRew away fromthe substrate
layer and t QnefetSMVIRAL B the VS TREMGhe GREQIYAIDSERS R copdlMRd By | ayer. 117

A lanminate structure according to claim10 whérein the ratio of .MTRCAS /
MVTRSAC i's a@nqlglaxgtlaygbmuq_lager and towards the substrate layer, and MVTRg,c is the MVTR

in the direction away from the substrate layer and towards the tie layer and

copolyetherester-containing layer.

15
11. A laminate structure according to claim 10 wherein the ratio of
MVTRcas / MVTRsac is at least about 1.5.
12. A laminate structure according to claim 1, further comprising:
20 (v) an adhesive or primer, and

(vi) a second substrate layer comprising at least 50 weight percent of a polyolefin,

13. A process for the production of a laminate structure according to claim 1,
comprising the steps of forming or providing a substrate layer, providing on a surface of
25 said substrate a moisture vapor control layer, providing on a surface of said moisture vapor
. control layer remote from said substrate a tie layer and a copolyetherester-containing iayer,
and further providing on the surface of the copolyetherester-containing layer remote from
the tic layer a peelable release layer.
14.  The process according to claim 13 further step of removing the release
30 layer, either on-line subsequent to cooling of the laminate, or at a later stage after

transportation of the laminate.
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12. A lamnate structure according to claim1l, further conprising: 20 (v)
an” adhesive or prinmer, and (vi) a second substrate |ayer g rtixa?'yﬁﬁoﬁt

| east 50 wei ght percent of a polyolefin. 13. A process for the pfoduction
of a lam nate structure according to claim11, conprising the steps of

form ng or lding a substrate |ayer, providing on a surface of 25 said
substrate a"gﬁ@ﬁﬁh{e vapor control |ayer, providing on a SGIUSHMZ6HP 544

nmoi sture vapor control layer renote fromsaid substrate a tie layer and a -
copol yet herester-containing layer, and further providing on the surface of
t he copol yet hereéger-gcﬂﬁ?cﬁgﬁﬂ‘ﬁé‘ﬁ"&}%w’-\”é%?”@ _ PIOEES iS38 exXiyuen epapipg| abl e
rel ease- | ay @focedswhel1@ tHETASQER ﬁp&%ﬂ&@qafee_ufé@élg%&,%ﬁ&f,m%ﬁ% p of
renoving the rel ease 30_|layer, either_ on-line subsequent "to cooling of the
| ami nat e, - orcoBipiung layeryand thepeelable sglease Jaypxase paextrudsd togethenes prawnnitipls. 36 5
February .20Q4e¥ir®1/ 23125 PCT/ USOQ 26509 15. A process according to claim
13 wherein the process is an extrusion coating process wherein the

noi sture §ar‘p'or control layer, the tie |ayer,the copol yetherester- - :
cont ai ni ng |l ayer jgand %g{eg, p?%ﬁ] | ayer are coextruded together .as
one nultiple | a&gr ffﬂklhﬁgui5%ﬁgll1 ;.. 16. nEi nsul ati on system conprising (a)

a first | ani®at eadirstiaminate sauntyye comnprising swbsitatalpyeriand e sutstmitiallwliddd ant i al |y

liquid inp aﬁg}gm ESELL nenbr ane | ayer wherei n MWTRCAS
> MVTRsSAC 18‘El erel ﬁ%ﬁﬁﬁg@o}lggﬁ%ﬁwgﬁ%ﬁ?ﬁﬁﬁ& ion away fromthe
substantial 'y lLiquid -i nperneabl eMRTRIwPMVERQL: per neabl e nenbrane 1 ayer
and towargs the substr | ayer . AC.is th Rin the direction
avay, frorlngt he substrate la ‘Sﬁﬁmﬁﬂs‘ﬁ%’Wﬂiﬁm@W%ﬂ&%ﬁmﬂ

i nper meabl e impérsdedtsle moinee viRE paraiehlle MRDIABS Gytoatditowdrd) the shin¥@fe IHfer,an

I nsul ati on na L.al, a ecand | am nate structure conprising a
substrate Ié{’ég{‘éﬂ%“‘é‘%g‘?mh\}gﬁ ctian pway-ipiR thesHbRitiedayes yad topredsdhe,
M/TRCAS > MelRtnaalylicii@inipetiddBOmbistutd \apdditRnéable hdnttnerldon away from

t he substantjally liqujd
‘ d») % layegat1 an insulation material; and

15 (c) a second laminate structure comprising a substrate layer and a moisture vapor
permeable membrane layer wherein
- MVTRcas > MVTRsac
wherein MVTRcas is the MVTR in the direction away from the substantially liquid
impermeable moisture vapor permeable membrane layer and towards the substrate layer,
20 and MVTRsac is the MVTR in the direction away from the substrate layer and towards the
- substantially liquid impermeable moisture vapor permeable membrane layer,
wherein the substantially liquid impermeable moisture vapor permeable membrane
. layer of the first laminate structure is in contact with one side of the insulation material
layer and the moisture vapor permeable membrane layer of the second laminate structure is

25  in contact with the other side of the insulation material layer.

17.  The insulation system of claim 16 wherein the substrate layer of the first
laminate structure and the second laminate structure are each a2 woven or non-woven
material comprised of at least 50 weight percent of a polyolefin. |

30

18.  The insulation system of claim 16 wherein the insulation layer material

comprises glass fiber, extruded or expanded polystyrene, mineral wool, cellulose fiber, or

mixtures thereof.
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i nper neabl e noi sture vapor perneabl e nmenbrane | ayer and towards the
substrate layer, 20 and MTRSAC is the WTR in the direckigp.aMa¥odd om the
substrate | ayer and towards the substantially liquid inperneabl e noisture
vapor perneabl e nmenbrane | ayer, wherein the substantially liquid _

i nper neabl guHPiSis4r € vapor perneabl e menbrane [ayer of t%lfiﬂlsroﬁrﬁss{wam nat e
structure is in contact with one side of the insulation nateria ayer and

t he nmoi sture vapor perneabl e nenbrane | ayer of the second | am nate S
structure is 25 in contact with the other side of the insulation materi al

| ayer. 17. The insulation systemof claim 16 wherein the substrate | ayer of
the first [|am nkte sTheistulatienapsierhlof ciaim @6 evhlerin the kebstintiall Kjued ar e each a

woven or nop-wove mat erial conprised of at .least 5 i ght percent of a
pol yol ef i n.‘%@a@[ellﬁglsﬁ‘ﬁestﬁpg‘f?%ﬁ‘ & fsmbgme dayer H*%%R?%E‘?’%P‘Pfeﬂl?é’“irﬁé%ﬂ ation
| ayer Imatt er iﬂmlthemaaqur' I dmfs;%&mﬁﬂnlé irlagib _ran&)lzt}rebldﬁ@le @éc;)ﬁdw?,? 1%5 %e%ﬁb&r&bﬂézeggz, .
m-ner a ol,. ¢ ose .fiber, or xt yres .t hereof . ebruary

01/ 23125%01‘/‘%@5 %’éﬁ’o‘@e‘@."%ﬁﬁlﬂeﬁsﬁ? eatea&?% {heBEmp black copol g thgreRern t he
subst anti al bigck edpaly@thet SRRIELRAPYIFehBYifidY BteyR POluRBLARS M Ep AR 3faEnd1aY €7

of the first lamnate structure and the the noisture vapor perneabl e
menbrane | ayer of the second | am nate each conprises—5 at |east 50 % by
wei ght of pol ymese sefRGhfthroh @Rt 61 St P FheRlOGld ORI YAIRR sHiShg! S
bl ock copol yet her anides, copolyether imde esters, polyurethanes, and
pol yvi nyl aitchde 2 moistureryapor epniohlayerposifionedibatweanl the subsBatefayerind theai d
second lﬁjﬁ%{sﬁu@%ﬂﬁﬁgéﬁgbl%%#ﬁgﬁﬁye@i sture vapor control_ |ayer

e substrate Ta

positioned between't yer and-the 10.. noisture vapor

per neabl e menbrane layer. .21. The insulation system of claim20 wherein -

the polyner int C I ri ol hyl.ene,. npl ypropyl ene, o'r

a copol yner 't he'ri(;lgf g@ﬁp@%%%“ﬁéggtﬁé ﬁgﬁé“ “%%@)‘%F‘e%‘pe‘?’%é?)%‘ﬁémgge %’E‘é"ﬁéy&ﬁ

repeati ng usorigised pol@8hylene, polypropylene, or a copolymer thereof comprising ethylene and/or
propylene as the main repeating units.

15
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