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| NTERLAYERS COWPRI SI NG STABLE | NFRARED ABSORBI NG
ACGENTS FI ELD OF THE I NVENTI ON The present invention is

WO poovhz1ofd el d of pol ynmer sheets and nul tipl e | BgBDS2007/065810

gl ass panels conprising infrared absorbing agents,

and, nore specifically, the present invention is in

the field of polyner sheets and multiple [ayer gl ass

Pans TEROANERS OOMPRISANE & THISIOE NFRARGEABSURBING AGENTS
sel ectively absorb infrared radi ation while resisting
hydrol yti c degradati on. BACKGROUND Pol y(vi nyl butyral)
(PVB) is commonly us I e of pol yner
sheets that can be uggans intg?ﬁg%gﬁgéﬁﬁ

| i ght The aresenttihvengioh &ninnid Bald ofi pblyasr stakestandghadspledayer glass

| ic.laninates, Safety gl ften ref t .
PSS RRTINg RS DS BN ACER NG, BT PGF H Ll (A prspapt invention

heele 6418RPPER MR LNREMdWRuIBPR AR Qfas@paRss corgirBing infrared
glass often’ i s used to@gr ovi de a transparent barrier

alrsoghing pgants hebselestivelsabsmb infrasedyadisting svhile wesisrigrhydrolytic
funé:éion is to absorb energy, such as that caused by a
g‘f% ¥08m an obj ect, without allow ng penetration

t hrough the opening or the dispersion of shards of

gl ass, thus mnimzing damage or injury to the objects
or persons within an encl%‘gﬁGMbSaf ety glass al so
can b t ' SmORPELdGh far f
et o APPSR RO IR B AR BD B e gy Sre Fohymer

tlieghitthstrcan driusad aninteplagiéro in lightdarosnittieg ppesessvch aanafety glass
aest heti.c, appeal of.w ndow_.openi ngs. . In nan . . .
SRV ESEF (REnRies, SafpBalaprel e ide Lapwelil laaygat sgmprising a
DAY (RN YouAa]) shéet RIsPERMU Hefveeh ¢@b sRkS STIIRRC Bafety glass often is used
characteri'stics for the chosen application, but also

teprovidg lattransparenti basiasnn aishitecturak dngtautametivgtopgpiags. Its main

art.i cul ar uitable to the end r ty:
B 5 fibtorp dhi 2 S B AFe SRR EpRly (R AR et withou
AN Wik §Rnétadiontthidgh FiRpEhiBS P thetdidpetifdh dfasirizof @lass, thus
safety glass in order to provide inproyved thermal
pripuring demagher mbiy iQ frewdiectso perspawihingsicaploged area. Safety
Fﬁgg ﬁ%@ o] B REHS Brov?d%dotﬁé?%ghét}c‘i"aﬁl béctB8RER hid MeRfate acoustic
adi atron, can be a particularly 5e3|rable
nbia¢,aediexei($V iand/of IRrlight tpnsmissiper angll arsshpwa ¢hsappeacnce and

articularly _for_ safet lass that is used in
ASHASHG EPREAl R YRR RIGY o

In many applications it is desirable to use safety glass that not only has the proper
physical performance characteristics for the chosen application, but also has light
transmission characteristics that are particularly suitable to the end use of the product.
For example, it will often be desirable to limit infrared radiation transmission through
laminated safety glass in order to provide improved thermal properties.

The ability to reduce transmission of infrared radiation, and specifically near
infrared radiation, can be a particularly desirable characteristic of multiple layer glass
panels, and particularly for safety glass that is used in automotive and architectural
applications. Reducing the transmission of infrared radiation can result in the reduction

of heat generated by such radiation within an enclosed space.
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appl i cations. Reducing the transm ssion of infrared
radi ation can result in the reduction of heat

w@emenzoed by such radiation within an encl oseRCT/US2007/065810
space. Many exanples exist in the art of conpositions
and nmethods to reduce infrared radiati on transm ssion
through multiple |ayer glass panels. Many of these,
howeVefany eaHpIeE efiBGh ithCat bddbnoshidas nd Mbiho8atd RBuce infrared
techni ques, addition of layers to the final nultiple
radiaion pransiuission grroighemplipteleyarglass parpdnt Many af thgse however,

expensi ol. bl eck. desi.rabl I Si ik

RGPl EiRlioT PR Cdn oo Rlug FoiBir s B e T e
WitipldMaQer prod@s Sori iNé@pérafist yihapents e breasponisivasdr ock desirable
relatively high rate, for, exanple in open edged or

Ysibleylight ap well @a infsed raditioppi st ure can | ead to

hydr is af ipfr i t

ey UEheR, ap e RACH PR ke ARt shest occurs at a
rebeively. higlurdidydor éxaprpde mcbpen kybgesli dribilaperapdlicatiochsdke mogsture can

needed to enhance t characteristics of nultiple .
1 gl S BT s oo P S iyt Rgfred absorption
éﬁﬂ%ﬁdfﬂuﬁggg&ﬂgcifica||y mul tiple | ayer gl ass panels
conprising poly(vinyl butyral) layers, so as to inpart

st abi Furtheriinptetyad cerapesiienstaad inyethdds aga nagdediorgnbiance the

alit] Y, T :
BB ARl oS R38R ek ing agonts, and
dpeeifichlleafubttblé ayeeglast panyldicomytisiag pdliyedhd twayral dayeys, so as to
el evated noisture, interlayers conprjsi 9 t hose
isyar stabiligygvighaut Q%IHWE}F@D’&%%"WWICQM ‘&E‘E 1%¥anel s t hat
conprise those interlayers. BRI EF DESCRI PTI ON CF THE
FI GURES Figure 1 represents a schematic illustration
of a single infrar8dVMARYOORJHGBRYENTIONe present
invent#on havi. n n inIrare? a Wi

rbing core within a

o1 ot FREPREGH SMEROR BRI B AR B G DY b treated to
REEERYHrolyAY 8EES BailsBY BY ¥RFatkd iHoii@e, iaReIay&s 88mPEISIAL $hose agents,
and t'’heir use in interlayers and nmultiple | ayer glass
peineirious ombiple laygr glassspaneliileat camprise thoseainteglakiere used,
for exanple, in autonotive w ndshields and
architectural applications. As disclosed herein,

i nfrared absor bi ngBRUEMDESCRIPTICN 0OF BHE iMGURES]

bsor bi : DL .
apsor Filgrlllge lcgerp?esgrlltz g%%ﬁe?navt\qctimlsrt]raaon of a single infrared absorbing agent of
the present invention having an infrared absorbing core within a moisture resistant

coating.

DETAILED DESCRIPTION
The present invention involves infrared absorbing agents and their use in
interlayers and multiple layer glass panels comprising those interlayers, that can be used,
for example, in automotive windshields and architectural applications. As disclosed
herein, infrared absorbing agents comprising an infrared absorbing core disposed within a

moisture resistant coating, as will be described in detail below, are incorporated into or
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noi sture resistant coating, as will be described in
detail below, are incorporated into oronto pol yner

wabweusiorthat are useful as interlayers or | ayePGI/ub10ni/on5810

interlayers for use in nmultiple |layer glass panel
applications. As will be described in detail bel ow,
pol ymer sheets of the present invention can conprise

3R FtithabitR e Fhat AR useANds inflerRiy s @ 18rsonidgid iiARALyers for use in
pol ymer sheets conprise poly(vinyl butyral). Previous

atlaplgtlayer glashpangt applisatiensude willfheaeseribed dn detald pelow, polymer

RSB 1L LA LML 90 o
ombaGinddnts, palyehe2 QR OADPS poy(vinglriuoyral)i nf rar ed
L R AL TR A —
gggag%f%%cﬁvg% %I%g%e ﬁyr%Qzﬁnﬁl&hsﬁpﬁé&I&J%me%tsﬁd@ﬂs‘i@o, 5,245,468,

993, 2003/ 0094600, 2003/ 01221 14, o
200 20008 131534) anchr@us fdra@sPabaordhingrgentsdhdt eredistpihutedton or within

| ication 07708 .1) e e of

AP R (BeeR R ENLS. PG ERReaR RS, 0506487
6X298T2NE,6a8.d56,mB0DI005£9Y3, ROCKERE60Q 200810322 M|, PE0Y/OE54160, and
use of 1 nfrared absorbi n% agents_can ﬁresent sever al
§i620i87d1ang duternationa) Rarne Applicatine WOUUATO8)-d Tt yaq of scparate

g .
A PO RARBHED L ERDRARRK O Blaul DR R A3 Srccicnt
pﬁﬁ:ﬁks&‘ﬂi@ stepy) while plae tiseafliefrdryd alsotbéng apeaspan padseniseveral
such as bilayers and expase dge.l anmi nates. The .
gHbswses.iamangryiyah 1 1be a@égalﬁwﬁw%fw%%muﬁ@ %@WEOH of the

. . N

Bt LEBOaH MloRlrk e DAL ot ey as W Bk, RIS problems can be
pattienlasyexcutethepplidatiansesich bs bildyiersppnd gaposd sflge laeninates.

rese i nvent. . wWhi gh.h i nf.r. d ab bi .
Cor o degaeen i eiioh aise TG ed pudrafl el B chy B tipribuced
REthiS 8Floik BnASYmERPEBYThérAiddrs, iald Specakally pOR/ et 8hded) in an
and are particularly useful in application_in which i
entedayer.nbhe infrased shypehing eneaisrod themresopbinyentien, phighshaygan infrared

tﬁﬁs%tri)iﬂg Sofd d'Eﬁlﬁse@ GEREY mbUES %ési%&n“r‘hia“t‘@ | vl pe REQLESLy

e PnFrared AbSor bi ng cores fromthe 1 eterious
ebfwentisnalfinterlagdrapplicatiberapdarespaaticularky wgfulhe applicatios th which
absor bi nq cqres and ror i ding | onger effecti ) .

S NGB M GPEER O or! he oIS e AT TISnt CoBhaSIf 48 Ryfsenhdnvention

SHewW BEpRER the iffrarkd abidﬂbi%k gbe frbm tHB H@l!éteiri%usf‘?leffects of moisture,

schemat’ic representation of "a cross section of one

drebddyi stehitiziog thminfrafed absatbiag soresiand pexyeding bingeheffective infrared
an Lngrared absorbing core 12 is

%?ngcggot@fon%gﬁﬁ%ﬁgywpglf% ®%resistant coating 14. The

As shown generally at 10, in figure 1, which is a schematic representation of a
cross section of one embodiment of an infrared absorbing agent of the present invention,
an infrared absorbing core 12 is disposed within a moisture resistant coating 14. The
infrared absorbing core 12 can be approximately spherical in shape, but it can also be
non-spherical, for example, ovoid or irregularly spherical.

Infrared absorbing agents of the present invention can be disposed on or within

one or more layers of an interlayer. In various embodiments, the infrared absorbing
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i nfrared absorbing core 12 can be approxi mately
spherical in shape, but it can al so be non-spherical,
wo a007ex@ampl e, ovoid or irregularly spherical. PCEF/DS208T065810
absor bi ng agents of the present invention can be
di sposed on or within one or nore |ayers of an
interlayer. In various enbodinents, the infrared
r »
S DGR 208 FORRRE ) Dt 0 L TES ERE: I s
@nﬂmh'lmnmst e inthdayentar ¢aywise caly tho mngles;@lmd:qshtﬂeor can be a

[ I heet b t I
PRI & e Ot e By e e R RN e hich multiple
laferificsly ¢t bid k@ ilcRXRIthddR Rt lafyIBIownAih @hd &€ hnl AL IUEKE for
those that are known in the art, and incl ude for

exaERbe andhyyihowt etation; infarlayers Raving twe prperesPHyMEhYeetdaminated
t%%et 12 t%lfgfﬂel Brélrgg{gée?ﬁ?eﬁa eIJI %Eﬁe[ﬁ]?egﬁ ers \%1 ﬁge gf;renogé; 3 ngl;ngr sheets
laﬁdnyamf toghbihet with ane namect pcﬂgatmimsy\whimhwviﬁ berdeswited in detail

rfll , which wll .escr'b i n detai

et et BB bSO g By be disposed on or
@ﬁﬁ&lra% 'i‘ﬁe @9 ﬁer@ offe I;W‘érsd E&R@%?gdpd?ﬁn&r shakts Bha @ﬁ)he? fi®ms, and
or nore of the layers, including pol ymer sheePs and
t|bg verieus lay¢rasan bm@etsmewadlff@mtl Byuthes, infraredabsorbingzagents that

different. Furt nfrare bsor bi ng,.agent s at .
8 ¢ pp Sty B o eRHeE s R R i AR, Bnd R comprise o
§@Ea@ént@kiﬁ1ﬁfu@é%toftﬁ66rm§gmﬁfI se a single agent or
m xtures of two or nore agients Iar(XeormIUple

f

| ayerExcﬁnélﬁryat}néklp&f‘olﬁmrrln@ ayer ﬁem%r@étStmréu ihe dollqyging:
(pol ynmer sheet),, (pol ynfzgolgglggg}{eggl ymer filnfpolymer

sheet)p where nis 1 to In’various

enbodi ments, i s(ﬂodassertsham/pﬁlynmndﬁlm/podyxﬂertsheéi)p and, in

vari ous enbo nts, is less th . erla s of .

the pW gemlsqﬁgﬁﬂwwnaaﬂowm@wm £ lsi i g and’p is 110 5, and,
ifWatibhl Embadiflen! ASSsRRAE].S, and, in vari ous

enbodi nents, are |ncorporated betmeen two | ayers of

gl as sIntemmlersaa“tthmmsem mvsutidn Gorbstineeparaied ghtadeultiple layer glass
aut . e wi ndshi.el.ds nd architect l.a

SPRBTERL S e AP R B B Bass.

E}&nﬁﬁeﬂs Re sudecorsiiots BiERIdS adlon@bis $v1ndsﬁte<ﬁis| amderrchirttural glass,
e present invention incorporating infrared absorbing

%@@P&@ ®F- the present invention are particularly
usef uﬂn ém&f(ﬁmgnlﬁ@ iPAERN%h ibB8ay T id lifoRed AREedIAS Riyers of glass,

panel
1nterlayers of the present invention incorporating infrared absorbing agents of the present

invention are particularly useful where the edge of the multiple layer glass panel are
exposed to the environment such as for automotive windshields and side windows.

In other embodiments of the present invention, interlayers comprising infrared
absorbing agents are used in bilayers. As used herein, a bilayer is a multiple layer
construct having a rigid substrate, such as glass or acrylic, with an interlayer disposed
thereon. A typical bilayer construct is: (glass)//(polymer sheet)//(polymer film). The
infrared absorbing agents of the present invention are particularly useful for bilayers

because the exposed polymer film typically allows moisture ingress through the polymer
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exposed to the environnment such as for autonotive
w ndshi el ds and side wi ndows. In other enbodi nents of

wQ b@7p2wgent i nvention, interlayers conprisi ngPCHUS200Eeh5810
absorbing agents are used in bilayers. As used herein,
a bilayer is a multiple |layer construct having a rigid
substrate, such as glass or acrylic, with an
il §6d Y &8edtN LG apflib 3RS BhyiRl t¥9Y Bizid substrates, bil
éonstrué?ﬂwgiﬁﬁﬂﬁésg ?fpo %@1 sh gét w pol yﬁ%rMIsraeS el
drbadimeiis@an hﬁveamwcbraiwre mtfrang:l ayerbing agentsrtbsnmsedsempr within one
I nvent.ion are partijcularl rs beas
HESE It e sirebe e Sirnd b Plsihy ' Blins s il FaR0E for

&RAHES End WitRsEhikikRiopo! ymerfilmand into the pol ymer
sheet. As with applications having two ri

substrates, bil d{assipebingssheetloARolymes ﬁg‘ﬁé)g or nore

i nfrared absorbl hin one or

nore | ayers, 3%121@%%{)2}'&%%{1%3%@(@% ftmnlt)ent .

Bi | aye/hexednstlrtd dt)sandr;mi unteus tmbodinentslieleanthanidt iwlig is 1 to 5, and,

[imtatio (dass)// o]l ymer sheet)h// (pol yner
lflmaﬁlf)l@efpgi? digenysy ’(Sd%ﬁ%ﬂ%g ‘sheet) h// (pol ymer film
wher ey u&’tﬁellerfl ddlﬁ)lentaﬂﬁierl @rs‘é@ﬁﬁs@ﬂ@scﬁﬁméjdnrﬂ%'ﬁd%ledi %o one side of

| ess t 5, i n vari ous
mhipdk }wm gasm panbles ict dsarspall slmnldf for enemplerabd avithent limitation:

terl t b d
of mul t1 @»@mi@%%t*fe@ (&S Panrl B gt B g )y
shield, fauu E?p?d"pzi}%r aids PhiadPipolymBi mw)mpolwaf fiim) e
Layer GI ass Panel)//((pol ymer sheet)h//

fi | m yherenwistlitpl18, angly &y vations smbediglenysig %gnh%aﬁ and g is 1 to 5, and,
I%N%?gwéélé%@h%%r LM, V\pere his 1to 10, and, in

various e s s 1ess than 3, and gis 1 to 5,
and, Innaddatidrowshe miaeddabedbing @ehte 9§ thehpaeseBt invention having an
addi ti on to the infrared absorb ents of the

{51 eEE DSOS RO HISRSRFF A MAFSUAP SETSY £ gy O Ppmore
A LRSGHA Wt DaRo IR SIHNE Jr EStRE AR ERRL laéts c8Be Ricorporated

nmore conventional infrared absorbing agents or

intf mterbgyersaffitiecpriesant iregetien. can be i ncor por at ed into

inter]ayers of .the nt

enboalmiriovs 2 andBlinSiiat cdsPiE8bedioiat gt TP for opgpr more

Qg Ry 6 gla% fRansl lof el pﬁeéeﬁy @ver@iods Sopageiss caf bd 1 conventional
present invention. Solar ass can be any convent.i onal

@la%sstbatt IRERIPPIHSS OBS OB MOEE @f%iéﬂ‘&s torBpRroyg Hictaptieal quglities of the glass,

WS&)%(YI%CBH}?, SRk gfé@é wﬂF@inctallf Be Mrniule o8 Guce or eliminate the
transmission of undesirable wavelengths of radiation, such as near infrared and
ultraviolet. Solar glass can also be tinted, which results in, for some applications, a
desirable reduction of transmission of visible light. Examples of solar glass that are
useful in the present invention are bronze glass, gray glass, loE glass, and solar glass
panels as are known in the art, including those disclosed in U.S. Patents 6,737,159 and
6,620,872. As will be described below, rigid substrates other than glass can be used.

In various embodiments of the present invention, the infrared absorbing
core/moisture resistant coating agents of the present invention are disbursed on or within

a polymer sheet and/or a polymer film. The concentration of the infrared absorbing
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and specifically, solar glass will typically be
fornmul ated to reduce or elimnate the transm ssion of

waes21zbl e wavel engt hs of radiation, such asPCEHS2007/065810

infrared and ultraviolet. Solar glass can also be
tinted, which results in, for sonme applications, a
desirabl e reduction of transm ssion of visible |ight.

B3 AMbRROTesie: Aéﬁ cozgtl eltllg n B §dj & 4 suftrﬂ%é dB% ?ﬁi%ﬂ%mlcular
invention are onze ass, gray g ass ass
applagatigha $Enpatie) s ea:somt of inlﬁnamd abmrbhg caret/l;nmsmrb wekistgnt coating

B30 75 adHeS et b Uit B P B Al TR absorbence on the

%H&ﬁ Wlﬁfoﬁﬁal% Bﬁfsﬂg’ﬁ%rﬂl:&??ab(é@@dﬂ%oﬁS@ the thahsisioAWT visible light
nbodi nents of resent invention, the infrared

almguglbthq:gshe@r én m@tsquesms elfrthe prsaent iy eatjemtisfrafed absorbing
¢ h%/ﬁB%?m resisrt]ayn n<})§tm% a%r gnlesl %%ﬁ]pgﬁ%gé'r IHflltl&H {bp%} ll))(f) %velght), 25

yner S an concen

@6 25 ppiN20 e 2AD Bilas, o0 rzgo (ppﬁ'/ 605G ioUlr'3® ppasofid pasitymer sheet.
coating.agents can be adjuysted tqQ suit the ne
the péﬁr?reg |a§$oraw§|ag@g§ phihe PESSRRIARYGOioN SeleCiiS i‘b58¥b light in the

¥ 4r8d \%% ??}pgpﬂq ggzgg&t‘ﬁagr{eﬁg IsSdcR. T £Shseli Mefeit QAL g@ﬂ: that

agent i's sufficient to |
dedeatvelyi atfspehs? dightis arpastivotar oegiothef wm\@éﬁngvhsmcmns t}mte‘.lme agent

RGP Bor P R DD pieTdSEnBite Wi bt BRFELD 384cRbing tght i

QIR i dTBRN o thE spdfuRl 8f ©BtioustyRidkiniéhts, iaPolydhéGheet of the present
absorblng Core/nD|Sture resi st ant Coatlng agents are

ivengios gompeising ap éiiraipd ahserbingenis/Bipistaicgptistantanating sgmt absorbs

BPIDus %6 1R 14301 9 1% 380 20 %P8 Ot 1620 359 Tt AR 6% of the

a pol'yner s ee . 1nfrared absofbi ng agents of the

mlﬁ%?redh tadxattmmdtmens'ﬁﬂoaﬁhbmeﬂem A 20000 danghtterswhibetransmitting at
nfrared region of th ctrona@petlc spectr 21 As . i

&%aéﬁ6%r%‘|1??5t 5W°a§‘éﬁ%5t 8% atrleast QQ%; YAt Jeagh e 9§ the yigikle light.

in a particular region of wavel engths neans that the

agent significantly absorbs light in that particul ar

INGRAR KD ARSORBING (PREt | y absorbing Iight in other

regions of the spectru enbodi nts

ol yma Vet eEn b et AR BI PO Y T fig a1 000

inBhdAERE (AR Jes fih $50 fdndRictdrs! 1&s HRel SHDRhokeRtd, s than 300

agent absorbs at | east 5% at |east 15% at |east 25%

AAnQragists, besihan 200 aarametes, legsrthan 1¢Gpanomesys, dessihan 75, or less

r a t
LA AR, RSLUEEDAOR,ERATE, ity e o
$08en it Figeﬁast i80Yresanted esa‘Sd” Qﬂ%n@rs eaibddanatts ﬂﬁ:%lﬁﬁred absorbing
the visible Light. |NF ABSORBI, CORE.I n var
éﬂ‘&&&?ﬁ’éﬁ% of fktiont g B SH B ﬁ@yfgbw%ﬁ% aplga §0%, 90%, 9%
Hbe o1 1064 of all of the individual particles in the interlayer. That is, in some
embodiments, most or almost all of the particles will fall within the given range, and
some will be larger than the given range. It will be understood by those in the art that the
size of the infrared absorbing core and the thickness of the moisture resistant coating, as
well as the selection of materials, can be determined so as to suit the application and

desired wavelength absorption.
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nanoneters (run), less than 750 nanoneters, |ess than
500 nanoneters, |ess than 300 nanoneters, |ess than

wQo@nzmenet ers, | ess than 100 nanoneters, | esBCT/H&2907/065810

75, or less than 20 nanoneters across its w dest
di mensi on, which, for the spherical enbodi nent shown
in Figure 1, is represented as "</'. In various

e”bodmﬂ%ﬁﬁﬁarwsbgo%ﬁ t6d cab%&hpﬁ%n@%ﬁl %@iﬁoﬁ%awc&fvenuonauy
D

the above wdths or Tess at 1tsS w dést point for
hsesisto a&@@xﬂo ieaed %i}atumg%ntolﬂaﬂm%aoéarabd fouﬁed tmo the approprlately

i ndi v art. Ies LN the

sl BiaedRsR. R IRL MmpBue b s ontiE pieRppt Pestant
N)zitingf aipdaniﬁdlésf’tiﬂ%ohiﬁ@sﬂbﬂs&hatr AN ®. us@iflcmaaEbutkte ndd éimited to,
| arger than the given range. It wll be understood by

{andpnumnhexghoride (LaBa), tinrxids, getirgenyt freoxideralipygiof tungsten oxide,
éle ALO gxigg ri6dRRid BGat h%nﬁas t esQf tlltlJ‘ﬁ)réE% %%ne embodiment,

I st ant Coatln as wel e sel ection Of
rl’ietlﬁfraaldsa,bsm‘hmgb&re:iatrﬁpﬂﬂem Enitl&oumshekaﬂ:)(mldet It arious embodiments,

cat.i nd desired.wavel en b rpti,on..The
AR LY DB SO6 P Risea OBl ML RDHARS pespt as
Hﬁ@hséélrp@rsV@Q{ehPDa&dderﬁbS@ S, 93280187216 57T 8k, 2002/0054993,
radiation in interlayers, that can be formed into the

appY0RI1680e24034012841 ﬂ@oé/ﬁamop@ldtﬁ €187 2and Inteapatiogal Patent

%Q atth 9 QEF chosen noi sture resistant coating.
nﬁﬁ L o g Si'tions that can be used include, but
ar e nqtelinfiart@dbdodbing adich snthnpha¥@iavdntion chaBémantifadtured by any

oxi de, antinony tin oxide, alloys of tungsten oxide,
goipeations aneshodseas aradnenm (1 theaxi die varigns embediiends, grno sized

Ealﬁﬁé%(ggt%%%lﬁg COIJCQ ar%rig m @ljie UStB I?)? a Ibggd ﬂlgl?lﬂg IpI' OCCSS.

I'ng core conprises anun1hexabon
various enbodi nents, the infrared absorbing core

f d ab bi t
SRIRC B8 o GRARALBIa T ar o absorbing, agen as
6, 620 A&Zgrdnfg RB48e gf&ent 2021100 HOR3istupd B3 (PHP Q&QQ@, shown as 14 in
2003/ 01221 14, 2003/ 0054160, and 6, 620, 872 and

Frgvee hatanseaiprive aen sultapbl MesuralesBORYNTIRGRIDN thtds compatible
ngﬁlrtﬁ q”r bdc' zlgbrsgi'bg EREGRd 81 ?yefné% fna tng)n\é gtwhqgh ﬁl%rinfrared

any COﬂV |ona as are

Kmmng ﬁg&th&s aispersdd) mbardmg,l Huero diehieand Ssllldmalmoﬁdé,ﬁfmorosﬂanes,
i nfrared absorblng cores are formed_through the use of

and ailamepivith alkapcogreurs (spiofes eyrmpiRESH S AT dprltsaten

A5 18 g t o the present invention, the noisture

resi stant coating, shown as 14 in Figure 1, can

conpr iThe igfirgred abdoatihg coms of the praseiisveativn cambosodtedwith surface
E[rgattmenfc’ ag?eo rgjcontaqunng silicon, such as silane type treatment agents, chlorosilanes,
inorganic treatment agents having at least one alkoxyl group in the molecular structure,
and organic treatment agents having at least one alkoxyl group at a molecular terminal on
in a side chain. In general these agents are hydrophobic substances capable of preventing
moisture permeation. These moisture resistant coatings can be in a proportion from 0.01
to 100 parts by weight based on 1 part by weight of the infrared absorbing cores in terms

of the silicon contained in the surface treatment agent.
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with the infrared absorbing core and the polyneric
| ayer on or into which the infrared absorbing agent is

waelz@perwed, including, but not limted to, silPCDHS2007/065810

di oxi de, fluorosilanes, and silanes wth n-al kane
groups (see, for exanple, U S. Patent Application
20050161642. The infrared absorbing cores of the

Pr esegfia Ry 8k kRAntAP a8 CQR,LEE Bé’ids&j,l%ﬁﬂ £aCBe §d QARSI teactive

agents containing silicon, such as silane type ) )
witke atfreeed atmgenng corehland dspartiader, lanthamga hexaberidapartigles, that it

a ts havi at | t 0 al kox Eoun..iqn . .
dBrasneariut otur iR tie 8RB iR be S4T Rl Ba b feir paricle
hieMtaGodbviaas lantiRuml HeRiddridgpattieledurfcem [eaddidsn, silazanes are
termnal on in a side chain. In general thes r?]sgfynéosverparticle

lepaphHiccmgdtanp peall gipdecatns sueasadidhare Py Fan gLy ¢
%H;i:;]u? HoEn AL HE Blileflost Iﬁkﬁl?g%ﬁlg)bgéﬁ{é Erie&iihdnd rﬂ§pegt9§$tﬂn@ﬂt5agent can

e in a proportion to 100 part’s ]
spetifioallpashde hiexdmerhylidisiyzane] qyklic sitazaes, Niifbéa(ednethylsilyl)urea,

SifameteAdlal St andhdi ey Amt b o e Bar sy anine,

FARM A sifAMmidhAfle, R8d e B HnetRISiApkenPRIr&D 194dreRght¥s of any of these or
reactive wth infrared absorbing cores, and in

pdymersthercof cantahsorhernshéxabori de particles, that it can

f l.ent bonds, with .the.l :
par 1] EPE QISR RER ot ol PRl SRS B b orm covalen:
bk Rathume naxiaden k&abaide pakitclonf teie particle sacfdeds. Arhe

silazanes are |ipophilic and have small nolecul ar
dilergstlanedypatieptmenicagen ey icvdeyaeibyltichlorogiiansar t i cl e

f - Bk e : bic. The
BRIt Sl R SRR RRC, IRLADIMBARICT 7o) Lae
prexghathytodilad, diphaeyldichiokostasd, krithanesropyltrichlorosilane,

léNf‘&’g‘t!-fgﬁﬁ? : Tré@r%%&g%@b{o%{l%ﬂg ﬁﬁ g%lﬁ%ﬁh@?&lﬂgi h)gfldrolyzates of any of
%E%&%Jl%@@ttﬁ%éﬂ&lw A Peuselir | met hyl silylim dazol e,

N-tr1met hyl silyl'phenyl urea. Hydrolyzates of any of
t heselnorgamix ieasment dgenicuivingsat leabtsanelsdkaxybgrouptige the molecular

SeBie? 7 PG D A R A B SRR SRR e

FROIYi6E BSre§nt RPédifigull arthausiiidxabasde phificled) botlast patiele
tyge treat nent agent can include ) . .
srstags. (ThiciRPEgapisi treatraent gaem garincRide siane tiprcoupling agents, which

: . L . h _ . ]
thdlysiEteNY Qﬁéthé‘;ﬁ%thox -)silane, B-(3,4-
%ﬁgﬁéﬁﬁt‘%&wg@%@ﬁ‘éﬁ@ﬁe Eﬁ ﬁjﬁenyf d1{|n gﬁﬂllgposi I arie, ¥) P+
¢paxfybydologxybpthlyitrimethosyokiné,grgycidoxypropyltrimethoxysilane, y-
hept adecaf | uor odecy| tri chl arosi | an nd.. .
@WWPHR@HY‘HF%’%‘?’W&%{?P@WQV‘BFW&’E‘&V‘?@F&X@K‘F%‘P"YS“”C’ Y-
methacryloxypropylmethyldimethoxysilane, y-methacryloxypropyltriethoxysilane, N-p-
(aminethyl)-y-aminopropylmethyldimethoxy-silane, N-B-(aminethyl)-y-
aminopropyltrimethoxysilane, y-aminopropyltrimethoxysilane, y-
aminopropyltriethoxysilane, N-phenyl-y-aminopropyltrimethoxysilane, y-
chloropropyltrimeth-oxysilane, and y-mercaptopropyltrimethoxysilane. This inorganic

treatment agent may further include the following compounds, which are classified as

alkoxysilane surface treatment agents - tetramethoxysilane, methyltrimethoxysilane,
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these or polyners thereof may al so be used. |norganic
treatnment agent having at | east one al koxyl group in

wWQ p@7nwlozcul ar structure can al so form coval eneCHEHHE7/065810

t hrough their al koxyl groups with the infrared
absorbi ng cores, and specifically | anthanum hexabori de
particles, on their particle surfaces. This inorganic
Hhﬁ@thgﬁ%etﬁg%laﬁ@rbhbﬁbq{rmh&yk@ﬁﬁ &ma&lﬁ&aﬁﬁkﬂﬁgsuane

agent may specifically inciu
Wetrapﬂtoviystdmo;aylsﬁhb’kmahoxysﬂane dlmethyldlethoxysﬂane phenyltriethoxysilane,

H;gél o @%%%E@ﬁtﬂ%g tflmeﬁ{é{x%%}igyg,lel’feéxlét(lethoxysﬂane

ﬂe@}ltﬁé’t &ﬂMr@F&édy[thHﬁtﬂw?ﬁM&hk Laffluo@propyltrimethoxysilane, and
| yci doxyprop ane,

triethoxy-si
%qaéf ?%ﬁﬁyltﬂﬁl@ﬂyﬁmlbpﬁ oﬁy@rplygﬁ@s ogany of these or polymers

Q?SF | met hyl di net hoxysi | ane,
g%%e ha%* %géggﬁpyltrlethoxy5|lane N- b-

( am neﬁtmyﬂg)mlg-tfemnmm ngg issdeffattine whahyhas iat hasl one alkoxyl group

gt %H;}(qﬁqfﬁreé%l%qlr%éém&?fggfc %gyalné rv&llhrcr)tsEt ack%(s)lllel Cc aln is a lipophilic high
%_maﬁ%?y FIBY A f%jlo%r hoXyishi @Bfane. Its alkoxyl groups form covalent bonds with

nopr opyl tri met hoxysilang, g -
¢l mﬁamdqbybﬂbmgmtrh-aodymohf@aﬁy lantighnum hexaboride particles, on their

captopropyl tri nmet hoxysil ane. This inorganic
g?&%&ﬁ%ﬁf C&Yent may further include the follow ng
conpoungdsmoidfitECRsidiabt €dabifig il cathae aahlcRudss) hona as “r” in the
surface treatnent agents - tetranmethoxysilane,

seheriept ¢mh%cilm@;ey§10mné Figused +ihatds.e v aBsypsimbodiments, 2 to 100
Qr[%}}{ét% bg% ﬁer‘erlé?&S ﬁ) 1%%&%??% RXY §iah 306 nanometers, less
XySi hyltrie

raet ane oxysr'l ane,
thame3thiydnd ety ithards, nembﬁmelrst, lase thaa X2 siahameters, less than 10
di phenyl dj ethox%5|lane xyItrlnethoxyS|E
RasIMeterse | BRHRME e {5t B OHBRYBFiEEntess than 4 nanometers, or

UG Yihdn' 2 WI [PRious embodiments the moisture resistant coating can have
trifluoropropyltrimethoxysilane, and

laapvhthechové-glven rtlmdlswdsets 1o tess ﬁtdhy §11¢1<aﬁteponn;af ot weéme dor at least
R Sluosa 3% REAIPAHERY 1 bR ThE S auitrtedted Soipith Shgn partictes

a tHeQR¥YmEBedl KI4Yis, firsoHR catbodinidhs eadstbr 418081 RS thé particles
in the side chain and whose backbone chain is a

Wil dglhwiithin ‘Ililﬁ@hVeﬁdﬂ%?e ancssqenre Wil keplasepr thae ity given range.

?Let h &'md gt%régllegﬁ C(%.Elﬁg Bah lgeof Phéd X}?#&QLP‘?%H ‘%ﬁsd%ﬁlﬁ core in
e |n rare SOI‘ specitically

laay tbarentiohed xnadnner tﬂl&t 1|samt>wn IlIEﬂlﬁ aﬁnlnt:hdlrrg, patridt tingited to, a wet

TN R T -
t%{)lao(iyg%ér&dﬁh%l LBprbpribfadblvest, tHeyuMakd PdhPmEATRGENITREN Sdded and mixed
at an appropriate temperature to cause it to react with and coat the infrared absorbing core
surfaces. Alternately the surface treatment agent can be sprayed onto infrared absorbing
cores in a powder form, dried, and then heated to coat the particles.

The infrared absorbing core/moisture resistant coating agents of the present
invention, in various embodiments, will absorb infrared radiation without significantly

absorbing visible light.
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nanoneters, 3 to 50 nanoneters, 4 to 10 nanoneters; or
| ess than 100 nanoneters, |less than 50 nanoneters,

wo e®3/121020 25 nanoneters, | ess than 12 nanonetBCBEUS10865665810

than 10 nanoneters, |less than 8 nanoneters, |ess than
6 nanoneters, |ess than 4 nanoneters, or less than 2
nanoneters. In various enbodi nents the noisture

resi stant coating can have any of the above-given

t hi cknesses or |ess at the thickest point of the
POBYMER ForMat | east 80% 90% 95% 99% or 100% of
all of the individual iq;r@red absar bi ng aﬁeq%,‘

par t i &f B&G hereiRed pRALYRER 18 dBgans gglptiyely thifargpgid polymer layer
RHOAHEEBRLES o JEPStmMce @hABR Ingdhyer Obolylifer BRhE HEfeR Froth bblymer
tall wthin the given range,” and sorre will be |arger

shirets, ashsed)herein, irathgepolYiner filmissiouras thepsselyea providsahe ngeessary
SRR TR SRR RBRE B PRIl A st

bud @Athél pigvidb perfofharct ihpoderhonts,audiehs ibhiddbebigtien character.
i nfrared absorbing cores, and particularly |anthanum

l?féx@ﬁwﬁcr@éerﬁah@a@&ég% mgsteo 4wd 25 4 PR IS5 dHBIr i at e
S.Ol v tvan{oiﬂ? er?lﬂfxﬁiﬁfeﬁtst {h%?%) 1 fﬂlglqg'}tertiﬁ?ﬁ] t}ﬂ@l&ﬁés 81013 mm to

m xed at an appropri ate rature to cause It to
0.2Gatm wprtferavig 0 08 & tmrh e 0.1 mhm poreti0btosbd®inny The polymer film layer

surface ternately . the surface treatnent agent can
BB SHPEI DT ERE HEVES BRCRIdP BRSYE OB e M pBbER: Such as

JdBEHbn SF rFFhrePRAiatiBR Re MR8 Th Qe ERRE0A Deldfrharick @8yers include,
The infrared absorbing core/ noisture resistant coating

fagexansplef a muli-fayessack fontasisetimmintiared\sglar sagdation and transmitting

SPBTE e e PR PRSI A SR b B e, o
dkaffhld)av el 8§8/0 230Rat YN8 IPddd: #l79pFansand daglcainpyied, ot éMample, one

and rigid polyner |ayer that functions as a .
Penetsrhrgstremsriigh anaie) laveyseand qngjop e £for grangple ) seabentially

| v.er ; . i in [
DU RS Foaf AT o, B AN P
U Ss Pateatsce0 Bheh Igdmiss 78661830t thometal tyyer(t) sy optically be electrically

B ebfeions) rafsoenetr e oghes el Hiod P SastbOEb on

char agh @ditiSRAME S SopddBer nLRht daalbRtSdd With AMSpresent invention,
commonly used as a polyner film |In various

whigh dé desaribed inHé SpBatgniet, 797,396, Ferpeniseh agnudtitude ok peagetgllic layers
0, mm t o ref p%

e e B B 5H T8 B e cvses

bemsullfclagersr eat ed or coated to inprove one or nore
properties, such as | . . . :

The polymer film layer, in some embodiments, is optically transparent (1.e.
objects adjacent one side of the layer can be comfortably seen by the eye of a particular
observer looking through the layer from the other side), and usually has a greater, in
some embodiments significantly greater, tensile modulus regardless of composition than
that of any adjacent polymer sheet. In various embodiments, the polymer film layer
comprises a thermoplastic material. Among thermoplastic materials having suitable

properties are nylons, polyurethanes, acrylics, polycarbonates, polyolefins such as

polypropylene, cellulose acetates and triacetates, vinyl chloride polymers and copolymers

10
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adhesion or infrared radiation reflection. These
functional performance |ayers include, for exanple, a
woredori2zlozyer stack for reflecting infrared solBCT/US2007/065810

radi ation and transmtting visible Iight when exposed

to sunlight. This multi-layer stack is known in the

art (see for exanple, WO 88/0 1230 and U. S. Patent

a%d%ﬁg 1iké \ﬁcﬁ]féyug 8Mb6 %ﬁtssﬁle pt)ﬁ)i'neg XN Fer c%ﬁn@é’s MREefals such as
Angst rons-t metal |ayers and one or nore (for

resstrefehed theohoplesfisetiiniseiavingdbpoaid prpenios, wlikh ynclude polyesters, for

PP et phbh T4 S Bl TR S g S BETO). I

\ta!ﬂl%uﬂsﬁl%bdlh@ﬁ%r bé])}fgd{‘l‘?g}{e&ﬂ%teﬁﬂt@hl'até) Reused sl inGarioMs embodiments,
resi stance heated for defrosting or def ogglng of any

the pelylefhdanglezephthalgierhas begn bianiplly greached o émpgovep étrwéh and has

By A0 oL BESRRD B A s v

tempeitaturei@dez. ddss Hemgh ahdinkagé aylsstls dirbaions aﬁe:tt3(l:mmmmes at 150°C).
reflect .infrared rcﬁi tion Wi thout .creatin

| nt or ¥ eihceal R e FEuTeR e s 191700 (e Lyl terephthalate)
ﬂiﬁ?th@?ﬁ%%us%ﬂ Wi @Y feseﬂt M 2BiEn SRRRIIJEED hﬁ?uﬁlﬁhed European
optica transparen e. objects adjace one sid

lb]bpltdaaoﬂl Nyoef)l i:MObé’olym Gilmabf the peasentipvantion ege alsp H@Iude a

1%{‘5{3 c@%r)an Ser¥ qeélﬁl(yﬁ%sl% Lhr o}t{_lgt Fé"qe ! ﬁyggmfsrom t he

enbodi nents significantly gr eat er, tensile nodul us
regardl ess of conposition than that of any adj acent
%EW&ER SHEdT | n various enbodi nents, the pol yner
fil m r [ §
ther ro SRR i dfhch DR PO AT oS TR L o TRy butyra
thytl daﬁfbe wed ufoeh paheser sheatsyd)ﬂ the prqsaityma:lnhomat es,
pol yol efi ns such as_pol ypropyl ene, | ul ose acet at es
and t4F yeesthereia, a \polymer, e mfénspfawﬁe fjc polymer composition
H‘P gﬁﬁ ?ﬂgibtehlﬁetlhbg fto h il MyePHRt ﬁ'fﬁﬁéjdlé'@f&h§ orlifl§tacks of more
0 f |'ayer conprises materials such as
thm emer kyeth é@t ushes amptta@tyer:thﬁt prmdhsaadquate penetation resistance and
per t est e r.e
Ry brnbeuEs R ERlR G iR R Fimyt butyral i
thedt PR tisdd 181y bollyfled Sheets| N vari ous embodi ment s,
pol y(ethyl ene terephthal a;ﬂe% is used, and, in vari
f

enbodfpripddhereing TRuR'yfesirh{A BAgolyEIcEs iR K anRlp mb)évmihutyral))
"E}e t gtiﬂ! a%l 1]Eil ;&g&%ﬁq‘r&n‘? tﬂe&ﬂf)ﬁ%g tl"r:'a% %:l%ﬁ%agngHg adl@%a3RRR and

rovi
s’mb@a‘cpteﬁtafeiuﬁhhmlommﬂqespdbymﬁ‘icepi'ed:tmc&b eRedipavill generally have other
t han 2% shri nk

erature | e
conmoge s b adpifich e R Rea sk a3 EHS S5 R A i Agused
Rdn S‘%él?%férﬁ 8A1 ARMEA fBGIRI W& igvﬁﬁ a%sﬁ(:&hr%d%iﬁlonally other

t er epht hal at e)
additives.

The polymer sheets of the present invention can comprise any suitable polymer,
and, in a preferred embodiment, as exemplified above, the polymer sheet comprises
poly(vinyl butyral). In any of the embodiments of the present invention given herein that
comprise poly(vinyl butyral) as the polymeric component of the polymer sheet, another

embodiment is included in which the polymer component consists of or consists
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filmthat can be used with the present invention are
di scl osed i n published European Application No.

wWQ@1®B703079 Pol ymer filnms of the present inventiRCI/usa907/065810

al so include a hardcoat and/or and antifog |ayer, as
are known in the art. POLYMER SHEET The fol | ow ng
section describes the various materials, such as

ér}f{a‘fl&yboﬁ}g@ﬁﬁ? oy e%raf )N tHe8erRBodimBRks] 291 formRe PalarioRs in

eet S i nvention. As used here| n, a
éctnhﬂlwsremchlkie@ piasmeems, dlsylotsddehenmp kcarsbd usedobifnte ‘polymer sheet
osi tjon for

i priafer SR et o nsiiind BRe iR oLy CpSh By,

t han Riéhe AYBIdimER! thd$Blydser 3Redt Bélﬁph@)ﬂ %rpol)hﬁér Hasavorkipatially
adequat e penetration resistance and glass retention

gaetabieed bely(tinyl aerbebs e bh glother AgbpdimEns thempolymprshegiromprises a
Bl DN L bk PRI BRB YU, 1Y et

ere

pﬁwmpr ¢htoridey pgky}@amdhme viayly(ceiatey) comlmyatmm )hewxf;mmlahc like. In
that is renove romthe m xt t I th

fthgr @abgﬁg}@r@ th ol TS E A ke AT P(ﬁvﬁvzfgﬁ %fﬁ%ﬁ agd ne'6r more
@tﬂlclyl%?ffﬂngrsp b O%{Et'flﬁers Bﬁ@lhg a%ﬂt&bl@@lﬁ% tddsitionavap&bhi®é can also

onponents In a lon to yner, such as
lau:medt s ang af the sectivas aer@mmvshwmetes@d rifegedi yaluespgrid/or methods

SR g spPEHRe Y o e (B e (B ool PURER iGibn for

ﬁlﬁﬁuﬁ’ie@§ £ éﬂoﬁé’rﬁ %fc@ﬂta?@sn tHi€kMBEse S @nd BMaratteti &ll- @hancing additives),
pol yner, in a preferred enbodi nent, as

émemmgﬁ av.l@p aprdy.evhare, @pm@alg«lﬁetp thshetber padyrpets §ad polymer blends
g §é I}peXemgg Xeﬁellf 25_ COl’l‘ﬁ) ﬁ Otlﬂ‘ﬁ? es'ﬂgé)tg' ment s Of t he
e ere a

At on Gi'v conpri se

p 0: y ( Fomngthbdulitngn@lcpmsisin @olyovipyieuiyralg o poky(einplf bLttjmal) can be
p o y e lgph]g}os ne %{gb@ﬁagg%tégtgorrb%g&%g%sgﬁgfln VeI rrégcl:tyngepdoly({]qnw? afcohol)

g%iaxﬁ mﬁi&y%m%hwe lﬁfth@@ley&xé Bdn R4d wa&gt fdiwehase
ments,” any of ariations in additives,
nawttalidatiog q:ﬂ the tatalyste separatios citasléhtinerasdrirying ob herssin.

or - colforatng BB TP 3B I FoBRRSEPy R butvra
SBpeaditgBh RV&%H’@ @efé@hty(mf r%;; haibx ¥l @igIps seRukitddadsypoby(vinyl

based on parti al acetal i zed pol éw nyl al cohol)

alaohdbrl3daB8avtniniydrexé iy ﬁ@i?ul as p@la@gwlsaé@hgf)' or {51022
ke l‘%ﬁﬁro&?‘ g 'ﬁégc;{ §lﬁ£@e& P?B&gwl Qﬁgﬁbﬁt Tﬂgp&g/mer sheet resin can

also comprise less than 15 wt. % re51dual ester groups 13 wt. %, 11 wt. %, 9 wt. %, 7 wt.
%, 5 wt. %, or less than 3 wt. % residual ester groups calculated as polyvinyl acetate,
with the balance being an acetal, preferably butyraldehyde acetal, but optionally
including other acetal groups in a minor amount, for example, a 2-ethyl hexanal group
(see, for example, U.S. Patent 5,137,954).

In various embodiments, the polymer sheet comprises poly(vinyl butyral) having
a molecular weight at least 30,000, 40,000, 50,000, 55,000, 60,000, 65,000, 70,000,
120,000, 250,000, or at least 350,000 grams per mole (g/mole or Daltons). Small

quantities of a dialdehyde or trialdehyde can also be added during the acetalization step to
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pol yvi nyl chloride, poly(ethylene vinyl acetate),
conbi nations thereof, and the like. In further

wepod2went s t he pol ynmer sheet conprises pol y(RETYE2007/065810

butyral) and one or nore other polyners. Oher
pol ymers having a suitable glass transition
tenperature can al so be used. In any of the sections

hgeredse hélehhiCReipheh ek last js@rggﬁéle (YR feexaipl! O's. Patents

met hods are given specifically for polyvinyl buty

@Y. 40da 74,8 lénﬁ,SM PPy end,) 4 41N oA uﬁeﬂhereln the term ‘molecular
Rl a tLC|zer onent e t.age t hi cknesses, and

&$l cUEr 3L e“ml %ﬁ%ﬁ' |ve§§ﬂ t hose ranges al so

apply, Vami‘tﬁfs %dhm)dri é‘(ﬁhhloﬁagehcs dah ®e QbdlEih ppBinydrBhsetabfithe present
pol ynmer blends di scl osed herein as usefu] as
d’é)Yﬁ’fi‘é‘ﬁ%n‘fl% ludingsefipapacetaie pssipyacgisothdpagrssium salts.
ebi%hpgah@ ?lltlja}f CYh Bé/ Lséa%l’l{ ell%ge enﬁlﬂﬁuﬁ&ld%/ bY@ ¥kesent invention
can pr oduced nown acetalization

pmdu% betsam mat hmmcb koy ¢hase d[Sb]OBtgi indl.$( Ratent! S, 2 8460 kch as

PVOH). wit utyral de t he presenc f an_.acid
oaearyel Sferirisnpaetsie bt o foRTER G awifufpesuo)
meﬁhmocn (35’dyﬂhﬂy'-2ﬁ£ﬂtﬂcﬁhte)aﬁl{ii ﬁlagﬁegﬁnp&s(tzh&hyle&ﬁﬁatebcahemwal

vari ous enbodi nents, ol ymer sheet resin

@bﬁm@%@lﬁ@bqfaP??zﬂﬁ}ﬂ) bUY%ﬂOaF ymbedipientsed theypregengivention the
| cul at ed
e BRI skl s S G o oyt ar oupe

cal culhedadalitivee ny(yWeristorpbrart dhip th@lbol)hiei ﬂleaﬂto\ﬂnhar%e 1ts
hydroxyl groups, cal cul ated as poly V|ng al cohol ).

peTigmRgnce il adinabRiofueta Sugh addlitivssiaqlude, puise pefdimited wt dyes
#lérﬁ‘éitg %?Abll%&@(ge &) rlﬁﬁ‘ﬁﬁoletls’%alyiﬁzers’f’ ari]t&)xYE{ants %ntﬁal(%k agé%ts IR
Ww. % 5 w. or less than . % residual ester
gbmxp@s,cﬁﬂm@temrémtasopﬂthDwd)f thc ﬁ:tregoeng additivashand the like, as are
gglancetbgypg an acetal, preferably butyral dehyde
hf optionally |nclud|ng ot her acetal groups

in a IThRafo@ EhYdimbRs oﬁﬁ@l?ﬁ'eﬁsheé‘ts%f %Eseﬁ?i’fﬁ@ﬁﬁon the polymer
group (see, for exanple, S. Patent 137, 954) .

Shedtbean emutse R0rie §0, e qgomme&o éﬂé@?O,mdﬁﬁo 4@ pars plasticizer

38 st il 2 st YL Gt Bl Tt B wheiRt

Zﬁpr@@ﬁate]taﬂth@ ParticAb0 a@lﬁlﬁ:.atlﬂﬂi Atsohramibodblerd¥$)Gh@plastcizer has a
er nole (g/nole Smal | quantities of

vdiogahon ée%l?lel%troif g‘?"&f‘éﬁ el Oeéwea| i T9e Toyvradlangl % oR &%%éhan 10

ag®bakigal i on step toincrease nol ecul ar weight to at
l east 350 g/ nole (see, for exanple, U S. Patents
4, 902,148 4motin8Ftipl8stitjzed ¢ 81 bk, BipGtedancffedt, tBS dlagy@nsitim temperature

\l@ﬁ é)fq { 5 é?(a/érgl ﬁﬁ{yé%g%l}ﬁ V@ngﬂ?argl )Imveglhgr amoum%s or plasrhmzer are added

to decrease the T,. Poly(vinyl butyral) polymer sheets of the present invention can have a

Tg of 40°C or less, 35°C or less, 30°C or less, 25°C or less, 20°C or less, and 15°C or

less.

Any suitable plasticizers can be added to the polymer resins of the present
invention in order to form the polymer sheets. Plasticizers used in the polymer sheets of
the present invention can include esters of a polybasic acid or a polyhydric alcohol,

among others. Suitable plasticizers include, for example, triethylene glycol di-(2-
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Var i ous adhesion control agents can be used in pol ymer

sheets of the present invention, including sodium
W@e®r/at®79 pot assi um acet ate, and nmagnesi um sal BGI/US2007/065810

Magnesi um salts that can be used with these

enbodi nents of the present invention include, but are

not limted to, those disclosed in U S. Patent

ethylidt: fa&? tr§§§heré5g1§7%© IS0 é{ﬁ%ﬁé&dn@yﬂeﬁttﬁeth S5 coiNdiheptanoate,

nICOt nestum di - (2-am nobenzoat e magnesi um

teliract!BA énedglpaci dﬁaerpaqmatcadlngyl admatna@ﬂ@tyl aipaie.deavkt hyl

but te).(ch 9
C‘yg‘lro %}?Pga%ﬁgsgﬂéwg 0€$ plt)ﬁ émg non pa %:\g/ ecg fslo%(gny(l) %dlpla{é heptylnonyl
agﬁ%&e %libﬁgﬂ'lss@bécates pOBgiReEs lpuﬁhcﬂk&é Eudhtdsy]le dmh-h)ddatﬁfﬁi) sebacic alkyds,
er

oM doures elranpeS A5 BEIERISH RIS 1ot FHAIS. BAoAN o-841.890 and
aﬁﬂ) I{]esasgud,l'\ £1§ %f@%l %Jﬂcﬁllﬁjg PeQ Wo. N f44nﬁt7 hddWnt:86rel @nd B@Binations of

I zers (e.g., ravi ol et stabilizers),
th@ fmeg«ndgnomer phistitkas Ikhaaganbesused Rreahisiod lbdipstes agadrom C, to Co

reta n ati f . the.f

BB st 98 G Do S bR Ku813 77, am
&R d@ﬁﬂt@es@érs%’cﬂ ABhexSN 8@ pste Th vaHBuPERESRIMhents, the plasticizer
I nventi on, mer Sheets can conprise 20 to 60,

|5d tsodIB@xyl adlpaw a@d or tigethyjerroglyen did ethylhayangmet s

P ast|cl ze

D A SR LB R Bhs iR (AL o f peen
ihoéntiohe magily auhaablapnicemg fop making pdy(eing trbatgtiabeare &nown to

t he pl { h hvd b f
R0 in AT (Haefon SRR St PAFTS SI8G05 BYb PS8R QR0)- In one
%‘g‘f 8@%‘213"? h%tsg SE‘}Q@R %&%e(ﬁn Pl gﬁkh&hlzlﬁ’dlyﬁ@ﬁ REEncyclopedia of

% ass transition tenperature
Rcﬂ[gmeﬂScléxlm &dleymwlogayl 3Betlition) Yolsinedt, pagas 3§éri&0aby B.E. Wade

@H h)%rg’m ng*%g‘i \S/M?éﬂo 22 'g)l]i)gﬁlhjzn%bb e aggl}%gg%tg % g{Cﬁl ec? therein can
H;ér L‘?S%S n i’olygéc’%g BLQ{/‘raBEiQ c&ﬁfﬁ@rc@alf&gwﬁiflalﬂ@lrﬁfﬁoub Esiens frdR Gor

| ess | eéss, °C of less, 200C or |ess, and
dz&i’r@l@rSolllﬁ'sasIncAﬁy Louist b(bstseulplaaBmV@rTEetrSsn can be added

to th resi of resent inven in

or der %Pg gf?"ﬁﬁ"fl t?@tyﬁaﬁ 9%’?’6% Wé%f’glzerpﬁgi #ct szét?‘ées §8p be fhermally
538 R& MiEEonFaRISnRf shediGoRH &&BRting fd)\/rﬁéthbwkm to those of
Include esters of a polybasic acid or

erdonehoskill in the art. One exemplary method of formlng a pon(vmyl butyral) sheet
comprises extruding molten poly(vinyl butyral) comprising resin, plasticizer, and
additives by forcing the melt through a die (for example, a die having an opening that is
substantially greater in one dimension than in a perpendicular dimension). Another
exemplary method of forming a poly(vinyl butyral) sheet comprises casting a melt from a
die onto a roller, solidifying the resin, and subsequently removing the solidified resin as a
sheet. In various embodiments, the polymer sheets can have thicknesses of, for example,
0.1 to 2.5 millimeters, 0.2 to 2.0 millimeters, 0.25 to 1.75 millimeters, and 0.3 to 1.5
millimeters.

For each embodiment described above comprising a glass layer, another

embodiment exists, where suitable, wherein a glazing type material is used in place of the

14



10

15

20

25

30

anong others. Suitable plasticizers include, for
exanple, triethylene glycol di-(2-ethylbutyrate),

wa eiogtitmprene gl ycol di-(2-ethyl hexanoate), triRBTHYS®AB065810

gl ycol di heptanoate, tetraethylene glyco
di hept anoat e, di hexyl adi pate, dioctyl adipate, hexyl
cycl ohexyl adi pate, m xtures of heptyl and nonyl

{ na .
b Erimpf i eanbpatloret o e DA, 8 g s
Ofalnsilmod itémpatamed) der &xaaiplwajmve é&‘b{? of °(x &8 egample polycarbonates and
tes an adi pat es h as disclaosed.in U S. Pat. .
ReD 0T a0 aks B h BT R Jav e dorbL 4413 Carbon glors in the
Ratyl Mety4, 144, 217, and nmixtures and combi nations of

the foregO|ng Q her plasticizers that can be used are
m xed Huiiphared ahadbmgrcem/@nsme @lsailnkytqatlag @etivs of depresent

REnBofyat B i AR I Byl 8  dplline h jnftkd absorbing

I&ewﬂnoﬁdne aésestaﬂt RoMmigl 4Puhts emrbolch pledticker hrkt&thph asdi Wlemditig with
used_ i s dihex adi pate and/or triethy|ene glyg

SEHY Prioxa femeHC on mhe dayier BrdEctdR BT eRRoPrelSe dnr{r%fed absorbing
%ﬁglﬁlggtdr? fe s'?s%xﬁ @Sétl hiS e altsé;| Be HfsEé@éH inl W(ﬁzmlb @5‘lvent

sui tab cesses for ma y(vinyl
kmm}oftrwld)wmh e:sklmmddr,mrmi homemelkdd| dndd:xtmdetdw eT mmgm tooeperatures that

for U..S. P tents 2 7 and 2 28 26). |n.
SRR s esting il 8% T vl 50 Ve a8 r Bt eing {8 infrared
%ﬁ%rBingR@kélﬂ%[s%ure irékidrit Y6AtHROGERs afspEiéd ithe P6l Shefet
Technol ogy, 3rd edition, Volune 8, pages 381-399, by

B.E. \Adeinchefed)in &@aprb@nu@é@mlmmr%ﬁmhwr r@l}ﬁcﬁfoﬁnb@iﬁﬁhe polymer
g? t%%&%ﬁ%?&%&?}s%?% ﬁ%gen{ pl%gntg(ﬂle(f ?c'l&e& %Qﬁeﬂﬁllnéﬁlsrﬁomblnatlon.

comer

var i oUkhefpresent fnvermtionf €so mxlaﬂed \emdﬁﬁéldg iveinlowes, ,andlother finished
Louis, Mssouri as Butvar" resin. pol y( V|nI

BIAZREPTPApEs GHBPTISIBE ARy Picth érrterlaé(ﬁtf 05“ ﬁlgﬁ RIGERY W@gﬂ%n
be 1 h?@ré%nﬁn@ﬁ%@%&clﬁﬁ% xﬁ&ﬁg H& 1 ﬁf‘etrla&&F Thd glass

according to net nown to t ose 0 ary s
ipanglk eomptising)ﬁ@rrréng ATD iracrj,ayned)r@wlss pandl@f merlgewnt invention using any

p (vin shee e udi ng nol ten
SomA e eyl e Eonat S RS HR B 01 Ter . “anc
addi tiaes uhzl’ucfeﬁllﬁfdihgw‘ithﬁl e béopte ¥ ﬂiéqﬁes'endmeex{tfdhrare methods of
exanple, a die aV|ng an opening that is substantially

gedugtng trangmissionde fiatiaied and/nrncar mf@arffbsas@ﬁan ¢lyoggh an opéning,
r

%@fﬁfng% tﬁ}?‘é}f Hﬁé%ﬁ%ﬁ%@% ggg&' Sg efd dméé}%gﬁt constructs of
fthieoppesend iieveatitm for ¢xalpde, ,w1Eh®1h a dmic;shregi M@asrsqﬁhei and
subse ntué rem)vlngfgl E |Id|fleg>% Eln @% a sheet1
In varl B PR Trtheniaclpdesrpriha abmanyiaeiuigg @ polymer
Shidt ke R thixih®hiny2¥@AP frared absorbing core/moisture resistant coating
agents of the present invention with a melt of any of the polymers described herein, and
then forming a polymer sheet.

Various polymer sheet and/or laminated glass characteristics and measuring
techniques will now be described for use with the present invention.

The clarity of a polymer sheet, and particularly a poly(vinyl butyral) sheet, can be

determined by measuring the haze value, which is a quantification of light not transmitted
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0.1 to 2.5 mllinmeters, 0.2 to 2.0 mllinmeters, 0.25

to 1.75 mllinmeters, and 0.3 to 1.5 mllineters. For
weashizntodi mrent descri bed above conprisi ng a RBUEES2007/065810

| ayer, anot her enbodi nent exists, where suitable,

wherein a glazing type material is used in place of

thegl ass. Exanples of such glazing layers include

&%&i fl 1Rl aRket. CBnd AN h?z aEIEe %eg%e& 5&%?&15%Rpthe following

erature, ftor exanple ove 600C or 700
teclanipiee Ao hyeaatos fiatnesisand the hyaliktydf haet, hdtazgimateesModel D25,

d S gv%iﬂtg@ e%JHB%-/ @{uyter g&\{&h? (greétglrp %é&,?&sg hg %réeb 1II]1 aaccorrgzsince with
A;QTM D0OE3-61 ERE-AFHOVANT 977PhdREuRYIE ﬁltsﬁngTlultnhﬁmDCe&aﬂlt observer
i nvention can be readily added to the pol yner sheet

angld el dmec?smln apBeusaindbnenys @f)thepr?@f:@tm@tlp@speﬁeaﬁbaze is less
tg%?gg,/ngesg A)':ﬂﬁl%stgl?ﬁ nofo/astl cizer and then nelt
e k)

resin ore formation of the | ayer
pr od uElhmnieha(ﬂtebﬁh cairbe dieammédacconingtoahle ﬁ:ﬂlsmrlh)g ttghnique, and

cor e/ moi st yr e ‘i ahgt Coatlléé{]{'?' agents c [ E |
WhrpepyRgs; lsée Brafq pegeinde g OR& aﬁo yngrshegy to glass,
tﬁgmﬁfwm [ﬂéi:hhnﬁ@ 1@eﬁ$@d@t&%1ﬁé‘bﬁrﬁ%g TWODINEBSs laminate samples

nperat ires that occur during processing Wil cause
arh prapareaitwitle stgndaré autotl@velaapmtmnaonﬂlaans Adre tlgmainates are cooled to

S AT BB el S Bh Bor i Bu BB Ui Ao

BroRerPE18SEMAt ik A¥EIHHR 18 1R SIAGIES] BiityFa?) dheetdh tiRMMebved, and the
t he pol ymer sheets and interlayers of the present

oot of glassilesicidbersd ththeaioly (Vinyhiityrabrsbeetas viswallympapared with a
s%{ §§ S?J%dar@ Ve‘ﬂlé ta g?socolr&gfjol'h%e[é ace 2[19 ﬁmzvﬁ cﬂ ﬂgg%{@?s of glass

azing pro S conprisi

Itehﬁm diﬁlﬁl‘éd&&&&hép«ﬂﬁf(vﬁﬁ}& bnt‘yeﬂﬂﬁeet Mgatticalur, athgupimderdndard of
i nvention includes metho manuf acturin

%er-a10 Hysrig lefipdhgredde tfﬁdwéx(gmdbhlﬁwa@. %hsetf qm Mgnge! standard of
f(ﬁtl 86%:2%he fas;ﬁlle‘ﬁﬁl SPRAR&kd ‘PJ the g‘r%g?{;lﬁg Q‘éﬁ@ét.' P&} laminated
using any o yner sheet the p esent

glassgrahelsof dﬁanesmemvm:m mariodls smbodiphantkelthvie @rpeimmmel of at least 3,

withip the sco present .i nventi.on are nethods
Biesphiat gt ol et % 57 50 DA%F RphP bRl s £ pimihe! befween 8 and

10)fincdiseek. 1 adi ati on through an opening, conprising the

step of disposing in said openlng any of the polyner

sheet Teohgllowaess 1pdext wé apobard sheah gethbs measurest according to the

1%1‘18‘{?}8{ Tre\(ﬂsggyeﬂt ﬁowﬁ Eé 81” ﬁol?ﬁlglgéhgétsl Hﬁ gk,ol-%t}ﬁlg smooth

pr ese I nventi on
panEac sutficeg whighadry B%Entlally plane and parallel, are formed. The index is

measured according to ASTM method D 1925, "Standard Test Method for Yellowness
Index of Plastics" from spectrophotometric light transmittance in the visible spectrum.
Values are corrected to 1 cm thickness using measured specimen thickness.

As used herein, “average particle size” is calculated by direct measurement of a

large number of electron microscope images of dispersed particles.

EXAMPLES
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sheet, conprising m xing any of the infrared absorbing
core/ noi sture resistant coating agents of the present

WO popen2iooh with a nelt of any of the pol yners REBUSI0DEHS810

herein, and then form ng a pol yner sheet. Various

pol yner sheet and/or |am nated gl ass characteristics

and neasuring techniques wll now be described for use
Wixhhpihe present invention. The clarity of a polymer

sheet and particularly a poly(vinyl butyral) sheet,

can beh dispersionrddillsy-coatad mthvgutnﬂexnlazeiemnu@rtmm gHriethylene

thficatio ot. Lh dt h
s RREF Rl Blosi v ikt ARSI FORR AR e o
ttedt he foll ow ng techni que An apparat us for neasurl ng
t he ampunt_ of haze zeneter,

tvai | OO edispesaoRn e 5] ‘atthéne(thaéeteoﬁycqms(%ﬁwll&éanoate)
lf)gaggngrr %‘gi‘:e}gélg athBoded 1@}Mg§%%%u@lﬂ§ R&iRARL A Ghere was 0.04

ure A, usin nant 'C, "at an observer
@ngﬂeat oy welgding eated lhmthmamh bcrelbemta)phrtmins 81 thé finkleextruded sheet.

esent invention cent . haze is | S%
RS <aveisiig DiodgeroohEhy Soiehboriner At LA Qg Ranoparticles
IPpepAed iRt Qhteariner. L B6th sRéd Ot DI 6lRmNRicAue, and
where "pumel" is referred to herein to quantify

adhesildg twlb p@lspmlwhe?ts gwé@mrlat@dgxea’s@n twh @igees p%@tﬁa@las& The
tlancnna{e 418 t'hr%[p g%%?o g(a oy %0@’ %‘%erelgﬁh 1d§ﬁ%89 ?‘% rﬁSR?r six weeks.

am na € prepare stan ave

| am nﬂtheqamﬁgmmd@fmm shé& cbawrinivgl @R oatee |adiginach I&exabonde showed
about -170C (QOF) and manual ly pumel ed with a hanme
©hvigus sfee fade grtgading AP milinegter iggp étseslamme i Resyle of spectral
%@ﬁx@%eﬁ% Ctié?d %ﬂb%@(‘f b '&Qr zggtlﬁ( [@Lt)ab$ 5151 Ogh%no gters

enove and t e anmount F dher e he
paivy(engﬂnyhdlbam;g alogs sh Mhansm\hexallairldjc dcue mhydzrdlymstdnd ahe resulting

R lion o B R TS Cop R A B Re i hining e
tcB@ce@ Maﬁh%ex‘ﬁ]ﬂ&ﬂd@éh})wﬁﬁ'ﬁﬁ 2 ndiinRA&r bE Ve slighttedde fade.

pummel standard of zero, no glass is left adhered to
t he p(ﬂywlwunyof th@uftrgseat l)flVSrhe)@t it lsenovapfpﬂsrhheto roedd anterlayers, such

f th SS 0
69 P9 lelg n 9 rsafm? }ren% pp Jr gﬁeeﬁ, ih su&e?lgrg s%lgﬁtlYe infrared
@fanﬁrhes@h Qé(ﬁﬂtloh ahﬁmw@smcs Wik hieussiaah s degadAionaased by
punmel of at least 3, at least 5, at |least 8, at |east

qoigpre10. Ot her enbodi nents have a pummel between 8

and 1Gyphil0fH Uit fion HAEbeh&lel s & %\ﬁth’ xﬁfxi:?éilce o) e&nﬂﬁlaﬁ&rrer

sheet can E‘J nmeasurea accor
embodiments, it will be understood by those skllled in the art that various changes may

be made and equivalents may be substituted for elements thereof without departing from
the scope of the invention. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the invention without departing from
the essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed as the best mode contemplated for carrying out this
invention, and that the invention will include all embodiments falling within the scope of

the appended claims.
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foll owi ng: Transparent nol ded di sks of polyner sheet 1
cmthick, having snooth polyneric surfaces which are

wez®en2iozd | y pl ane and parallel, are fornmed. TPEr/Usaden065810

i s nmeasured according to ASTM net hod D 1925, "Standard

Test Method for Yell owness Index of Plastics" from
spectrophotonetric light transmttance in the visible

spect niill NMhdeBe ahdriosd Bat otf(the]{aﬁ st Pa16&) 65 Shaigdtéritics given
nmeasur ed speci nmen thi ckness. used herein, "avera
erranysingle pqrepone@t ebthe presentdnysptign cache wdsmﬁ@meagky with any

B LR B R BB DR R s of o jvencn.
Sihetrecaontaibés] td> ﬁﬂhimmmbdalaxahmavldg dlﬁmmaﬂmasdbe&chmf the

triethylene g ol . bis(2 ethylhexanoate Iast|C|zer
CRMmBBRIIad gfvreaﬁaewhf%%t FQr eXARRIR Ymey sheetgande formed

@b&?ﬁglﬁ? Q&Ia&al gygmﬁgl a%dhat) eflany Sfint Hn%w gllv@ﬁ]ﬁl &im&a{ to any of
bi ate | ast'i ci Zer and conpoun ed
thret ranges| gxwm@ﬂr phagtigizer yvhm@@pprosuaﬂq, ttorfatm maey @emalstat)omhat are

N Qfeesgx?enofitﬂgtpﬁg%gﬁf?@f PR BEERERLORe o e

cont aiAtynfieifte SkeRAECRIbAY giveh GithirOthe UP&RRE &thny claims are for
| ant hanum hexabori de nanoparticles is prepared in the

JhEratihRePosEenly yehioyldpoebycastrned oHirglk theglaineggnvention to
n two pieces of

%éﬁgg?gggﬁi%ﬂg&ﬁgﬁﬁﬁ%@g@qgfgf?ﬁ&% exposed to a 500C,

95% r #ligireyare moniddwnyto acale mdemmherﬁvme isdizateebeks. The

| am nat de from sheet contaJ uncoat ed | anth

hoxab GRr BB SRS PR B aréw R, SRBNGR0DS; and books,

Rk d RS R Sinl 15‘5&65%"?105%}23@5 By reRgSitlelin i@kniRBLI T &l

measurenents clearly showed d decrease in |ight

absorption at 1000 nanoneters wavel ength indicating a

| oss of |ant hanum hexaboride due to hydrolysis and the

resulting destruction of |anthanum hexabori de

crystals. Lam nates made from sheet containing the

coat ed | ant hanum hexabori de showedjust 2 mllineters

of very slight edge fade. By virtue of the present

invention, it is now possible to provide interlayers,

such as pol y(vinyl butyral) sheet, and other polymner

sheet, with superior, selective infrared transm ssion

reduction characteristics that are resistant to

degradati on caused by
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noi sture. While the invention has been described with
reference to exenplary enbodi nents, it wll be

weawenstoood by those skilled in the art that vRCT/U82907/065810

changes may be made and equi val ents may be substituted
for elenments thereof w thout departing fromthe scope
of the invention. In addition, many nodifications may
de to adapt a particular situation or nmaterial to
the teachings of the invention w thout departing from
t he essential scope thereof. Therefore, it is intended

that the invention not.he |imted to the particular .
dnEUHITIDET thrrepHdee e idraradebubine Asen- WOREUN et comprises

falinfeaed YbREbiaE ot diSpds&Y RRthintmoRfe felRtant Buting,
invention will include all enbodinments falling within
the scope of the appended clains.It will further be

n t V- : f .
e S R L T N
present invention can be used interchangeably wth any

O TG sH a5 b 10 s PFIETH G IRSFRY ROrCEe s an average
Gmatd 18 theh 56U Mr@hegFDOdi ment having defi ned

val ues for each of the conponents, as given herein
t hr oughout. For exanple, a polyner sheet can be forned

onpr.i.sj resi dual | y(vinyl .alcohol).in any of the

Ao e Rt s, Wi S g e b i BE e Ay eroge
demabasitiesitBal 200 bmetpr opri ate, to form many
permutations that are within the scope of the present

i nvention but that would be cunbersone to |ist. Any
fsi g[‘ffe?n{eﬂgferr%?%rﬁilﬂqmyfé'@éa}fc?ﬂlff%éd@b@o%ﬁ% (%Péfé tav%fage

any clains”are tor P UStT ALl ve purposes “onl y an
divendter gfdesshrarc b0shdnoadter |imt the claimed i nvention
to any one particul ar enbodi nent shown in any figure.
Figures are not drawn to scal e unl ess otherw se

lenditeahida é%%?talaﬁlﬁfl? Whfeth Sﬂ%(‘pﬁlklldgild% orBHi, e @%ﬁ#ﬁée@qanthanum
patents, applications, and books, rererr to herein
hsxdberidbyindmootip oxislt ehtimony d¢ihamxdtes dopad Zifcsoxdd,ior atlgyd of tungsten
cl%fn1 1. An interlayer conprising an infrared
86%8rbing agent, wherein said agent conprises an
i nfrared absorbing core di sposed within a noisture
resi stant coating. 2. The interlayer of claiml,

vihdeiintesayed of aladn|0ayliereitospist infiascdabrarbingrapre eumprises janthanum
ﬁgxeﬂ&@dbﬂh@ﬁﬂr?ﬂﬁ Bxﬁg, a(flltiﬂ{oqg tin o\yﬂfef &t 5110%/@ o tdn%gt%ﬁ‘ E)ﬁgie.

absorbi ng core has an average

8. The interlayer of claim 6, wherein said infrared absorbing core comprises lanthanum

hexaboride.
9. The interlayer of claim 1, wherein said infrared absorbing core comprises lanthanum

hexaboride and either indium tin oxide, antimony tin oxide, alloys of tungsten oxide, or a

mixture of indium tin oxide, antimony tin oxide, and alloys of tungsten oxide.
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di anmeter of |ess than 500 nanoneters. 4. The
interlayer of claim1, wherein said infrared absorbing
w@/11a%9 an aver age di anmeter of | ess than 200PCT/US2007/065810

nanoneters. 5. The interlayer of claim1, wherein said
infrared absorbing core has an average di aneter of

| ess than 100 nanoneters. 6. The interlayer of claim

H:b TRELER Ry S LR 1, WHREEI R DS Hdidithe ¢8I Rart QBMEASIRS a thickness of 2
anthanun1%exabor| e, indiumtin oxide, antinony tin

toXi08@anaopless. zi nc oxi de, or all oys of tungsten oxide.

7. The interlayer of claim6, wherein said infrared

absor bi ng core conprises | ant hanum hexabori de, i ndi um

1. T gelay @il A1 , herd b€ modture résdytant @batingnigstaethickness of 4

oxi de. 8. The |nterlayer of claim®6, wherein said

todOrmgneebsor bi ng core conpri ses | ant hanum

hexaboride. 9. The interlayer of claim1, wherein said

i nfrared absorbing core conprises |anthanum hexabori de

Endled inkekayéemafi daimt 1, whexdioleaid avistwe mysistimt coaﬁimEcompriSCS a silane

Sy Hesint porty aron e ange eyt Fafing ahfadtpt alkorst group

1ﬁ)fhéjﬁroi&ula}_§§uétﬂltee&l AY&paft wehtdielt dgenttefigl & 18at One alkoxyl
noi sture resistant coating has a thickness of 2 to 100

granp At moteculht ferifiieal ontie bidgehainf cl ai m 1, wherein
said noisture resistant coating has a thickness of 4
to 10 nanoneters. 12. The interlayer of claiml1,

Vheried e River AUlSUT, vHe@sih Sdia oioRtrtdigatt@opting &smprises silicon
sil ane type treat nent agent, a chlorosilane, an

dipsidgani ¢ agent having at | east one al koxyl group in
the nol ecul ar structure, or an organic treatnent agent
having at | east one al koxyl group at a nol ecul ar

14r Ainndtipleriayed ghass pakecl cdilapﬁsing.an infédriayen wehetay eaid afterlayer

claiml1, ere s i.d noistyre.resistant coating.
QEPRIHSCE 88 ! chw ipgpafat. wihereinsqd pesny |08mP§§Férﬂ%g‘P§§I§d
HR08) Q:Qdmﬁis%bg@l Withih ALRSiS @ YeEresistahedoling. sai d

|nter ayer nprises an i nfrared absorbi ng agent,
wherei n said agent conprises an infrared absorbi ng

fsqrfhedf) el Sf aalm SE W, e%equél tpléllrrleq £3 gh%}egnt coating.
16. The panel of claim 14, wherein said panel has exposed edges.

17. The panel of claim 14, wherein said panel is a windshield.

18. A method of manufacturing an interlayer, comprising:

providing a polymer melt;

incorporating an infrared absorbing agent into said polymer melt, wherein said
infrared absorbing agent comprises an infrared absorbing core disposed within a moisture
resistant coating; and,

extruding said melt to form said interlayer.
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15. The panel of claim 14, wherein said panel is a

bil ayer. 16. The panel of claim 14, wherein said panel
wha®7expdsed edges. 17. The panel of clai m 14, PEGETES®DTI065810

said panel is a wndshield. 18. A nethod of

manuf acturing an interlayer, conprising: providing a

pol ymer nelt; incorporating an infrared absorbing

foe 'Tfh% ¥R SR GhiRCl 8/ Witerei® bdid imﬁwomgdagb Af #s3&MNanically
absorbi ng agent conprises an infrared absorbing core
diispbwah ssidtpelymex madi.st ure resi stant coating; and,
extruding said nelt to formsaid interlayer.19. The

nmet hod of claim 18, wherein said infrared absorbing

agent is nmechanically mxed with said polynmer nelt.
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