WO 02/ 057384 PCT/ US01/ 49251 POLYMERI C COVPCSI TI ONS AND ARTI CLES W TH

ANl SOTROPI C LI GHT SCATTERI NG AND METHODS OF MAKI NG AND USI NG Field of the
| nvent i owdh/gs78saventi on rel ates to pol yneric conpositi onBChaBIIMY23N

el ongated 5 di spersed phase polyneric material disposed in another

pol ymeri ¢ mat eri $opeNERIC COMPOSATONSANS AREIGHPRATH AU GIROPERE hods of

maki ng and using the conpositions. In addition, the invention relates to
adhesi ve conposi t i daHESOAT TERING ANGRVETHOBH OFMA KINGE ANDelU SIN G|

di sposed in an adhesive material and articles containing the conpositions
and net hods of making and using the conpositions. 10 Background of the

I nvention Optical filns and ot her i h ntigien devel oped for a variety

d
of applications, in i . rat| i o0 enhance
or alter characteris #gllé%g?&g{e?ﬁg%@oi eﬁ%%gr F%ﬁ ngglgélﬁ%glfeé&%gtghi nst ances
when it is dési rdipbmed ghaseapulpodricopatersl Higpased ineadtharpobinieeic massiabawdt t er

|l ight. For exanple, in nman i splay.and 15 prqjection sgreen _applications,
a broad hori zontaétfc’leﬁ?icg\}\tﬁlﬂgééﬂeg 05130@181}?&“%%%84)%%3% ana U§8eMCor vi ever
maybe posi ti onedomBoditishs Sin@edifibn, HREnFHinG RYatedlto MHREESEInYIdsTibASARing o t he

other hand, the vertical viewing angle typically does not need to be as
broad because teH@eeddisparsedipbyssmatesial digosed ipgn pdhepive eistahand Article di spl ay
or projection Sghegh fols AGS Mals! i .

desirable to have an n%lqsotm ogiiﬁén%ﬁ |e§i|c{))lag§)/fw t%%ﬁd;ﬁg#gtﬂ}efgpg%%gd

hori zontal viewi ng angle, but a relatively narrow vertical view ng angle.

One net hod tyg nodify the view ng wgk&uhagkﬂgqgvén%nuse of surface
structure, such as a lenticular Ien een, ne di nensi onal |ens
structures are nol déwticalfidmpindgtther devitss havethsen davielghed fosa fattsed by t he
cylindrical-like | 25. str ures_onto a diffusi filmto .achieve
asymmetric diff ﬁgPlgcﬁaorﬁbWé@gﬁlgtforlug% Sldc;éﬁ r%?vesag%c egr?gxgooeﬁ@arfcﬁo al Eries of

t angi bl e gr ooveshahttetisticaof digplax pngasidlas shete ark fr3fHER Shen khd desirabdgaency can
interfere with the pixel frequen in ligquid chystaI based proiection

di spl ays and gedBFatP¥0Y F qr ﬁé&vf"seﬁ?ﬁ‘%?r lighte Fouexapples panydisplag gbd cul ar

screens is lism tegedidh s&ké}{h\%ﬁéajﬁﬂﬁsﬁ h Bfdall NBGRNEI ﬁ@s‘vﬁ% ahgle WHeGRibRIbEGIusS0
frequencies are higher. -1 02/ 057384 PCT/ US01/ 49251
a user or viewer may be positioned to the side of the display or projection screen.
On the other hand, the vertical viewing angle typically does not need to be as broad
because the user or viewer is typically positioned with the display or projection
screen at or near eye level. Accordingly, it can be desirable to have an anisotropic
20  display with a relatively broad horizontal viewing angle, but a relatively narrow
vertical viewing angle.

One method to modify the viewing angle includes the use of surface
structure, such as a lenticular lens screen, where one dimensional lens structures are
molded onto plastic substrates. Light is focused by the cylindrical-like lens

25  structures onto a diffusive film to achieve asymmetric diffusion. However,
lenticular screens contain a series of tangible grooves which can be expressed as a
frequency. This frequency can interfere with the pixel frequency in liquid crystal
based projection displays and generate Moire fringes. Thus, the use of current
lenticular screens is limited for high definition image display in which pixel

30 frequencies are higher.
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20  substantially aligned. The first polymeric material has an index of refraction that

differs by at least 0.01 from an index of refraction of the second polymeric material.
In some instances, a pressure sensitive adhesive material is selected as the first
polymeric material. The orientation of the elongated structures and the difference in
indices of refraction results in the polymeric composition scattering light

25  asymmetrically.

Another embodiment is an article that contains a substrate and the polymeric
composition. This article can be used with or also include a light guide, wherein the
polymeric composition is disposed on the light guide and extracts light from the light
guide. In other instances, the article includes or is disposed on a display to increase

30 aviewing angle of the display in at least one direction.
Yet another embodiment of the invention is a method of making an article.

A polymeric composition is formed using a first polymeric material and a second
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WO 02/ 057384 PCT/ US01/ 49251 polyneric material dispersed in the first
polynmeric material. An index of refraction of the first polyneric naterial
di ffers Iwoatoid7esst 0.01 from an i ndex of refraction of PORUSEcH2H
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descri bed abgve.eﬁoﬁ%ae(teé%(rﬁ? U g@etgl‘&?ﬂl F%:%%Fof%\%ﬁ?g%?rﬁt@cwﬁ%%tended
to describe each msjosaisa@dhankjocixeest thoslon@wdlshudtiiod SERWsakiially alifnddhe
present invention. The Figures and_the detailed description which follow

more particularly e_xeﬁ“ﬁ?ﬁe’f smbqdaaent ofths Gryentiomisan afBCIBFheé‘FChﬁé%Ffieﬂ]_an of the
Drawi ngs The i n\ghkhR8 dRAnBEeRS SonGRiRi hid wgn@%&ﬁm&m&%g&ﬂ% ation
of the follow ng detailed description of various enbodi nents the
invention in cohivesiainorioniof etrgsiivge c Biredighy extgctibmaalinmegs comprisedthe h:  Fi gure 1
is a schematj,c t [ -sect i onal .. Vi f afilm according to the 20
i nvention; Fllogu ggﬁﬁng%gmé(gﬁ%&ﬁla({é?égbéé %’\gvg'i ew of the filmof Figure 1
di sposed on a |i ght - Thebbbvegusinatycif thieepresantdnvediidigis hot ihfeadddry ésstiissacki gur e
3 is a schematic, cross-sectional view of the fi of Figure 1 on a film or
device that ot heqlw‘%f TBP RS Ob?VeEYdHP_g%“f?&taP?‘b?étﬂ]%BfeieB’é gpentiqpethal
reflection, 25 ageRéftinddhd Rtdild€ désoNSitnivatiich il6H hR%e thridthr R&RpITF AREAL I C.
cross-sectional views at right angles to each other illuStrating a portion
of the filmof Fmpedimentst o denonstrate scattering of light by a dispersed -
phase fiber in a polynmeric matrix; Figure 6 is a graph of relative
intensity (y axis) versus wavel engt (x.-?ixis 0 (nm for three films (top
B O rawl

t hree Iines)15accordi ng to the i B L gEPAWINGSf i | m with adhesive

material and no di spahsgfepiASRayBlidt BdmIIBek AR bEEh Bfideitioh bft th  no
adhesive material (second to bottom;
following detailed description of various embodiments of the invention in

-
Ed A

connection with the accompanying drawings, in which:
Figure 1 is a schematic top cross-sectional view of a film, according to the
20  invention;

Figure 2 is a schematic side view of the film of Figure 1 disposed on a light-
guiding structure, according to the invention;

Figure 3 is a schematic cross-sectional view of the film of Figure 1 on a film
or device that otherwise conducts or contains light by total internal reflection,

25  according to the invention;

Figures 4 and 5 are schematic cross-sectional views at right angles to each
other illustrating a portion of the film of Figure 1 to demonstrate scattering of light
by a dispersed phase fiber in a polymeric matrix;

Figure 6 is a graph of relative intensity (y axis) versus wavelength (x-axis)

30  (nm) for three films (top three lines) according to the invention, as well as a film
with adhesive material and no dispersed phase material (bottom line) and a film with

no adhesive material (second to bottom);

-3-



-3 WD 02/ 057384 PCT/ USOL/ 49251 Figure 7 is a graph of extinction ratio (y
axis) versus diffusion angle (x axis) for a film according to the
inventi owOBYguBs& 8 is a graph of gain (y axis) versus hoPCPORZ923 ewi ng

angle (solid line) and vertical view ng angle (dotted line) for one
enbodi ment of a fil NFigareATR@lgeipA@f EQinktiéh tafily §tkisPhersdsi dfs®nInkle (Radaph of
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the drawi ngs and W IFigubed Basedphlde gaih (y £kad) abrkus Hokizeif WiethifeandRAS1RI 00d,
however, that tgii% intentjon.is 15 not. to limt the invention to_the
particul ar enbodifeARtyerisalrsHaganets(dpird limghior a pspond embodimenepta Bi s to
cover all nodificakdifP® thegNtMBRheMHds, and alternatives falling within the
spirit and scope of the invention. Detailed Description of the Preferred
Enbodi ment The pr esefiguiaifeine igtaph pEgae(yi aisp versus hbszaab Viewaty aagle ¢sobid| yneri ¢
conposi tion 20. i > d (di spersgd. phase.pal ynerd ¢..materi al

di sposed i nslgno? ]ﬁgfa %dggﬂt%%e‘rg%‘fgﬂ%%r ﬁdg#‘%alrlfa)s %F a’é’i eelsnbg‘é'ﬁiﬁc (Ffiar%ﬁmt he
conposi ti ons andcemdihgdsthomvemionng and using the conpositions. In
addition, the presen&Y}ig vention is directed to aggg%i,ve conposi tions

havi ng an el ongat ed Eé"%’é‘&enﬁlﬂﬁéseanﬁﬁ? ¢ foafanigysdp tipps and altraesi ve
material and ar tfhGlse§He6iiod MbiRbihve BERnGRGMROS) Wiy dTexansle D adFik afBKi Ng 25
and using the conpositions. VWile the (Present invention is not so limted,
an appreci at i orviibe deseribrkin detaibc it shopld berumdprsipedthomavepi that thednigationsd t hr ough
a di scussio of - - DrOW . I i, N r are

et ned as 131 | dob DT BN BERNERGHEMRH IR Miboakifhul ool o hETGBelll o

t hat a pressur e thenthtipwis tacivesillmodifibeiony eduiedents3 Ondealidmaticmn gatiggwithin
(preferably froma substrate ﬁtlﬁrface.at a rate of 30 centineters/ mnute and

at an angl e of g]lbes@?rté{ﬁl PeOPRSRPGE) P8t aches from a substrate surface

Wi t hout

Detailed Description of the Preferred Embodiment

The present invention is believed to be applicable to polymeric compositions

20  having an elongated dispersed phase polymeric material disposed in another
polymeric material and articles containing the compositions and methods of making
and using the compositions. In addition, the present invention is directed to
adhesive compositions having an elongated dispersed phase material disposed in an
adhesive material and articles containing the compositions and methods of making

25  and using the compositions. While the present invention is not so limited, an
appreciation of various aspects of the invention will be gained through a discussion
of the examples provided below.

The following terms are defined as follows, unless otherwise stated:

“Stretch removable” means that a pressure sensitive adhesive, when pulled
30 and elongated (preferably from a substrate surface at a rate of 30 centimeters/minute
and at an angle of no greater than 45°), detaches from a substrate surface without
significant damage to the substrate surface (e.g. tearing), and without leaving a
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significant danage to the substrate surface (e.g. tearing), and w thout

|l eaving a -4 WO 02/ 057384 PCT/ US01/ 49251 significant residue, preferably
t hat whi oh00%037B8%l bl e to the unai ded human eye on the subET/US1E19251
"Substantially continuous"” neans that for an at |least 0.5 centinmeter |ength
sanpl e of the adpagions r6QAROSkALBLY tha's@iknliflvisBR WREHRBIhEatd t |east
50% of 5 the fi bersC prresen?ﬂien at ﬁ’e sarrplé ‘z’alrle conti n%o%‘ghd@ee&g% hr%oken).
"Tensil e strengtshbsitateans the nmaxi numtensile strength at break when tested
according to ASTM D 882-97.. d. ncorporated herein by.reference. The polyneric
conposi tions of the i%é)glr%fl ?acl)i R "Flﬁliﬂse e t@%f??r ef"\/%leﬁgtlo' n‘?P'llgeteﬁlﬁ?@ﬁ ials,
wher e one pol yneample whthe atllidsive sotpssition S4ken asthéiatlifng dreetic) gelbaes5®h bact ur es
10 within the other polyneric material. One particularly useful exanple of
such a pol yneri gfhec%%?ﬁi%.‘gstepﬁﬁ ﬂ?es"a‘élﬁ{eéEPrfé@FW’é’u%Bﬁp‘H@F‘tkie@n_ that includes an
adhesive material antedicimaph® aluRiRSEoIRLE LAl IMAkn FuAioRRIAEP

el ongated structures wthin the adhesive material. ese el ongate

structures of t lBecomdisgirATEMIh&297, ingowptated haeginebyaefergnes. axi s,
corresponding to the . Nl Is ] 15.structures.. The
maj or axes of the el ghgﬁ‘?i%%‘%%ﬂ%&%?%&@@%lsuggénal%lg:ﬁ%ef %&eagﬁtl‘”ér%@}mgf | east
wi t hi n domai ns, materialeewheatk pnepilgmeivmasia isalisperbbibasaniiigple engmédstinaurddas at
| east one index aof .refractign that differs froman index of refraction of
the di sper sad itk Bkl e il Si perbrbiney yset vmnbahirBt st he
pol ymeri c conpogblyhRfic cémpdditih@SSiiHiBestRdpbBorAHRESINR s 808RRSd | on t hat

i ncludes a pressure sensitive adhesive 20 material as the adhesive

mat erial . The i MASsial eicka disnersgd plase Bieyripldhat isdiggosad as slppsated stugtuzespol yneri ¢
conposi tion that,:j i i il t g

i nventions and egﬂgiguggkﬁgﬁgg? %?lgl?)r%?se%ﬁgé%%&#ﬁrﬁowétéﬁhﬁﬁéﬁ%od t hat
the inventi ons nuderiahhave alyerjarppls) edresionding 6y the longesti lvegth dangnsioy wéthiec
conpositions that .contain a pal ic materjal dispersed. ubstantially
21 oned, ol dngackrier, RedlpdeR st e frkRhf sriarey BF RRrRabERA The
di fference in thesi wighit @Smaihs,d fhf HalgeANcdigiontien TiadaekashiteidlBisaii al and
the di spersed phase material and-the orientation of the el ongated

structures provigpglone O redigeticnghat gfspeyam anindex efiyefristipy pethe dispersed

conposi tion. Fornexaimiil b 8RO ¥ Bhiséme SAPRBRLS, A AR cSRbEARIGa!l |y
scatter |ight. ‘Fhis | i ght %:anebe transsm'%ted throdghp% or rcgﬁlesg?%l gby t he

pol ymeri ¢ conpogipréssyre sapisiive aghgeive cogaposition ihatjinglnddsepresewrg serisitive adhesive

20  material as the adhesive material. The inventions are discussed herein with respect

to a polymeric composition that includes an adhesive material to illustrate the

inventions and design considerations; however, it will be understood that the

inventions can also be applied to other non-adhesive polymeric compositions that

contain a polymeric material dispersed as substantially aligned, elongated structures
25  within another polymeric material.

The difference in the indices of diffraction between the adhesive material and
the dispersed phase material and the orientation of the elongated structures provides
useful optical properties to the polymeric composition. For example, the polymeric
composition can anisotropically scatter light. This light can be transmitted through

30 orreflected by the polymeric composition. The largest scattering angles occur in
directions substantially perpendicular to the major axes of the elongated structures.
The smallest scattering angles occur in directions substantially parallel to the major

axes of the elongated structures. For example, in a polymeric composition having
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directions substantially perpendicular to the major axes of the el ongated
structures. The snallest scattering angles occur in directions

subst ant ivad byoyas4al | el to the major axes of the el ongat eBCBUSUCMeFles. For
exanple, in a polymeric conposition having -5 WD 02/057384 PCT/ US01/ 49251
the mejor axes @fc hhi6r SLOOERE agngakerdlgﬁ{l&ﬁe%&rnkeqqﬁﬂfévbﬂmaﬂlgxe&%t ﬁ%a'
direction, the largest scattering angles will be observed in the

hori zontal di reé&Tg®hS<aﬁﬁlllgmgbmll @mbsersqﬂanttlerhongomd@ire@lmahd thoemelser ved
in the vertical dlrect 0 ut i

conposi ti on and ﬁ“ﬁ%%%la pegr gsﬁ?'eé %ﬁ‘%éﬁ %id'ﬁ%\t}gn aﬁw Jtiléh’ftf%‘qgfh‘%

i ncreased hori Z@ﬁlyﬁiemib@ﬂcp(ﬁgloﬂmgdl plachdevei ligh€sdurercaabad a%ﬁbs&dnﬁﬁlll}ng angl es
as a result of the o |ented el gngated, structures with I|ttIe or

i ncrease in he &S ta\FisTgne aiely due tofiednceeasgd sgpticaing anglesn aﬁ@ult
particularly usegfye o‘ﬁ'eﬁt@d gbﬁé%lte%%ﬁu@fﬁ&gs RhRigelr ﬁgﬁlcreagér 1ﬁ ertlcHl xﬁggl'n ion to
optical properties, the dispersed phase material can, eS| re

enhance or al t eenglecHhis cenflgupstiop eantiegartighlatlpn usefid Me@udmplacmmeirprqbcuolnn

parti cul ar, 'the gél}%persed phase polynmeric material can act, if desired and

sel ected to do §0 reinforce the polyneric conposition (e.g., a

pressure sensitive a@ihelitioa to opﬁmmb}tdrtﬂm)theHhﬁerfeﬁlphﬁs@h%hatmpﬁﬂediﬂea,n of’

the present _inventi on can haye roved ive strenlgt[h as re resent ed
{Brictlig th

by a hi gher P enSPhce e ARHIRC [RECPPEICE § ‘6% SIgHmatgy % a

simlar conposi idispBrs¥d fHagSolyh@icGhaR R sRtheh R sired HRY @éléc?éd to»&@l% tw onal
description of these nechanical properties and exanples ill ustrati ng these

properties are [eibloredee IP(ﬂYTQPfS copRowtn (agp R ipEcsturosensitive adhesee | entitl ed

"Pressure Sensi al", filed
on even date he%gmﬁ ﬁﬁj&%o %E&%h%%%&%g%%é%%%@ gltle lﬁgﬁe in by

ref erenc e Typi d¢aproyed thesmé smggh,ead rqxrafsanrecllbjeahlgherttmﬂdst&pgth séthephase

mat eri al gener at.ed esi ve er i spersed phase
Tator il and®t neREPaYGT M Rt A SEuR TR S L B BRI EREL G phace
mat eri al . The apididrizdt iAdditiohal descHpta offtilss€ RretianiRaldesierid afld &@fipiedN Creat es
and orients the el ongat ed structures of_ the 25 dispersed phase_material.

One suitabl e metfisiafingthessproperigs prg@ravidedin ¥ oy Baentiyiplieption Sgiiad ponsi ng t he

conbi ned adhesive and di sper Sﬁglﬂg@%gssﬁ%tsgﬁélﬁ}e &ﬂlggv(% Wﬂlli’ﬁtm@fkﬁs where the
di spensi ng i ncl u—dWThe—apﬁr'fcatl on of a shear force, such for exanpl e,

by known ext r usiRsinfansthgddaterialy filed onreivenudate he@ovithy @bd:lgpt Nal ftﬂﬁ%‘ﬂ@‘m not

necessarily 20! hg Sncorporated herein by reference.

Typically, the elongated structures of the dispersed phase material are
generated by mixing the adhesive material and dispersed phase material and then
applying a shear force to elongate the dispersed phase material. The application of a
shear force in a desired direction creates and orients the elongated structures of the

25  dispersed phase material. One suitable method for applying the shear force includes
dispensing the combined adhesive and dispersed phase material onto a substrate
where the dispensing includes the application of a shear force, such as, for example,
by known extrusion and coating techniques. Generally, although not necessarily, the
application of a shear force is performed at elevated temperatures and then the

30  polymeric composition is cooled to room temperature (or a use or storage
temperature) to set the shape and size of the elongated structures.

Figure 1 illustrates a top view of one embodiment of a layer 100 of a

polymeric composition, according to the invention. The layer 100 includes a
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application of a shear force is perforned at el evated tenperatures and then
the 30 polyneric conposition is cooled to roomtenperature (or a use or
storage wenpeiatdure) to set the shape and size of the el pOyas@Ed9251
structures. Figure 1 illustrates a top view of one enbodi nent of a | ayer
100 of a pol yngibisean€igifpstifniodd phadé CO &ithdadhesitdiBatbiil @R é16Mkated BRudr@yer 100
includes a -6 WO 02/057384 PCT?U801[49251. substantial |y continuous phase
102 of the adhesPdef Bhadispersad rhas eatesiay abight ingidant oy the polymgric efmpasisioni sper sed
phase frateri al . G WaloAl i FQQE i 1 er from
behind as trans rﬁh 't? Eﬁlg%jﬁ?lﬁgﬁgﬁgés l?i}gﬁrhﬂg%gglg%ggﬁ frngﬂP ect géddeltctegrl\qgl,lt’ %ﬁehbe
scattered pref eseatteiedIpraferentiadly ireditactions ppwepbiendir o thamajar akéseof thegj cdongateés of
the el ongated 5 ru 10 repr.esent ed he ] ong arrows 106. In
contrast, rrugh IS%LtéchEu r(éésg%? Serreprﬁlésgen\%%lbp'%%clg%ﬁarfor‘iv Sc}lBg‘e 58 %St’glél}céﬁelsﬁl to the
maj or axes of t keattetinngil &@dur iadire@iotd SBalled® thehjos Sk 6fkhb¥lohdugedshor t er
arrows 108. Adhesive Material 10 The adhesive nmaterial can be a single
adhesi ve or a cSWHTHEDRSFFPEERSPYIRe shopsrarodid@3ves. A variety of different
adhesi ves can be used in the polymeric conpositions of the invention.

Typically, alt hough not necessarily, the adhesive material forns a
substantially c f te rix within which the elongated structures of

t he dispers phase i -di se eneral , the.selection of 15
adhesi ve rra? gri al an %?‘éﬂﬁg&%%é‘%ﬁﬁé’%g&n% ié%l{: g‘fh%%lg%orbaedorrpé’clfleatlﬁ%%fg °0h the
desired opticameasddheretsam caletyprfdiféstdnt adhesing chhde t@edmatht pollyinksic of t he two

(or nore) materials..In rticular, pressure sensitive adhesives can form
useful pol yreri SomB?}%%’éi(’? &Gﬁ%‘fenm stlé'f‘el,?y’ g@oiu&‘am?&?%@as og’é,ad]beé}vﬁneri c

conposi tions Ca&la@érﬁpfo@ﬁsaﬁlﬂfsfﬁﬁﬁlallgﬂcbﬁlﬁﬂbu@:ﬁ&ﬁﬁiw{ﬁiﬂwm@ﬁ@h@'eﬁmga_@@f'er ally, any
pol ymer can be used as long as a 20 suitable and conpati bl e di spersed phase

material can al stugiuresef the flisppricd phse wagraial are disprssd. r lagergseli tha Felegtign of
mechani cal op .£S: . i r ' dhesi ve
Tt or i al o i o1 adundsS il GRS b BN S P R e S At er .
synt heti ¢ r ubbemptica ayd mpchanioil podpedop aidthecappagbilipwaefiihd twet(bemere) acr yl at es,
net hacryl ates, pol oLefi ns,. qnd 25 sili cones, Sui t abl e nogﬁPﬁA material s

i ncl ude any t hePRSBIEEs {1 REHGT S RIP SUeTgstg Fabesiyes ean form pSeh pofymericyi 't £ or i ng
by at |east 0.O03ohpeditichs’ Blorésti, ¥einiibsiekatdle, ipbBn@iis pansRtionphas&onat eri al .

Sui t abl e pol ynmers ierglcl,ude, f or exanpl e, polyacryl ates,

rfonn without adhesive materials. Generally, any polymer can be used as long as a
20  suitable and compatible dispersed phase material can also be selected to provide the
desired optical and mechanical properties.

As an example, suitable pressure sensitive adhesive materials include
pressure sensitive adhesives based on natural rubbers, synthetic rubbers, styrene
block copolymers, polyvinyl ethers, acrylates, methacrylates, polyolefins, and

25  silicones. Suitable non-PSA materials include any thermoplastic polymers that have
a refractive index differing by at least 0.03 from a refractive index of the dispersed
phase material. Suitable polymers include, for example, polyacrylates,
polymethacrylates, polyolefins (e.g., linear low density polyethylene, ultra low
density polyethylene, and polypropylene) poly(vinyl butyral), polycarbonates,

30  polyesters, polyethers, and polyamides.

For example, the pressure sensitive adhesive can be an acrylic pressure
sensitive adhesive. Acrylic pressure-sensitive adhesives can include an alkyl ester

component such as, for example, isooctyl acrylate, isononyl acrylate, 2-methyl-butyl
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pol ynmet hacryl ates, polyolefins (e.g., linear |ow density polyethyl ene,
ultra ow density polyethylene, and pol ypropyl ene) poly(vinyl butyral),

pol ycar bovabres73®0 pol yesters, polyethers, and pol yam desPCFHos0e023Ipl €, t he
pressure sensitive adhesive can be an acrylic pressure sensitive adhesive.

Acrylic pressur ecﬁrﬁﬂﬁ utethyeh@@hasyme sndidbutylnehyldearain optiokyily, @ 8é-Blono@ermponent
such as, for exanp |soocté¥ acryl ate,. 1 sononyl acryl ate, 2-nethyl-butyl

7 WD 02/ 057384 0?5@??119%911)011992 ex%{wl?laa%c acyd, é\%%lgﬂmﬁéfe‘;lﬂ Vi peefate Nand
n-butyl acryl at ifngyrrdiRbhd (abtheryRics QadDRG M Ehide CAFRQNEN furSHaLs ;1'1‘1%1 for
exanpl e, acrylic acid, nethacrylic acid, 'vinyl acetate, N vin
pyrrolidone, (nﬁ@h%&@ﬁykaﬁe A§ﬁevhmabr@baﬁvmemﬁﬂuwwmméybeﬂmeamarates and
styrene macrQme eﬂpl th essur.e s n3|t ve .adhgsi ve
can 5 incl udg frmd‘fd% q%%g wel eg%l}tpﬁrg?rg(eéﬁ fcagléiror ethac d r?g clic
acid and from 8@ 1000wé1@161 peegof ispestyentylags, 24eﬁ@bﬁéxyzl aoayﬂiitybﬁﬁ-iauty?aceﬂﬁtyl hexyl
acrylate or n-but ac te conposit One adhesi ve terial of the
present inventi 63“?%‘1‘%’56@16 efg’@/oma‘éfﬁ‘ﬁtﬁp%egﬁqeﬂtlmenﬁ‘@‘?ﬁ‘& W% 1d% d and
85% 98% i s00Ct ylac§hié i@ bPmetRac@iIRbiaad ¥594-9304 MdRtyE aQYlatd; ia Lhe%%lr ylate.

Anot her adhesive material includes 2% 10% acrylic 10 acid % 10% st yrene
macroner, and 83%BEvATInSd EgYlatee Arotheradhsive materdal inclndse i 0Paastydighesi ve
can be self {hac he pressure
sensitive adﬁes?%g'gy]b?q%*%&fgéfﬁ@gerggsggﬁgﬁmg&?hg&gi rosin ester
resins, aromatic hydr toapbsmersesitive ,admlswpbathecse]ﬁyadkga«aatabhﬁensem esaddedhd

t er pene resins

can be a singl et%goﬁ@cfﬁ %%ﬁr%éfephgt}% F“‘.%S’i%lng'&} a{{%‘%@% H%Pge’ghas geri\/\ﬁlen

mul ti pl e conpouneélsn éd@ réka@faroihie 16/arRAYATEsEE Aliphdc i E6daod 1&insl 478 Sci bl e
with each other. Wen inm scible dispersed phase 20 conpounds are used,

nore than one tﬁ%ﬁe@fm%‘i‘%persed phase will typically be present in t he
pol ymeric cqgposition. Various dispersed phase materials can be used.

Typically, the dispersed phase naterial is a polymeric nmaterial. In at
| east sonme emboddispersed PhasaMatiriaber sed phase material is el astorreri c and

can be a sem - crystalﬂ1e sem. Cr | 11ne fpoI ymer

can si mul t aneously haveabgﬁoﬁedé)%sfﬁrhm?g{%Hé’e ?A}e CPVIP%und ora om mation o

two or more compounds. When multiple compounds are used, the compounds can -

be miscible or immiscible with each other. When immiscible dispersed phase
20  compounds are used, more than one type of dispersed phase will typically be
present in the polymeric composition.

Various dispersed phase materials can be used. Typically, the dispersed
phase material is a polymeric material. In at least some embodiments, the dispersed
phase material is elastomeric and can be a semi-crystalline polymeric material. A

25  semi-crystalline polymer can simultaneously have both amorphous and crystalline
domains. Examples of suitable semi-crystalline polymers include polycaprolactone
(PCL), isotactic polybutene (PB), polyvinylidene fluoride, ultra low density
polyethylene (ULDPE), linear low density polyethylene (LLDPE), metallocene
polyolefins such as poly(ethylene-co- butene, hexene or octene), and other ethylene

30  copolymers such as ethylene-butene-hexene terpolymers. Other suitable polymers
include, for example, poly(methylmethacrylate) (PMMA), acrylics, polycarbonate,
polyurethanes, and polyvinyl butyral.



domai ns. Exanples of suitable sem -crystalline polyners include

pol ycaprol actone (PCL), isotactic pol ybutene (PB), polyvinylidene

fl uori dewab2/oza3s4ow density polyethyl ene (ULDPE), |i near PCDWSUeit y

pol yet hyl ene (LLDPE), netall ocene polyolefins such as poly(ethyl ene-co-
butene, hexene or oC{ROGkperdAPnt Bﬁ%erﬁfi’é‘l@pﬁﬂaﬂ{ %&9@1@%&%& iAHERiHRS

et hyl ene- but ene- hexene terpolyners. O her"suitabl'e polyners | nc1 ude, for
exanpl e, pol y( naxithyar enlyishghtly saluble ivi Piedlesiva orayariabat thepobopssndrmdase,

pol yur et hanes, and | yviqayl. butwral . =8 WO 02/ 057384 PCT/ US01/ 49251 The
di spersed phase '%r%feg&?ré%{ %l{n?f 5%%’51 s aa%algﬁﬁt%g,wntgﬁogﬁ%‘aﬁl%ﬁ]ij&? ble with
or only slightl dispakedphasd matetiud apdiiihsdiveemaredia typidallablldwiez abaeRBEY Ng and use
tenperatures. The _inm.scibilit nd cc(l)rrpat ability during conbinatjion of the
di spersed phase URFHPE} fistersiofeiiREgerred Rigsempigrial i te pihesive gigderial, if
substantial ly 5 gugdefior m di spersion of the dispersed phase material within
the adhesive material, if desired. The adhesive and dispersed phase
materials, as wel| adhepdhegifipindtdisporsedpiobe mafarials aavel atthe Amoprvefeach ng
conditions, are i . 0. i [ ed. phase

nmor phol ogy. A vgﬁ%{%{tag%df%%lﬁlﬁ ‘%%%gon?ﬁlgggé%o&plgﬂ%%gf%t%g?toe(Itja%gl)%ﬁ%‘%r?%ct ures of
t he di spersed plapesaibghasd mbrpbalpgybeA Vaietyedt.diffsuett sisipepefshe ¢lodgatd, f or

exanple, fihers, filaments,. rods,.ellipsojds heet s nd ribbons.

Mbr eover, t ﬁgse Sﬁ%ﬁ‘é‘ﬁﬁgﬂgﬁﬁls?févg phgsp &agaﬁfi, capibg i’ﬂ‘ﬁ& §‘f°ﬁl§g?ﬂeﬂgﬁcﬁlgﬁrf°rot her
configurations. ekimpldditetsPRlamehdGody, BiEipsobRCiHeE ahd SPERS. Morddver, Blegngat ed
structures can be, for exanple, circular, oval, rectangular, square,
triangul ar, or iShapeyeANdiaYe SRight. zig-7ag: sinuspidplgen ofhes cenfipuraginns: i1p additiony
determ ning the g I I i i f ¢ t he
shear viscosity ﬂ?act??% Sg‘g{té)\%ggga{%ﬁéFﬂogiieggggétgcg%&géﬁgglléwrrg?rg%%ﬁé’%mtg ]he
adhesi ve mat er i aval, tehtengwlaresghare) tihngubanor oregblet.ween the two materials, the
shear rate, ,and the draw rati.o. The shear Vviscositi t th rocessi ng

t enper at ure lgt whi chgi%ageé'ﬁtggarcmf Socra{:lé’orill][ggut‘i)t/? apprie “etaf &lf‘peéﬁe‘laé’g?set he size
and shape of t heng@phdiedyunctedihg foretamiyle,ttheshdiarspeosdati beeen s dsperted The
rati o of shear viscosities o{‘l t he .di spersed phase paterial and the

adhesi ve mat eri @hasenaisrigy g theadhgsiygymaterizl fhe pyterfycipl tepsionpetygsatha e rati o of

the shear Vi scosidraS aRishdabeidbiPRE 384 Rfigse material and the adhesive
material, at the tenperature at which a shear force is applied, is near

one (e.g., about 0.5Theskzpr vigdapities at the processing temperature at which the shear force is

20  applied will affect the size and shape of the structures formed by the dispersed phase
material. The ratio of shear viscosities of the dispersed phase material and the
adhesive material is typically in the range of 0.1 to 10. When the ratio of the shear
viscosities of the dispersed phase material and the adhesive material, at the
temperature at which a shear force is applied, is near one (e.g., about 0.5 to 2), thin

25  filaments or fibers can be formed from the dispersed phase material. For lower
shear viscosity ratios (e.g., 0.5 or lower), sheets or ribbons are typically formed from
the dispersed phase material. For higher shear viscosity ratios (e.g., 2 or higher),
short rods or ellipsoids can be formed; although at very high shear viscosity ratios,
there is typically little or no elongation of the dispersed phase (e.g., the dispersed

30  phase will remain spheroidal). Shear viscosity can be measured using, for example,
a capillary theometer, such as the Instron Capillary Rheometer available from

Instron Corporation, Canton, MA.



25 filaments or fibers can be formed fromthe di spersed phase material. For
| ower shear viscosity ratios (e.g., 0.5 or lower), sheets or ribbons are
typi cal | ywéor/om5884 rom the di spersed phase nmaterial. For PCTUSO/®hBar
viscosity ratios (e.g., 2 or higher), short rods or ellipsoids can be
formed; although at yg&ychi &HSI&}D% ls\é'bég(ﬁdt&r}{nﬁ ér&ﬁphaﬁ%%éﬁo'lo}? Xg{zvcal ly
little or no elongation of the disperse hase : spetse

phase wil | renaiintedypsiid ltemmdallS)genshléadesmbé@ d£ theyntcléamabwnmsm)@urgasxrﬂ@ for

exanpl e, a capillar nef such.as the iron Rheonet er
avail able from Wcl@&%%ﬁ'%g?o berrs1°r faﬁlﬁlfmﬁ()f*’lﬁal P eﬁ%ﬁ%ﬂ’ﬁ%%b B break

PCT/ US01/ 49251 apaxt euﬁr@ahmheﬁﬁtmmw&mgqﬁmsdag 18 Hodet e/ the fntdifasiger sed phase
nor phol ogy. Low interfacial tensio i |1y desjrahle. If the

i nterfaci al %en§?"(§’r?n1%t°f’ ;| doRlgts @frthe éper |p as%f”raé‘ﬁ’@iwﬂi”%ﬂfe&éhqsﬁiﬁl fibers
or filaments of rﬁéa&a@b@nﬁrcﬁﬁ@um%aeg@wwoﬁier Q@Plearo%lg perddihhsedtiifg L he
shear flow and cooling processes. |f, however he interfacial 5 tension is
too | ow, dropl etdsring shepflat.sHs erachinslenthe abitityep obiping long fiber heﬁlanllh@tsl ve
material can be diff liesc th 0 spersed
phase material duri '%ég?i?%‘;@wf @dﬁ%v ﬁ?éfs“wélgar%é) un%3°t%etrﬁ ga@ eto obtain a
| ong fiber or fldh@aieeﬂphaa'éieﬁaﬂamﬂy, artagher shedr idteavill tastilt i Mdhgdr eﬁhmed npact the

nmor phol ogy di sper sed Gener al hj gher_ shear rate will
Toen T DY) 3o st oliSen S Hiemrabes Dpgy Bp Hoffied SUGRESFH SR | 5 1 00
high, the el ongafugiflg ﬁieﬁﬂJCEHérsE&r fobd ot AWhRAKhe Slbidated sﬁﬁlﬂlﬂ’és brédlewRPndrAL € at
whi ch the el ongat ed structures break will depend on the thickness of the

structures and tihethiskpess offhe srctusssend dhecithapeerampietpelescrified wie-titon, a | arger
draw ratio W || GREHA tofer @Y o 'wruh gﬁﬂ%%%uﬁﬂgﬁh A RLHE Huires TE

di spersed phase material typic ting t {ure above the 15
use tenperature of tHée pmpqtswdmh@semlstyplceﬂyhaSlamnellmgltgmpdrzttmedbwmethsed

phase nateri.al ica h a.nelting te er bove th t orage

t enper at ur e 1f tuﬁé%nt?&ab%r%?ﬁﬁ © RUP L orpest aﬁﬂ?ﬁgﬁf ?l'beldépﬁ’&ﬁ‘g? 098 ured with
t he pol ymeric conpasil typieally hdSrnehdtiabyperatie a@bﬁdlﬁé sieflgPRAperafied Mthadl has a
nelting tenperature of at least 70 C.. Mlting rrBeratures can be_ measured

by, for exanpl e PORieris CRHPISHIONIE apartigle Q’Gmtf&‘ftﬂfﬁil Wittt the nobmesrie pompegitioine
enbodi ments, t he dispgr aeqlsﬁégéeg%a@%%rﬁh h s | 1SS RmpH Rt ARGt Bhdi Yo 0c¢.

conti nuous flbers In“one e i'ment bers Tare, on average, | east
about 0.5 cent iMeting smipenatyrezvdn bamedsered by, faveangk, dlﬂbmnmlzcammngbout 5 cm

long or morey . orimetry (“DSC).

In some embodiments, the dispersed phase material exists as substantially
continuous fibers. In one embodiment, the fibers are, on average, at least about 0.5
centimeters long and can be, on average, about 2 to about 5 cm long or more.

If diffuse light scattering is desired, the cross-sectional dimension (e.g.,

25  diameter) of the elongated structures of the dispersed phase typically should be no
more than several times the wavelength of light to be scattered. Otherwise,
specular light scattering will dominate. However, if the diameter of the dispersed
phase is too small (e.g., about 1/30 of the wavelength of the light to be scattered),
little scattering will occur. Typically, efficient light scattering occurs for light

30  having wavelengths that are the same as or less than the cross-sectional dimension
of the elongated structures (e.g., half the cross-sectional dimension or less). In
some embodiments, fibers of dispersed phase material can be formed that have a

cross-sectional dimension of about 0.05 to about 5 micrometers, preferably about
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If diffuse light scattering is desired, the cross-sectional dinension
(e.g., 25 dianeter) of the elongated structures of the di spersed phase
typi cal | ya@hwod7é84be no nore than several tinmes the wavel pagUkoeM231 ght to
be scattered. Otherw se, specular light scattering will dom nate. However,
if the di ameter 00f totabeutQiBipRnmats. JWIRSBerk SrepadiclaRy bsefit f@ effictddught 1/ 30 of

t he wavel ength of the || ght e scattered), little scattering wll

] ht to b
occur. Typi cal | yeatigring ef wsible light{abaut 384 ta/phgMdccurs for light 30 having
vavel engths that arepuife 3Ty &% hior loapBlidalialof HieaREASReSRCIRRL di mensi on
of the elongated structures (e.g., half the cross-sectional dinension or
| ess). In sone pbadsontiteriahcan befin Berfernpéf, i spamie dubshaidlyspheichlgarticles be

formed that hav - i | _di Lon. o bout 0. .05 to.about 5

ni cromet ers, rgpr g]flgi?l %%Fgéeg %%&u@%g? 05@%@%@@%{9&5&%@%@%@% about
3 mcroneters. Swuabhthah b 1@macrp@ettisc Thadikperaed @hask nfatriabdahialio at | i ght
scattering of visib | i,ght. (about. 380 to 750 nn). During m xing and prior
to application SFOYRE QAEIPXPE;RLthef IS spersed” phase material can be in
the Torm of, for exaRhéalnsuassabikoitatc SRORN ibbuBi d BbESIO%: BAVLigR: an
average particle size no nore than about 20 nmicroneters and typically no
nore than about ofhefobmsrs cempositiphe Typisallyy e dispersasleohpsetragterigl isehpntalso be
provi ded to {hhe .m i J ! d se
maerial 1o Soodt "ShYpE D sAERhObT oo B Glidy, th MOl SRRIS ARG,
Typi cal | y, the dim®perdaispphakmphaseanaeriavill ssabinubors light keatteong Bonimos0% by

wei ght of the pqlvymeric.conpositian. In ny 1 nstances greater. amount of
di sper sed phaseqﬁ‘é?ragfl('gilesquélpo"y@gﬂfPOIF%OS%PXS Yergihim)-Seatt %‘ BPERD ost

| oadi ngs (unl essmii&igoddGbwerat kiatteipavests.t AOfgdrIoadigyvill Bjpidally seabieaned | i ght
typically undergoes several scattering_ events. A |arger ?’oadi n]g wi ||

typi cal |y incred$eeriage oflightbrfradasess nultgl scetipring grents Gewsh tgpelyprede
scattering quentgmbhhieuahdtils iReITE a&er%gf‘é nﬁﬁgﬂ?ﬁ'e&én gr@pféotéﬂ GiighfiCr ease

t he average nunber of events per photon [0 materials, as
descri bed bel ow, can Othesmatpsialspas|dgsteiiedibeldw,wan hlso bgpintirdesiwithic heposi ti on

dependi ng on the Sit erties.of the, polyneri.c i ti.on.
General ly, the ad esein\(fggnﬁg(gserolnéjltepefn?mgt%ﬁ e@%“/%dtp(%()pé’ggﬁto %glﬁn&?%?e%i ght of the

pol ymeri ¢ conposbp6sitionl Ypaneally,the ddhesivadhasiial & B0l ato absutabBHy vt o 20
about 95% by wei %T o; t he Bola/r,reri co o%i tion., Qther Mterials
oft mpos ypically, t

e polymeric composition. e adhesive material is about 50% to

20  about 95% by weight of the polymeric composition.

Other Materials

Other materials can be added, if desired, to modify optical or physical
properties of the polymeric composition, including, for example, oils, plasticizers,
25  antioxidants, antiozonants, UV stabilizers, hydrogenated butyl rubber, pigments,
dyes, and curing agents. For example, pigments or dyes can be added to the
polymeric composition to alter the color of the composition. In some embodiments,
the pigment or dye provides a color to the composition. In other embodiments, the
pigment or dye is used to reduce or eliminate color from the composition. Such
30  color can arise due to the wavelength dependency of the indices of refraction of the
adhesive and dispersed phase materials.
In addition, an additional diffuse or specular scattering material can be

included in the polymer composition, if desired. This scattering material has at least
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O her materials can be added, if desired, to nodify optical or physical
properties of the polyneric conposition, including, for exanple, oils,

pl asti ci 208205728 anti oxi dants, anti ozonants, UV stabili zerewUStyesigenat ed
butyl rubber, pignments, dyes, and curing agents. For exanple, pignents or
dyes can be addegle btet BrefrRoN WBTskt HRABPRE HchRioh beiho AisicOMral the
conposi tion. In some enmbodinents, the pignment or-dye provides a color to
t he conposi ti on.Thispdditieasl seatistiog melatial is I!Qﬁeubsﬁn'ga’:bmempd W}tblmﬂ@ adesivet 0
reduce or elim r_can arise due
to the wavel engtngattéjgggﬂ;\o ée}r%‘jci:nt1 G ﬂt‘ T1e e%ng%%lteegao Sub% rg%:l ﬁeﬂc?lotrﬁs adhesi ve
and di spersed phaﬁbmmamnteﬂlvatmﬂtmeadiﬂmwmatenain addl ti onal di ffuse or
specul ar scattering material can be included in the polymer conposition,
if desired. This scatteri ng material has at least -11 WO 02/057384

PCT/ US01/ 49251 Mﬁﬁlﬁ ndex of refraction different than an index of
refraction of the adhesive material. This additional scattering materi al
is not substantial |y Toe Aisprréed phipsemmateriahis mixndewith /e aghgsise Inate.ﬂallmg)r@xanpl e,

the scattering ﬁiﬁ!ﬁﬁﬁ' oriented
wi thin the adhesrglﬁﬁ el tﬂéér]ﬁ]uﬁé&lp OEIH gt?%ngsglreagg%w%?\l\adge teérll al is
m xed with the ahtlpelsed/phaaeammendlan@‘éﬂe(adlmmvs uia]‘.eaaltqan@e tibre hylamgdlethomimm tion

e adhesi va U CERIAR ASBaBRE SRy HRERGE CHa CR PRSI B

di spersion, pr 6f1ﬂﬂ&lhﬂkesﬂfefnhdf@1adl }&@emmpm md[kfblénhﬁl lobRel Kledinhesmynat er i al
in the adheS| ve mater.i al arrpl e, sol vent bl endi ng, or

any other suit &HE S‘HF?’P@P@WC%@PWS@I }{ahlétablieéo %H@tﬁlbgfﬁ%@ﬁétsé?@e dipbased t he

di spersed phase /Bl £5hfthe AREsidBaRMAesi ve material . Melt bl ending devices
i nclude those that provide dispersive mxing, 15 distributive mxing, or a

conbi nati on of di speMsdlitdending dgvisesrindludsi these thag proyide Btspctrswt)amxnlrg, and

cont i nuous th of bl endi use .bat nmet hods
O A N e Ty b L S
Brabender | nstr arhtaid cdnfiqudus neettods bbadebiemtilg cahldby used. BANBMRYoS batther nal

m xi ng and roll ng. (using equipnent available from FARREL 20 COMPANY;
Ansonta ey - abathods ke IR B e rAR NDER REB IR b avallabl

from C.W. Brabender Instruments, Inc.; South Hackensack, NJ) or BANBURY

internal mixing and roll milling (using equipment available from FARREL
20 COMPANY; Ansonia, CT). After batch mixing, the dispersion created can be
immediately quenched and stored below melting temperature for later processing, if
desired.
Examples of continuous methods of mixing include single screw extruding,
twin screw extruding, disk extruding, reciprocating single screw extruding, and pin
25  Dbarrel single screw extruding. The continuous methods can include both distributive
elements, such as cavity transfer mixers (e.g., CTM, available from RAPRA
Technology, Ltd.; Shrewsbury, England), pin mixing elements, and static mixing
elements, as well as dispersive elements (e.g., MADDQCK mixing elements or
SAXTON mixing elements) as described in, for example, "Mixing in Single-Screw
30  Extruders," Mixing in Polymer Processing, edited by Chris Rauwendaal (Marcel
Dekker Inc.: New York (1991), pp. 129, 176-177, and 185-186).
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i mmedi at el y quenched and stored bel ow nelting tenperature for |ater
processing, if desired. Exanples of continuous nethods of m xing include
si ngl e sovew/exsssudi ng, twi n screw extrudi ng, disk extruBCTVgS01/49251

reci procating single screw extruding, and pin 25 barrel single screw

extruding. The gaahhRYGHSICARLA¥SnfAR dlehuleceohflodil ributive el ements,
such as cavity transfer mxers (e.g., avai I abl'e Trom RAPRA Technol ogy,
Ltd.; Shrewsbury, Endghepelymeny epmpositionyisehentestis elongating shear forowi sreatipg

el ements, as wel rsive ement s ., | m xing el ements or
SAXTON i xi mo. elsinnedlot BELHUFor RS ot g pfli

Si'ngl e- Scr ew 30 chixbe fotkeedshy' coldimiong farmingahetings, itledigskitaglt vdstingedichys Chri s
Rauwendaal (Narcel . Dekker Ing. : York (.1991), pp. 129, 176-177, and
185-186) . - R AR Slgl@(%‘ﬁﬁif & lopBgatiNg FBHIOTSHE-BH i ng
the Pol ynmeric ComgRedie! filgdid, b8 raday YOEdié)and SulResublilyddniastimpill ek ddtieQive

el ongating shear force, creating the elongated structures of the dispersed
phase materi al . cyhBosiiaig awulstrgier ige exgmple, indidugbsubgirates 9t byubstaie opRaouUS

form ng net hods,, |k j : i 1r aw extrudi ng
t he bl ended com,:r)%dsnﬂ% "gérlﬂ' oq%%e}[hg%d dgﬁlé‘ﬁ“é’ﬁgg’%‘?‘% n%ﬁzljé{)ﬁaaﬁ nﬁdreggg%%mgﬂ’%at% draw di e,
filmdie, or rotpalymeriodompasjtionnndd 8 bixkeguentdriay fromratfdmtdievgndtdoalirgrthewvn adhesi ve
conposition to suhstrate, for exanpl i ndividqual, suhstrates ar

substrate onltoa q%(ﬁgr%o‘%@fo.()t%rrc@?twg% fgwgﬁﬁﬁ‘lﬁ S‘F‘_@Pa‘??bf c thIP%%Fudes

co- ext rudi ng t heolygetiy BHp&itande ldl@ﬁioﬁﬁﬁw@b BR6tkdrRGitIbR REforthed rom a film
die and cooling the 10 _| ayered product. O her continuous form ng nethods

i ncl ude direct | yubsyatealismgdhis methog.ghgprlymericcompesitian ¢sn be aprlied #pihell v novi ng
web or ot her suig @l oEorbofhQ wEhsing WRRL KAt Aokl qukyal Lh i
pol ymeric conpositi ogﬁprcan be_appﬁnlée to t‘nﬁee mé\}?% pr gg‘c%r rreﬂ)gar&é (H%'i ng a
di e having fl exi bl e diftsr forpstiondyyehy athese contamyus rpethatisethe dlohgtedfsometates on by

f th ' th th I tr 5 di d
phase mai or Al GhHCREU R e bl G B RL S R R e e e

pol ymeri ¢ conpogblyn@fic compwitiv td Belowtetrhdling teipatmtebreheafispeRed phiasper sed
phase material. The tenperature can be | owered by, for exanple, quenching

the polyneric &RHESi Thedrmpaiptt can bhiowersdbyclor esmmliy quanghipe the pplymeric of | s

or water baths) Bpbdild Rflg cith&idMeHSndifodd (o.c. il Rils SPRatbRRPERAL: The
conposition is then cooled to anbient 20 tenperature.
methods (e.g., air or gas impingement). The composition is then cooled to ambient

20  temperature.

Optical Properties

The index of diffraction difference between the adhesive material and the
dispersed phase material and the orientation of the elongated structures of dispersed
25  phase material provide the polymeric composition with optical properties that differ
from those of the adhesive material by itself. In particular, the alignment of the
elongated structures of dispersed phase material produce preferential scattering in
directions perpendicular to the major axes of the elongated bodies. For example, for
oriented fibers of dispersed phase material, the scattered light can appear as a band
30 oflight in the plane perpendicular to the orientation direction with an intensity that
decreases with increasing angle away from the specular reflection directions.
A number of factors influence the optical properties of the polymeric

composition including, for example, the materials used for the adhesive and

-13-



Optical Properties The index of diffraction difference between the adhesive
material and the dispersed phase material and the orientation of the

el ongat eav@02/057884 es of di spersed 25 phase material provPdeUSHI9psil yneric
conposition with optical properties that differ fromthose of the adhesive
material by its@idpersédipadd ddnfpshétis, tefdiedsiod iR on tﬁe%hes@e%ﬁ@@fs?é}sed _
structures of dispersed phase material produce preferential scattering in
di rections per p@haieaudterialy, thetdagreqref asientatiersofghe ¢lonpatst streptutres thostieesd For

exanple, for orjent fi | SPELSe ha materi.al . the. scattered
li ght can appear‘%h%;s3 03 eéa'?loglgé%d %{-ucﬁllregsh&'e i%hrllg?jgsg' Ogﬁjﬁr?giw&@epﬁg?\laﬁméﬁoﬁ’rtﬁ?o t he
orientation dir eebiivanwuiiz ofdispertcd phase yndtdial andddhssb@eAerial (i8., tHecr easi ng
angl e away fromthe specul.ar reflection directions. A nunber of factors
i nfl uence the oﬁ?a}r&é“ﬁi t_ ‘?'(‘}Bg’ﬂ‘lt}égfltg? E‘P‘H‘B“'b% gfﬁlgrq?@ga@gﬁtagg}r?q\mmp #el udi ng,
for exanpl e, thgoliesiticampositifarlddhe pro®RneiTRRey RiaRAbls (. d tNPsQikefins 384
PCT/ US01/ 49251 di spersed phase conponents, the indices of refraction of

t he adhesi ve andaaifribe f¥esdor Digmeats)mat eri al s, the degree of orientation of
the el ongated struct WeSaud BEesi 6 i@ fuctures,
the thickness of the |§o ?/ ’I’Iﬁg cg%o%tquérﬁgﬁ%ﬁéft#‘%ﬁ%ﬁsggg%%ﬁﬁéalof

di spersed phase dafitreby alleaan@0 bt si beast mat ipdéxadf réfraction ofitheadhedivadatag)l, t he

uniformty qf t b.stribution of the el ted structures Wi thin the

pol yneric cgr(?porsfottﬁglﬁ%’t SHEYPRE ‘%Peé’éiglﬁé’& r%lagg‘ferfgﬁle"rfﬁ#%?’?cﬁﬁgtwf%‘? °, other
scattering mat elidpadsed plhyEmateil apd ERBkSIve nfabsHaT, a8 Wil askthe h@asek opne i ndex of
refraction of the di sgersed phase material differs b%l]_at | east 0.01 from

at |east one inddonesrd piarchERtYighn Be lighioatireding endriilnthickness). The thlal | i ght
scattering is depgpAgRbLr Rkt {seg{e%ég'ﬁ‘ly O@gspdrm‘aﬁo%é sfqﬁ{.r@ BERAD <t he

di spersed phase matertal and esive material, as well "as the nunber
of el ongated stdiffiereneedstwigtn thie twe hetetiplg hnd eeafly Plopertipm) teathel ndmbamof

t hi ckness) . .The t ot al cattering. of 1ight..| eneral ly proportional to the
square of refraé "D%/egn ﬁ%’é@‘%ﬁs' i fngffaecﬁgeemgeé(t %gérﬁg‘ieﬁ’g{‘xfeﬁf)ﬁﬁﬁg%%ivgp? e\l
| i nearly propor tandsie! didperstdighasennbterial af gehbrali atléast 6.09 0003BO5)Sr mbRe In
refractive index difference between the adhesi vg materjal and the

di spersed phase W dnstagees; the otalseatieripe gfficiencycan be medeled a3 0. 05, or nore.

In many instances, the total tag%ggt@ﬁhggﬁ@igﬁg LapaY «ady be nodel ed as:
total scattering efficiency ocAn2 * t W4 ere An i1s the refractive

i ndex di f f er encevhiset Aisrhe nefractiold slex differenes beaveeani ddhesive material and the

20  dispersed phase material, t is the thickness of the polymeric composition, and w% is
the Weight percent of the dispersed phase material. Thus, the amount of scattered
light as a percentage of transmitted or reflected light can be selected by choosing the
refractive index difference, the thickness, and weight percent of the dispersed phase
material. For some embodiments, the weight percent of the dispersed phase material

25  is in the range of 5% to 50% and typically in the range of 10% to 40%. The
thickness of the polymeric composition affects the light scattering efficiency as well
as the adhesive mechanical strength. The thickness can be in the range of, for
example, 5 micrometers to 250 micrometers and is, in some embodiments, in the
range of 50 micrometers to 125 micrometers.

30 In some embodiments, the adhesive material or the dispersed phase material
(or both) is birefringent (i.e., the indices of refraction of the material differ by at least
0.01 in at least two orthogonal directions). For example, a birefringent material

formed in a planar layer can have indices of refraction in the in-plane directions
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20 di spersed phase material, t is the thickness of the polyneric
conposition, and wbis the weight percent of the dispersed phase material.
Thus, thevanwostss4of scattered |ight as a percentage of transfIt4est or
reflected light can be selected by choosing the refractive index

di fference, the I [ se
material. For séﬁg) &ﬁ%ﬁ%@x@aﬁ@g d%%&g%ﬂﬁa&%?r% ?‘rg“?o%d& ggsggs]%d phase
mat eri al 25 is ibirefringent aratpeiabdan Seult on ﬁﬂ&aﬁzanm -deppndead dpyical prapegics.aliige of 10%

oattori ne e 1 ERERED et S bR L misf RO B et Qish i hghieer

thi ckness can bendtdtials) ¥héreatdeastne blrefiing@X aiatetial is Bsel] dah GOBIRI AL foetv2050
mcronmeters and is, in sone enbodinments, in the_ range of 50 mcroneters to

125 ni cr omet &r s ortheeanal rolavieations gflight incident apdhepplwasrircoppeEony | The largere
di spersed phase gfal&ick 3 indicey wilﬂ%éallkl%smt Eﬂfaféepﬁl%ﬁtscét{enﬁ rrcfrﬁgre' ndi ces of

refraction of the material differ | east ) In a east
ort hogonal di r estétigrisg of liht foexammlie‘lza‘aomllneiflpaShgmﬁmstatca,ﬂalrandqfrtmad |n a

pl anar | ayer can of raction i.rec -14
00 05/ 057504 pOTFURT T ing st Rtars b ol st of B AU BRGe SR Tl * o
different (i.e. refraétith be;ts)veentﬂﬁm@rﬁuaﬁalaor ehdtrpolarizagan I 6@t @ibodimeaga resul t
in polari zatl on endent optjcal ies. For  exanple, the difference
in optical ilfdi @ggg‘&@?wrﬁféu ng?l{ppg %ﬁﬂne(ﬂo%’é?@é‘d)fb‘ﬁ@s@e mdigeppf al s,

when at | east oem&hsﬁafm@mgwmfd%dpéﬂsed abSRbkeriA@bbEnithif kafgfe f Or two 5
ort hogonal pol arizations of incident on the polyneric conposi ti on.

The larger dif fd&fifesipydess fhan ﬁ@llb‘@sth%lllght af it pelpizptipwis ghbstantallydragemitied gl e
scattering and q@h&gh tﬁ? ?&19&%&@%@‘:0&1&? o otl?e'?&elgﬁ%a% bh ?ﬁl eéh? The infic@lofl €aSt

sonme i nstances, e’ra scat'terin
pol ari zat i ons i gefrdetions ofthe ed}mwehﬁldﬁhpéifsai ﬁm@mmmls didReixbyadt least@0lact i on
bet ween t he vvoma?erla for Iarlztlo .I'n one enbodi nrent, a 10

bi r ef ri ngent!>maf&HiRE 7 elﬁ%aétﬂmﬂ% Elﬁ“'m% atB Z35P%r i zation of |ight, the

indices of refracti qRe 8dgrddE ogBkiRTIN\E R MbrghiEP QR RLsRAAER, IBL R fled! S
substantially match (i.e., differ by less than 0.01) so that light of that

pol ari zation i s ogtiesd pronettias. | Typicalin erivgherdperae of otientation ef ih@lel)@mq’f@dc

conposi tion. Forgd f

rem)actl on of the %ﬁﬁgﬁ]\g{gsgnh%dﬁg eregéélgglsh%&segn%gﬂgﬂ?grgg{g&ﬁge ﬂﬁy at | east
0.01, 15 resul tlmagonanewféhe;@atga‘edlsm@uués IAsgﬁntethple afjoridngtioned badet, 2at i on. The
degree of orlenta ion of the.elon al ed str s wll .also affect the

op? i cal propart |p8§me?y§?rg%?sﬁ§?n ogn FIATL IO gﬁcﬁéﬁf“fng%ﬁ"@ﬂ%’a@? BABEESR

el ongat ed at least 50%, 75%, or even 90% of the elongated structures are substantially aligned

(e.g., aligned within 20°, and preferably within 10°, of each other) over the length of
the elongated structures.
The size and shape of the elongated structures will also influence the optical
25  properties. For example, diffuse reflection will be obtained when the cross-sectional
dimension (e.g., diameter) of the elongated structures is no more than about several
times the wavelength of light incident on the polymeric composition. As the cross-
sectional dimension of the elongated structures increases, the amount of specular
reflection will typically increase. In addition, longer elongated structures typically
30  have more light scattered in the preferential directions than do shorter elongated
structures of the same material and cross-sectional dimension. Thus, long fibers will

tend to result in larger amounts of diffusely scattered light perpendicular to the

-15-



structures will result in nore preferential scattering of |ight

perpendi cular to the nmjor axes of the elongated structures. As an exanple
of ori entva® bpesaBs4or der, a 20 pol ymeric conposition can coRCEURe9F1gat ed
structures in which the major axes of at |east 50% 75% or even 90% of
the el ongat ed Stdidat HRSHREES S%H}i’étr@&tdfﬂla't%aﬁbﬂlgﬁﬁ&l %/(r@suﬂ in 1e§sl ﬂr&el%ﬂnw thin
20, and preferably wthin 10, of each other) over t I ength t he

el ongat ed structswfésngmﬁbemdlavﬂdrémmsof t he el ongat ed structures will

al so influence the o per iffus flection
wi || be obtained Meﬁﬁ%ﬁ'géecdrl%lg%spoélglc ﬁoean Slz?jgfr}ebnm gaate?m%cmes aﬁ’%ﬁ%\?) of

t he el ongat ed stt}rewcatwrﬁg liglst indistributed MEespaaﬂduéctﬁﬁym’oabphehbe@srubhg the

wavel engt h of i.nci den onthe meri.c co sition. /As_the cross-
sectional di ﬁren HFP“Hf’nf’ﬂtg hglﬁﬁﬁaé?’é Fitif awoup @F@E%"@Eam%%“%unt of
specul ar  refl egbfia a\@ntﬂelaxismi&aiehmlgvhﬂqm@@@mcﬂeg\a@@lsﬁ Eﬁlﬁﬂcal'l%’ﬂger el ongat ed
structures typically 30 _have nore Iight scattered in the preferential

di rections t han sepitesppyilbgenembybrdigtgbuted ¢swmﬁr@glho¢rowéh%malmwl al and

cross-secti onal enthd, | ar ger
anounts of di fft}gg@ﬂﬁh tscear eﬂé%ls Sﬁ%&p&é#’%gﬁ epl ot chﬁgﬁ)%eﬁ%}%mm
PCT/ US01/ 49251  of theghiticleh istthere turved. sEor &mclbsawnh dﬂpsoufal cragsaectinn, kight lis
typically result in less ferential. .scatte i n the perpendi cul ar

i Fect ons. Line PPLESE W areet Aup OSARE b o axd- e BEree
structures af f eatyniv@uiry it B€pefidadt bieth Bgebi 1Bl ofithe Shirgdldsi (Aot @f terthdys 5RAbA al
directions. For spherical particles, the 5 distribution of the |ight

scattering is syviien apsind Fprabegsp fightas Pfﬁﬁ@?%tlalmﬁ%tﬁfqum thefdirgelipnas t he
axi s of ‘i ncident,l gk o bfiehidtnRR e kR dIn@ﬁeedleQﬁbu RREIE] 6 e fidel 9N
scattering will generally %e di stribut asymmetrically around t he opti cal
axis. Typi cal | priehtatign ﬂ?@cpatynenc Agnpositiopreaes ammpacahpatellql piate. tﬁerqﬁdra,ne wher e

the cross secgti nore, curve with

el |'i psoi dal %ér oggdeségchfwmeb ﬁca e‘ﬁ‘f %ef%ngﬁ?neigl S%?lgl%{élg[mﬁﬁ{‘ er axis
t han around thebsmffearthaﬁbaspr“éfwab@elgweamioectwmmwast & 1d@p>ee%r1tooon t he
aspect ratio of the particles (how far _the ¢ross section is away froma

circle). For filg&meore. hog ﬁlpngaéedmaEP&S@ﬂ@laémayersaé%ﬂCt Biiedhg ﬁOStSﬁﬁctl@ppéE{q on
normal to the opigpfatd rﬁ&eﬁfwﬁl R diifRbR: 1 Misth&, gHrﬁee&ttﬁeq&hP@ﬂﬁﬁé el to the
fiber orientation, the polyneric conposition atts as an optical parallel
pl ate. Therefor scattpged|intp iteptigmtpagglle] to the fihenonieatagian. Sueh fibetsartragsenbl es a
uni axi al |i ght a have
an aspect r %ta [ O@h;pfsééﬁ d fglgés:? g%ﬁ&fﬁ%ﬁ}m e%gg&ﬁ}boégl%nul@l igh a%e%i B otrs

with a weak symmetric diffuser element containing spherical particles can also make

an ellipsoid diffuser.
Figures 4 and 5 illustrate the optical properties of high aspect ratio fibers.
When the elongated structures form fibers or filaments, these structures can be very
25  long in comparison to their cross-sectional dimension. The optical properties of
these structures can be modeled using an array of cylinders each having infinite
length. Referring to Figure 4, a cross-sectional view through the major axis of a
single fiber 404 from such an array is shown embedded in the adhesive material 402.
A light ray 401 that is normally incident on the surface 406 of the adhesive material
30 402 is refracted by non-normal incidence on the fiber 404, as illustrated at point A of
Figure 4. The angle of refraction will typically depend on the distance x from the
center of fiber 404 at which ray 401 is incident on fiber 404. Further refraction
occurs as the light ray exits the fiber 404 (point B) and as the light ray exits the
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or nore. For elongated particles wwth a snmaller aspect ratio, the cross
section of the particles is nore likely to be ellipsoid. In this case,
some of tWeotoxgbs4 wi || be scattered into the direction pararisbl/49es1t he
fiber orientation. Such fibers act as 20 ellipsoid diffusers. Conbining a

pol ymeric conposikdsRa ndrial le%'@sxﬁrfaB@@GS (paint Q? friRahse oWhEil: @ﬁ%@ﬂfs wimetric
di ffuser el enent contai ni nﬁ_lesp erical particles can also nake an ellipsoid

di ffuser. Fi gur & dapeagant gn IPE%’!%F@&PM(Q)NAWS% diplerent 1ays a5¢ refijagind aspect
ratio fibers. Yhape tr%‘? ar%xﬁﬁ'ég ﬁ%ge%yg%oélﬂﬁ%éﬁ ﬁi?fugl% @fféo‘t 91? {nt%hd%t tight aments,

t hese structures”can
Cross-secti onal Fcéfamngﬂodﬁlgurél'h@vhiqﬂtshowk thprlcmgﬁud1nzﬂsne@foﬂﬁbes@43aﬂcmg¢hmres can

be nodel ed u an arr i nder ach havj fi.nite engt h.
ot or s et aSF S o ol ol S 1 RO el el e iy loFelidhial of 4
single fiber 40£1afné QiAcS detaypid ndfniAly incidesiéihe QirResdFthe danésie mdbas uye

mat eri al 402. light ray 401 that is normally incident on the surface 406
of the adhesi ve 2hhthedibgr 403p Tips ajhighlymisgtronie) disfisinp afecs ispreducett i Afehce on the

f! ber 40.4’ as | (lﬁésuﬁtof' ﬁltlseaq%nﬂ]tn %ig'dm’usi%n%%fe Ft'hgi‘hra néls ofrﬁ‘l@ ﬁ}vgxttn) Jn%z%ac'“ on

will typically depend on stance X romt cent 4 at
which ray 401 i eis¢finlain dean progactidn svegens} GdhereFfor b)taarpler,ehrﬁdevebqf diffestorria tlxes t he

| i ght ray exi ts.the fiher 404 (.pojnt . an its the -16
W0 02/ Doy seddpehptis 355aR cut e it 3 rdSnte b IS ot ni o
The angl e of thesel sfifigtdd i6fs wttichl dilketichedas Bel @eirall id di@ert6 GoHsONS light
refraction(s). As a result, different rays are refracted by di fferent

anount s, thereb@yﬁ‘%@{?@?‘%ﬁ?g“ﬁ’18‘?a|tlf)ﬂr°s‘i"]éfﬁe%QYIEYY?TSBWPF%EIPtdent light. Referring
to Figure 5, which shewge iR 2% o eﬁ@lcoﬂﬂb(%‘ﬂ’iogfwﬁl 't)g)?rfalﬁ OdulaRGet he 5

mej or axis, normally incident ray 401 does nhot under refraction in the
| ongi t udi nal pllightescatisiring éorta@Venéo}ﬁdl@ Oﬁdmmseldwhmcnm awitypeef ebmgftat es of

the adhesiv natsg‘ﬁclztl?‘rles % sorae aq&lggge Ialpep agprgﬂlg'%ops e.utlsnc eSSmgF ¥° ?‘%‘érfsc]?hg ?glnc

di ffusion eﬁfsect I's pro dud¥

ef fect, the natesinpbsticaf ontafﬁﬁltﬂj’leﬁﬁ@ﬁratd: M&EligeQﬁnﬂZﬁo 766? | A highdr@euding
prOjectlon screens, where, for exanP a high | evel diffusion in the 10
hori zontal di r e®f fispereedphpse mapterial wij| dso WC‘%}Wd@"‘rre*tS%ﬂ}eé%ﬁn%r e viewers, but

a lower level of di fEﬁHl?énﬂGre!ﬂﬂehﬁﬁ?o ﬁgbf&ahlsmbmﬁ&{mﬂeaacga@asf}eaﬁ&@ble in
order to conserve |ight not direc it to | ocations where no viewers

are present. Thivgibert aylemsnmommempm Wlh%flchtthe onifomity obthewpditering/ pi cal | y
resu l t In rfg g&bggﬁyél %%Stg?lrs%fp ﬁlageorglatgng I1 anom%ﬁsggr Sé)J qu}lll'sl Hieeraﬁﬁ'\emv%h ase

material an
material. However, if desired, the dispersed phase material can be non-uniformly

distributed using known techniques to obtain non-uniform light scattering.
The presence of additional non-oriented (e.g., spherical or randomly
oriented) scattering material will also influence the optical properties of the
25  polymeric composition. The non-oriented scattering material can be used to adjust
the ratio of light scattering in the preferred and non-preferred directions. In addition,
the presence of a coloring material, such as a dye or pigment, can alter the color of
the polymeric composition to add or reduce color, as described above.
The polymeric composition typically appears transparent, translucent, or
30 slightly to moderately hazy. The appearance will depend on the adhesive and
dispersed phase materials, as well as the amount of the dispersed phase material in

the composition and the morphology of the elongated structures.
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15 structures. For sone adhesive tape applications, the thickness of the
pol ynmeric conposition on a suitable substrate can range from25 to 750 m A
hi gher | ce@dones73saf di spersed phase material will al so typPCEUBYI/492%r ease
the scattering. Furthernore, the uniformty of the distribution of the

el ongat ed struct ur es Whehntpblarizddighpi lincidehi @ thopgpasdd ammpoinhbn ad diglersede

uniformty of th scatterln jcally, the djsperse phase material is
uni formy di spelpg%sﬁcaﬁ‘t’lh’fi\‘f’e H@egﬁn?izgtzet@n °e§°|a%ﬁnng ngr et desired, the

di spersed phase BE{if{z:fbn &adhs R A Patdtl WtduOufHs Yith Gindfidrichish 8ebiysiing known
t echni ques to obtain non-uniformlight scattering. The presence of

addi ti onal non- dithexiony Tkergfore, i popsikiafo @slgnéﬁ@elm: filmythptapaietain highat t er i ng
material wlk al 25 pol yneric
conposi tion. %The"ﬁ%béﬁlmét’t"‘gﬁ%gaﬁ Eh?gt? ?fiedrl'?%éﬁ&rrgl gi?léégy%?g‘ﬁg%&ﬁ%ded to adj ust

the ratio of Ilght scatterlng in the preferred and non-preferred
directions. n g d|t the presence of a coloring material, such as a
dye or plgnent e color of the polyneric conp05|t|on to add or
reduce color, as desqhepﬁ,dlc hﬁt{&méﬂéﬁthlégbbyﬁﬁﬁt iR hicl NeakdiRipadld Y
appears transparent transl ucent, or Sl i htlésto noder atel y hazy The
appear ance wi| | Terafioftheanpieials sslested foy theqdesivgiangh disecated phasssompPnenisadss, as
wel | as theqgnmo osition and
t he nor phol (%gy &E}:‘ilt ﬁfehees%%tg{ft%g &uct sé%&@ﬁdl%hgﬁgi%g@% éllpCT/ US01/ 49251
VWhen pol ari zed Icpghosifien. |Ims¢m|@mb®1nn¢ﬂmeﬂp@bbfmnc comgmnsios hes oyigldtstrength

di spersed phase can pr.od rization.d ttering.

Typical ly, the ﬂ&%b lﬁsggztnl g’ﬁlﬁl‘%’sﬂlﬁ@ lb?legfl]i?ﬁ&a@g&\gprsgﬁgtgt&r gjge eldn _

smal | er cross- segéiginéin beaj)tmms bpmsre. Hdaitiehdllytthe bblyindriPesisiositien b Q61 gn

diffusive filns that maintain sgl?S extinction polarization ratios while
A

scattering |inedrisipilpgirengthafat lep Out1Wy%ﬁ@%welﬂrsgﬁlﬁﬂth%}“¥P?é“rﬁﬁ%| cal

properties qk thgRgyg@IgL conposition are, at least in part, a result of
the materials selected for the adhesive and di spersed phase conponents, as
10 wel |l as the structﬂﬁréomttem‘breiﬂdﬁeqaétes@!lgﬁimgebmdt@rﬂalpowntehpn t he

pol ynmeri c conpo i sition has a
yield strength %%"I&?g? |°snlgg %E%beoélﬁ%% ?‘etfi‘%gt’,g%smf% 8%%%28%@ %if/ ASTM D
882-97. The yi elntbre tan ebait POGaor éMBnGOQ%NPﬂlofHS Tirsonge end\ibdinhdnty) thlelejongitioa

pol ymeric conpositian, have a tensile strength of at |east about 150%
of the yield st Ft%%hls%ﬁ@ﬁOHBQE%red by

20 Additionally, in some embodiments of pressure sensitive adhesive

compositions, the amount of force required to remove the polymeric composition
from a polypropylene substrate panel at an angle of between 15° and 35°, is no more
than about 20 N/dm. This low removal force permits facile removal of the pressure
sensitive adhesive composition from a substrate. In certain embodiments, the force

25  necessary to remove the pressure sensitive adhesive composition from a substrate at
such an angle is as low as about 7 N/dm.

The polymeric composition can, in some embodiments, have a tensile
strength of at least about 2 times greater than the tensile strength of the adhesive
material alone when measured according to ASTM D 882-97. In certain

30 embodiments, the dispersed phase material increases the peel force of the adhesive
material in the machine direction. For example, the 180° peel adhesion force for a

polymeric composition adhered to a particular substrate (e.g., glass) can be increased
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15 ASTM D 882-97. For sone enbodi nents, the elongation at break for the
polymeric conposition is at |east about 50% when neasured by ASTM D
882-97, amdlowestsdye nore than about 200% or even 300% or POT/@SON49230MTE
enbodi ments, the elongation at break is 800%or nore. 20 Additionally, in
some enbodi Ment $, 8ho Hr fsliLoodBRRl td HE 1 8PHESIMResiondHieOst th RdlRsivd he armount
of force required to renove the polyneric conposition froma polypropylene
substrat e panel matermhwitheyit thealispbreedyehese m&erighd 351, is no nore than about
20 NNdm This low re | force perm.ts faci.l e renoval  of the, pressure
Sensitive adnesive coNgueriPoRepRSHAle Smrliliay e e SerdurhoBhBo i ment s,
the force 25 nepassaiey. InGomeRBibedimbts fhestufidiceompoditiottofalidiatintien can
conposition froma substrate at_ . such, angle is as | ow as, apout 7 N dm
The pol yneri ¢ cé‘ﬁi‘fo’z‘ﬁeipb‘??e@%?”tp ottt sEINGRd ek Propsis 4t et | o

strength of at | east pagbfde e%lbbhiﬁﬁﬁts%ﬁ%b@dyital'a_%ﬁdielﬂﬁlets%&?%tﬁ‘?ch rkgped h of the
adhesive material al one when neasured according to AST D 882-97. In

certain 30 enbodispersedphashmatgiialpkavs e gichdrsnsthaf vy ate thanmabew28 MR elhseel
force of the ad ' t e al | Lne . di LoD, . Lr s l e, the
180 peel adhesi ?)eﬁl%#lécl)raéeg S?Eﬂaeadllsg%‘??/érﬁlgfe{:m %gﬁrfagglglﬂtr%sg%&godﬁse? ‘glg St{eo aqp

parti cul ar substpreférablf @bant 15@h afthy yehistlorgth.nTheaasataks-aledmddi@@ 14Hhy 384

PCT/ US01/-49251 % .Qr re as conpared to the 180 peel adhesion force
of the adheﬁ?veA%ﬁ)rgggrg%v?t hout the dispersed phase nmaterial.
Additionally, the polyneric conposition can have stretch renovabl e
properties. In sone enbodi ments, the pol ynmeric conposition of the invention
can 5 have the£dPHeAIOBY Ol 1A yMeric MBROSIIONG| | y unreduced tack properti es,
if desired. For thosgy, LEE ks Q i i t rengt h, the
preferred dispersed pﬁgggxqmat e%ﬁ’gﬁ&ﬂ?\%’ ngééifggvagi{g&nggﬁﬂ C(L:I)‘?(m?fo Pﬁgre t han
about 20 MPa. Theample tbé palyménicnogiphsitidn dahde dpdiod tedhdetplgps@iunaieg.) al wth

t to i i el d.st th i ef er abl t 150% of .t he yi el d
trongth. _THEse toErid RGN of reBhi PG NeY). RBIbe RS e keIl b ons o
the Polymeric CoaR@griciophch-gdimdel sybsiaies toCformast dxaMPleC@Romtlvaiasd ah@r a

variety of applicatiaons. For exanple, the polyneric conposition can be
applied to sheetOPH@al. g;%%{gég@ple}ég@_h,cauons. The polymeric composition can also be used

for light extraction applications, such as signage, advertising, and lighting.

Examples of light extraction applications include the disposition of the polymeric
20  composition, typically with a substrate backing, on a light emitting diode (LED),

organic light emitting device (OLED), luminescence film, or fluorescence film.

With respect to displays, the polymeric composition disposed on a transparent

substrate can be used as a display film with, for example, projection displays to

provide a narrow viewing angle in one direction (vertical, for example) and a broad
25  viewing angle in another direction (horizontal, for example).

The substrate can be any suitable type of material depending on the desired
application. For example, the substrate can include polypropylene (e.g., biaxially
oriented polypropylene (BOPP)), polyethylene, polyester (e.g., polyethylene
terephthalate), other polymeric and plastic substrates, or a release liner (e.g., a

30 siliconized liner). In some embodiments, particularly where the article containing
the polymeric composition is designed to be removable, the substrate is stretchable
so that an article containing the adhesive composition and a substrate is stretch

removable. The substrate is typically, but not necessarily, transparent or translucent,
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15 decorative, reflective, and graphical products), |abelstock, tape
backi ngs, and other polyneric or non-polyneric substrates to form for
exanpl e, wieovexisdsave tapes and optical filnms for display pgpUseamesins. The
pol ymeric conposition can also be used for |ight extraction applications,
such as signagey aﬁi‘éﬂl@fl%if%ﬁé‘é&atte%ﬂ@ht Q%is@ﬂoug@?‘tﬁ@ﬁtb@@at@ﬁnér‘tgmaf@‘t raction
applications include the disposition of the ynmeri ¢ 20 conposition,
typical ly with &castgting bythe dbmrmdm@ase@natemal |<§fﬂ@reé mthtratﬁﬂgcaulabdbe (1$eBDY ,
organic light e e fl ugrescence
film Wth res;%%{ednﬂledsﬁ%aﬁe Ofﬁ]g_sf%?ts}me r?ge](r ?n%%c&'% engc?rl%081u8P§f)§]§ed on a
transparent su bﬁ:rtﬁtc&toéﬂﬁ@blybﬂncl smlpoaﬂloa 1t§hlﬁqeh by embémdakm&osﬁuemrﬁx@fml e,
proj ection di_splays to rovi de nar.r WVlern n one direction
fippesiis Siegndls

(vertical, for & e gltergddo grayi édiesé§ FREER- T SPﬁt%tﬁ]?ﬁWé‘Fa di rection
(hori zontal, f Obr AR bethe arltioR. FUPKaMmBleEhE Ar@EsudAde G idcdibeditife of

mat eri al depend| ng on the deS| red application. For exanple, the substrate
can include pol ypeatispys eflight.e. g., biaxially oriented pol ypropyl ene (BOPP)),
pol yet hyl ene, pol yest I .
polymeric and pl asti éﬁsu% n%’alt? e%g y%‘r%hg% glgg}ég cl%gégégt? tﬁetg&zgem %on
siliconized I i neal) be mtﬂlzsdamefomm:pelomh&rsadhqsaretﬁlmutl"alfdrmeWalm“ életpbgznﬁfit:i cle

containing neri.c conp on is _desi e rean , the
cubst rat e i 0ot eBReIEBILS SRR oA Er R Rk el SRR
conposi tion and (g S10Rs4dhddién bakinky @h 68 appliSRMBObsbositd WdeSoifd JoRfnferic S
typically, but not necessarily, transparent or translucent, -19 WO

02/ 057384 PCT/ USempasipwirom thetsplstipigs if Jesired. Whcn denbleegosigd fapghare formod|
through the subg r )gaq%])t] ed phase
material . Col orZf&hﬁgﬁcégggbsg%ﬁ{lsﬁéagﬁbforEse %}; &ge&‘g%mwg lg#q{%ﬁé%rface of
t he substrate oppwsitiestaportpolof bethlsrdemﬁtb@mbs‘crm Additidmally, sherfolyoeeriof t he
polymeric c osition.itse C be Qs ruc d, or 5

ot her wi se aﬂ er eamp?)smornoc\?}lhigc%?%eosniatgeast° ?(’te?ﬁa%erﬂ \chh h ?e%apﬁlof er the
optical proper tfilas of the articl e For exanpl e, the aI ter ed surface can

i ncrease diffusive scatteri{]g of ght. As an exa F ynmeric
conposi ti on accor di ngtPBet e mgeﬁtepﬁwemquoeaﬂnﬁéo psist m f@EPhtné form -

tape or other aql@ﬁﬁédf%f&héﬁﬂcoﬁltﬁnfr@hféﬁﬁnf aPBlustal iR PlMPER hiagd 3 19nCREAROSI i On
is coated onto at |east a portion of a suitable substrate. A release |iner
(e.g., low adhe§Pletn1nm£GR¢¢ig1) 200 A0 eanyeplor edmple, @ Ffitm (pp osiumeneséedes @f t he
pol yneri c olds@cd FRT 4 A%icR 051 RS or DEERS Bk 1S Gprick168: JblLe - coat ed

tapes are for

other light conducting structure. Light can be trapped within these light containing
media due to total internal reflection. This occurs when the light 310 (Figure 3)
within the light containing medium is reflected ét the interface 312 (Figure 3)
between the light containing medium and another medium, such as air.

25 In some instances, total internal reflection is desired, particularly for light
traveling down a light guide, such as an optical fiber or optical plate. The optical
fiber or optical plate can have any shape or geometry and can be made from any
appropriate material including, for example, glass and plastic. It can be desirable to
selectively extract light from certain portions of the optical fiber or plate or to extract

30 light from the entire light guide. For example, a light guide can be shaped in the
form of letters, symbols, or images and it can be desirable to extract light along
portions of the length of the light conducting medium to produce an illuminated

letter, letters, word, other text, a symbol or symbols, an image, or any other shape.
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the polyneric conmposition is coated, for exanple by co-extrusion or

| am nation, onto at |east a portion of both sides of the substrate.

Addi ti onav®92/037B8¢ pol ynmeri c 15 conposition can be coated paT/asol/sast one
release liner to forma transfer tape or film Another application of the
pol ymeric conposhti i L i i i.ah i ght
cont ai ni ng nedi usIlrlﬁrz}'e}glgacli Ilﬁgﬁcra‘gt%éggeidhﬁ]‘:?}%g@yéRgf()%é qé. O%dgerﬁlgeg %I!S 0gont ai ni ng
medi um 200, 300 peandddightifgrnedditip, ¢he extrhdtédhighecan he caldredrtiynfes exangde,or 20
fluorescence film, a devic e.g.,.a LED or OLED)., or ap optical fiber,

bl ate: or ot her bk gRe R RS oL vhiErting » &7 grndh e PRmERy w ¢ ni n
these |ight contampédigon. medi a due to total internal reflection. This occurs
when the light 310 (Figure 3) wthin the |light containing nmediumis
reflected at 5the i nt ériahtguids suchs gp prfica) fibep gt Rigtervhase Mdepptrefentienini ng
medi um and_anot igherFigh #\uRdifind cdiuin cof FohdhyiP RER ofRRAPEESY o R

internal reflection is desired, particularly for light ravel 1 ng down a

| i ght gui de, suditernsl raflectipr.ildghit consbreinedinsidpthic dight guidstiefounithin digsrateal  fi ber
or optical plate n have an hape. or onet r.y .and n_be.made fram any
appropriate mat é?olcdg?' ﬁ}\ecr‘uﬁn I %%f,sm(fd(%’? lséﬁﬁgér%g?g?m& ea“s@exéircﬁ%r%lfcﬁg fﬁ‘vg.en{}?ﬁglgn be
desirable to seuitetahd the¥uoundmgs ard thhthickhaBbdifithatero iy lighe psidaf withe
optical fiber or plate or, to extract 30 light fromthe entire |ight guide.
For exanpl e,10a Mghmoges lightcam, %téanélﬁgﬁﬁg&ﬂwhﬁwel}ghi 8¥ide Ypng elatast wnedfnbol s,

or imges and itan%l@tﬂ BRhARIE had &ff&@nt%Péﬂaa%sid&ngmugii RAPHchtRAME] ARgeo! the

| ength of the light conducting nmediumto produce anillumnated letter,

letters, word, otihdrghesrumbess piedlbi hage a aygeb viclencerpngivat)tee boundamyyof gheher
shape. -20 WO O 334 RCT/ . ed. | ght .he_used,
for exanpl e, to%%gf? (gel' gl\%é%lg#&%ééli@%?éug%%&ﬁ%éa%@rﬁ%%@@}sg'ggaﬂr_esﬁ?iﬁ%ggal n

addi tion, the etighaefradivb imght didfarenbeand ddrge Bght byided. Bor thxmogtlefficientighty a
colored lig source, or.. rovi di.n d or,. pignent_1q the, pol ric
cormos: t 1 on 155 RTGE i et g ehiad s TEvigapy G s M

i ndex of refracthdies Where M BNt ISNBIBUG ke kOB BbitdlaRRF R NgBPLIIAd, arsd t
light efficiently based on total internal reflection. Light constrained

i nsi de the | i ghtcaghirpen by pyrpessly copplimgrgrelight inte thedighprmodaswbthe light nodes i s
dependent on t he,jqadey, G : [ o lul he
surroundi ngs an?u%dﬁg) tﬁ%?ég{g%%stg 0 tgggg\rr@t% gélgtgﬁutéﬁgh]%}ﬁgﬁ#}g%}eg%gd ith 10 nore
modes, |ight can be fxsomgrinstanwes, tdial dntginaltrb@ectipyistpraplénaadica Forgramplear ger cone
of

20  significant portions of light can be trapped inside an LED, OLED, luminescence
film, fluorescence film, or other light-emitting film or device by total internal
" reflection. Light is lost through the edges of the device or film.
A film made using the polymeric composition and, optionally, a suitable
substrate can be used to extract light from these devices and films. The film 202,
25 302 containing the polymeric composition is positioned on the portion of the device
or film from which light is to be extracted. Typically, the polymeric composition is
selected to have a refractive index that is close to the refractive index of the device
or film. Typically, the difference between the refractive indices of the adhesive
material of the polymeric composition and the device or film is no more than 0.15,
30 and canbe 0.1 or 0.05 or less. Because the refractive indices are close, light 314
(Figure 3) can be coupled into the polymeric composition. Generally, the closer the
indices of refraction of the adhesive material and the device or film, the more light

that can be extracted.
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angl es. Each node has a different spatial position through the |ight guide.
Modes w th higher nunbers typically have a | arger incidence angle at the
boundary vof 02/659384 i ght gui de. More efficient |ight coupli PQT/@Re/49251

transm ssion is obtained by using a high refractive index difference and
large |ight guides. FQE LBt BlcHofnRRE chhfitichTrohiht A&idet i ght
constrained inside the_I1 ght guirgle eiﬂso pref grag(lbsy In 0t he h?‘g eer nlhnber

nodes wher e nor éntpiags withsheddispersed phaseimeterialed 16 GFigire 3psnuthatdahe/light ist he | i ght
gui de. This can en,b I posel oupling nore |Light .into the higher
modes of the |1 grteRaraa st B RSP FrdRi oyt blE ol BardBerbit o t e
| i ght into hi ghéecamseetthe dlipgnmenmfitieslangatesd stricairal (ad illugtafedlbyagbvegid @ i S
probl emati c. _For_. exapnpl 20 sjgnificant portions of Iiggl%t_ can be trapped
i nside an LED, &g Eg'eﬂeﬁiﬁee%ﬁ@ of ?he|df§perﬁ$m\a$§e@ﬁa% 399 pinfisws hnfibs
light-emtting fdnépeasw%ﬂ@efm%ﬁaym& ﬁ%}_ﬁlzos,@bgEsraltractécﬁatdi&'&bpiemy iki ght is |ost
t hrough the edges of the device or film A filmmade using the polyneric
conposi ti on and prafprenth dirpofions assdipquatst ebovey Bs tillustrated inFiges band 3 theext r act
i ght fromthes Vi i . ' A > 3 ntaining the
pol ymeric corrpog’f)g’i%?hg iggm%;c}gc}o%‘iCé%nﬁg%dlgﬁr%’g?iyeg%%%%éenp O%E Ont(%é Sglge%e\llcie’gfl e or film
from whi ch | i ghtexamplemrénmdex entire pedion d§4i epaicalyfibet, beonipbyeie késticGdppetiint i on

is selected.to have refractive.index that is close to the refractive

i ndex of thgode\?lt‘] sugfpoe H’ ISRRSHIOB &Y | ,POE’H@“& F?@@sﬁméﬂ%@m@ﬁﬂm@f
refractive indi geselodgatcd@tradinesssperded SilabPnatefial the t}@)@a}{%@é’c&rﬁlm' tion
and the device or filmis no nore than 0.15, 30 and can be 0.1 or 0.05 or
| ess. Because t §8d ey mich light is erdjacted Hsame ppbedimpntgtthe lighy emited omehg) can
be coupled into . LeSooh R WRE dhd 9 n.the

i ndi ces of refr g%%ﬁ’é%%?%ﬁg%g esl véﬁérﬁbepf‘%{}g%ﬁg&%%eé gé@é%(géaglrbef I''m the
nmore |ight thatleastiwopthreexomrexen fodr tim@xithiNiplo2mitted38thoPGHE MBRAért9251 The

| i ght that ters the.polynmeric conposition fromthe device or film
interacts with tcﬂ@paﬁlg(%’ersed phase material 316 (Figure 3) so that the
light is scattered aWiknaighl t€ask ira fiedctiboilond a ifit ghidghke drfentafiad bfahed out of
the film In addition because of the alignnment of the el ongated

structures (as jelqngaied Sty eiRe o s terelsinpstionimpactsieanenat of | ent ati on
of the dispersed.phase T‘?egg%ét chattm i95bthine N Rendthe ngl%og Ea]:%rs oflihs BRH phase

material, the light 208, 308 is extracted ani sotropi ( y In preterential
directions, as dirseusse cabgedperprydichlady torthe Behtitrvdtidgenties. Mogmoder3singehe
pol ymeri ¢ cofpOsigh| QBaGR3 RIS HRPAHEHIRY RE pATmER! dnfhoBRES b Bl 254l F 2C€:

for

to the normal of the film surface, the scattering light distribution will also not be
symmetrically distributed around the normal to the film surface. Rather, the
scattering light is typically distributed toward the end other than the coupling end.
Usually, light in coupled from a light source into wave guide from one end. This
25  end can be called the “coupling end”. For total reflection, the light incident on the
boundary has to have the incident angle larger than the critical angle. When an
adhesive film is applied onto the wave guide, the light incident onto the film has
large incident angle (as away from the surface normal). The diffused light is centered
around the incident light axis. Therefore, the distribution of the diffused light will
30  not be centered around the surface normal, rather it is centered on the incident light
axis direction, which is tilted to the other end of the wave guide (opposite of the

coupling end). By placing a reflection mirror on the other end to reflect back some
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exanpl e, around an entire portion of an optical fiber, or only over a
restricted portion 10 of the surface. The disposition of the polyneric
conposi t ivod 0zox¥384he orientati on of the el ongated structurerusil/aesper sed
phase material will typically determ ne where and how nmuch light is
extracted. In s p; 1ok r device
at the point mg’r@rgle?{r%f)gig yneﬁrllugﬁggs%ﬂ(t)m %I gﬁ@%@%ﬁ@;ﬁg{g@%@%@gbﬁy | east
two, three, or evandthssnrfademennal daedtioght emtted W|thout the pol ymeric 15
conposition. Wien light tra elselnS dedlcreeo(r: l n :fl %%n gPI de, the
orientation of the &l ORygate et o ™ 19 eetc & OFFLy el
direction i rrpactesexﬂdﬁemadwratreﬂﬁcungsmabﬁa&;sualgas aTrhetalrregt, sibeabit irhiiGm).S

obt ai ned when the ngj or.  axes of _the el ongated li\%ructures are oriented
per pendi cul aPl y 06 dtResifigngHh LR APFBRYHBPYeNbS SRRSO T Pt lspreqycght

I nci dent onto trb?di‘ffu'sé‘&t‘l@a@i@#&h&goﬁﬁb%pgwléf@@tfebﬁom%'réﬂé%ﬂn Stefa1Cer tain
angle to the normal | msurface, the scattering |ight distribution

wi Il also not be sydhmsome eszhofinegissa fab dilta corathsurticlelsen brofordd hawinghe i | m
f . Rat her, t | dth
surtace er I’ngﬁls vs§ e gﬁnﬁz{%ﬁﬁu tﬁt,‘e o}(ilggr%@ d. %udh ﬁfnﬁé gﬁ';)ggontn%"ar €

end ot her thant ecouplng en I'n couple roma’li
source into wavdogitanelef byodispendngthe poljinksc &&mmdommrdlﬁﬁemalﬁrbc&dni tethe
"coupling end". For total efle tio the .li i.nci den t he, boundary
e o have P Siiirdatahpea gt pobHEr: (o P Ul s Agredmen an
adhesi ve film i syragilet RthOMsRed (Iiﬁén’bﬁﬁﬂﬁ’s I, §8nsfdrify pdledric daﬁlbgﬁt’iﬁns%&'tng the

g
filmhas ||arge incident aTgIe (as avva( ?romt he surface normal).
di ffused |ight |a§ra@éfﬁtfep®d @dléfewat cionmmswam eratain thie gtme @mlfierenm@p@ﬁ@re t he

di stribution Of n%térlfa;llﬁfsgeljsé 25 e Aténa’ﬁ)(ﬁﬁfﬁlgnm lgﬁagytd%rg or%ﬁ'lgﬁiggoﬁ he

surface normal, rat her on t
di rection, whi chnd slongdtedstirutioretshepeand eize. eSigth efmbodimenia van @uxseihfo(oppom te of

rof ot back s R bB oS o sest DI ot orarin B (i “The

distribution of appladatiedsing |ight will become nore symmetrically around t he
surface normal direction. In sone enbodi nents, a device or filmincludes an
el ectrode or other M%?ﬁé/ﬁ’b %%H‘HFﬁéfn?@lnlbéélffidﬁgc?iﬁ‘f"éiﬂi%Pancéﬂ@ﬂlg@s a net al

(e.g., silver orscaaie 15*1%%&9&%1&%%&1‘ 1%t99w1%5whaﬁ?@aﬁ'“0“

over the device or mcanrgﬁ)so reduce or dif apge at least a portion of
t he specul ar refeﬂm@fﬁd)ﬁtnfcmltmen@ﬁﬂeemnﬁ brgscatier dightanto avarigy nfprefeteotialnent s,

a tape, fil B Of rBEeIagtern%{iéd (ﬁrectlo%%.n be formed having
The polymeric composition, typically in the form of a film, can be used with

a variety of other optical components. Examples of such components includes other
optical films, lenticular diffusers, symmetric or bulk diffusers, mirrors, color films or
filters, and beam splitters.

25 The polymeric composition, typically in the form of a film, can be used with
front or rear projection screens, such as those used in front or rear projection
monitors, televisions, and other devices. The film is typically placed over the screen
and used to adjust the horizontal or vertical viewing angle or both. The film can also
be used with (e.g., laminated to) an absorption polarizer to reduce ambient light

30  background and increase contrast ratio for rear projection screens. Such a
configuration can also be used for backlight or frontlight illumination of liquid
crystal displays. The film can be used with (e.g., laminated to) a mirror for use with

front projection screens.
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domains with different elongated structure orientation. Such filnms can be
formed, for exanple, by dispensing the polyneric conposition in different
di recti ompOoonoi7Bes 10 substrate or attaching prefornmed poP@IERIICI9251
conpositions with the elongated structures in the desired orientations
(e.g., transferring RQlYRick Cxanie) Astishino forls! AR urfBPPlight N

di fferent domai ns can gont ael n at %gg)saﬁe orghc}ﬁ?f g@é:fa]t n%il spersegﬁgpﬁllgﬂ-

mat eri al, dispe tsslefdeSphé@EedrﬁQr@MIaPle,l foaqumor miéintekanes sin thle casedigbt from
orlentatlon and ngated structur.e aeand enbodi nents can
be used for 15 8ecglg}§t ?‘%/r%e BUrpGLEs® 14 lflto %‘r%ﬁﬁc?rﬁ'gﬁcf?ﬁ%ﬂﬁ%cg?%lveﬁeggot ers, or
wor ds, and ot heﬁnult@l@ldcﬁ}tﬂins OBﬁicwhbﬂra&ﬁMB;Ean isdesiesd amgehef dpltiod ﬁbarrbxb@tllh& ed to
control or enhance the |i scatterin For wo or nore films
can be applied i lgcaligps g ewumanaaf)\if%wg(??@ TB?%E@% abééfﬂiﬂi’?ﬁ?nebed}sla‘bnrrent
directions to Scfélithﬁ'buiﬂo&hbnlyriﬁ ﬁle%ééﬁf)ﬁﬁﬁér@tile R {sShpitdl vl hlgﬁﬂae%u}t)l

predeterm ned directions. The ymeri c conposition, typically in the form
of a film can lut Qfsib@jomcﬁlrﬁbealmis@f@CI@ﬁIYd@M@red@mngMPmnpoﬁ@nﬁber

Exanpl es of such,comone %tl ﬂh%c%%) @3q0ther optical films, lenticular

di ffusers, syrmetrlc of [ sers, mrrors, color films or filters,
and beam spI itters. ZThe a'ﬂﬂelepdﬂsyxﬁm&iherehmnasb bé oded it yHquidtdystali displdye Fopr m of
afilm can he used with front or rear projection screens,, such as those
Gsed i o of el (i wfdks ors: s ReiEp iR G EmeRa TR devi ces.
The filmis typlcg@{awlsﬂhﬁced over the screen and used to adjust the

hori zontal or vertical view ng angle or both. The filmcan also be used
with (e.g., lamnated to) an absorptlonEQgJHﬁ zer to reduce anbient |ight
30 background and increase contrast ratio rear projection screens. Such
a configuration canThisgereptéon s &urtheoillugeatad ydha foBewing exanilestihatiate nati nat i on
of liquid crys am nated to)
o i rror for uscig e kTue R iAol dua Walbibih kS

PCT/ US01/ 49251 ilhsstratifeymutpivees oakeandlags not orcars ooree ]hmgdngbmgleapcnjelotfﬂiel ons, a
smal | nunber of [|ight. sour desired, for exa et

mai nt enance. | n %K %églgls %lidﬁps’fpﬂfﬁ?ta%?ﬁ’etaﬁlqsgﬂf 1%%@1@ “a ec%ﬂpﬂf ed into
a | arge-core opthdspkcifitddioh are wbaiht VRERAndichted Bhdriaé. €Al Qnaédrﬁﬁafaﬁf ficient
transm ssion is desired al ong, the oi)tl cal fiber except in e | ocations

where il | um nat i28hesive dﬁ@é‘é‘éﬂl therprempies frokplase adhseide sidelowarddhe Y. Jaesgure

sensitive adhesive is abbreviated “PSA” in the following examples.

20
Table of Abbreviations
Abbreviation Description
AA Acrylic acid

ATTANE 4202 Ultra Low Density Linear Polyethylene-co-octene copolymer
derived from 10% octene, commercially available from Dow
Chemical Co.; Midland, MI. Refractive index is
approximately 1.52

CV-60 A Mooney viscosity controlled natural rubber, available from
Goodyear Chemical; Akron, OH.

ENGAGE 8200 Ethylene-octene copolymer derived from 24% octene,
commercially available from DuPont Dow Elastomers LLC;
Wilmington, DE.

ENGAGE 8490 Ethylene-octene copolymer derived from 14% octene,
commercially available from DuPont Dow Elastomers LLC;
Wilmington, DE.

ESCOREZ 2393 | Aliphatic/aromatic mixed tackifier resin commercially
available from ExxonMobil Chemical; Houston, TX.

HDPE High Density Polyethylene, having an average molecular
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PET

An aminated-polybutadiene primed polyester film of
polyethylene terephthalate having a thickness of 38
micrometers.

PMMA

Polymethylmethacrylate, having a weight average molecular
weight of 350,000 commercially available from Aldrich
Chemical Co.; Milwaukee, WI. Refractive index is
approximately 1.43

PP substrate

Polypropylene substrate commercially available from
Aeromat Plastics Inc.; Burnsville, MN.

PS

Polystyrene, having a weight average molecular weight of
280,000, commercially available from Aldrich Chemical Co.;
Milwaukee, W1. Refractive index is approximately 1.59.

PSA-1

IOA/AA copolymer PSA, derived from an approximate ratio
of IOA/AA monomers of 90/10 prepared by mixing 21.6
grams of IOA, 2.4 grams of AA, 0.28 grams of carbon
tetrabromide chain transfer agent and 36 grams of ethyl
acetate in a glass vessel. To this mixture 0.072 grams of
VAZO 64 was added, the vessel was made inert with nitrogen
gas and sealed. The sealed bottle was tumbled in a 55°C
water bath for 24 hours. The resultant polymer was coated on
a siliconized polyester release liner, and oven dried for 15
minutes at 65°C to recover the dried polymer.

PSA-2

Pressure sensitive adhesive containing a mixture of 50 parts
of KRATON D1107 and 50 parts of WINGTACK PLUS.

PSA-3

Kraton PSA HL-2552X, commercially available from HB

Fuller; St. Paul, MN.
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Burnsville, M 0.65 dl/g (measured in ethylacetate at 27 °C.) Refractive
index is approximately 1.48.

PSA-7 PSA-6 blended with 23% ESCOREZ 2393 tackifier.

PSA-8 IOA/AA copolymer PSA, derived from an approximate ratio
of IOA/A A monomers of 95.5/4.5 polymerized as described
in U.S. Patent number RE 24,906 (Ulrich), Example 5, and
dried prior to use.

PSA-9 Natural rubber PSA prepared from CV-60 as described in
U.S. Patent number 6,063,838 (Patnode, et al) Examples 43-
44,

REGALREZ Hydrogenated tackifier resin commercially available from

1126 Hercules, Inc.; Wilmington, DE.

WINGTACK A C5 tackifier resin commercially available from Goodyear

PLUS Tire & Rubber Company; Akron, OH.

Test Methods

Tensile Testing

Tensile testing was carried out according to ASTM test method D 882-97
5  “Standard Test Method for Tensile Properties of Thin Plastic Sheeting” using an

INSTRON materials tester (commercially available from Instron; Canton, MA) at a

crosshead speed of 30 centimeters/minute (12 inches/minute). Using this test, the

values for “Yield Strength”, “Tensile Strength”, and “Percent Elongation at Break”
were obtained.
10

180° Peel Adhesion

This peel adhesion test is similar to the test method described in ASTM D

3330-90, substituting a glass, high density polyethylene or polypropylene substrate
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PS Pol ystyrene, having a wei ght average nol ecul ar wei ght of 280, 000,
commercially available from Al drich Chemcal Co.; M| waukee, W.

Ref ract i weOomesyss4 s approxi mately 1.59. PSA-1 | QA/ AA copoPgMBs01IPS251 deri ved
froman approximate ratio of 1OA AA nononmers of 90/ 10 prepared by m xing
21.6 grams of Igthne daifllcSd D sifdbtrdi\esBhited #Dhe BRt. Ofhe SABHAR usddql hARE pM de
chain transfer agent and 36 grans of ethyl acetate Iin a glass vessel. To
this mxture 0. @%h pyrtéowkr ofampldZzO 64 was added, the vessel was made inert
with nitrogen gas a eal ed. . The sealed bottle was tunbled in.a,85C
wat er bath for 24 ho%gg%%$ﬁ€mfggﬂ§?aﬁﬁm§SW§lrﬂe@%%”@%%#&ﬁqﬁ turS(Zgiéfconized
pol yest er rel eaasd hum#ity (30%6irebitiee hathidig) 604t 1hbt 24Motits] w&e althetddGo b0 recover
the dried polynmer. PSA-2 Pressure sensitive adhesive containing a mxture
of 50 parts “of Swmﬂaﬁﬂ'lé[%e é‘#ﬁﬁ% PRgt vas %?‘GW&@A‘@@%Q%]@S’ POBECLYISRE at on
PSA HL-2552X, ¢ 61 gh BohsAY il e (FIOFERBingaY lliﬁ)gianﬁtollelp takled oA -25 VO
02/ 057384 PCT/ U 017492.1 Abbr evi at1 on Description PSA-4" [I'OA/ MAA copol yner
PSA derived fromventhagpp.oXhekanded assdngly whs allowed/madvweblad menstemperg®tetfopr epar ed
as described in . , You Exanple 5 and
dried prior to Ogglél.lﬁﬁéé?ﬂ aeca{aléé\g%%{vﬁ%e@éﬁg&%gfﬁé 108% ggetl 3%8%1.1%{17@6 E@frﬁ@%e | CA/ AA
copol yner PSA, deedtioadsingamDdASEplip/poel teatee( Ml 3MIQ cothfMédcly aailabler s of

90/ 10 pol yneri zed descri bed i U. S tent nynber 5 804,610 (Haner, et
20y Examel 401 iePh SRS B SBRneBHle: QG p oo R R bnled pri or ¢ o
feeding the PSRehtithdert/AEmAX{INUABES/MSA).6 | OA AA copol ymer PSA grafted
derived polystyrene nmacroner, with an approxinmate rati o of

| QA AA/ pol ystyrene nononers of 92/ 4/ 4 prepared as described in US Patent
nunber 4, 554, 324, LI RRAse Bt Bikthod EX@NMPl € 74 except that

Adhesive-coated strips, which had equilibrated at constant temperature

15 (21°C) and humidity (50% relative humidity) for at least 24 hours, were adhered to a
polypropylene (PP) substrate panel, using a 2 kilogram roller passed once over the
strip. The bonded assembly was allowed to dwell at room temperature for one
minute. The assembly was then tested for stretch release by pulling at an angle of
between 15 and 35° either “by hand”, or “mechanically” using an IMASS slip/peel

20  tester (Model 3M90, commercially available from Instrumentors Inc., Strongsville,
OH) at a crosshead speed of 30 centimeters/minute (12 inches/minute). The data are
reported for the by hand samples as “broke” if the sample broke before detachment
(i.e. the sample did not stretch release), or “yes” if the sample exhibited stretch
release properties. For the mechanically tested samples, the data is reported as

25  “broke” if the sample broke (i.e. the sample did not stretch release), or, if the sample
did exhibit stretch release properties, the maximum stretch release force in

Newtons/decimeter is reported.

Probe Tack Test

30 Probe tack measurements were made following the test method described in
ASTM D 2979-95 using a TA-XY2 texture tester (commercially available from
Stable Microsystems, Surrey, U.K.).
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the macroner was pol ystyrene and the inherent viscosity was 0.65 dug
(nmeasured in ethylacetate at 27 C.) Refractive index is approxinmately
1.48. PSAVG oR@&A3€& bl ended with 23% ESCOREZ 2393 t acki fi er PCHBS01B19250A/ AA
copol ymer PSA, derived froman approximate ratio of | OA AA nononers of
95.5/4.5 polynerized as described in U S Patent nunber RE 24, 906
(Urich), Exanple 5, and dried prior to use. PSA-9 Natural rubber PSA
prepared from CSolventRxtdetiomTesed in U S. Patent nunber 6,063, 838 (Patnode,
et al) Exanples 43- 44.. REGALREZ Hydro ated tackifier resin comercially
avail abl e from 11264%Ft8u 13%,56 %ré%?l%éljﬁ% RO, P ?n‘ﬁfﬁ{i@ﬁ%f\l&e a&?‘f%ve

tacki fier resincompositici, thklpyesavaiensitiveadhedive manfid yaadissoRledSedvigebefindubber

Conpany; AKrgn, . Tes thods . Tensil g Tegting Tensjle testing was
carried out gcc&%‘??@“?‘gp%%qﬂafe@@ An_%’f%%ffhﬁ_ %‘-’@GPH_‘H?S‘“S?g ard Test Method
for Tensile Pr OIQ@;}dxﬁﬁat@fijk!eﬁﬁﬁé@@%ﬂg bpReRichitfeterd il vl cut! NRTIRON 1M

materials tester (commercially available fromlnstron; Canton, MA) at a
crosshead speed ibthesgckiag direptipe r Ehaftnives sugpendadaias oppmiieng by loeping thehi s

test, the wvalu f Y] r T il " " Per,cent

El ongation at B?%gf'?_& t&%’?‘gegﬁfﬁtéfﬁ%ﬁ%fo ]ng[q%lgélﬁ d %J{ﬁ%ﬂ?%‘ﬂp ?ﬁli%ggglgeﬁ%d

adhesi on test i $nssdtvdmhcapablebhidistobdng theplessiredbessitiveladtesive bGidvitie 3330- 90,
substituting.a glass i gh densit l.yet hyl ene.or pol | ene substrate
"6V 02/ 0893a e s mesE. AP it _f‘aﬁampées‘gas_sé)‘é‘é‘g& gﬁ%&f?&‘;ﬁé&g‘f
described in therdsasé sendifiOc SdHaSIVE RidRomMPRELY EissoBle@ tnd i the@idpbrsRtBHabs Ul ar
exanpl e. Adhesive-coated_ strips that _had equilibrated at constant

t enper at ur e ( 21 Maferiabregnaggeion theyframso df fiksrsavgre otiegniingious for pideaskl to&east 24
hours, were ad h%&ﬁﬂnét&s,ehothing remained on the frame. The samples were rated as “pass” if

fibers remained on the frame, and “fail” if no fibers remained on the frame.
15

Tensile Properties of Dispersed Phase Material

Films of dispersed phase material were prepared by hot-press molding each
dispersed phase material to a thickness of 102 micrometers. The films were tested
using the Tensile Testing method described above. The results are shown in Table

20 1. Additionally, the materials are characterized as being elastomeric (rebounds upon

deformation) or plastic (deforms permanently).

Table 1
Polymer Yield Tensile Percent Plastic or
Strength Strength Elongation at Elastomeric
(MPa) (MPa) Break (%)

PEBH 5.09 31.72 730 Elastomeric
PCL 7.45 16.41 620 Elastomeric
ATTANE 4202 8.27 27.58 >800 Elastomeric

HDPE 20.55 14.34 370 Plastic

PMMA 25.51 25.51 <10 Plastic
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5 substrate panel. The substrate panel was either sol vent-washed gl ass,
pol ypropylene (PP), or high density polyethylene (HDPE) using a 2 kil ogram
rol l er pag@ezlossle over the strip. The bonded assenbly weeT/@akéwomed t o
dwel | at roomtenperature for one mnute. The assenbly was then tested for

180 peel adhesi @RuifkDErIReALBE direction using an | MASS slip/peel tester
(Model 3MBO, comercrally available 10 fromlnstrunmentors Inc.,
Strongsville, OH) at Assaopisdlisauesspesansitive 3dhesive AS Artevasmsdpaiedandh¢tl2
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of 30 cent i ot er BTy o B P AR EZH pofon of el ofh SLOBRRGAS, CPOT
by hand sanpl es tas PEbbadlatig tofmakhe PSArmiee Tﬂleodselubgfape wasijaarc]ltbnbn)ta (i.e. Lhe
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el base pr ofr  FEO EopIE G abmArieLY Fople ot TuARATLE el Yo

reported as 25 Hnro@atheisﬁufghmaﬂwdressmaelspeeelofesmteiae/lﬁiaﬁelf@f ab@] not st retch
rel ease), or, if the sanple did eXthIB stretch rel ease opertles t he

maxi mum st r et ch uﬁ@"&i%félo?e(ﬂfééo milliJolasicntis THe Epereestestedfor a8 PeelcAdhesiobe Tack
Test 30 Probe t S |l owi ng the test method
described in ?Pkﬂ %@% %ggﬁ%%r%ﬁ{ogmﬁ?%% exture tester (comrercially
avail able from Stable Mcrosystems, Surrey, UK ). -27 WO 02/057384

PCT/ US01/ 49ﬁ§1 iol vent Ext ra[cé on Test To determ ne the continuity of the
di spersed p adhesive conposition, the pressure
sensitive adhesive Ml hixurd@s90hasts @EXed 10 pABENGALEB200land0.1 pgt di sper sed
phase material. A strip of the adhesive COI%OSI tion film (approximately 7.5

centimeters | ongepgPPhenone was prepared s a RRASENGER anjxerf(paspnerpially gvaigble from
C.W. Brabender Instruments, South Hackensack, NJ) at 140°C to 150°C for 8 to 10

minutes. The resulting mixture was hot melt coated between two release liners at
20  150°C using a HAAKE single screw extruder (commercially available from Haake,
Inc.; Paramus, NJ) equipped with a draw die. The screw speed of the extruder was
75 rpm and the draw ratio was 4. The resulting PSAfilm had a thickness of 127
micrometers. The tensile properties of the film were determined as described in the
tensile test method above. The results are shown in Table 2. A portion of the PSA
25  film was laminated to a PET backing to make a tape. The resulting tape was passed
below a Fusion H-bulb lamp (commercially available from Fusion total ultraviolet
Systems, Inc.; Gaithersburg, MD) at a crosshead speed of 15 meters/minute for a
total ultraviolet dose of 300 milliJoules/ cm®. The tape was tested for 180° Peel
Adhesion from glass. The results are shown in Table 3.
30
Comparative Example C3
A mixture of 90 parts PSA-1, 10 parts of LDPE and 0.2 part benzophenone
were mixed in a BRABENDER mixer (commercially available from C.W.

-20.



in the machine direction. The strip was suspended on an open frane by

| ooping the filmover the edge of the open frame. The frame and adhesive
strip weveOobmegssied in a sol vent capabl e of dissol ving tReT/pRes®aile
sensitive adhesive but not the 10 di spersed phase material. After 24 hOUII:]Sd
t he sa Iewascg}ggéé] terdg | 4] hesi ve ha
conpl e'[ne)I y di ssol ve g%n%&{u?&?ﬁ’e ?ggéecﬁ(g%s &bﬁgggﬁﬁwﬁ@g??gﬁﬁéo%a% ﬁgd on the
frame. |If fiber sninetes Hustrespdiintg mintuswisdrot aklt kemal bebvden t8o redeamnd linved £1 S,

t hi ng remai ne the f The sanples were rated as."pass" if. fibers
P gma: ngd on Ithedlfsggtgrgs,m%?‘n% ﬁlng?? for e’%“ﬂ‘érr(goqné‘ﬁrﬁ}aﬂ%ﬁvablﬁﬁf %ﬁme%H%. 15
Tensi | e Propert ilgs; Birabiss Moy @@ipplthaiea Makané. athefledBspald Hiiprefrsed wahase

materi al were prepared by hot-press nolding each dispersed phase materi al
to a thickness of urndihedppptabp &/as $hEhg jep ng/@ﬂbhﬂd@stﬁlé@esi@ﬁ% the Tensile

Testing nethod dgsmidrgd ARIMRI ﬂ-llaﬁerﬁgssc}fltﬁesﬁlgf Wwere E&Wﬂnﬁé& a% A Epe0n e
Additionally, the materials are characterized as being elastoneric
(rebounds upon Tsasite Testiethyd ahove| Hstresult¢ aefshowsingabledn enpdriign of Fadfilen 1

Pol ymer Yield Tepsi| e. e tic or trength Strength El ongation at
El astonmeric (MPa 1{"\%5@ E’rag%%%%?nﬁ a?agﬁp%%ie%ﬁgﬁ%ﬁg?%@?p PCL
7.45 16.41 620 Hehst DFwsidndI-bAlb TANE c4RRrddalR avalabR3ronBBeidd t@ﬁhﬂﬁ‘ﬁ;ibl@t HDPE
20.55 14.34 370 Pl astic 5. 5.51 <10 Plastic -28 WO 02/057384
PCT/ US01/ 49781 So8iemsrae- 5%@%?@3 3} GRosshgrgieecgf { huefsrauiayedosensi ti ve
adhesi ve PSA-1 vgg] ﬂ&%ﬂ@éﬁ%s@mm%ﬂliJ&@&%&P%@@h@%@t@? FMgsdespepse |iners
at 150C using a HAAKE single screw extruder (co rcially available from
Haake, Inc.; Paridhgsion figin glageii Pisadsults e shovn irTabledi. e. The screw speed of
the extruder was 75 rpmand the draw ratio was 4. The resulting PSA film
filmhad a thickness of 127 m croneters. The tensile properties of the PSA
filmwere deterfixasgledls described in the tensile test nethod

15 A mixture of 90 parts PSA-1, 10 parts ENGAGE 8490 and 0.2 part

benzophenone were mixed in a BRABENDER mixer (commercially available from
C.W. Brabender Instruments, South Hackensack, NJ) at 140°C to 150°C for 8 to 10
minutes. The resulting mixture was hot melt coated between two release liners at
150°C using a HAAKE single screw extruder (commercially available from Haake,

20  Inc.; Paramus, NJ) equipped with a draw die. The screw speed of the extruder was
75 rpm and the draw ratio was 4. The resulting film had a thickness of 127
micrometers. The tensile properties of the film were determined as described in the
Tensile Test method above. The results are shown in Table 2. A portion of the film
was laminated to a PET backing to make a tape. The resulting tape was passed

25  below a Fusion H-bulb lamp at a crosshead speed of 15 meters/minute for a UV dose
of 300 milliJoules/cm®. The tape was tested for 180° Peel Adhesion from glass. The

results are shown in Table 3.

Example 2
30 A mixture of 90 parts PSA-1, 10 parts of ATTANE 4202 and 0.2 part

benzophenone were mixed in a BRABENDER mixer (commercially available from
C.W. Brabender Instruments, South Hackensack, NJ) at 140°C to 150°C for 8 to 10

minutes. The resulting mixture was hot melt coated between two release liners at
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above. The results are shown in Table 2. A portion of the PSA filmwas

| am nated to a PET backing to make a PSA tape. The resulting tape was
passed bavowe/es7i® Fusion H bulb lanp (conmercial ly avai |l abCERURSeIMRAUSI ON
total ultraviolet Systens, Inc.; Gaithersburg, MD) at a crosshead speed of

Lape s tested Tor YA BLaSKIREAS) firiat ool Ml ale B 3habl, L0 | o

Tabl e 3. 15 Conpar.ataransisEXBreghippdddvita amilrxmduee Tk s@6w ppaetl of BSAxtiyded @apart s

ENGACGE 8200 and benz hen was .prepared i.n . a B DER mi xer
(comercial ly anlr?IEBP‘iEhﬁd ﬁﬁéﬁﬂ%‘?ngl gﬁgﬁf@eSSR@E Hackensack,
NJ) at 140C t0 HEGferdetss. SHe@endil prapdwaseﬁthem We@§&€téﬂnﬂﬁdm; ddsbifitd W heh Ot

nmelt coated between two release liners at 20 150C usi ng a HAAKE si n&lge
screw ext ruder ((eBsieekest Method ahexe.| Bisitesufts aigsheyakia, Tablege A potionsehibe fikm)

equi pped with a t WSS]% rpm and
the draw ratio V\vglg %lgéltﬁdeto}g? l}s lﬁ&%@ E)%%fﬁ?la%gpﬁag% g% &uﬁlggﬁlgss 0 as%%?
m cronet ers. ThéeclowrsFustongi-byb lanipesommetciadly Rivdilabladion sionrtothlnditavasiet

SO porti on of REERIN SaifRhnFE B R Sicad el SES e RlmpRe U 1y o0 ©

tape. The resul tdofgofl38p ilE@cul@ASEE The ROE AWé Rsthrlifol OF0°HebIUd dhetiddRom
(conmerci al | )6 avai lable from Fusion total ultraviolet Systens, Inc.;

Gai t her sbur g0 Msjastt The resulis awsbernpeleblecs 15 neters/minute for a total
ul traviol et dose of 300 mlliJdoules/cn2. The tape was tested for 180 Peel
Adhesi on fromglass. The results are shown in Table 3. 30 Conparative
Exanple C3 A mixture of 90 parts PSA-1, "Edblq)%lrts of LDPE and 0.2 part

benzophenone e xed — BRABENDER cof .:. ctaH-y——avajtable from
C.W -29 WO 02/ i F’%’Zﬂ‘iﬁxfﬂ% e gsglﬁ b, fopgation gy Bipak
Hackensack, NJ)—at—140C£6°5¢ Q( eed ( i N Xt ure
was hot nelt cdat e(a bet ween? ease IOtOﬁers at| 150C u§§% a HAAKE

singl e screw extTTUggr Ornrg_rlgl a| | javai lpgal e fTom Haake, Sgfgic.  Paranus,
NJ) equi pped wilth a draw die. The screw speed of |the extruder was 5 75 rpm
and the draw rati cChas. 4 Thé9resulting fli®%m had fa thi ckneg8 of 127
m cronmet ers. The—tenstte—propgerties—of the fHtmwere—deterggned—as
described in the T 033 170 760

2 0.54 2.05 700
Table 3
Example 180° Peel Adhesion (N/dm)
C1 57.8
C2 52.1
C3 61.9
1 95.0
2 88.4

15

Comparative Example C4

A sample of PSA-1 was hot melt coated between two release liners at 150°C
using a HAAKE single screw extruder (commercially available from Haake, Inc.;
Paramus, NJ) equipped with a draw die. The screw speed of the extruder was 75

20 rpm and the draw ratio was 4. The resulting film had a thickness of 127
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Tensil e Test nethod above. The results are shown in Table 2. A portion of
the film was |lamnated to a PET backing to nake a tape. The resulting tape
was passexo obei7esy a Fusi on H-bul b I anp (commerci al |y avai pabusotf49e3n Fusi on
total ultraviolet 10 Systens, Inc.; Gaithersburg, MD) at a crosshead speed
of 15 meters/ M MiEBmbREs Ad “Iaeiaa{méfédtaa\m* &eklﬁgﬁﬁng& a3, Minb tesh@Hg B4 CE.
The tape was tested for 180 Peel Adhesion fromglass. The results are
shown in Tabl e 3vaspasefibeiowa Fesion Hibgthlpep Gfongergialit ayaitbie fom Fosipratotd ENGAGE

8490 and 0.2 par e gggge xer
(comrercially avgfv ‘{&9%%}%%% C‘{ﬁtﬁﬁrﬁﬂ[}é?\@ Ia%r 5@%‘5 fgiouth Hackensack,
NJ) at 140C to hfe&ﬁ:‘s/ﬁm‘fute?fof @UliCHosérbmmmﬁﬂhJ&Iﬂ&s/cﬁﬁ?s Uth it4pg whik ¥dskdd €orVi@e° hot
nmelt coated between two rel ea i ners _at (J{SOC using a HAAKE Si ngI e Screw
extruder (cormmer€siaidhgsionLom g %mftheow%w@ the(srqssraved dpsegtions; sTherggsplte qui pped
wth a draw di e dsws s WisSpeed of the extruder was 75 rpm and the draw
ratio was 4. The resulting filmhad a thickness of 127 mcroneters. The
tensile properties of the filmwere determ ned as described in the Tensile
Test nethod abo results are shown in Table 2. A portion of the film
was | am nat ed t% backing to make a tape. The resulting tape was
passed 25 bel ow a Fudimixturb bﬁﬂO@aﬁaB&A&tand 10 paxsssdfe ekl AAYie 62020derd mixed in a
met er s/ m nut f 300 . II| s/c The tape was tested
for 130" PoeitaqiRa NP ES iigs deumerraty el EomEER: Aibndeh b mbnens

Exanpl e 2 30 A mo¥thHRk&ackONPak 1 $0°B96M d0°Clr mrﬁosmaﬁteNﬁMEsuﬁ&@Z and 0.2
part benzophenone were m xed in a BRABENDER m xer (conmerci al IK avai |l abl e

from C W Brabdtgere wasdiof el geated tobyaeh twi eslaapslineks at \99°Catsing 4 150C for
8 to 10 mnute a Lyyeen two
rel ease Ii nelsz %mgi%gre&%%grg(}%g‘?’","éé%q;lﬁab)éég%l %@FL%S@% E’Exﬁgﬁgﬂ?a KE
single screw exteqmﬂmd witlomdrew clica | Thy serewispaeldlof the eamuddaake?5 rphonand theRirawnus,
NJ i d di h d 75

Ml the. BradSr atts WEe e SR B R RS a8 e T R e e 1y P

m cronmeters. Th earm@atsa toea PEDORRkink @Smalte 4 e, fTHe RE0RIMEG 148 1Rk PAsB@Ibelsw a
described in the 5 Tensile Test Method above. The results are shown in

Table 2. A port ifgfonH-gllamp) (Pﬁm%zfglalhamaﬂalﬂ@ fopd ugioppotal whEaiole Sygctike a
tape. The resul th NG LARRLWESMPRSSEGosshead speed of 15 meters/minute for a UV dose of

300 milliJoules/cm®. The tape was tested for 180° Peel Adhesion from glass in the

20 machine and the cross-web directions. The results are shown in Table 4.

Table 4

Example 180° Peel Adhesion in | 180° Peel Adhesion in Cross-
Machine Direction (N/dm) web Direction (N/dm)
C4 81.4 65.9

3 128.9 141.3

Comparative Example C5

25 A sample of PSA-1 was hot melt coated between two release liners at 150°C
using a HAAKE single screw extruder (commercially available from Haake, Inc.;
Paramus, NJ) equipped with a draw die. The screw speed of the extruder was 50
rpm and the draw ratio was 8. The resulting film had a thickness of 51 micrometers

and was laminated to a PET backing to make a tape. The resulting tape was passed
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bel ow a Fusion Hbulb Ianmp (comercially avail able from Fusion total
ultraviolet Systens, Inc.; Gaithersburg, MD) at a crosshead speed of 15
met er s/ mMwovso§7884 a UV dose of 300 milliJoul es/cnR. The pap@sSewas2ilest ed
for 180 Peel Adhesion from 10 glass. The results are shown in Table 3.
Tabl e 2 Exanpl ey I hinE ek . . Iglggg@ t Break
(Me aPascal s) (k%lé’gpﬁbs‘%’f“gg‘?lgglé[‘@fé’gl{nﬁ%@ggg@%B%%ﬁcgm mﬁst . é‘g{ggtg C3
1.19 1.59 320 By@eBS Idc.;AQritheBburg, D)4t r@head Speed abl emstefSnminpte dorb30V Peel

Bam | p o o1 A daiiabsminiul, thebamt coptRrisshbadeoriprreiase

liners at 150C jtifhemhcRinklAmd oSl BreSidne WIResuld @fe sh6RATETHIe. | Y avai | abl e
from Haake, Inc.; Paramus, NJ) equipped with a draw die. The screw speed

of the extruder was 75 20 rpmand the draw ratio was 4. The resulting film
had a thickness C%Ené&?iV%EEE%JMQZ/ 057384 PCT/US01/ 49251 microneters and
was lamnated to a acking to nake a tape. The resulting tape was
passed bel ow a Fusi oA thixbué bf 90papts P8 Arinand d0 phitsof NRHE widrk enitedgnm Fusi on t ot al
ultravi ol et Syst I . .Gai t her shu t sshead. speed of 15

met er s/ ni nut e fc?ﬁﬂgg Wﬁ%&ng@%ﬁerﬁﬁa{lg?‘ffg@l%g?lg?ﬁzw %ﬁ%’e %ﬁ@s st ed for

180 5 Peel Adhesioaih Hachéns@lkai3) at n4G°0eto MHEN o3 id rhifBte. I TieSresttihgdi r ect i ons.

The results  _are shown in Ta{)le 4, . .
mixture was hot melt coated between two release liners at 150°C using a HAAKE

single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die. The screw speed of the extruder was 50 rpm and the draw
ratio was 8. The resulting film had a thickness of 51 micrometers and was
laminated to a PET backing to make a tape. The tape was tested for 180° Peel

15  Adhesion from glass in the machine and cross-web directions. The results are

shown in Table 5.

Example 4
A mixture of 90 parts PSA-1 and 10 parts of ATTANE 4202 were mixed in a

20 BRABENDER mixer (commercially available from C.W. Brabender Instruments,
South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
mixture was hot melt coated between two release liners at 150°C using a HAAKE
single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die. The screw speed of the extruder was 50 rpm and the draw

25  ratio was 8. The resulting film had a thickness of 51 micrometers and was laminated
to a PET backing to make a tape. The resulting tape was passed below a Fusion H-
bulb lamp (commercially available from Fusion total ultraviolet Systems, Inc.;
Gaithersburg, MD) at a crosshead speed of 15 meters/minute for a UV dose of 300
milliJoules/cm®. The tape was tested for 180° Peel Adhesion from glass in the

30 machine and cross-web directions. The resulis are shown in Table 5.
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Exanple 3 A mixture of 90 parts PSA-1 and 10 parts of ATTANE 4202 were
mxed in a 10 BRABENDER m xer (comercially available from C W Brabender

| nst runemy@02/038684t h Hackensack, NJ) at 140C to 150C for 8rPCDUS@/4%FUL eS.
The resulting mxture was hot nelt coated between two rel ease |iners at
150C using a HAAKE single screw extrudefpicpmrercially avail able from
Haake, Inc.; Paramus, NJ) qui pped with a dr die. The screw speed of the
extruder was 7% rpmxamglet he |dr 880° PeelrAathesgonias 4 180FPeclriathasion mgCrbssk m had a

t hi ckness of 127 m cronet er § Madina@¥recti@niNAdheld t aveb IREEtidia@Kdm)y t 9 make a
tape. The resuliti ng i@pe was passed agiow a Husion H bsih | anp

(comercially cuLa,u_abLe_LLom_Eu&_on_Loi_al_uLLLaALLgLe,t__SésLe,n@—LnL ;

Gai t hersburg, MD) at & crosshead spe¥d of 15 neters/ni nbd-@ for a UY dose of
300 mi | liJoul egfcieJhe tape Was UeaglEd for 180 Peel Agdigsion from gl ass
in the 20 machine and the dross-web directions. The results are shown in
Table 4. Table 4 Exanple 180 Peel Adhesion in 180 Peel Adhesion in Cross-
Machi ne Directi N/ Web yrection (NNdm C4 81.4 65.9 3 128.9 141.3
Conpar ati ve Exa ARy le of PSA-1 was hot nelt coated between two

rel ease liners at 15@@an1¢fddT@SA—2‘%M5tﬁieﬂ@b@ecﬂ%ﬁ@é@n%&fdl&@élu{eMM@ all'y
avai |l abl e from Haake, Inc. Par anus, equi pped with a draw die. The

screw speed 6f t“ﬁ’ég HAAGE singls scsty GXF‘H?F @ﬁ@meﬁéalﬁ@awablﬁtfr@ Hagkegnc.The

resulting film Wey: oHE tﬂ@%(

PET backing to na I@Jg%éﬁlﬁé&ie rheagc?} ‘tmld%[:; ta%ger“s s passe tllugézpv‘{%\%%ggffn(tﬂ57384
PCT/ US01/ 4925 1 abéﬂm@aaw ﬁlﬂlg ivam 4 H e gebnltizgipn led rzmbpknea df\l 24 weerbmetews ahd om
Fusion total ultrayialet

Eoeeaof (18 et a1 Fptied o 0 ing s s The R St et Bira B0l T e’

was tested for meﬁ@ebnm%m&ﬁtéso%gmﬂ&aréﬂlo@vh%mm@s ne and cross-web
directions. The results are shown in Table 5. 5 Conparative Exanple C6 A

mxture of 98 parts PSA-1 and 10 parts of LDPE were nixed in a
Example 5
A mixture of 90 parts PSA-2 and 10 parts of ATTANE 4202 were mixed in a

BRABENDER mixer (commercially available from C.W. Brabender Instruments,
South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
15  mixture was hot melt coated between two release liners at 150°C using a HAAKE

single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die. The screw speed of the extruder was 75 rpm and the draw
ratio was 4. The resulting film had a thickness of 127 micrometers and was
laminated to a PET backing to make a tape. The tape Waé tested for 180° Peel

20  Adhesion on various substrates. The results are shown in Table 6.

Table 6
Example | 180° Peel Adhesion 180° Peel Adhesion 180° Peel Adhesion
from glass (N/dm) for HDPE (N/dm | from PP (N/dm)
C7 181 79 156
5 238 . 91 231
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BRABENDER m xer (commercially available fromC W Brabender |nstrunents,
Sout h Hackensack, NJ) at 140C to 150C for 8 to 10 mnutes. The resulting 10
m xture we@ohei73swel t coat ed between two rel ease |iners atPCBOSWOLFIg a
HAAKE single screw extruder (commercially available from Haake, Inc.;
Paramus, NJ) egul b 3 aw die. The screw speed of the extruder was
50 rpm and the %&vﬁﬁﬁg%%mﬁgég The resulting filmhad a thickness of 51
m croneters and was A samplaif®8AtIowas UsEdlashbtined gnd botnmdtiecoated bgeeenlh® t ape

was tested for 180 Peel 1 esion. fr lass in th chi ne, and cross-web

di recti ons. Ther‘?ﬁ‘éafﬁﬁfl?s aﬁéﬁg‘gﬁ%%ﬁ{ﬁ%ﬁ%ﬁ%@%%ﬁ%@%nﬁw Yire of 90

parts PSA-1 and alfllapRIfidin Hhald ThANEardd e NWsqRipped®h b Brad did ThBRARERNREER M xer

(conmerci al | % avai l abl e from C. W Brabender Instrunents, South Hackensack,
0

NJ) at 140C Po P5He ckbRdeg way 73 wpnhgnd thedraw 1atle was dulTip Frgulting R84 fidmbad 2 hot

mel t coated bet waghebr 15¢hBASRetels 388 FadbminlE ty15 PRY becxarg@%ﬁakga &gla.e. SCr ew
extruder (commercialty available from Haake, Inc.; Paramis, NJ qui pped
with a draw di e Thkepe svas toated frd §00Reet Adhesioh puisiaiowsasstiies. (Fheacsdlts re dr aw 25
ratio was 8. The resul,ltcai&r% filmhad a thickness of 51 microneters and was

| ami nated to a® Ba eng to make a tape. The resulting tape was passed
below a Fusion H bulb lanp (commercially avail able from Fusi on total
ultraviolet Systems, Inc.; Githersburg, MD) at a crosshead speed of 15
met er s/ m nut!@ f EXamble® dose of 300 nilliJoul es/cn2. The tape was tested

for 180 Peel Adhesion RSP t g?:%hd m 5 .
directions. The resul tﬁ;&g{r&égﬂghomﬂb?ﬁg‘%ﬁl&go . f??ng\D g?(%é’%%ﬁll?}wdma

PCT/ US01/ 49251 BR«ABENBERwmingl(conti@cipieivailatietom . WnBideddePhefrunietitesi on i n
Cross- Machine RQir i on ] i dm) C5.54.9 h1.4 C6 36.7
63.0 4 96.9 ssgﬁut?‘%ar‘%%%}séctﬂ @? aéx%clq%ﬁg& Eork é’%&?‘-@“’%ﬁ' %A‘?Sk‘ s hot nelt
coat ed bet ween mvgtutekhsdpemelt bens] @twebb B&o refeastslinets a@lﬁb&\SKEingialme&KECr ew

extruder (caonmercially available from Haa | nc. ;
( 15 single scl%w extruder (commercially aval}fa‘iﬂe from Haake, Inc.; Paramus, NJ)

equipped with a draw die. The screw speed of the extruder was 75 rpm and the draw
ratio was 4. The resulting film had a thickness of 127 micrometers and was
laminated to a PET backing to make a tape. The tape was tested for 180° Peel

Adhesion on various substrates. The results are shown in Table 7.

20
Table 7
Example 180° Peel 180° Peel 180° Peel
Adhesion from Adhesion from Adhesion from
glass (N/dm) HDPE (N/dm) PP (N/dm)
C8 . 53 25 33
6 ' 100 23 42

Comparative Example C9

A sample of PSA-4 was hot melt coated between two release liners at 150°C
25 using a HAAKE single screw extruder (commercially available from Haake, Inc.;
Paramus, NJ) equipped with a draw die. The screw speed of the extruder was 50 rpm
and the draw ratio was 8. The tensile properties of the PSA film were determined as

described in the Tensile Testing method above. The results are shown in Table 8.
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Paranmus, NJ) equipped with a draw die. The screw speed of the extruder was
75 rpm and the draw ratio was 4. The resulting filmhad a thickness of 127
m cr omet av@ oaoRI384nas | am nated to a PET backing to nake aPCHpS01/4Ph® t ape
was tested for 180 Peel Adhesion on various substrates. The results are
shown in Table 6. 10 Exanple 5 A mixture of 90 parts PSA-2 and 10 parts of
ATTANE 4202 were m xed in a BRABENDER m xer (commercially avail able from
C. W Brabender Eﬁ@ﬂ@ﬁt&@&@iﬁl&h Hackensack, NJ) at 140C to 150C for 8 to

10 mnutes. The resul &ﬁu&?fé?%&ﬁtx‘ﬁ%d@?ga&@ftps‘w& fik Q?ﬁé{fe” t wo

rel ease liners at 15 u5| ng a SCrew ex omrercially
avai |l abl e from BRARENDER mmd?zﬁcrcmnnaclamdavaﬂdﬂm&qnp@dmtdbemiedhmﬁém The

screw speed of ude S raw rat 4. The

resul ting fI? E ?af’k %eﬁ@ %Zzﬁ)légo”}fd%&g%%e@d@ oIAge erFsé}?ﬂnﬁat ed to a
PET backing to wBk@reawisdidemell boutdddRavdeaswd RiagideRrat 18P CRRRL a3 AdBesi on on
various substrates. The results are shown in Table 6. Table 6 Exanple 180

Peel Adhesion 18Debsgiewsyieds omprociplyevaildbiscdiomn Raalies Bey; §rasgs, N dny f or
HDPE (N dm fr Oﬁ‘e@gﬁ% Wi a drl dJeB%PeZs%&}\S%eecpot%ﬁ% ;%lgldéf%‘as 36\%%11\%@&/ 9?%384 A

PCT/ US01/ 49251 arative Exa sanp PSA- s Used
obt ai ned and hotatipebas &d&me@siﬂfe}mmmsmmle filwlveasdetdrmied as descriisdin thei ng a

Par amus, R0 C cadchied iy el SUG, e sulite PR dpBel’ S ™or e ext T uder

was 75 rpmand the draw ratio was 4. The resultl ng PSA filmhad a
t hi ckness of 127 n‘icro,meters and was |lam nated to a PET backing to nake a
tape. The tape 0 Peel Adhesion on various substrates. The

results are shown iR Jghl€of3s p]apcs FXAMmig 1%R€rts”i‘]]5f’]‘3'%re%m8@1npﬁr ts PSA-3 and
10 parts of ATTANE 4202 were mi'xed in a BRABENDER m xer (comercially
avai | abl e from GRABERNRERmixer (¢amamerciadinavgilable from C.W. Brabender Instruments,
15  South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
mixture was hot melt coated between two release liners at 150°C using a HAAKE
single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die. The screw speed of the extruder was 50 rpm and the draw

ratio was 8. The tensile properties of the PSA film were determined as described in

20  the Tensile Test method above. The results are shown in Table 8.

Example 7
A mixture of 85 parts PSA-4 and 15 parts of ATTANE 4202 were mixed in a

BRABENDER mixer (commercially available from C.W. Brabender Instruments,
25  South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
mixture was hot melt coated between two release liners at 150°C using a HAAKE
single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die. The screw speed of the extruder was 50 rpm and 'the draw
ratio was 8. The tensile properties of the PSA film were determined as described in

30 the Tensile Test method above. The results are shown in Table 8.
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Sout h Hackensack, NJ) at 140C to 150C for 8 to 10 mnutes. The resulting

m xture was hot nelt coated between two release liners at 150C using a
HAAKE 15 ve0 ngbs3sicr ew extruder (commercial ly avail abl e frpar/Hsake?s1l nc. ;

Par anmus, NJ) equi pped with a draw die. The screw speed of the extruder was
75 rpmand the g gatio was 4. The resulting filmhad a thickness of 127
m croneters andT/aTsp_l_am nated to a PET backing to nmake a tape. The tape
was tested for 180 Pdeahixtyielh£35 muts BRAVaNddE pas PEBH steesmixddhm a esul ts are

hown i n Tabl e e.7 anple. 180 P 180 18 eel Adhesi on
fS rom A:jhesi on f%&é&?ﬁ@ﬁ‘%}"?ﬁﬁwﬁﬁ a‘faé}%?e é:?/el\l%&arhf %IBEKS MHEFS-c8 53 25
33 6 100 23 42 SofmmpakeaishekeNBa@mpce t695RCRBNPIEl 0ahinhSé:- Thevasultigt nel t

coat.ed between two release ljners at 150C 25 using a HAAKE single screw
ext ruder (cormemEREe Wa%melc?ﬁ?aée‘ﬂf%‘?ﬁeplé‘éikédeaﬁqﬂéners at paQ hrising al@gAKEw pped

with a draw di eg; %ﬂesci%w&Wu&&?&%lﬁérmﬁllﬁea\ﬁﬁiﬂléjﬂ&ﬁ GRS, B 'T’nynug%![%t he draw
ratio was 8. The tensile properties of m wer é -det erm hed as
described in th@qqiemﬁwléh a‘él@mdrrﬁﬂhesdn@’dsmb@vﬁhe @tteldmemﬁliowlaraed theavaw i n
Table 8. -35 WO 8 925 |l e..C10 m xt ure
of 85 parts PSA—%? % ﬁetg!ﬂg? I‘?’ée\smcét?ﬂée%px M ﬁ
(comercially a\ﬂanélh:blreetmétbdsﬂ 4boW. Dicabnlisiae s]ld’vﬁilﬁllITiBI&tSS, 5 Sout h
Hackensack, NJ) at 140C to 150C for 8 to 10 minutes. The resulting m xture
was hot mel 1%oat ed between two rel ease liners at 150C usi ng a HAAKE
single screw extruder (commercially avail alhgekrom Haake, Inc.; Paranus,

NJ) equipped with a draw die. The screw speed of the extruder was 5Q rpm

and the draw r|dixamplgas Yeld Prrengtlensi Tensily Yysnethi els Refeentfdongation atdireak
deternmined as descri bed (MagaPascals) |TeiMlietaPaFals) t hod abo®é) The results
are shown in Tgbl €%8B. | ConpgebZati ve Exam(lm e C 11 A m xturgdsoof 85 patrlts
- arts—HBRE—were-—mxed—+h—a

PSA-4 and 15 partasg 179 179 <50

Cl1 1.72 2.07 180

7 1.21 3.38 >800

8 0.47 2.83 630

Examples 9-13

15 The mixtures for Examples 9-13 were prepared using PSA-5 with the level of
ATTANE 4202 shown in Table 9, were mixed in a BRABENDER mixer
(commercially available from C.W. B;abender Instruments, South Hackensack, NJ)
at 140°C to 150°C for 8 to 10 minutes. The resulting mixture was hot melt coated
between two release liners at 150°C using a HAAKE single screw extruder

20 (commercially available from Haake, Inc.; Paramus, NJ) equipped with a draw die.
The screw speed of the extruder was 75 rpm and the draw ratio was 4. The tensile
properties of the film were determined as described in the Tensile Testing method

above. The results are shown in Table 9.
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BRABENDER m xer (commercially available fromC W Brabender |nstrunents,

15 Sout h Hackensack, NJ) at 140C to 150C for 8 to 10 mnutes. The resulting
m xture we@ohei73swel t coat ed between two rel ease |iners atPCBOSWOLFIg a
HAAKE single screw extruder (commercially available from Haake, Inc.;
Paramus, NJ) equipped with a draw die. Theyuscsew speed of the extruder was
50 rpmand the draw ratio was 8. The tensile properties of the PSA film
wer e determ ned Exsmglesicr i bectl ph 2Q Yikld Stengh | |dlefsibtStengthgd abRevent The
results are shown in TaATEABE 428X anegaPasdld)i (x (MegnPaxcalSh | paElosgdibdal and 15
parts of ATTANE 4202 wer ¢éweiphted) in a BRABENDER mi xer (conmeBehla(%)y
avail able from/C. W Brlabender | nstirunmemts, 25 SoutptpoHackensackegioNJ) at] 140C
to 150C for 8 tlto-10 minutes. The rlesulti ng mxture was hot nelt coated
between two rellead® lijners & 150¢ usﬂhéza HAAKE 1sPngl e |screvf®xt ruder
(commerci al | y gvarjjabte from Haakg, 1 Paranus; 4§9)  gqui ppgf) W tir|a
draw die. The gcrew speed of the éaxtruder wag 50 rpm andithe draw ratfio

was 8. The tensil deroperti 8% of the PBAlfi | m wer §.3det er mi ned @ descr|i bed
|n 30 the TenS||n Tact had. .aAhovao hao rncllfc are ShO‘u".". In Tab!e 8 _36

—C CTST LILA 2L I|| —CJ

WD 02/ 057384 PCT/ US01/ 49251Z(YExam:I e 8 g\ m xtjur e 5]85 parts PEX. 4 and 15
parts PEBH were mxed 1n a BRABENDER m Xer (comercially availablé from

C. W Brabender Instrunents South Hackensack NJ) at 140C to 150C for 8 to
10 minutes. The Exemples 168 PATAIV H-€140at ed between two rel ease
liners at 150C u5| ng Do r I ilable
from Haake, Inc. Pa;[g?m §O§E 'Lﬁessﬁ" f:‘é,\émt% Lf)g&hv‘;%?melsﬁdeﬁs(l’(‘:%e‘%rgpeed
of the extruder pmareaﬁxsmgnsamdwmmes ‘delglw% bﬂztpaiyma&s%oﬂhﬁlhbleso,lxeere

properties of the f rmined as descri sjl e Test
met hod above. X?@&l%@?ﬁﬁéﬁmﬂ Gpmpagpial avaﬁquerﬁﬁp ‘3’ E?;F&deé Yi el d
Strength Tensi I EnsHuhRRE] bulEsRsadd AMOAL LT tat15®te@i<s to IRERARRS CRkeS)

(MegaPascal s) % C9 0. 03 0.14 >800 C1lo 1.79 1.79 <5
resulting mixture was hot melt coated between two release 11ners at 150°C using a

HAAKE single screw extruder (commercially available from Haake, Inc.; Paramus,
10 NIJ) equipped with a draw die to give a thickness of 51 micrometers. The screw

speed of the extruder was 50 rpm and the draw ratio was 8. The stretch release

propetties of the film were determined as described in the Stretch Release Test

Method above. The results are shown in Table 10.

15 Table 10
Example Polymer Added | Stretch Release “by

(15 weight %) hand”
Cl2 PMMA Broke
C13 PS Broke
Cl4 HDPE Broke
14 ATTANE 4202 Yes
15 PEBH Yes
16 PB Yes
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ai 1.72 2.07 180 7 1.21 3.38 >800 8 0.47 2.83 630 Exanmples 9-13 15 The
m xtures for Exanples 9-13 were prepared using PSA-5 with the |evel of
ATTANE 420Q 0%0098% i n Table 9, were m xed in a BRABENDER nP&EIUS01/49251
(comrercially available from C W Brabender Instrunments, South Hackensack,
NJ) at 140C t 0 ghBOG.f Of2BaddC et ERSnpId ke T esul ting mixture was hot
nelt coated befween two refease I'rners at 150C usi ng a HAAKE single screw
extruder 20 (cormercTh¢mjxtlavafOtEmra)lésr]drﬁMéﬁ@mphmiveEWFI&?]QL‘SWN’@) equi pped
with a draw die, nd t he draw
rati o was 4. Thgretpgrﬁg ufmg E%V’%Z‘%gl th%sev?)lf ?ﬁ%@%o\%e“’ﬁéew%%léa@m 1(rjllt“-z “&s
described in thmﬂ'&i’hﬁlalBRNMNDEEnﬁﬁérl@aﬂlmablaﬂﬁavaﬁd&ﬂe frea . Wsmeendehown in

Table 9. -37 WD_02/057384 P S01/ 49 Tabl e_9 ampl e Level Yield
Strength Tensil é“sgf‘?’@ Jou %c ?f’tsaCkAﬁI% #%%?%%g‘aéfgg)c&@}m? @%FPascal s)
El ongation at t&@tmu@.lre&'z@ﬁh%t £} cShted Htwbén @v&t@le@&e%neﬂsc&t 149°B-usidg d- 79 670
11 15 0.95 3. 59 610 12 30 2.21 7.31 650 13 40 3.45 13. 580 Exarrpl es

14- 16 and ConparEtAKE siglesprewextmder cpmmpreEally; ay@@nbbsﬁql@ﬁaé@am; Bayarnys,16 and
Conpar ati ve Exa %g wei ght %
of a pol ymer asrmlﬁ ‘@ng “&Al glet\/\é%gaﬁné@gs %?F\Pgmgéﬁg%%&gg“%’er
(commerci al | y avpecldalfite ektvader @adyB0 @nﬁdmmhhatrawkmtwasrseﬁhs stréddureladdackensack,
NJ) at 140C.to 150C for 0 10 1utes i ture was hot
rel ¢ coat ed 1Bet REBRFERG Pe Pl dardelrih e s sttt SEe kit St e ocr ew
extruder (conmengdRdd abod aiHeaBulls hre GRavAAKEbIelINC. ; Par amus, 10 NJ) equi pped
wth a draw die to give a thickness of 51 mcrorreters The screw speed of

the extruder was 50 rpm and the draw ratiola@&llg. The stretch rel ease

Example Level of ATTANE Stretch Release
4202 (weight %) Force (N/dm)
C15 0 N/A (broke)
17 5 7.4
18 10 10.7
19 15 13.1
20 20 14.1
21 30 19.6
22 40 22.1

Examples 23-25 and Comparative Example C16

15 The mixtures for Examples 23-25 and Comparative Example C16 were
prepared using PSA-6 with the level of ATTANE 4202 shown in Table 12 mixed in
a BRABENDER mixer (commercially available from C.W. Brabender Instruments,
South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
mixture was hot melt coated between two release liners at 150°C using a HAAKE

20  single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die to give a thickness of 51 micrometers. The screw speed of
the extruder was 50 rpm and the draw ratio was 8. The stretch release properties of
the film were determined as described in the Stretch Release Test Method above.

The results are shown in Table 12.
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properties of the filmwere determ ned as described in the Stretch Rel ease

Test Met hod above.
Pol ynmer Adolezio88s4et ch Rel
PS Broke Cl14 HDPE Broke

The m xtures for

a BRABENDER mi xer (conmer
| nstrunents,
resulting mxture was hot
using a HAAKE single scr
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m croneters.

described in the Stretch
in Table 11. Table 11 Ex

% Force (Ndm C15 0 NA (bfoke)

14.1 21 30 19.6

Sout h Hacken

NJ) equip
The screw s
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ease "by

(15 wei ght

14 ATTANE 4202 Yes
WD 02/ 057384 PCT/ USO1/ 49251 Exanples 17-22 and Conparative Examl|lp e C15

PN |

Al A fr

15 PEBH Yes

Exanpl es 17-22 and Conparative Exanple Cl5 were
using PSA-4 with the I evel of ATTANE 4202 Bdbtent2 in Table 11, were

\ AL _Rrahand

The results are shown in Table 10. 15 Table 10 Exanple
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17 2%, 4

St rat ch PRal ag
o+t CH—e+—eas

e 4202 (wei ght

18 10 6. 7 1

D 15 13.1 20 20

Examples 26-27 and Comparative Example C1

7

The mixtures for Examples 26-27 and Comparative Example C17 were
prepared using PSA-7 with the level of ATTANE 4202 shown in Table 13 mixed in
a BRABENDER mixer (commercially available from C.W. Brabender Instruments,
South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting

10

mixture was hot melt coated between two release liners at 150°C using a HAAKE

single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)

equipped with a draw die to give a thickness of 127 micrometers. The screw speed

of the extruder was 75 rpm and the draw ratio was 4. The stretch release properties

of the film were determined as described in the Stretch Release Test Method above.

15

The results are shown in Table 13.

Table 13

Example

Level of
ATTANE 4202
(weight %)

Stretch Release
Force

(N/dm)

C17

0

Broke

26

10

9.0

27

20

19.8

Examples 28-30 and Comparative Example C18

20

The mixtures for Examples 28-30 and Comparative Example C18 were

prepared using PSA-6 with the level of ATTANE 4202 shown in Table 14 mixed in
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22 40 22.1 Exanpl es 23-25 and Conparative Exanple Cl6 15 The m xtures for
Exanpl es 23-25 and Conparative Exanple C 16 were prepared using PSA-6 with
the | evelwoD2/#5TIMNE 4202 shown in Table 12 nmixed in a BRABENBHRI2IIXEr
(comrercially available from C W Brabender Instrunents, South Hackensack,

NJ) at 140C to LFQABONDERISix&QcsthibtbREy avhlSols BSMId. W’lqgrmeme%ﬁuwﬁanbot el t
coated between two rel ease |iners at 150C using a HAAKE 20 single screw

ext ruder ( commersent Hagkensadki Mb ab 14G¢°6rie Halikefor § toclO; mlpaﬁeanﬂyereqqlryng equi pped
with a draw di e I eed of

t he extruder wasrﬁlg%lgé%%}%tgﬁt%gﬁg fvtb%reg?\%%{gle%eq%%%%o tret %%}%%gse
properties of tshglefsdem axtnderd@inendreinichvaabdefanitaeke, ine.; Phembs,Ng) ch Rel ease

Test Method gbove., T e. results are shown in bIe 12, WO 02/ 057384
PCT/ USD1/ 49281  CRiiBPEd Wi ESHA e EaprtRBReat o hoTRERisss 2he RPFARESS0
Force (weight %e &Muﬂéf)wa@%’@rﬁn@i&iﬁ@dra%&a@o Rad. "ﬂfkﬁ&be]tgbk\?prop%ﬁleggf #é.3 S
Exanpl es 26-27 and Conparative Exa The m xtures fo anpl es 26-27

and Conparative ﬁi_l%e‘ﬂ‘?ﬁ?éﬁt@!ﬂmﬂéﬁéescng@p&?ﬁ@(ff%ﬂﬁ'@kMﬁfﬁhﬂﬁtﬁw\@h"ém evel of
ATTANE 4202 sho d in a BRABENDER m xer (conmmercially
avai l abl e from %&thg}-g dﬂisrapir?gtgr unments, South Hackensack, NJ) at 140C
to 150C for 8 to 10 m nutes. The resultlng 10 m xture was hot nelt coated
bet ween two .rel ease |iners at 150C usi ng W Si ngI e screw extruder
(commerci al I'y avail abl e from Haake, Inc. equi pped with a
draw die to give a thicknpsgxahpld? mpé\;@n@ﬁ ersmeeeraggfoem $peed of the

extruder was 75 rpmand the draw ratApTXRE 4402 Theicohlegl @lick ¢! ease
properties of the filmwere deterri nggigagsofles¢ri bedpjpp the|Stretch Rel ease

Test Met hod above. 15 The results |are shown i Tat@gmgﬁ

CI8 0 261
28 5 262
29 10 229
30 20 279

Examples 31-32 and Comparative Example C19

The mixtures for Examples 31-32 and Comparative Example C19 were

prepared using PSA-7 with the level of ATTANE 4202 shown in Table 15 mixed in
15 a BRABENDER mixer (commercially available from C.W. Brabender Instruments,

South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting

mixture was hot melt coated between two release liners at 150°C using a HAAKE

single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)

equipped with a draw die to give a thickness of 51 or 127 micrometers. The probe
20  tack properties of the film were determined as described in the Probe Tack Test

method above. The results are shown in Table 15.

41-



Tabl e 13 Exanpl e Level of Stretch Rel ease ATTANE 4202 Force (weight %
(NNdm) C17 O Broke 26 10 9.0 27 20 19.8 Exanples 28-30 and Conparative
Exanpl e ®™M@o020¢738%e m xtures for Exanpl es 28-30 and Conpar BRCTAS01E925Ipl € C18
were prepared using PSA-6 with the |evel of ATTANE 4202 shown in Table 14
m xed in -40 WO 02/057384 PCT/ USOL/ 49251 1,41, BRABENDER m xer (commercially
avai l able from C. W_DBrabender Instrunents, South Hackensack, NJ) at 140C
to 150C for 8 to 10 rhixamples. | Théevasiil t i nProbexfagk éorwg Protet Tanke Fdr Stgat ed
between two rel eas¢ |iners at ATTANEAR0R] d2HANfdmetad ngherandteshielkt|r uder
(commercial ly avail abl e from Haakight %nc.|; Rdclesamiple NJ) 5 emipioped wWith a
draw die to give a|thickness| of 51 m crgnet efgiamsjhe ScrewggpRpd of| the
extruder was 50 rpm andighe draw r@ati o Was 8. 4ghe prabe tagjg properti es of
the filmwere deternmned as| described iln the Probhe Tack Test nethod above.
The results are shown3ln Taple 149 10 Tabl e 34 Exanpl e Led28 of Frobe Tack
for 51 ATTANE 4202—m Homet et thigk—(werght 8/8 samte(grans)—€18 0 261
28 5 262 29 10 229 320 279 EXanpl es 31-3% and Canparative Exanple C19
The mi xtures for Exanples 31-32 and Conparative Exanple Cl19 were prepared
using PSA-7 with the |evel of ATTANE 4202 shovvn in Table 15 mxed in 15 a
BRABENDER mi xer =E8i8Hsks RIS, < plef2e. W Brabender |nstrunments,

The mixtures for Examples 33-37 and Comparative Example C20 were
5  prepared using PSA-4 with the level of ATTANE 4202 shown in Table 16 mixed in
a BRABENDER mixer (commercially available from C.W. Brabender Instruments,
South Hackensack, NJ) at 140°C to 150°C for 8 to 10 minutes. The resulting
mixture was hot melt coated between two release liners at 150°C using a HAAKE

single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
10  equipped with a draw die to give a thickness of 51 or 127 micrometers. The probe
tack properties of the film were determined as described in the Probe Tack Test

method above. The results are shown in Table 16.

Table 16
Example Level of Probe Tack for | Probe Tack for 51
ATTANE 4202 | 127 micrometer | micrometer thick
(weight %) thick sample sample
(grams) (grams)
C20 0 249 160
33 5 261 197
34 10 276 119
35 15 157 156
36 20 113, 103
37 30 87 73

15

Comparative Examples C21-C22
A mixture of PSA-8, with ELVAX 240 were prepared with the levels of

ELVAX 240 shown in Table 17 and hot melt coated as described in U.S. Patent
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Sout h Hackensack, NJ) at 140C to 150C for 8 to 10 mnutes. The resulting
m xture was hot nelt coated between two release liners at 150C using a
HAAKE siw@gbzo¥essew ext ruder (commercially avail abl e fronrPeibake/49231cC. ;
Paranmus, NJ) equipped with a draw die to give a thickness of 51 or 127
m croneters. TheuRbQLA%3R bR 8N Eksapled 1-inerdd tkﬁmw@fo?eﬁeé &R AR as
described in the Probée Tack Test = net hod above. The results are shown in
Tabl e 15. -41 \@eGXa0BMEB4 apdereriled in the Isusile Tasting niethodehoyst dhe essults @k Pr obe
Tack for Probe Iﬁﬁ%r%QEbé%7 ATTANE 4202 127 mcroneter mcroneter thick
(weight 9% thick sanpl'e sanple (granms) (granms) Cl19 0 442 376 31 10 340
328 32 20 384 316 Exanples 33-37 and Conparative Exanple C20 The m xtures
for Exanpl es_33-37 and Conparative Exanpleeé?o were 5 prepared using PSA-4
| of ATTANE 4202 shown in Tabl@eld

with the |evé mxed in a BRABENDER mi xer
(comercial |y awgLhaRI[e TeaToE. WyiBliaheRERT TEAE SHERIM b Percell Bldhghinensack,
NJ) at 140C to150C fqreByh® ok |inithBacald NEM&EMsEAIHI| M Xt HEG Was hot
nmelt coated between t (QQQ%@%f liners at 150C using’a HAAKE@(flngle Screw

s |l [l £ Ll ] Il D Iq 10 M
extruder (conmgt Chey Ty avaigabtg frop ake, 1t Par-amus,—) +6—equi pped
with a draw die to give a thickness of 51 or 127 nicrowetersxm#he priobe
tack properties of22hg filmswere detesdr ned as degcribed in 4dre Probe Tack
Test nethod above—ThHe results lare showniln Table 16. 1 Table 16 Exanpl e
Level of Probe Tack for Probe Tack for 51 ATTANE 4202 127 m croneter

m cronmeter thic
160 33 5 261 1

ICon_{p‘ﬁﬁ-ﬁgprxa{)ﬁplésrﬁBL‘Cﬁa”pl e sanple (granms) (granms) C20 0 249

A mixture of PSA-8, with ELVAX 210 were prepared with the levels of

ELVAX 210 shown in Table 18 and hot melt coated as described in U.S. Patent

10 number 6,063,838 (Patnode, et al) Examples 1-17. The tensile properties of the film
were determined as described in the Tensile Testing method above. The results are

shown in Table 18.

Table 18

Level of
ELVAX 210
(weight %)

Example

Yield Strength
(MegaPascals)

Tensile Strength
(MegaPascals)

Percent Elongation
at Break
(%)

C23 10

1.38

1.42

470

C24 15

1.45

1.52

460

15

Comparative Examples C25-C26

A mixture of PSA-9, with ELVAX 240 were prepared with the levels of
ELVAX 240 shown in Table 19 and hot melt coated as described in U.S. Patent

number 6,063,838 (Patnode, et al) Examples 43-44. The tensile properties of the

20

are shown in Table 19.

43-

film were determined as described in the Tensile Testing method above. The results



34 10 276 119 35 15 157 156 36 20 113. 103 37 30 87 73 15 Conparative
Exanpl es C21-C22 A m xture of PSA-8, with ELVAX 240 were prepared with the
| evel s ofwO BLA#384240 shown in Table 17 and hot nelt coat eBCERESdemest bed in
U S. Patent -42 WD 02/057384 PCT/ US01/ 49251 nunber 6, 063,838 (Patnode, et
al) Exanples 1-17. The tensile properties phidtve film were determ ned as
described in the Tensile Testing nethod above The results are sho in
Tabl e 17. 5 TabEzamplebxadpye of evieNiebd Styngthd| BinsidaBirengthensir¢eat Hongatign
Percent El ongati on ELVBEXVAXR4ONe(EszaBasatls) (| NMgaPasek) s|) at aBdreddk (wei ght
% ) (% C21 10 1.01 1. 1@cigdo) G22 15 1.43 [1.52 460 Conpar atPsje Exanpl es
C23-C24 A m xtureCps RSA-810w th ELVAX3210 were (p3epared w th70he | evel s of
ELVAX 210 shown—-n—table-18 and hotnelt copted -as describedinU-S—{Patent
10 nunber 6, 063, 8§%6(Fat nod®, et al ) 0é>?\'arrpl es 1- 01376 The tenS|]128 pr operties
of the film were determined as described in the Tensite Testing nethod
above. The results are shown I n Tabl e 18. Table 18 Exanple Level of Yield
Strength Tensi | &oBiparatipg el @se Fldongati on ELVAX 210 (I\/EgaPascaI s)
(I\/EgaPascaI s) at Bregk ' 9 1.38 2 5

1.52 460 15 Conpar a?” vegu\llg\xg rrp%?@%@g%%ﬂgwerepreparéM%t%ele 0}

5 ELVAX 210 shown in Table 20 and hot melt coated as described in U.S. Patent

number 6,063,838 (Patnode, et al) Examples 43-44. The tensile properties of the

film were determined as described in the Tensile Testing method above. The results

are shown in Table 20.

10 Table 20
Example Level of Yield Strength | Tensile Strength | Percent Elongation
ELVAX 210 | (MegaPascals) | (MegaPascals) at Break
(weight %) (%)
C27 10 0.07 0.08 160
C28 15 0.14 0.16 220

Comparative Examples C29-C30
A mixture of PSA-8, with ELVAX 450 were prepared with the levels of
ELVAX 450 shown in Table 21 and hot melt coated as described in U.S. Patent
15 number 6,063,838 (Patnode, et al) Examples 1-17. The tensile properties of the film

were determined as described in the Tensile Testing method above. The results are

shown in Table 21.
Table 21
Example Level of Yield Strength | Tensile Strength | Percent Elongation
ELVAX 450 | (MegaPascals) | (MegaPascals) at Break
(weight %) (%)
C29 10 1.65 1.72 260
C30 15 2.55 2.69 270

-44-



A m xture of PSA-9, with ELVAX 240 were prepared with the |levels of ELVAX
240 shown in Table 19 and hot nelt coated as described in U S. Patent
nunber 6W@82/6384( Pat node, et al) Exanpl es 43-44. The tenBCT/@S@roparti es of
the 20 filmwere determ ned as described in the Tensile Testing nethod
above. The resuld, a‘tﬁ%giﬁgﬂggdgﬂﬁgy e 19. -43 WO 02/057384 PCT/US01/49251
Tabl e 19 Exanpl__E£V§' 0 e rength Tensile Strength Percent

El ongati on ELVAX 248 I@NBQ@P%E&?&BS&'M(WEW@Qadﬁ@)praiareﬁr\?d&kthe lewels ght %9 C25
10 0.33 0.37 27 Q. 32 7-C28 A
mixture of PSA- %LV%?R&%LI’V)XR f Pipicy @%&Pgﬁg&) SR BB Bs - T8 Bvax
21(r)Tb shown in Tabh?bémi Gﬁd3cB3BQPatﬂiffﬂle,tet61r)Ekiﬁdplessl d’ESEHdtﬁ@de pfbphiln& offtad £ f
nunmber 6, 063, 838 t node, et a es, 43-44. The tensile properties o
the filmuwere a‘@ff‘ecf%f%& a%d%fe%‘%,eﬂ.nb 4 Tensile festingimathad » e i Thg 9RelSE above.
The results ar g,&HPMTab12 2babl e 20. 10 Tabl e 20 Exanple Level of Yield
Strength Tensile Strength Percent Elongation ELVAX 210 (MegaPascal s)
(MegaPascal s) at Break (weight % (% C27 10 0.07 0.08 160 C28 15 0.14
0.16 220 Conparative Exanples C29-C30 A u,e of PSA-8, w th ELVAX 450
were prepared with the I evels of ELVAX 45 s omn in Table 21 and hot nelt
coated as descriHxesiplen UlSvelBat entyidld Stietgiter| Tendle 3t8ndh ( Paicadongationa] )
Exanpl es 1-17. |The tensELEANrasper (MegPadcalse {(NMégaPasesike | det ef BrdaRd as
described in the Tensi|l gwdighid%ng net hod abovye. The results ar@%)shomn in

Tabl e 21. Tabl ¢ Z@sExanplepevel| of WAl d Sirengbhglensil e Stphgngth Per cent
El ongati on

C32 15 2.14 221 240

10  Examples 38-41

The mixtures for Examples 38-41 were prepared using PSA-5 with the level
of ATTANE 4202 shown in Table 23, were mixed in a BRABENDER mixer
(commercially available from C.W. Brabender Instruments, South Hackensack, NJ)
at 140°C to 150°C for 8 to 10 minutes. The resulting mixture was hot melt coated

15  between two release liners at 150°C using a HAAKE single screw extruder
(commercially available from Haake, Inc.; Paramus, NJ) equipped with a draw die.
The solvent extraction properties of the film were determined as described in the

Solvent Extraption Test method above. The results are shown in Table 23.

20 Table 23
Example Level of Solvent Extraction
ATTANE 4202 Test Result
(weight %)
38 10 Pass
39 15 Pass
40 30 Pass
41 40 A Pass
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ELVAX 450 (MegaPascal s) (MegaPascals) at Break (weight %9 (% C29 10 1.65
1.72 260 (C30 15 2.55 2.69 270 -44 WO 02/057384 PCT/ US01/ 49251

Conpar at iwe otsa38 es C31-C32 A mi xture of PSA-8, w th ELVAXI/GEQ/48e51e
prepared with the |evels of ELVAX 660 shown in Table 22 and hot nelt
coated as descrig U S. Patent nunber 6,063,838 (Patnode, et al)
Exanpl es 1-17. Th_?l%]q—%lle properties of the film5 were determ ned as
descri bed in the Ten%hé ﬁlnﬂ' e’@Examylerﬂ@tmdorabdvedeSd'mdmﬂn [Exgmple exceptibein i n
Tabl e 22. Tabl e _22 Exa

El ongati on ELVAX 680 % %eggpisrw(a St f gq%c{}%‘%re%lpé%g 485&%?%“ F/’oer cent

C31 10 2.41 2. 4tha2zid]l whs3dashed Rvaldvith etlilyl &ébfhte eihﬁt]lr'é(diﬁi’ﬁét&&ﬂﬁedﬁiébeﬁb@phﬁseﬂ ures
for Exanples _38-41 were prepared using BgSA- 5 wth tfee | evel _of ATTANE 4202
shown in TabPe 3Bers s mep Sfng seanpRE sleRiFrnisTaseary (PR drEhefibsrs wera v ai | abl e

from C. W Brabenglg tyith dSin{dFB ot 52 1o Hnlbrdiiitd 8 MBRCdiam& of 1R fibkAQGn he 150C for

8 to 10 mnutes. The resulting m xture was hot nelt coated 15 between two
rel ease liners &@n@@dibngﬁlwggwmﬁg ifnefitain selpesiraax 69 panemetetsdoAmrer ci al | y
avai | abl e from Haake . Inc.; Paranus, NJ) equipped with a draw die. The
solvent extraction propérties of the filmwere determ ned as described in
the Sol vent Extraction Test nethod above. The results are shown in Table
23. 20 TabI Level of Solvent Extraction ATTANE 4202 Test
Result (wei 8ht MO Pass 39 15 Pass

The film of Example 20 was formed as described in the Example except that
the thickness was about 127 micrometers, the screw speed of the extruder was 100
rpm, and the draw ratio was 4. The elongated structures of the dispersed phase
material had a diameter of roughly 0.5 micrometers. The film was applied on a glass

15  slide with the fibers aligned in the vertical direction. Collimated light from a
broadband white light Source was directed at the film. The light diffused from the
film was visualized on a diffuse glass window. The diffuse light spot on the glass
window was captured with a handheld digital camera. The image was analyzed and
it was determined that the horizontal dispersion of light was substantially larger (at

20  least ten times) than the vertical dispersion.

A piece of this film was applied on a glass slide and placed into a heating
stage. A collimated light beam from a broad band white light source was incident on
the film. A diffused light spot was monitored using a digital camera. The heating
stage temperature was changed from room temperature to 150°C. The heating stage

25  was heated from 25°C to 100°C with a 10°C per minute rate; a 2 minute pause at
100°C; and then heated to 150°C at a rate of 2°C per minute with a 2 minute pause
after each 10°C increase. It was observed that as the heat increased, the diffused
light spot became less symmetric. It is believed that the heat causes the fibers to
break and become spherical particles.

30
Example 44

Four films were formed using PSA-4 as the adhesive material and ATTANE
4202 as the dispersed phase material. Film A had 40 wt.% dispersed phase material
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40 30 Pass 41 40 Pass -45 WD 02/057384 PCT/US01/ 49251 Exanple 42 The
filmof Exanple 10 was forned as described in the Exanpl e except that the
screw spaedopbs7sdse extruder was 100 rpm and the draw rati PCWaESO¥4925ihe PSA
mat eri al was washed away with ethyl acetate and the dianeter of the

di spersed phase anq § {HhSss WRRLITE BSULREbnibidrd ITIRGRRM Pede)rttd dxRiddwat 96 OPY
(SEM. The fibers were fine with dianeters of 0.2 to 0.3 mcroneters. The

di amet er of t he1mped the degw loo webht Fibh Bdwd B) wWide disprgset pbasd materinkbanda t o
obt ai n val ues f e [S.cq10 | The film
of Exanple 20 mﬁg%g%ﬁ@ggw%iéicﬁ%%g % ﬁﬁet Cge%ger’%sﬁféﬁ %&X(%égﬁaﬁé?&rﬁ%e

t hi ckness was abodithe figiv ratic manet Bitm C liad Q0 st 2R disggped phak nidieiabaddrauder was
100 rpm ang the .draw rati s 4. The_el ongat ed, styuctures of the

di sper sed phgfset icknessqty O‘ﬁgag\%lcﬁ‘?%WF'_eTheosrcrer%voﬁPg?ﬂ?ft @‘W@r"ﬂ%?@@n The
filmwas appli edn®thedrsH AGS wh2 SFilA® 3l hbt ihd18dd dn) AsPerddd (HARANAt&l NEhe
vertical direction. Collimated |ight froma_ broadband white |Iight source

was directed at S¢mB& speediof theigstrpdegiyas HiOrrpiaad thedsaty taie was 4l m was vi sual i zed
on a diffuse gla k i i 3 i, ndow wa
ITruse glass “‘I‘ﬂ?@@hds-lf&eeaﬁ{ sfHse ﬁhﬁ%ﬁ%re?%@%re@%hﬂﬁn%ﬁ@ﬁ&h&s% W Was

captured wi th a handhe digirtal canera. e s analyzed and it was
det er mi ned t hat matesiahond thoditzersed pgse npicoinl iofa BRAPBENWER nsixdy<CWt i al | y | ar ger

(at 20 lea t ti t han the rtica IS lon. oRi£ of .this film
was appl i edﬁhn ?%qegasre‘sﬁgssfl?lﬁlgﬂ%r%u%ﬁg%%e Sia‘%t lgbaaggge(gtc?%gme\sﬁ %rgl% Q12011 mat ed
| i ght beam f r omnéinites) e¥hebesatingfiikt@rel vag bt MelucxtediRErden @ ir€lei’é limsds (Sohe film

A diffused |ight spot was nonitored usi n% a digital canera. The heating
stage tenper at uPECIRESIEE FAFRTRP LR EHep B bamainyy & PalMdend #Repeeat i ng

stage 25 was heaherhtf 5090, 206l Qpd AUE 198 fhh, and DEraRBht b Mol ATLAKR 2 M nute
pause at 100C; and then heated to 150C at a rate of 2C per mnute with a 2

m nut e pause afingle serwextro®r (eommesaeially 4veilablsirerh $tankee thct; Ratamas, Nlhe heat

i ncreased, the dif. %ﬁﬂ Lght.. spot becane |ess symmetric. It is believed
t hat the hea1? cgﬂélég %h%hg&e}rdée'to break and becone spherical particles.

30 Each of the films was disposed on a portion of a luminescent film to extract
light from the luminescent film. The luminescent film contained a fluorescence dye
that emitted green fluorescence upon absorbing blue light. Because the luminescent
film trapped light due to internal reflection, the edges of the film emitted bright light.

20  The luminescent film was illuminated using a tungsten light source (Model 576,

Stahl Research Laboratories). A bandpass filter centered on 450 nm with 20 nm

bandwidth was used to filter all but the blue light (around 450 nm) from incidence

on the luminescent film. A microscope (Leitz Transmission Microscope) was used

to collect the green fluorescence using an objective of 4X/0.06 (NA). A

25  spectrometer (Leitz MPV-Sp) was placed on top of the microscope to record the

fluorescence light. The amount of extracted light was determined for each film, as
well as for the luminescent film alone (designated "No Film"). The results are
displayed in Figure 6. The lines from top to bottom correspond to Film C, Film B,
Film A, No Film, and Film D.
30

Example 45

A film was formed using PSA-4 as the adhesive material and ATTANE 4202
as the dispersed phase material. The film had 20 wt.% dispersed phase material and
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Exanpl e 44 Four filnms were forned using PSA-4 as the adhesive material and
ATTANE 4202 as the dispersed phase material. FilmA had 40 wt. % di spersed
phase matved bzahs738446 WO 02/ 057384 PCT/ US01/ 49251 and a t hpCcruseist9edl about
125 microneters. The screw speed of the extruder was 100 rpmand the draw
ratio was 4. Fi |a'ﬁ1i€k1{é§sdof?agom’t258/91ﬁlér§rﬁ%l%?%@ﬁ%%a%h[%&écﬁ;y Affhedhe t hi ckness

of about 125 microneters. The screw speed of the ‘extrudér was 100 rpm and
the draw rati o wakesive nfitérial @dribeidia@raad pbesd npfseinkio d BRYAIENDER erikal(CaWMd a 5

t hi ckness of ab IEQ.% t " r f. 4R uder was 100
rpm and the dr ?\/%vgbr%?%o vvarrsn%%g’ %Lﬁir%{ %ﬁﬁ}sg&hgﬂ a??\gﬁ{%jﬁ’ 1a6hy85f9r)s(ltpg);t§)ggd phase
material . The suihees. SPeaeuliingtniietueswistdemelasated3tween aglehst Hrersl(sAW rati o
was 4. The bl ends for each of these fil ns re prepared by m xing the
nihesi ve - mter TAFCRtE EHETRSReg SRR TarERaP. P MABARBER. i xer
(C. W 10 Brabendg) d:18d P& R0EeS: spRABN obiafk 208 2 8kw HHO ot ushz( EALNREL160 C for
10 to 15 mnutes. The resulting m xture was hot nelt coated between 2

rel ease |iners (SB@le sgiewr i (cogimereially 3yailahdefrerp Hapliep et Paigm@sMdnpany, St.
Paul , MN and a i t: 150 C, a screw speed of 100 rpm and a draw
ratio of 2 usi n%agﬁmwgéﬁaﬁg e}a screw extruder (commercially avail able
from Haake, |nc.; PadgulgizedNNModellSo.FHPESHMalleGaotdirdme, diA9 is fack afiér t he

films was di.spos on_.a portion | umd nescent film ex C | i ght
from the. I urPnedditet ohterHEehielite Chohe T b f st A N s c nce
dye that enitt d@leglygRrizbdRge SABACIAcIIEN On RIMMDTIOAHR) ghtlsbdbd, theBecause t he
| um nescent filmtrapped light due to internal reflection, the e f

] _edges o
the film eni ttedoBfirgrnd fhedi.holisr werg plaged erearogipe stagsmlidifisadighhiierad
using a tungstenyd ﬁl%as&@'ﬁ[r&%%l(amﬁﬁ&z_ (odel Rb20YrPBRES Mgl ERABOLAHRI | €5) - A
bandpass filter centered on O ran"wth 20 run bandw dth was used to
filter all but t0¥ fidogébeforghatphptedetastor AEgoltaunfinanee Metsi B8116€), whivhtwae

| um nescent .fi | A, i cl.qQscope etz Transm ssi cr Q s used to
coll et the 15t ottt HladiaRkeRs mbl il £ thARRTLFRIRRoN GLOREBRT RS 155
spectronet er ( LeeteztolVRYe Spiinctiosrafib aceach aipld Wi méasirbeasthefatis 00Rghtt 0 recor d
the fluorescenge Ii%ggi. The anmpbunt of extracted I%ﬁht was determ ned for

each film as waEppsityavithdhe gualyzenand theqolrperpyearginpapiiel and sspgiigda  No

Film'). The resyltigiod, Biffént BIFAYRE ahfledh @Y bBsefred DfHHNG 8% HhAM (R T 0
bottom correspond to FilmC, FilmB,
with respect to the detector and the analyzer. The results of these measurements are

20  plotted in Figure 7. At a diffusion angle of 50°, the extinction ratio is still more than
100. This indicates that the depolarization of the scattered light is relatively small

for each high scattering angles.

Example 46

25 A film was formed using PSA-4 as the adhesive material and ATTANE 4202
as the dispersed phase material. The film had 20 wt.% dispersed phase material and
a thickness of about 250 micrometers. The film was prepared by mixing the
adhesive material and the dispersed phase material in a BRABENDER mixer (C.W.
Brabender Instruments, South Hackensack, NJ) at 150 °C to 160 °C for 10 to 15

30 minutes. The resulting mixture was hot melt coated between 2 release liners (50
micrometer silicon polyester liner from 3M Company, St. Paul, MN and a paper

line) at 150 °C, a screw speed of 100 rpm, and a draw ratio of 2 using a HAAKE
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FilmA, No Film and FilmD. 30 Exanple 45 A filmwas fornmed using PSA-4 as
t he adhesive material and ATTANE 4202 as the dispersed phase nmaterial. The
fil m had w0 omo37%84di sper sed phase material and -47 WO 02/ PEV/BS¢/49251

PCT/ US01/ 49251 a thickness of about 250 mcroneters. The filmwas prepared
by mixing the agfRSiche dxauesri@mmdtallyw0ildesm eRalR)Bee Phakngs,| ina
BRABENDER m xer (C. W_ Brabender Instrunents, South Hackensack, ) at 150
Cto 160 C for rouppedmwith adiwdiss. The resul ti ng m xture was hot melt coated
between 2 rel ease |i r from 3M
Company, St. Paul, N&‘%gﬁcuﬁggwgﬁege |ne€{de§édble%ﬂgj@gwsf§lrﬁe\§/ g;h)%% 26f 100
rpm and a dr aw incorogatest hepein by rﬁéeramHANa’cEgauswmﬂsen@ehemomaﬂ (netpendicular to

Grow i o A Bor A 9Pl BEFR KB8K G ssthiyss SRLfTE bl et PRGRtly " 3
placed after 1Qpaalldl ethe ofidnitatidh of thg blongaet tRctifed 81 dispekdoll pidst thateribi) ber

bundl e, Auburn, NY), The |inea olarized is then jncident on the
film The fiber deeHpns §'8’E?rnéeélsur?‘¥1 Gai 5 R, ogﬁ%gq’?‘}’?és ;2 THngtign aErewinge

pl aced on a rot @hgle%&bﬁmtedmﬁd&n M%@&ahlhamelaa&@tma 151ﬂls=enfldnl dRARRS SER

t hrough an anal yzer (Model No. Giot, Irvine, CA) placed
before a phot odaesulis tor theNorsomtal andmrh@hd@ecmmsem previdedyo)Figuwih.c Fhafile 15

pl aced at a ¢i s A @ha0N (s2) et ected
by the det elgt orh%]‘cfﬁe |nct4 ?blﬁx?aolﬁﬂgml%wﬁlggﬁglé;{%n%ahg%@ss h&ﬁé’éﬁf%g‘as t he
rati o of |ight gam)ens) degrem aﬁda*wlmhaéwmgan@ﬂdfid@epmlE{aaz/erag@\/ere in

paral l el and perpendi cu sitio eren ngfusi ng angl es were
observed by rot apﬁﬁlsil%gﬁ%lﬁgiﬁ) n’s‘{biﬁ%%({/\?rf‘ﬁ’a?ég @ct to the detector and
the anal yzer. The results of these neasurenents are 20 plotted in Figure 7.
At a diffusion angle of 50, the extinction ratio is still nore than 100.
This indicates tH¥ampledd depol ari zation of the scattered light is relatively
smal |l for ch hi gh s & & oSk d ) d

usi ng PSA- 4q§s the ad gfve mat e(r’:l{aa q%ﬁ’d qp@eﬁ‘%ﬁﬁ%@%fa{f ar |spe4r&gg§
phase materi al . a¥te didpersedplihsDatatial%olte ﬁ}nehaﬂaﬂ) vﬁ%ﬁmpmd@haalmzamhl amd

thi ckness of abo%ﬂc%? ess cr)?a%r %1grom&gg t1"he Blnl'G3s repa?ead’rb%/dmgc}ﬁg% xing the
adhesive material and the dispersed phase material in a BRABENDER mixer (C.W.
Brabender Instruments, South Hackensack, NJ) at 150 °C to 160 °C for 10 to 15

20  minutes. The resulting mixture was hot melt coated between 2 release liners (50
micrometer silicon polyester liner from 3M Company, St. Paul, MN and a paper
line) at 150 °C, a screw speed of 100 rpm, and a draw ratio of 1 using a HAAKE
single screw extruder (commercially available from Haake, Inc.; Paramus, NJ)
equipped with a draw die.

25 Gain curves were determined as described in U.S. Patent No. 6,163,402,
incorporated herein by reference. The gain curves in the horizontal (perpendicular to
the orientation of the elongated structures of dispersed phase material) and vertical
(parallel to the orientation of the elongated structures of dispersed phase material)
directions were measured. Gain is a measure of brightness as a function of viewing

30  angle for collimated incident light normalized relative to a lambertian diffuser. The
results for the horizontal and vertical directions are provided in Figure 9. The film

had a peak gain of 7.9, a horizontal viewing angle (measured as half of the peak
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adhesive material and the dispersed phase material in a BRABENDER m xer
(C.W Brabender Instrunents, South Hackensack, NJ) at 150 Cto 160 C for
10 to 15w0omdites4es. The resulting m xture was hot nelt cpar/@dobseireen 2
release liners (50 mcroneter silicon polyester |iner from 3M Conpany, St.

Paul, MN and a and a draw
ratio of 2 usi nggﬁa}?%ﬂfwim V%églzcﬁo‘g% %5%%0%?1 2@1%0‘“'E %égl e screw
ext ruder ( conmetnshibsioranfdhis fibh &roforddhtd-Zken whn?d.3%Par anmus, NJ)  equi pped
with a draw die. Gain curves were determ ned as described in U S. Patent
No. 6,163,402, incorporated herein by reference. The gain curves in the
hori zontal (per@RagpeuBar to 5 the orientation of the elongated structures
of di spersed _phase mitél“ al) and vertical Ptl)aral lLel to.the orientation of

the el ongated struct Grid& % fﬂ?%"&é’ﬁ’é‘é@ Pripsdisadhesiveqnaterial ppd AT ANE 4387 e
measured. Gain g4 d@%w&a@m%ﬁghm@mmz@&t%afsb&gbd%agé'n%ﬂma @ngl e

for collimated incident light normalized relative to a | anbertian diffuser.
The results fome thifeesorfiabetSa mimemeters: Thafilmivesuenanidyaniaingtyi ded in

Figure 8. The fi %ﬁﬁéﬁﬁﬁl& angl e
(measured as hal#1 S'fjvgn%%gg%@%m?&k@d?ﬂafgﬁjaéa?lglé% and a ver;61 cal( {%]ewl ng
angle of 3 degr&zﬂaend’dténsﬁmmlemg,eSouﬂlrmmnsm;ND a015(1?ﬁ1$:1160|°mﬁf>1f1®rtb490 to 700

nm was 86. SfV Exa 7 15 A fi.lmwas . for i.n asthe dhesive
rrat eri al anc} ATTA es4 resyltmg mixiiresigs hebige bfﬂi‘? bﬁg‘feg’?éé‘ﬁeas H’éer? m had 20

. % di spersed phig®metBREEEdPPolRBIEr litr B GKNEsHpAy, SKOPMY, MAQndh phpaet ers.
The filmwas prepar e%ﬁ&&m Xi ng the adhesive materi al ‘and t he " di sper sed

phase materi aI |11ﬁ%ﬁt NOERWHpasrof 169 nm, am} adrawdetio ofsusingrrd®b AKESout h
Hackensack, GJS\?I%VV% g‘gd%rg n‘f&léraéll R ﬁeﬁ)lelé Ig%agﬂe %gﬁlraﬁ_lgg I\'fn.lzsu' ting

m xture was hot t coat t ween fease 11 ners ter
silicon polyest equlppefdemlfadmwm Odwefidm was BmindRaitb a vidiblamdirer. Fhpearirrod i ne) at

150 C, d of 100 t '
Single scr oo ex TAGR BB AR Bl g oa M SR i Fesa RS, S s580FE

NJ)  equi pped wlﬁdar@radécam@in By re&edcal TheMInkoe Badviy fedgé REIBEIVAY obmoftescr i bed
in U S Patent No. 163,402, _incorporated herein by reference. The gain

curves in the héb@z"@rﬁ@ltﬁf(ﬁélblﬁé‘ﬁh‘iré%ﬂear to the orientation of the
el ongat ed struct ures @, QiwRHeReHPRRSEaIREGIHERIN U ANLMR Nl §863,402,

incorporated herein by reference. The gain curves in the horizontal (perpendicular to
20  the orientation of the elongated structures of dispersed phase material) and vertical
(parallel to the orientation of the elongated structures of dispersed phase material)
directions were measured. Gain is a measure of brightness as a functioﬁ of viewing
angle for collimated incident light normalized relative to a lambertian diffuser. The
results for the horizontal and vertical directions are provided in Figure 10. The

25  average reflectance of this film from 400 to 700 nm was 88.2%.

The present invention should not be considered limited to the particular
examples described above, but rather should be understood to cover all aspects of
the invention as fairly set out in the attached claims. Various modifications,

30 equivalent processes, as well as numerous structures to which the present invention
may be applicable will be readily apparent to those of skill in the art to which the

present invention is directed upon review of the instant specification.
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(parallel to the orientation of the elongated structures of dispersed phase
material) directions were neasured. Gain is a neasure of brightness as a
functi onved ov03984ng 30 angle for collimted incident |ighpChoseosezed
relative to a lanbertian diffuser. The results for the horizontal and
vertical directypaafCcPApMEdeE.in Figure 9. The film had a peak gain of
7.9, a horizontal viewing anglre (neasured as half of the peak -49 WO

02/ 057384 PCT/ US01/ 49251 gain) of 26 degrees and a vertical view ng angle
of 5 degrees. The average, .t m.ssion. of thi.s. filmfrom400 to 700 nm was
73.3% Exanple 48 5 A fi I‘?npﬁé'%réﬁ%%@%?%ﬁlgﬁhcﬁmﬁgﬂyﬁ' as the adhesive materi al
and ATTANE 4202 as tdiesidle sperisieshdohase material. The filmhad 20 w. %

di spersed phase materjal an a thickness of gbout 500 microneters. The
filmwas pr egar ed bydﬁP%F%dﬁ?Wénat%{Hﬁg’ém?‘éd% ’rlr?]g‘iyogﬁ]ﬂn%tf’élsﬁff‘%tb@?sed phase
material in a BRABENGERINEXE matetalV¥ach BloaRR0 S uctuRHak TR Mafor aPR W hkrein

v c
Hackensack, NJ) at 150 Cto 160 C for 10 to 15 10 minutes. The resulting
m xture was hot thenaiorargs efithpelopgated strugtaepers subistantislly aligned awl theghipersed

silicon pol yest i . : i ne) at
150 C, a screw %%Jgg&g%na%%%%%&g%ﬁg&l P?ﬁ“‘ 9 g%ﬁobyo#/mf&@gﬁl%&g%%

si ngl e screw extof tediectignonfiimeadbesatel yateriehi | abl e fr om Haake, Inc.; Paranus,
NJ) equi ppig with a draw die. The filmwas lamnated to a visible mrror.
The mrror was a nultilayer optical film such as those described in

U S. Patent No. 5,882, 774The polidrie@bmbeditidrasreiaim hywheéit ke aResivERatérial I OF
had an average reflectivity, of nore than 99%in the visible |light range.
Gain curves wer & eRticalletEpicas described in U S. Patent No. 6,163,402,

i ncorporated herein by reference. The gain curves in the horizontal
(perpendicular to 20 the orientation of the el ongated structures of

di spersed phase mat eBi al ) Tharblyresricicombositiarcadiclagh 2t whertie therdispatsed plose of t he
el ongat ed StIESUCtnlflatcee%l %fo ld“i:azl;}),er%ed phase material) directions were
measured. Garn iS4 neasdre’ o B?If"ght ness as a function of viewng angle
for collimated incident light normalized relative to a |anbertian diffuser.
The results for the horizontal and vertical_ directjons are provided in
Figure 10. The 25 avér agelhemlupigsemretionnislaim pyhereimtbestongeted 00 nm was
88. 2% The preseplicthidy§RiEgpeR, shoul d not be considered limted to the
particul ar exanpl es described above, but rather should be understood to
cover all aspects of

20 5. The polymeric composition of claim 1, further comprising a non-

oriented scattering material disposed in the adhesive material.

6. The polymeric composition of claim 1, wherein the dispersed phase
material comprises at least two different materials that independently form elongated

25  structures.

7. The polymeric composition of claim 1, wherein the elongated

structures have a cross-sectional dimension in a range of 0.1 to 3 pm.
30 8. The polymeric composition of claim 1, wherein the adhesive material

comprises at least one natural rubber, synthetic rubber, styrene block copolymer,

polyvinyl ether, acrylate, methacrylate, polyolefin, or silicone.
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the invention as fairly set out in the attached clains. Various

nodi fi cations, 30 equival ent processes, as well as nunmerous structures to
whi ch thav@osewss4 i nvention may be applicable will be rerdiugoiappsarent to
those of skill in the art to which the present invention is directed upon

review of the instany spegidioiidRRom Pés@ho‘ﬁ@f@%‘fn%@ﬁe‘%elﬁ) A#’?SI chﬁ‘%me“ al

IS CLAIMED IS 1. A polynerlc conposition, conprising

and 5 di sper sed npitcaxmécangirises aiﬂeastlospoﬁwﬂymsroacphmn@ltacnypmiifblﬂémngat ed
structures mﬁthl t he adhesi mat er al tructure having a
maj or axis, wheF8r] ﬁymPﬁémﬁgn1¥£%Xegmﬁ ??hﬁiﬁi g@gﬂﬁgérw@? V%%mﬁ e
substantially alpbgramgleﬁﬂdﬁnédﬂﬁ)vﬂﬂalpﬁf@ﬂybthyﬂﬂm&&& anﬁétﬁrobaie poBsledin, | ndex of
refraction tgat differs by at least 0.01 froman index of refraction of

t he adhesive“material. 10 2. The polyneric conposition of claim1, wherein

the adhesi ve materialyg, is dlﬁﬁéricxeoinﬁ%ﬁdhmlanm ﬁhﬁeﬂewﬁﬁﬁg&dﬁmw tion
of claim2, wherein the dlspersed phase material is optically

i sotropic. 4. Twéemsk.yneric conposition of cIa|n11 wherein the el ongat ed
structures are fibers. 20 5. The polyneric conposition of claim1, further
conprising a non- oriented scattering material disposed in the adhesive
material. 6. The pol yier i Theomiypmsictcompositioncdfalaim 1, witdein diemmdjbrenxed sfjiby sed
phase nmaterial ses . at least two differe mat eri al s t hat

i ndependent I fSﬁwggﬁ%ﬁﬂﬁP@ﬁem§%§§PFV??%ﬁ@§ﬂ“VQg?We pol yneri ¢ conposition
of claim1l, wherein the elongated structures have a cross-sectional
dinension in a range of 0.1 to 3 m 30 8. The polyneric conposition of
claim1, wherein theladhedngdiclopgeamriaing: conpri ses at | east one natural
rubber, synthetic rUQQﬁJu Q%Pene bl ock copol yner, polyvinyl ether,

acrylate met hacryl at e, efin, or silicone. -51 WD 02/ 057384
PCT/ US01/ 49251 a polymenc composition disposed on the substrate, the polymeric

15  composition comprising
adhesive material; and
dispersed phase material disposed as a plurality of elongated
structures within the adhesive material, each elongated structure having a
major axis, wherein the major axes of the elongated structures are
20 substantially aligned and the dispersed phase material has an index of '
refraction that differs by at least 0.01 from an index of refraction of the

adhesive material.

13.  The article of claim 12, further comprising a light guide, wherein the
25  polymeric composition adheres to the light guide and the polymeric composition
extracts light from the light guide.

14.  The article of claim 12, further comprising a release liner disposed on
a surface of the polymeric composition opposite the substrate.
30
15.  The article of claim 12, wherein the polymeric composition
comprises a plurality of domains, wherein the major axes of the elongated structures

within each domain are substantially aligned.
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9. The polyneric conposition of claim1, wherein the dispersed phase

mat eri al conprises at |east one of polycaprol actone, isotactic polybutene,
pol yst yr ave p2/gB8avi nyl i dene fl uoride, pol y(nmethyl net hacr ypar/@por/49eira | ow
density polyethylene, |inear |ow density polyethylene, or a netall ocene
polyolefin. 5 10. The polyneric conposition of claim1, further conprising
a dye or pignent. 11. The polyneric conposition of claiml, wherein the
maj or axes of the 106.el oblparéde sftdlaimt1dy wherein thermwlynwmic avmpesgion fathdreast 0. 5
cm 12. An article ngrisi.‘%lgéd aﬁes.ubst{atlgd'. afr;%.ap{)o nmeri c.copposition
di sposed on the CSIETBE?GP & PQ0-OPEed seitiRRg fratenighdigpaied du fieaduesg material .
adhesi ve material; and di spersed phase material disposed as a plurality of
el ongat ed structures_within t hesive materi al ch el ongat ed
structure having a j or Qe%ﬁ@?@ﬂﬁ mﬂﬁF@P”%&%EQHFmPW@géﬁ%ﬁbated
structures are ZﬁlegéﬁpﬁgamelsﬁgLdnﬁsitgﬁﬁchlﬁ;gggdtdﬁqhmlwg sed phase materi al
has an index of refraction that differs by at |east '0.01 froman index of
refraction of the adhesive material. 13. The artlcle of claim 12, further
conprising a light gui 2 eres to
the |ight guide and ?% %%%Qf%%‘%d&u %‘gk‘w‘{@%ﬁ?&&% ﬁfs(??‘reg'?n

| i ght guide. 14 anglbdn afitst diteetiaf andlazecond 2iewling dnlglerin ¢ ssrpnd ﬁlremgma theeﬁretase

| i ner disposed o urface of. ol ymeri.c conposition opposite the
subst r at o 35 18 Hecefs e Dipeionialfo BN P A HReT PO TR
conposi tion  COrBibsESorthreViddsahd didplaf mﬂ%ﬁﬂsﬂﬁewﬂ’i@@ﬁ ¢ that 18 8rod®dr Manakes of
the el ongated structures wthin each domain are substantially aligned. -52
WO 02/ 057384 PCFpegsd viewiemnele1 6. The article of claim 12, wherein the
pol yneric conposition further conprises a non-oriented scattering materi al
di sposed in the adhesive material.

19.  The article of claim 12, further comprising a projection screen,

15 wherein the adhesive composition is disposed over the projection screen.

20.  The article of claim 12, further comprising a lenticular diffuser
element, wherein the adhesive composition is disposed on the lenticular diffuser
element.

20
21.  The article of claim 12, further comprising a liquid crystal display,

wherein the article is used as a diffusive element in the liquid crystal display.

22. A method of making an article with preferential light scattering
25  directions, the method comprising:
forming a polymeric composition comprising a first polymeric material and a
second polymeric material dispersed within the first polymeric material, wherein an
index of refraction of the first polymeric material differs by at least 0.01 from an
index of refraction of the second polymeric material; and
30 dispensing the polymeric composition on a substrate, wherein the dispensing
results in the second polymeric material forming a plurality of elongated structures
within the first polymeric material, each elongated structure having a major axis with

the major axes of the elongated structures being substantially aligned.
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5 17. The article of claim 12, further conprising a light-emtting display
wherei n the adhesive conposition is disposed on the display. 18. The
article of0o0Y/08788417, wherein the display includes a firstrPei@ssmg2siangl e in
a first direction and a second viewing angle in a second direction, the
first 10 direction being perpendicular to the second direction, and
wherei n the adhesive conposition provides the display with a first view ng
angl e that is broade3.t habbehethodkefetri 22i wlrireiy dapepsing thedolyfiesicar t i cl e of
claim12, further comprisin rojection.screen 15 wher ei he adhesi ve
conposition is dre %Sggo Ve rgse?r‘li%pﬁﬁrsgjjgéfé RSP E CeROsTaRy: O%Sélb%?a%‘? E%I"’le of
claim 12, furthesmmpaaeivdierein @she@ntiscosityaf tidistdond olymetietitetial isvivéthaithe t he
adhesi ve conposition_.js disposed on.the lentigcular diffuser element. 20
21, The arti gl e 8ESOF &b i 4 Bines & ieRRyisc ALY et nobmhess Mt E Ry st al i spl ay,
wherein the article is used as a diffusive elenent in the liquid crystal

di splay. 22. A nethod of naki ng an article with preferential |ight
scattering 25 directonsThamethetefirbdnadnyharein fymingsy nalymeeris comipgsiton ¢

conposition co ISl : | L.c.rmaterial. JATer i
mat eri al di spe?g Eéllgﬁ%/l\n&tg ﬁ(?lr?flﬁl%azﬁo ﬁ?ir%é%ggkgsﬁr@ cc&:?g%lgg ?%If?ﬂ\ﬁﬁ@{r%gﬁgn%%wﬁdex
of refraction ofand the sédond polymeyomaniedalpwheein die faitfpobnerib ymagtrial @agtrisés 01 from
an index of1 refragliion 0 .tpe second polyneric material; and 30 di spensing
the pol ymerid cEABTSTYFBR'GR 2 substrate, wherein the dispensing results
in the second polyneric material formng a plurality of el ongated
structures wthin the first polyneric material, each el ongated structure
having a major axis @th ARAECKaPBRPTISES of the el ongated structures being
substantially ali gnegmeaﬁﬁlég@ﬁ%gré@ @ﬁr%n?éﬂék&@éiﬁﬁ 51 23. The nethod of
claim 22, wherein dispensing the polyneric conposition conprises dispensing
t he pol yneri c conposeiightrextactian sighettrdispesedtonat lebst apertmn of thewedivei, thea shear
vi scosity of thq. ﬁec%nd[. ob%ﬂma'ic material is within the 5 range of 0.5 to
2 tines a shéar WIS %?1"5‘6 ThEMPLe pol yneric material. 24. The net hod
of claim 23, wherein forndhgsife ROeMATEE EitROWRD fetnmediim, G thesddetikei Ng a

pol ymeric conposition conprising the first polymeric materi al
material has an index of refraction that ditfers by no more than 0.3 from an

index of refraction of the medium; and
dispersed phase material disposed as a plurality of elongated

20 structurés within the adhesive material, each elongated structure having a
major axis, wherein the major axes of the elongated structures are
substantially aligned and the dispersed phase material has an index of
refraction that differs by at least 0.01 from an index of refraction of the
adhesive material.

25
26.  The article of claim 25, wherein the medium comprises a light-

emitting element.

27.  The article of claim 26, wherein the light-emitting element comprises
30 alight emitting diode, an organic light emitting device, a luminescent film, or a

fluorescent film.

28.  The article of claim 25, wherein the medium comprises a light guide.
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and the second polyneric material, wherein the first polyneric materi al
conprises 10 an adhesive material. 25. An article, conprising: a nmedium
conf i gur edo aneb7a84r anged to contain light; a |ight extractpPonusdiemesit
di sposed on at |least a portion of the medium the 15. light extraction
el ement conprising adhesive material in contact wth the nmedium wherein
the adhesive nmaterial has an index of refraction.that differs by no nore
than 0.3 froman in@ex ofTheaficlaof ¢lam 2§ whéreinrfedlightpuidncbntirsgemspdcgihase
mat eri al di sposzﬁi} as a .QI ugﬁl ity of elongated 20 structures within the
adhesi ve materi AP ¥LPHBPERyat ed structure having a major axis, wherein
the maj or axes of the elongated structures are substantially aligned and
t he di spersed phase material has an index of refraction that differs by at
| east 0.01 fPom an i ABlex &ke 3r¢le geelpipnSovhermia thelighe sxtinstionsdilay is sglectiyelyoe.
The article of ghidbfadn.on¥Beh6lePoltdas SRAL HBuGRATPrises a light- emtting
Pe. :

element. 27. The article of claim?26, wherein the light-emtting el enent
conprises 30 a light emtting diode, an organic light emtting device, a
| um nescent film or flyo Al 28. T rticle of clai ,
wherein the nedium cgk?r'pri Jygesgrgag ggﬂ?lmg%%%‘?rgmf‘%ezﬁ Ririd %@7@]@415 sélectivery

PCT/ US01/ 49251 d2posellon oae bt mbe poftiont af the 28diumtie feema symBol drgfbgegui de

conpri ses aq optical fiber or optical plate. 5 30. The article of claim
25, wherein Phe 1i ght extraction filmis selectively disposed on one or
nmore portions of the nedium 31. The article of claim25, wherein the |ight
extraction filmis selectively disposed on one or nore portions of the
mediumto forma synbol or inage. 10 -55
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