WD 2012/ 131328PCT/ GB2012/ 050610 - 1- FLEXI BLE LAM NATE FI LM The present
invention relates to a flexible lamnate filmsuitable for coating a

subst r at ewvendiz13et hods of manufacturing a flexibl e | arcmatBofrdsoeihavi ng a
base | ayer and a UV protective |ayer. uPVC based w ndows, doors,
conservatories etc have becone a cheapey and nore durable alternative to
wood based products. The uPVC profiles are typically white al though

pi gnents nay be added to prQyi I riati . More recently,
decorative effect PVC pr ofiﬁt@gﬁgg& %Ié@dhgy]gﬂéecond generation product
designed to, in the case of wood grain, imtate natural wood products

whi | st having the advant ageous physical and nechani cal characteristics of
PVC. Addihé presdnk invesiodn rtlates!to arflsxibebaminess fihm suigplecion toaing @spbstiatpandal so

b [ d d. : hoi.ce. Th neff ! fi
Cypical | e a0t g PR G T Ta iR C R SRR Es 2% RGeSl v o *'°

grade fipmdeavd heetPVC at the final stage of the profile manufacturing
process prior to being fabricated into wi ndows, doors and ot her construct
el ements.. Accordingly, such an exterior decorative filmis continuously
exposed Vi a L: ci £ 1.t Nl he
Formi at e ks ek P e e FR o e B RP A bt et 0
films cofiprh®ieado hoed bibed praauctt €hk P VA ppsiiled @d typiRUE Wideealthotgh which is

| am nated, an acrylic protective film The p-PVC base | ayer conpri ses

addi t i veBiZa\sal Ay Reraddpd farpyide 5olgup¥aiatignai ds and pl asti ci sers which
assist with the cal endering process and prevent thermal degradation during
manuf acture and can include additives which offer additional protection
during i Nosé tegerskyp desanraiveStieht R\dQiptdfileshaae emardel! ak nserontigendraisen skilled in

o oLy R Db S Brn TR LAl o bR Bub Ry e
addi ti vegeWal fiftadeb®d sigkichhghdiasaRich\Rataapastidsi@Pvichaddifidanpaogat  of the

sun's radiation when i'n use. Throughout the lifetinme of the product, these
WV absor bdpwsdexuresnsd seeiad eBews hgve aldeen grodrecddp skpand ORSHRITSREIEE t o0 t he

base | ayer. Cnge fu I . - PV l.4. S y.exposed to
WV radi aﬁ‘%sﬁ 8n%f3td%%{r/§ ggﬁre g%%’? %’R/Jé%]@ #%%?ag?ﬁ% %Aé%{%gﬁﬂrllfélr 9%0% tlse(/e1 ongevity of
t he decofatibee@éd@qiradediich @ahOURV Ot thetfhal dtags sfaheprofifcodlamifadtudigg i me i s
WO 2012/ 131328PCT/ GB2012/ 050610 -2- determined to a | arge extent by the

dur abi | i PYpCes PrREtREIRHREF ek InghYindaws dopesand pthes Coptitust elgmghiect i ve | ayer
in addition to the durability of the unprotected base film Pl asticizer

m gration can be defined as the novenent of a plasticizer within and froma
mat er i al Acéartlinghy;, swrhtam extesiob decomdtevetfdnmvib cadtinubuslyg exymised iothe atvirerentont act .
The rate anpd degree .of this mgrat.ion is dependent, on environnental

cond! 11 oe] AV GAGPES hCPBPEHBL YN e et o ned WReLie ABa0Y at i ve

| am nat egdd b WioRbvENEndeSpidab B CORIIH G ieRIble, BHaRHIS uASsed pPVCE BRePVC

| ayer can mgrate into the acrylic, ‘across the p-PVC acrylic interface.

Thi s hasonthevhaglf isdamiphted @daeiyhg prdiectivg fidd. Thep-6G/base laystcerhpisses ncr easi ng
the nmobility of the .absorber(s). .These m.grate . .into the. n-PVC until a
nacur - B RpR S PR R e B R S AR R TS o o
case, thexwheligg ?ﬁfcyési dfprdveh 0@kingdl @Bfraliatidd\uaiag edaefactunelsnd @aduadlng: t he
lifetime of the film This effect has been reduced, to a limted degree, by
changi ngaddidyasirdnenelferaddsiopal grateetian Girigtn sits exppsurpndushpddiysearesiliecul ar
wei ght, r f. e {: | : j i

o opor | BaSty oSt e in WA THERRY i€ pRRERYE R L SRR, clipie

absor ber g apmbeasfisbineeotypeally ayeains UV sbsaghpr Gratd, hiasorhe eases, nder pddiated i nt o

successive generatjons of exteriqr grade decorative filmnps. VWat is required
however w@%mrg&@élm e gride er %O_frh%‘e %ﬁégprﬁ@%ﬁmﬁtsﬁm BERIRD SR |y
whi | st Ce@ﬁhﬁfuggmﬁ%@m%ew%émwm, RARMAL LRk &8 BRGinkdd sRarfi,cul ar

enhanced resistance to degradation from UV radi ation. Accordingly, the
i nvent or sdpcioy itlepratetti@xafidrded wahehaterdater cOfdel fuil esténlesed,ithgperabased

dur abi | i un ext er pal at.hering conditions., The present. film conprises
or edor niivet§ MG beSi R Ed el d a3 Ry RecrEbeleon

pol yacr y|@keyityastRali&draMve kiR, Qfﬁfé@cbl‘a_ir%@ﬁﬂl@ |hRheatprydict BikEme ifhe base

| ayer of the present invention is devoid of any plasticiser conponents or

conprises a significantly reduced anount of a plasticiser over conventional
films. The pol yacryl ate/ PVC graft copol ymer, when used as the main
conponent of the base |ayer has been found to provide the necessary

physi cal and mechani cal characteristics -3- associated with a flexible
filmto enable the base | ayer to be cal endered under standard conditions
known to those skilled in the art wthout requiring the addition of a

o, o o " o M. o - v



-4-- Preferably, the base layer further conprises a light stabiliser
conpound. Preferably, the base |ayer conprises at |east one type of

hi nder ed woi2oe/13i5p8t stabilizer (HALS). Preferably, thepstraiB2bizasosiconpound
is of the NOR HALS type. Preferably, the base |ayer further conprises a
phenol i ¢ based anti oxi dant conpound. Pr_%f erably, the base |ayer further
conpri ses an am ne scavenger corrpound referably, the base layer is devoid

of m)no ri c.and/ or, po rrerlc Ias CIS ably, the. copolyner is
20: 0" otk B o 2 e R L R R S B R At AR BT R e T st
20% to 100 rf}{%e/areqag %@ﬂdﬁ@ﬁ&nﬂé@ﬁﬁbﬂm ¥f O UnpotB3RWHAYe Mk ght of the

copol yner; 1%to 4% 0.3%to 3% or nore preferably 0.5%to 2% by wei ght
of a NOR HALS | i ght stablllser conmpound; O%to 2% 0.1%to 1.0%or nore

Compound: Ko 13d5 5% 545 Yo 80 e dNERPER R PRESUMRASIENE, s g

of the aphRealaaAyeNGab aGABRLHNG, whitielt el el hyinti Bk ddnngt. ik gt apkdgeed i s
made up %/@Ot her materials identified herein_including specifically, the

copol ymepf itdnigvdonGhtersadent gn carirapmsnipreprddonsds éd‘lhél%FO tha{yre®t her

conpri se gsﬁctré%l Zl%) 10%to 50% or nore preferably 20%to 30% by wei ght of
PVC in afl ion to the copolyner. Optionally, in place of additional PVC
incorporated in the base | ayer, aIonabIe acrylic based conponents nay be

added to_further .increase yeat stance of the fi rably,
t he baseWIHy&<ORfYE %@T‘“@Bﬁg’ﬁ %ﬁgrcﬁﬁqmgt‘%tﬂ% P'@%tr‘c%e{ﬁr%?)‘ﬁﬁge ﬁ:{f’ﬁef erably,
the base a&ayc% nhi %fattehf?ﬂfo e fyrns: ea%r@s@ 1RGPV TPy IRGRR S OY ThihaS HERIEALof

Preferab Y, ase |ayer further conprises an ep oxg stabiliser conpound.
Pref er abteylpclbgﬁe Tayfcthe ﬁwhhemd hospciesisg dre reshibty dfdsed M atspibedst conpound.

Pref erab t he urt.her co S. an ester based

Ctabil | sobeseongatinat bRt ve Rl T iaGRI R BFT RS EREhORAEE ue iliree,

unpi gmengefinhaseorkansd, thawhdle aaihe itm AYidint iUV Sotter 8k 9EdurDIzehdr ef erably
4% to 7% by wei ght. The acrylic processing aid nay be incorpgorated in an
unpi gmentitsginisapdéhq ’félylerThlﬁeff%eh%rh@@hfedﬂ%ck & a bugjted Opgree, Py changipg &oWr ef er abl y
2% to 5% I ght P t

ncor por eLAEHCR peiB LT, e FRANCIRSEREOMMEHASSor hs, o o4
or nore pdseﬁqeflab;bejclezqfedmes &15d1fﬁ%1dwpmﬁargdsstoftfré1plaﬁ&ﬁm abdsléchatalpr i cant may

be incorporated in an gnent ed base | a er |nthe unt 0%to 1% 0%to
0.5% or He#aly) &rtas By %}35@%@{@ OBIPGI IRt THPRARITERALIY Dot ¥ePEicdhased

| i ght st i glayer is incorporated in

t he amuﬁ?é%);??%l\%%gaggﬁsoﬁg%%gw a?%@%%%ﬁg??ﬁrlﬁy 0%to 1% by wei ght. Were
t he base Iayer conprises a thermal co-stabiliser being epoxy based, the
stabilis rls oxi.di sed oct e. The in entors have pbserved
That. | noOrBoRARIHFOdOch e 'SR PYeQuriedh F i3t PaNTaY DF FaPREr LS Lorr gD dos
not si gnwrﬂ gaelam Yisind GhBAREd wegﬂhe{tnhgnéhaeictériaﬁcéa{ldah@@rt@arar Exnddne outer
acrylic layer. 'F is, the epoxy stabiliser is incorporated in an

unpi grrent@edtaba%@ deaweiratlen frapgd ¥xadratiasl y 3% by wei ght. According to specific
i npl enent ati ons an unpi gnented base | ayer consists of the above nentioned
conponents or consists essentially of such conponents where the sum of the
conponenhgsc@dinglys thk0fventdis ef@idd flexiblbecalyndbilablediinl euikyiting ertbancddase | ayer
conprises Vinnolit(r) grade K707E avail able from Vinnolit GrbH and Co KG
Ger many. 'lllﬁblééébdi“ﬂebﬁXtFWél PEMASTRY qondibiops-ildw pmsgrqtefﬁfrscoa@aeas PEdemEapeni x

f or nul at i I

weat her | Ao SSHav ot oty PESRLEe (S| OHo R AnaPR TRZIARTRENET suen

pi gment sa@qlic bsed poocgior dyed Ths brasaa/\raparg)rmm;sesept gremtonmadewidaf @ty, powder

di spersions.etc. Levels of addition apd the ct on qverall. formul ation
per cent a@@%“‘i)ﬁelr FORBYERF BrEOPRESESH HegFcandyire '“t?ﬁ a@BP‘E‘ﬂP& AR FSHEISE Y bpaci t y
requi rengiibentidt kgRal 1y, the base layer is printed with a decorative
design/pattern prior to lamnation with the acrylic based UV protective

| ayer wherein the decorative design/pattern is visible through the acrylic
based UV rot ectiv Pre rab th protective corrprrses at
Caast ondhe feicsi iy B ERbitdontin MR a YsBheh ShimpUSens B PL R of

di f f er entaytyREDeo fHRANRO PR ideaRE Rece ABOLicelPdth & hahicalaperbicfigisol ar

radi ati on of di fferent wavel engths incident at the protective |ayer.
Optionally, the acrylic based UV protective |ayer conprises a |ight
stabiliser conpound. Preferably, the UV protective |ayer conprises at |east
one type of HALS. -6- According to a second aspect of the present
invention there is provided a wi ndow and/or frane conprising a film as
descri bed herein. According to a third aspect of the present invention
there |s provr ded a door and/ or door frame corrprr Si ng a f| I m as descrr bed

o Y Y b1 oy



-7- A specific inplenentation of the present invention will now be

descri bed by way of exanple only and with reference to the acconpanyi ng
figures iwoOwhixi31328 figure | A shows weat heri ng st age3/GH20e/0301C
substrate coated with a prior art external grade lamnate filmhaving a
standard pl asticised fornul ation exposed to artificial weathering testing
according to | SO 4892-2; figure 1B shows weathering stages of a uPVC

substrate coat ed Wi t nat e ordin t he su ject invention
and expodsacitigd pH@ ad g“ﬁ‘@ola?ﬁﬁ? E‘ilaé’ﬁ %8 i ?EF&%\@E‘?W@W&@ Pediidaly of figure
| A accor g JagidrQ khaeh ﬁg&%sezskllled in the 4t Qﬂﬁ&t%eqifm?thé‘%&ﬁ@ﬁ by 8 plafiuGsesubstrat e
sanples after 6,000 hours exposure to artificial accel erat ed weat hering
testing ewoodinng to | SO 4892-2 coated with i) a prior art plasticised base
filmw thout an acrylic based UV protective layer and ii) a

pl asticiser-free base filmw thout an acrylic based UV protective |ayer

fol I ow n@ccordingl tHe'cﬁpr@s@Aﬁl'n&s&loﬂhﬁf &k %aﬁfc%@ﬁanﬁﬁ@ﬁulﬁﬁg OV @bsofByC
substrate coate rior art base |ayer plasticised with diisodecyl

pht hal at englammndah@a brz a@ edexhithiherdmanesdrdprabelity asder amﬁfpalace%@m\ﬁé | ayer

pri or to, el erat figure
3Bis a tﬁr%%ltm Onglrlé)g% sect |o(?1rggtf“Ij (ﬂg) %rtcggipoé’%g h—%;ﬂta?%{ Vi gure 3A

exposed Elﬁhbhhg ae wﬁ@)lkae ofmsaame{belrnamgdnmsfgmtlow Bohi@atratighspol ﬁl@s(ﬁmz]:f)o%

hum dity; gure 3C | m cr ot one cross-section of the gﬁat ed uPVC
subst r at EWCHBSES t@@? 8 0§Vheé>;?§1”o]§é%r fqun apronaRitsios s capyeaiianalbar]asticyr

testing ato 7 % 0°C t

cr oss. Sedt lan B AR BOETa e dmpcratures of Mol LiRadn B BbARER0C Lo,

pl asti ci e mid dvcardpgl ytiebase iﬁ)llrraeﬁtihcpmeentamd:ntlemwﬂhtea@hlmmlhwats Tacinytsi ¢

based W rot tJve I r i.or to acce ted ratlon esti.ng ,at 70C,
100% hunt V‘F? Fetime; fu‘ﬁ% b’l]i’ﬁ@tlﬂ%ar?ysp(ﬁe%al:ﬁ&a bEIF LU (OGRS g'iﬂhe coat ed
uPVC subsic@li&dasd fi wc%nﬂoﬁsﬁfgmggfé@rctxhw@ Waeks moth eelrtaiierk wi gration

testing at 70C, 100% h ure 4Cis a mcrotone

Cross- seotlglohomlbettvh@ epesed PVC substrate of figure 4A exposed to six weeks
of accelerated mgration testing at 70C, 100% hum dity; figure 5A is
a mcrotome cross-section of a uPVC coated substrate coated with a

| am nat ed cpdrafieit6 b IRE-akpeRe o DRS @rdsaenvearion &ﬁrmrpydm@edbasﬂedlbwmﬁ@uect ive

| ayer according to the subject _invention prior to accelerate ration
testing &tmfgcoatimpasHhsnig the film Comprlsmggflﬂ??’ée A3 e QOmPIHAiRG HEB OPO ymer

Cr oss- Ses}ag&w&%&gﬂuﬁwed&nup}{% B%tageamg@téa{&g(}/%ﬁ rggsmﬁgg three

weeks of mgratlonte I'ng a ty; - 8-
figure 5@bdosbed lamiaated cwrebugslaygaecti on of the coated uPVC substrate of
figure 5A exposed to six weeks of accelerated mgration testing at 70C,
100% hum dity. To denobnstrate the suitability and advantages of the filns

of the pp %rgﬁl i ﬂmé?“ﬁq c%%ﬁrlgébeﬁrédd?ﬂ)ﬁ%tﬁﬁtlhe 8ad 1Rs hami wab (R /PRIdhas wer e

tested an ared agal nst conventional plasticised prior art filnms. A 120
m cron t piatéctivasayet. aljler tefrof pradorasopuetty’ ollsecgwabhe the $p¢mﬁ&gtl<m wlragsdd ahavi ng t he
followi ng formul.ation. Table

i nvent i oRCBAW NELRPIY Fuléﬁ?)b“fkelﬁssl-f”gﬁ% ?ﬂség{%’eﬁv %}'\}éﬁ g‘h h%%cﬁ{%l& pﬁ)ﬁf;ent

Pol yacryigte PreRVbIERE bAE 145Rr cRApNIEE tMLIRREY dreater than a thickness of the
acrylic protective layer. Optionally, the thickness of the base layer at the substrate maybe

approximately twice the thickness of the acrylic protective layer.

Preferably the base layer further comprises additional PVC to modify and optimise the
physical properties of the final film for end use. A single molecular weight PVC or
combinations of molecular weight PVC in numerous variations can be used to achieve this

aim,



61. 05 Tinuvin XT 833 NOR HALS |ight stabiliser C ba/ BASF 0.87 ASMLO4 Theic
- Am ne scavenger Baerlocher 0.44 Solvin 250SB PVC resin K50 Sol vay 24.42
Reagens R&026r2/Gad28i um / Zi nc stabiliser Reagens 4.8 Aremrox/GER0124506ier ed
phenol i ¢ anti oxi dant Reagens 0.26 Sol vin 257RF PVC resin K57 Solvay 1.74

-4-
Preferably, the base layer further comprises a light stabiliser compound. Preferably, the
base layer comprises at least one type of hindered amine light stabilizer (HALS).
Preferably, the stabiliser compound is of the NOR HALS type. Preferably, the base layer
further comprises a phenolic based antioxidant compound. Preferably, the base layer
further comprises an amine scavenger compound. Preferably, the base layer is devoid of
monomeric and/or polymeric plasticisers. Preferably the copolymer is 50:50

Polyacrylate:PVC.

Preferably, an unpigmented base layer comprises: 20% to 100%, 40% to 90% or more
preferably 50% to 80% by weight of the copolymer; 0.1% to 4%, 0.3% to 3% or more
preferably 0.5% to 2% by weight of a NOR HALS light stabiliser compound; 0% to 2%,
0.1% to 1.0% or more preferably 0.2% to 0.6% by weight of the phenolic based
antioxidant compound; 0% to 2%, 0.2% to 1.5% or more preferably 0.3% to 1.0% by
weight of the amine scavenger compound; wherein any remaining weight percent is made

up by other materials identified herein including specifically, the copolymer and PVC.

Optionally, an unpigmented base layer may further comprise 0% to 70%, 10% to 50% or
more preferably 20% to 30% by weight of PVC in addition to the copolymer. Optionally,
in place of additional PVC incorporated in the base layer, alloyable acrylic based

components may be added to further increase weathering resistance of the film.

Preferably, the base layer further comprises a thermal stabiliser compound. Preferably, the
base layer further comprises an acrylic processing aid compound. Preferably, the base layer
further comprises an epoxy stabiliser compound. Preferably, base layer further comprises
an ester based lubricant compound. Preferably, the base layer further comprises an ester

based light stabiliser compound.

The thermal stabiliser may be incorporated in an unpigmented base layer in the amount 2%
to 10%, 3% to 8% or more preferably 4% to 7% by weight. The acrylic processing aid may
be incorporated in an unpigmented base layer in the amount 1% to 10%, 2% to 7% or more
preferably 2% to 5% by weight. Preferably, the epoxy stabiliser compound is incorporated

in an unpigmented base layer in the amount 1% to 8%, 1% to 5% or more preferably 2% to



Paral oid K125 Acrylic Process aid Rohm and Haas 3.31 Lankrofl ex ED6 Epoxy
stabiliser Lankro 2.62 2078 Lubricant Conplex Ester E Chem 0.052 Mark LE98
Organo phwephiziaster Lankro 0.44 WO 2012/ 131328PCT/ GBROGB20B8064410- 9- The
filmadditionally included pignments added in the formof nmasterbatch to
give a light oak appearance. The filmwas printed with a |ight oak design
and lam nated with a commercially available, 53 mcron thick, acrylic, W

protective |ayer, r exanpl e, SDOO1, avail abl e from Kaneka Corporation,
Sapan. 13 it by SPeeite gPaplbrae B BE OB ™ Mo Ry TLERR D 8b o 2,
are suchjffabmbhe EMPeRI 4% th 0!I 6ARREPRABES®RA0 0% @ﬂm@hkonal

| ami nation |ines at the custonmer w thout any need for changes to process

set up. Tedfitreblp: theohytei apd bghsstsbilisescontpopnd oy arewnpigimentest basedayer Bm nat e
filns Ph}ﬁsclor%%lratel:c)\r i(r)lr%ﬁer g%oﬂtlo% toAfOt%,Fd‘% ® g‘)’%eo? %ﬂ)tre E%elfgébly 0% to 1% by weight.

Where the base layer comprises a thermal co-stabiliser being epoxy based, the stabiliser
comprises epoxidised octyl stearate. The inventors have observed that incorporating such a
small concentration of thermal stabiliser does not significantly increase migration of the
UV absorber from the outer acrylic layer. That is, the epoxy stabiliser is incorporated in an
unpigmented base layer at approximately 3% by weight. According to specific
implementations an unpigmented base layer consists of the above mentioned components

or consists essentially of such components where the sum of the components equals 100%.

Preferably, the graft copolymer of the base layer comprises Vinnolit® grade K707E
available from Vinnolit GmbH and Co KG, Germany.

In addition the film will comprise pigments added to the premix formulation to achieve a
desired colouration and impart additional weathering characteristics well known to those
skilled in the art. Such pigments can be incorporated as raw pigments, pigment
masterbatch, powder dispersions etc. Levels of addition and the effect on overall
formulation percentages will depend on the form of addition, colourmetric and opacity

requirements.

Optionally, the base layer is printed with a decorative design/pattern prior to lamination
with the acrylic based UV protective layer wherein the decorative design/pattern is visible

through the acrylic based UV protective layer.

Preferably, the UV protective layer comprises at least one type of UV absorber compound,
and optionally a plurality of different types of compound, each compound capable of
absorbing solar radiation of different wavelengths incident at the protective layer.
Optionally, the acrylic based UV protective layer comprises a light stabiliser compound.

Preferably, the UV protective layer comprises at least one type of HALS.



Stress at 50% El ongation (NNm®) 17.1 (+/- 0.3) 17.2 (+/- 0.5) Tensile
Strength (NNm®) 19.9 (+/- 0.7) 19.1 (+/- 0.3) Elongation at break (% 192
(+/ - 20) ROR01(2H313284) Exanple 1 Referring to figures | &cameB20R/05060 coat ed
uPVC profiles were prepared. Firstly, a pignmented base filmof the present
invention according to table 1 (figure_gdB) and a simlarly pignented,

pl asticised base filmof the prior art (figure 1A) were printed with a

| i ght oak design. The respective base |layers were then lamnated with a
comercially available acrylic, UV protective |layer and coated onto uPVC

profil esAchsarlges atednieaiddest g pictst im@nase Okl B 9rdvldd v idde wRdMRS then
undertaken using an Atlas G 5000 Weat her-Onreter. the UV absorber in the

out er pr Sewecpyarisiagafilngs desrsibadle®din t he UV radi ation, the underlying PVC
base will eventually becone exposed to the radiation and will scorch

mani festing as 'burn spots'. The first appearance of burn spots was

r ecor ded Aacatdpipoy b desl @pecarf kthe megeinvadionahdrots mbvitled h do@ itl/or kdeor

rotectiye outer |ayer. , :
P }(rame comprising a film as described herein.

According to a fourth aspect of the present invention there is provided a conservatory

structural element comprising a film as described herein.

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

element comprising a film as described herein.

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

accessory comprising a film as described therein.

According to a seventh aspect of the present invention there is provided a method of
manufacturing a flexible laminate film for coating a substrate comprising: forming a base
layer comprising a graft co-polymer of a polyacrylate and PVC and laminating the base
layer with an acrylic based UV protective layer comprising a UV absorber to form a

flexible laminate film.

Preferably, the base layer is a predominant component of the film relative to the acrylic

based protective layer.

Reference within this specification to a 'structural element’ includes PVC profiles used in
the construction of a building or conservatory and the like and is not limited to an element
that provides a structural effect by reinforcement or support for other components of the
building or architectural structure, for example, roofline products, cladding, fascias and the

like.



-10- Figure | A shows the accelerated weathering results 100 for the prior
art filmat intervals 102 (1032 hours); 103 (5196 hours); 104 (8563 hours);
105 (1268sohoiws)32and 106 (14317 hours). Referring to saoplGB2prafsodie 106,
burn spots 112 are clearly visible at nunerous |ocations over the surface.
Figure 1B illustrates the weathering results 101 for the same uPVC
substrate coated with the present lamnate filmat intervals 107d(1038

hour s 254 , 8645 .hour.s); ..110 (12035. h rs a 111
(1706)4 h%‘u s‘% %Cﬂls“plei‘“leﬁ%i ?%9183\ %bers%‘?t*?venﬁi‘%lwé%[}%‘é{ﬁas%F%’”BS &%Vé’? ely devoid
of burn spekse ofily\ths Wilhaeftegicaetathe @Bcomiakiing FigukRen Rardhor mance of each film
was neasured quantl tatively and qualitati Ve(}é@ Vi sual assessnment was

per for ned wit higHe 1&dywsygpticrpg seglsg atvd Vi bmageAQﬁzecbwﬁhlamga% ]{Aos
h : I t ndar or
i L e A T B B R i L

t 0 6000hmsatexiostasta)g, actdrdingab 08D 48badge of the filmafter exposure nust not

be greater tha rade 3 of the ey | e_according to | SO 105- A02. Wil st
botﬁ prior artp%‘ﬁ' gﬁéoﬁﬁé‘@éﬁlﬁ“g ?tﬁ%f?s@?ééﬂ? M Snbetal ppalechvith midmiarict eria, it

i's inmpor tigptcdodithe @om@rs@bﬂ&m%aoﬁ aﬁ&%&%&% te%e %{%eeﬁgﬁ&g'l'a%cﬁ%]a%‘dr change

over its guaranteed ife'tine whilst al'so naintaining Its
integri tyveatlimltmeﬂmgl@@@Llre()b%emoadmg)tml&ﬁmwmakcorded in tabl e 4 as remarks

t h ti t f escribin ha in colour and
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pitting ltae?se rlgyg glggt?c?seed%?l?hodusodecyl phthalate (DIDP) and laminated with an acrylic

based UV protective layer prior to accelerated migration testing at 70°C, 100% humidity;

figure 3B is a microtome cross-section of the coated uPVC substrate of figure 3A
exposed to three weeks of accelerated migration testing at 70°C, 100% humidity;

figure 3C is a microtome cross-section of the coated uPVC substrate of figure 3A
exposed to six weeks of accelerated migration testing at 70°C, 100% humidity;

figure 4A is a microtome cross-section of a uPVC substrate coated with a prior art
base layer plasticised with a polymeric plasticiser and laminated with an acrylic based UV
protective layer prior to accelerated migration testing at 70°C, 100% humidity;

figure 4B is a microtome cross-section of the coated uPVC substrate of figure 4A
exposed to three weeks of accelerated migration testing at 70°C, 100% humidity;

figure 4C is a microtome cross-section of the coated PVC substrate of figure 4A
exposed to six weeks of accelerated migration testing at 70°C, 100% humidity;

figure SA is a microtome cross-section of a uPVC coated substrate coated with a
laminated plasticiser-free base layer and an acrylic based UV protective layer according to
the subject invention prior to accelerated migration testing at 70°C, 100% humidity;

figure 5B is a microtome cross-section of the coated uPVC substrate of figure SA

exposed to three weeks of accelerated migration testing at 70°C, 100% humidity; and
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physical and mechanical properties were tested and compared against conventional

plasticised prior art films. A 120 micron thick base layer for an exterior grade film was

prepared having the following formulation:

Table 1: Base layer formulation of the present invention

Raw Material Supplier Percentage by
weight

Vinnolit K707E Vinnolit 61.05

Polyacrylate / PVC grafted co- polymer

Tinuvin XT 833 Ciba/ 0.87

NOR HALS light stabiliser BASF

ASM104 Baerlocher 0.44

Theic - Amine scavenger

Solvin 250SB Solvay 24.42

PVC resin K50

Reagens RA1774 Reagens 4.8

Calcium /Zinc stabiliser

Arenox A10 Reagens 0.26

Hindered phenolic antioxidant

Solvin 257RF Solvay 1.74

PVC resin K57

Paraloid K125 Rohm and 3.31

Acrylic Process aid Haas

Lankroflex ED6 Lankro 2.62

Epoxy stabiliser

2078 Lubricant E Chem 0.052

Complex Ester

Mark LE9S Lankro 0.44

Organo phosphite ester
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any need for changes to process set up.

Table 2: Physical properties of prior art and present laminate films

Physical Property Prior Art Film Present Film
Stress at 50% Elongation 17.1 (+/- 0.3) 17.2 (+/- 0.5)
(N/mm?)

Tensile Strength (N/mm?) 19.9 (+/- 0.7) 19.1 (+/- 0.3)
Elongation at break (%) 192 (+/- 20) 208 (+/- 14)
Example 1

Referring to figures 1A and 1B, two coated uPVC profiles were prepared. Firstly, a
pigmented base film of the present invention according to table 1 (figure 1B) and a
similarly pigmented, plasticised base film of the prior art (figure 1A) were printed witha
light oak design. The respective base layers were then laminated with a commercially
available acrylic, UV protective layer and coated onto uPVC profiles. Accelerated
weathering testing according to ISO 4892-2 was then undertaken using an Atlas Ci5000
Weather-Ometer.

As the UV absorber in the outer protective layer is consumed by the UV radiation, the
underlying PV C base will eventually become exposed to the radiation and will scorch
manifesting as ‘burn spots’. The first appearance of burn spots was recorded and provides

an early stage indication of failure of the protective outer layer.
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to mer O?o%(a)t]?gls over the surface. Figure 1B illustrates the weathering results 101 for the same
uPVC substrate coated with the present laminate film at intervals 107 (1038 hours); 108
(5254 hours); 109 (8645 hours); 110 (12035 hours) and 111 (17064 hours). As illustrated,

profile 111 appears to be completely devoid of burn spots or visible degradation markings.

The performance of each film was measured quantitatively and qualitatively. Visual
assessment was performed with the Grey Scale according to ISO 105-A02 and ISO105-
A03, techniques familiar to those skilled in the art. Industry standards for example, RAL-
GZ 716/7, state that, after an exposure of 12GJ/m2 (equivalent to 6000hrs exposure), the
colour change of the film after exposure must not be greater than grade 3 of the grey scale
according to ISO 105-A02. Whilst both prior art and the present films clearly meet this
minimum criteria, it is important that a more durable film does not exceed this colour

change over its guaranteed life time whilst also maintaining its physical integrity.

Further visual observations were recorded in table 4 as remarks at each time interval for

both films describing changes in colour and overall physical integrity.

Table 4: Prior Art Film Under ISO4892-2 Testing

Time | Ao2 | A03 Remarks
(Hrs)
1032 | 4/5 | 4/5+ | Slight loss of fine tone & dirty yellow cast, sample lighter, slightly glossy
with an orange cast. Acrylic ok to E/M. Ok to microscope

1732 | 4 4+ Slight loss of print & tone & a loss of dirty cast, sample faded, clean &
orange. Acrylic ok to E/M. ok to microscope

2720 | 4 4+ Slight loss of print & a loss of tone & dirty cast, sample faded, clean
looking, glossy & orange. Acrylic ok to E/M. slight pitting to microscope
3580 | 4- 4+ Loss of print, tone & dirty cast, sample very glossy, faded, clean looking &
orange. Acrylic ok to E/M. very light pitting to microscope

4280 | 4- 4+ Loss of print, tone & dirty cast, sample faded, clean looking, very glossy &
orange. Acrylic ok to E/M. light pitting to microscope

5196 | 4- 4+ Loss of print, tone & dirty cast, sample very glossy(glass like), faded, clean
looking & orange. Acrylic has a very slight hazy look to E/M. pitting to
microscope

6058 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, very glossy, clean
looking & orange. Acrylic is slightly hazy with a slight orange peel effect to
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8563 | 4- 4+ | Loss of print, tone, depth & dirty cast, sample faded, clean looking, very
glossy(glass like) & orange. Acrylic has a slight hazy look & has a slight
orange peel effect to E/M. Pitting to microscope

9389 | 4- 4+ | Loss of print, depth, tone & dirty cast, sample clean looking, very
glossy(glass like), faded & orange. Acrylic is hazy with a slight orange peel
effect to E/M. Pitting to microscope

10253 | 4- 4+ Loss of print, depth, tone & dirty cast, sample faded, clean looking, very
glossy(glass like) & orange. Acrylic is hazy with an orange peel effect to
E/M. Pitting & a very slight burn mark to microscope

1090 | 4- 4+ | Loss of print, depth, tone & dirty cast, sample clean looking, faded, very
glossy(glass like) & orange. Acrylic is hazy with an orange peel effect to
E/M. Pitting & light blisters to microsope

11834 | 4- 4+ | Loss of print, tone, depth & dirty cast, sample faded, clean looking, very
glossy & orange. Acrylic is hazy with an orange peel effect. Light burn
marks to E/M. Pitting, blisters & burn marks to microscope

12686 | 4- 4+ Loss of print, tone, depth & dirty cast, sample very clean looking, very
glossy, faded & orange. Acrylic is hazy, has an orange peel effect. Burn
spots to E/M. Pitting, blisters & burn marks to microscope

13506 | 4- 4+ | Loss of print, tone, depth & dirty cast, sample very clean looking, faded,
glossy & orange. Acrylic has a hazy look, an orange peel effect. Burn spots
to E/M. Pitting, blisters & burn marks to microscope

14317 | 4- 4+ | DISCONTINUED, MULTIPLE BURN MARKS

Table 5: Present Film Under ISO4892-2 Testing

Time | Ao2 | A03 Remarks
(Hrs)
1038 | 4/5- | 4/5 | Loss of dirty cast & a loss of tone, sample slightly lighter, cleaner with an
orange cast. Acrylic ok to E/M. ok to microscope

1851 | 4+ | 4/5- | Loss of tone & dirty cast, sample lighter, cleaner with a yellow cast. Acrylic
ok to E/M. very slight pitting to microscope

2702 | 4+ | 4/5- | Loss of tone & dirty cast, sample cleaner, lighter with a yellow cast. Acrylic
ok to E/M. Slight pitting to microscope

3549 | 4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, clean
looking with a yellow cast. Acrylic ok to E/M. Light pitting to microscope
4354 | 4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample clean looking,
lighter with a yellow cast. Acrylic has a very slight hazy look to E/M.
Pitting to microscope

5254 | 4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, clean
looking with a yellow cast. Acrylic ok to E/M. Pitting to microscope

6145 | 4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, very
slightly more glossy, clean looking & yellow. Acrylic ok to E/M. Pitting to
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8625 | 4+ | 4/5- | Loss of print, tone & dirty cast, sample lighter, clean looking & yellow.
Acrylic ok to E/M. Pitting to microscope

9518 |4 4+ Loss of print, tone & dirty cast, sample clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope

10385 | 4 4+ Loss of print, tone & dirty cast, sample faded, clean looking & yellow.
Acrylic ok to E/M. Pitting to microscope.

11216 | 4 4+ Loss of print, tone & dirty cast, sample clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope

12035 | 4 4+ Loss of print, tone & dirty cast, sample faded, clean looking & yellow.
Acrylic ok to E/M. Pitting to microscope

12873 | 4 4+ Loss of print, tone & dirty cast, sample clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope

13723 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking &
yellow. Acrylic is slightly hazy to E/M. Pitting to microscope

14528 | 4- 4+ Loss of print, tone, depth & dirty cast, sample clean looking, faded, slightly
matt & yellow. Acrylic has a slight hazy look to E/M. Pitting to microscope
15363 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking, slightly
matt & yellow. Acrylic is slightly hazy to E/M. Pitting to microscope
16095 | 3/4+ | 4+ Loss of print, tone, depth & dirty cast, sample faded, very clean looking,
matt & yellow. Acrylic is hazy to E/M. Pitting to microscope

17064 | 3/4- | 4+ Loss of print, tone, depth and dirty cast. Sample faded, very clean looking,
matt and yellow. Acrylic is hazy to E/M. pitting to microscope.

In tables 4 and 5, the first burn spot of the prior art film occurred at 11,834 hours.
Complete failure through multiple burn marks 112 were observed at 14,317 hours. From
table 5 and figure 1B, at 17084 hours it can be seen that no burn spots or any significant

signs of degradation are present on the film of the subject invention.

Table 6 summarises the time intervals at which the first burn spots were observed and

complete failure of the respective films.

Table 6: ISO 4892-2 results summary

Formulation First burn spot (Hrs) Discontinued due to acrylic
failure (Hrs)
Standard 11834 14317
Invention OK AT 17064 OK at 17034




Loss of print, tone & dirty cast, sanple clean |ooking, faded & yellow.
Acrylic ok to EEM Pitting to mcroscope 12035 4 4+ Loss of print, tone &
dirty caswpeemphi®asf aded, clean | ooking & yell ow. Acryl PCTaB202/E0ND
Pitting to mcroscope 12873 4 4+ Loss of print, tone & dirty cast, sanple
cl ean | ooking, faded & yellow Acrylic g}( to EEM Pitting to m croscope
13723 4- 4+ Loss of print, tone, depth dirty cast, sanple faded, clean
Iooking

|1 | | iahtl. E/ M P
15985 Tad Sorsdlogbefienine fehudsbob s laion et Hie weaisiie "o daerb okt g,
f aded, SE{n%Ehé byg0mB thbuk of ?ésh@%ﬁs a?%fo\k rh@tel@%%iu@al%hi meea?@@ﬂ’odt&&)'f ekpbsteM

Pitting to croscope 15 Loss of print, tone, depth & dirty cast,
sanpl e f Hdied thalkesmativoaisengg tigiei r@hlpdslfommltlal&alyeb bbthe OAtﬂrWﬂybc pesedlU\ght | y
hazy to El/olt\élctelczi) gyer e %%serplt (f'rlr%Sp?g\P gesla%%pprommate ﬂg% improvement of longevity

over the plasticised films of the prior art. According to the ISO 4892-2 test results, the

present film integrity is maintained for at least an additional 6.5 years over that of the prior

art according to the ISO 4892-2 test performance.
Example 2

To assess the durability of the present, pigmented, unprinted, base film withouta UV
protective layer, accelerated weathering testing according to ISO4892-2 was undertaken
and compared with a conventional, plasticized, similarly pigmented base film of the prior
art. The results are shown in figure 2 and the general appearance of the two base layers

recorded in table 3

Assessment of the base layer films was made at regular intervals purely by observing the
point at which visible degradation commenced. As shown in table 3, burn spots were
observed for the prior art base layer around 4,450 hours with further degradation occurring
subsequently. In contrast, the present base film of table 1 exhibited no visible signs of

degradation up to 6,000 hours exposure.

Table 3: General Appearance of Test Films

Test Duration (Hrs) Prior Art Plasticised Present Plasticiser-Free

Formulation Film
1018 OK OK
1904 OK OK
2824 OK OK
3622 OK OK
4450 Burn spots visible to naked OK

eye
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similarly pigmented printed with the same light oak design and laminated with the same

commercially available acrylic but plasticized with DIDP and a polymeric plasticizer were
also coated onto respective uPVC profiles. The migration results for the film of the subject
invention are shown in figures 5A to 5C. The results for the DIDP plasticized film are
shown in figures 3A to 3C and the results for the polymeric plasticized film are shown in

figures 4A to 4C.

Microtome cross sections of each sample were examined by UV microscopy in order to
assess the relative degree of plasticizer/UV absorber migration. Figures 3A, 4A and 5A
illustrate the three films prior to temperature and humidity testing; figures 3B, 4B and 5B
illustrate the films after three weeks of temperature and humidity testing and figures 3C,

4C and 5C illustrate the films after six weeks of testing.

Figures 3A to 3C illustrate the uPVC profile (substrate) 300 coated with a prior art pPVC
DIDP plasticised base film 301 and an acrylic containing UV absorber film 302. Figures
4A to 4C show the prior art film containing polymeric plasticiser 400 and figures 5A to 5C
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show the present plasticiser-free base layer 500. Where migration has occurred, areas of
acrylic layer 302 would appear lighter indicating a depletion of the UV absorber when
illuminated by a UV source. As can be seen from figures 3B, 3C, 4B and 4C, the DIDP and
polymeric plasticised samples of the prior art exhibit lighter acrylic layers 302, particularly
at the PVC/Acrylic interface, after three and six weeks of temperature and humidity
testing. This contirms migration of the plasticiser from the base film 301, 400 into the
acrylic layer 302 which in turn increases the mobility of the UV absorbers in the acrylic

layer 302.

As shown in figures 5A to 5C, there is no or little loss in tone of the acrylic layer 302
confirming no or very little UV absorber mobility and migration across the PVC/acrylic

interface.
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then coated onto a uPVC profile. Conventional prior art films, simlarly
pi gment ed- pri nf\diExilile nipge Sidmdon Goghng @ awbstietsi Ga fidmdomanisingt ed with the

i hninese Sémeor st g dndol ]
ol ymori ¢ pl aot PR ERRAACR U ool 87 bELER DR Be. e

m gration resuht sryier bdsbe UM pioteafivd gersislipeisingialVe Rbs@beraing 1ghomRdi n
figures 5A to 5C. The results for the DIDP plasticized filmare shown in
figures FAhtle seYa t he results for the polymeric plasticized filmare
shown in figures 4A to 4C. Mcrotone cross sections of each sanple were
exam ned by UV mcroscopy in order to assess the relative degree of

pl asti ci 2er/ UVThbhBlon beclamegriatlaom.] Whagein else 38 146 AuntleSddmprisasaddadianat he

t hree fik}{/rg%prior to tenperature and humdity testing; figures 3B, 4B and
5B illus e the filnms after three weeks of tenperature and humdity
testing and figures 3C, 4C and 5C illustrate the filns after six weeks of
testing. Figures 3Ato 3Cillustrate the uPVC profile (substrate) 300
coated Wit h a phd BIm ay ¢laipRddn Bladps plong wheiedethe bascelaf¢r fortBO Lommpdsara acryl i c
cont ai ni @g,lwt%%é%rsblecr inI m, 302. Figures 4A to 4C show the prior art film
cont ai ni ng p% y g ﬁfnaPsflP%’i ser 400 and figures 5A to 5C -15- show the
present plasticiser-free base |ayer 500. Where mgration has occurred,
areas of acrylic layer 302 woul d appear, lighter indicating a depletion of
the UV absor bethehidhas ¢lpigiadiackimgywhereiyt ¢ lyepRirgacameprisesh f r om
figures ad,; DP and pol yneric plasticised sanpl es of
the pri o?‘%ﬁf?f‘g&ﬁ%l@ﬁ?‘?&iI?agﬁt"lé‘gs%%dy| ic layers 302, particularly at the

PVC/ Acrylic interface, after three and six weeks of tenperature and

hum dity_testing. .This confirng mgration of the plasticiser fromthe base
film 3012 400 Tk Gy ﬁsed@e}emgﬁwraﬂewh%m therhase layer uather GompTsiNges ankae

mobi | it ys@feddeecddpaaorbers in the acrylic layer 302. As shown in figures
5A to SC, there is no or little loss in tone of the acrylic |ayer 302
confirmng no or very little UV absorber nobility and m gration across the

PVC/ acrylic interface. . -16- ainms:, 1.. f.lexible lam.nate film.for
coating a subgf 1?%‘5@1, aﬁﬂ@qelgl%c Hﬁgfwlﬁqrﬂﬁﬁleabaﬁ%bé‘eﬁ 1598)‘“88 PeMAYC a graft
copol ymesndadr ppljpedriasisdicabs, and PVC, and an acrylic based WV protective

| ayer conprising a UV absorber and | am nated

7. The film as claimed in any preceding claim wherein the graft co-polymer is 50:50

polyacrylate:PVC.

8. The film as claimed in claim 5 wherein the base layer, unpigmented, comprises:
. 50% to 80% by weight of the copolymer;
o 0.5% to 2% by weight of the UV light stabiliser compound;
J 0.2% to 0.6% by weight of the phenolic based antioxidant compound;

o 0.3% to 1.0% by weight of the amine scavenger compound.



with the base layer. 2. The filmas clainmed in claim1l wherein the base

| ayer further conprises additional PVC. 3. The filmas clained in clains 1
or 2 wherwpnotdsizase | ayer further conprises a UV | i ghtrcstcaiznizmsedio
compound. 4. The filmas clainmed in claim3 wherein the base |ayer further
conprises a phenolic based antioxidant499npound. 5. The filmas clained in
claim4 wherein the base |ayer further conprising an am ne scavenger

conpound, 6. The_filmas cl.aijped_in claimb5 wherejin the base er is
devoi d of- nnnoirrké?ﬁ]@l %‘H?IH}B%%F(}EH%&‘&%‘F‘%}W k%??‘\’s,\gﬁ'gr %urﬂ?.er CPREPTIPY #H%éo cl ai med
In any DB@%%C}'\MQ il oRPRCMASIIRI i H &heBoBb i nfeP- POl ymer is 50: 50

pol yacrylate’PVC: 8. The filmas clained in claim5 wherein the base |ayer,
unpi gnented, conprises: 50%to 80% by wei ght of the copolyner; 0.5%to 2%
by wei ght ,of t |l ight stabiliser.conpound; 0.2%t0.0. 69 wei ght of
Che phenti e bhledii Tz ent BREuiFaTRY S0l e bhRylvadidl "of °t he

am ne SC@M@@%ga@mgm&bﬂise\/\&ﬁp&g{dl3l328PCT/ &B2012/ 050610 -17- 9. The
filmas clainmed in claim8 wherein the base |layer further conprises 20%to
30% by weight of PVCin addition to the copolyner. 10. The film as cl ai ned
in any precedi | aj r.ej Il a thermal
stabili syra‘ conggeuﬁ%r?b%%ﬁ}égﬁ Pﬁcgﬁﬁgf%@m e‘{eﬁ{%‘%&ﬁﬁgﬁéﬁym aim
wher ei n thepts en hayie pfodedsheraid osmppousds an acrylic processing aid
conpound. 12. The filmas clainmed in any preceding clai mwherein the base
| ayer further conprises an epoxy stabiliser conpound. 13. The film as
claimed iy any i NG J i; : f onprises an
ester bagﬁel'd lugﬁ%ﬁ% @glnn%gghgh%%%é\dl%&eﬁ% %1%?@%2?%%%%%% pr ecedi ng
cl ai m whegsmepnset he epayetdbalyser cédropdinér conpri ses an ester based |ight
stabiliser conpound. 15. The filmas clainmed in any preceding claim
wherein the acrylic based UV protective |layer further conprises a plurality
of diffengnt UphahsohPahink@MRatNPcedidBelaild@hbictithadasd 1@*%&@ any

precedi ng claimwherein the acrylic based UV protective layer further
conpr i sesomprijeg ar estermsed/ briegnt kpmoewsld ani ne |ight stabilizer (HALS)
conpound. 17. The filmas clained in any precedi ng clai mwherein the base
| ayer further conprises a printed design or pattern visible through the
acrylic based U pohechinwg ihaye precedifly cliime whedein ts basealbpeduitierany

precedi ng clai mconprising predom nantly the base |ayer relative to the
acrylic BYBRcpapedethaged ﬁ%h}é?ablhser compound.

15. The film as claimed in any preceding claim wherein the acrylic based UV

protective layer further comprises a plurality of different UV absorber compounds.

16. The film as claimed in any preceding claim wherein the acrylic based UV
protective layer further comprises at least one type of hindered amine light stabilizer

(HALS) compound.

17. The film as claimed in any preceding claim wherein the base layer further

comprises a printed design or pattern visible through the acrylic based UV protective layer.

18. The film as claimed in any preceding claim comprising predominantly the base

layer relative to the acrylic based protective layer.



WO 2012/ 131328PCT/ GB2012/ 050610 18- 19. The filmas clained in any
precedi ng clai mwherein a thickness of the base layer is greater than a

t hi cknesswofote1zeryl i ¢ based protective layer. 20. TireTidB20122050€@bai ned
in claim19 wherein the thickness of the base |layer is substantially tw ce
the thickness of the acrylic based protgctive layer. 21. A wi ndow and/or
frame corrprisi ng a filmaccording to any one of clains 1 to 20. 29. A door

and/ or or franme.conpri.si a filmaccaordin one 1 to 20.
23. A coﬁ er vat §r 15§ ‘ﬂ%‘ﬂ?ﬂ%? Ry %rﬁ%‘?ﬁitm ‘8 g?rﬁ'él ?’%lcikfl?ﬁsé’%h?? c'ﬁseh Yo any
one of clsakdferndn @fknesd%f i éewliccbaaai p%feu@\teua?ér el enent conprising a film
according to any one of clains I to 75. An architectural accessory

corrprlsmgafllmaccordlngto any one of claims 1 to 20. 26. A net hod of
manuf act yri ng eX| bl,e [ 0 t conpri si ng:
forning &1 ex mas céalpqa éli} 80”]:1){? wshellc]em {he(fl%lH Qofglth@’dQ% 15%}?

pol yacr yé@%@n@ﬂ@ tW& thaﬂﬂckness of thé @di‘ylrtalbdsagpﬁolf&btlbaﬁi@eﬂ ayer with an acrylic
based UV protective |ayer conprising a UV absorber to forma flexible
| am nate film

21. A window and/or frame comprising a film according to any one of claims 1 to 20.
22. A door and/or door frame comprising a film according to any one of claims 1 to
20.

23. A conservatory structural element comprising a film according to any one of

claims 1 to 20.

24, A building structural element comprising a film according to any one of claims 1
to 20.

25. An architectural accessory comprising a film according to any one of claims 1 to
20.

20. A method of manufacturing a flexible laminate film for coating a substrate
comprising:

forming a flexible base layer comprising a graft co-polymer of a polyacrylate and
PVC; and
laminating the base layer with an acrylic based UV protective layer comprising a

UV absorber to form a flexible laminate film.



