PYRI M DINE COMPOUNDS AS SEROTONI N RECEPTOR MODULATORS

FI ELD OF THE | NVENTI ON There is provided by the
w@e@3®eni37é nvent i on conmpounds that are ser ot oni PCT/US2006/029492

receptor nodul ators. More particularly, there is

provi ded by the present invention pyrimdine conpounds

that are serotonin receptor nodul ators useful for the

prARaRMERt ORTERirERaBer SEAvRENAEET Bl1edoRNY 88T QL 08IALT, RUBBER

recept ppragtiyst XnpBAGKHCRELBER ObaRTHECTL NVENT | EDNTENT
Serotonin (5- hydroxytryptan1ne 5-HT) is a major

neurotransmtter elicitin% effects via a multiplicity

of receptors. To‘Bafe, REFEREHSE PTATEMANYi fferent 5-HT
receptors have been identified, largely as the result

of ¢honi BYQENATY onard aikeseheebepe@is b&VE.BeeRrovisional

rQup d into seven fanilie 1_t hrqugh 5-HT7)
AP% 106 e gﬁ./g@ﬁa?ﬁéco&lﬁéﬁggﬁé% ehgx().%Szooz, 7
1, 533 554). Fourteen of the flfteen cl oned 5-HT
receptors are ex esseg n the brain S5-HI is
inplicated in n§%§K§BQ HQeogtgﬁgsINb P?Fgﬂlarly
Fieaudiotri ens ahviche iegntral nervous system i ncl udi ng;
depressi on, anxiety, SChIZO hreni a, eating disorders,
obsd$§i W ée@&%ulléﬁv\?@ &.Ogloﬁf&éﬁt6|se§ron@nalaﬁaaﬁféwopylented

rudpeiiel ng.r J8J0 HI1RAE yehenife 1pakRatSBASORY preferential
erceptlon not or aCtIVIt te erature regu ation

Orﬁ@@ﬁ@éﬁpﬂoﬁn §@ﬁu§@f@éﬁév@éﬁecﬁépﬁoﬁédsécﬁ ek lghgl film
co@Eisin@N.sulite a ¢eNbisfiveahicoFiafn nul tiple 5-HT

receptors has provided the opportunity to characterize

exi sting therapeutic agents thought to act via the
DeERALRNRTicE REILeBy Gansequently, this has led to the

real i zati on-t hat- many drugs have non-sel ective -

pr opertinds leRstls, gsrieragilvalfalledidcitent |C§1t829@§ees
rd(4bn 224i202)n RRosDaMRIR. st B%da@tlle@s;)ém%lec 14H4as,

cl ozapi_ne, chl orpromazi ne, hal operi dol and” ol anzapi ne

(st thadrerlisni-t | 89S or- gl Fire Serldt ShieR tre&EEptoME 3Pn

aﬂﬂ%ﬁ&'é“&dﬂ%éﬁﬂgy f alidd RS 18k J18C ROk Shbum Liar
behavi or has been noted for antidepressants, including

confiigrgmtdeon et dift avoved B gerdrine raky PePCERIN e OVer
thd Mdrtfd et he @t dBGIAl RE age SUIBLHALAN 1abel that
exhibits high affinity for several serotonin
lsr egepinst & Amitiad nefe daasiesofthsellabslyitoy seitiak and conform
Qﬂ&JkﬁHﬁ%ﬁj? a favorable therapeutic outcone, it can

a so cause undesirable and dose-linmiting side effects
( St &l cogﬁmrnEérsverﬂ |Calntlas'lyk§5|¢opi$@r0ﬂm¢o’lp@g)®f dpdpeddmust
id : )
S I B o0 O Ser'sUonn and orep Aaan] Ag=n &0
anyptoeﬂt@n chetdwsrioni)t I1r5 -HHE dﬂez:aeml@rn lExdcaded s
rt r.ape cts . ,
A B e prosiran 2R RS, * et M, esd oo
orofa mcsrtamrms: I-sm,tkmi:élmmaﬂmrmndiladthamr (@for gifc the film
recept o 19 tion rr [ an
XY %hcgls Ia(ﬁ“‘kynlptger deen&%ﬁldfeasrﬁ) eet Lﬁ ecql Sivr\}%sqC €, cli‘ween ce
Rcmq/mldarls arnmnpxsqﬂdnotam&nh nigl Lm‘lmgfldlndrﬁzamqhezmd direction

[ & 50N red to ha tive t?g C
Nﬁ#)f qu S p% But aebr}stlatel g} et ac ngencéé At 5 taa%%%tn
(MBCHT.7 rIecemrdxmstComﬂeresm yl,aktdied rtyspldmléfyf exa51de on a
i.abil it e t.o eir afflnltles ng
&Bcpaalrﬁenre%(”’j‘ltf:}1 O‘lcgqer o] onegr ctraandsvedcr enerlgﬁlec r eglep or s
exrred iset &mtmmnﬂemﬂdlsaltheraefcmr&i haee ctd’re:apotesnt | dlentae,

d ph I d I
A48 4Rl ShauTmCR] oBl 5 £ A2/ 08 I

conmpounds wi th known recept or select|V|t|es affords
the prospect to target multiple therapeutic nechanisns
and i nprove clinical responses with a single drug.

4- Phenyl t et rahydr opyri do[ 4, 3-d] pyri m dines with
utility in the treatnent of
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gastroi ntestinal di seases have been described in U S

Pat. No. 5,137,890 (Sanfilippo et al.): The features
ware7atsant ages of the invention are apparent POT/OR®0€629492

ordinary skill in the art. Based on this disclosure,

i ncludi ng the summary, detail ed description,

background, exanples, and clains, one of ordinary

digleidtiiom (IfDg atide Wd lpleFeating iba Walke ARGk cati-Qrs o

and .adapt at to various conditions and usages.
Oﬁﬁﬁﬁta étPonggﬁéscrlbed herein are incorporated by
reference in their entirety. Described herein is a

serl% olﬁﬁyr|n1d|ne conmpounds with the ability to
A6 a0 1ERE LEc AR P I6F S RELanids Siaedpory e rSEUMERY

laGElEHEebHMEHTEGM T@%tbﬁleﬁ%%%an%%%g ?ﬁg aggﬁgggngegf
F%Enulae or (Il): wherein mis
cogtiygr ts; @P@ewheﬁoﬁpaﬁébﬁlérérﬁotﬁpsﬂééémt;nnrﬁlm fsrm
reg;lueatm trham Pkiegualy Latd, san S n,or equal
t%§4;Rg and Rg ére |Ede§en S%tgrlénkga fﬁﬁa E ,
Congdniieus| ¥ePk PIEOCEFSRa RdCROtERkEn Ségevheﬂameﬂh thbile
alBbt kOGEN aBf cat hachrenth-ar d rr Lnyl
~morphol iyl - th ooty eeleslohe By BLLELRY  ana
ILEAPH RATANALREVES SﬁﬂpénﬁplVoéﬁdngndependehﬁlﬁorm,
spbsthtuhedwet i 0 :
Co>%HNRCRd g>CHOH aggf?é%h§¥hgmgrb§egsR%naslégk Feag
MapPSRFEREL§E0GRSEENEPEL PAGeBE LRbel re¥atkyk, to ROSO
lab€leycl eakkykrnapd, b e chalkyl
acycloalkyl or b e%zyggﬁéhgﬁﬁgo%g ﬁg i £h¥ gp-fogysleeve
a??@§u5§?ﬁ?u?@db@AmﬁrﬁeeXRénBSVsetbanedrﬁenhln@efglmﬂpln

| |
th@@ﬁ@éiigrgggéylgﬁéhgy Ag§§t§8%§§5¥crﬁoggl4a Elc%g%%n of

ROSQ(hﬁ?ﬁ@S(ﬁﬁeﬁ@nhapﬁeaﬁdlagtapecamﬁgpenﬂeatéy ptboegss than

appggcgghgﬁlOfoglggvgngag? 1Laken together with the
ni trogen of attachnent form piperidinyl, pyrrolidinyl,

nnr%hél?n?@sothabﬁbﬁphéfenyadvamt@gparamlpybductlon speed,
Q2C1-
P RONRLRL NI Ko, SNESECLOIN.
eXE%%Et@fuéhrlmhk@ﬁ #pgetntiea momhaineran193e@$e labels
m.an, ot n t|c 4- to
R e Lk " B O 2R LR 2 Eo Gt ) ro
01rgmm@eren;e»Qf1a4g¢kya;nefml Iﬁxﬁbhtﬁmﬂt QRasxXal - Aad ky |
a nt | ecte rou

hl%?g%gngztaf% &«%n&t’[gggp%{jg aﬁg y?seb 7%@ %{11?]{ aJ?ound
thecgpqgwm§©y¢ncecmﬁy@|@@mtyinerd ﬂb@éky$K£fﬁy£¢@ai%y%he

d cycl 7al k and Rd taken
RO?@Q%? 1§ y%ﬁﬁg#§y% %%ggn g# at?%&éﬁﬁﬁﬁa? rhye ©

Or*ﬁ@ﬁ#dd@@&YPngyl@mQd(@&P),nmr@&&ﬁtiwdlne polymer, for the
where e c and Rd

T o1 1 y Y b eraerty y? SHESE | 20 P ¢h e e
sef s h@ldmgmaylabeﬁhmaﬂ)kmwl (wiHpedZ YAro@&€he container
- ‘Pcp&'ﬁ?&lllytfeusbsstltu%ﬁg V\iue seémsc%';llr%(yclzause(}’lche label to
shift on the container or, in an extreme case, cause the
label to unwrap from around the container. Sleeve labels,
which either have no glue joint or have a glue joint that is

extensively cured prior to application to a container, can

tolerate a greater extent of stress during shrinkage.
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or halo, or two R3 substituents taken together form
C2- 5al kyl ene optionally substituted with -Cl-3al kyl,
wo a7/ooi376al o; r is Cor is an integer |ess thaPCDUS2006/029492
equal to m+ n + 1; Ar is an aryl or heteroaryl ring
sel ected fromthe group consi sting of: a) phenyl,

optlonally nono- , or tri-substituted with R or
ubst i Jacen carhons vvi h .
1455k PeRde ﬁls?eﬁéfﬁ 3RPRIBF b B e erppive

shr1h@H%k2a&N(Gheé@Eb¥b)hav@rcoﬁﬁﬂﬂmed PhtderdabkybhtCHred

te mth rou ConSIStIn 0
L s i s
prodﬁ%tl@%Cb@&b&&bge@ab@ RO@EBlab@Hs, Em 1%abb¢hrab¢€FBp

7al kenyl , wh
ISR Lo T GRUSHIER L1 KOG PARART F PR R RD
labeN(%%b@(QhB.%hr1N&Rbh$@%@$e&@hkﬁbllyS@E%QndS@QN@Rﬁhﬂhsr

-0 G -6alkyl, -
to ﬁce@@ftfaq EATe t&%ﬁ&&f@ﬂt F§N8rr&t5‘g ﬁygggjégr &y more
con@=Qudh RN G fdate Niake1ahomate hathogta thar bien rden: of

whi ch is the point, of attachmegra avi ng one carbon
faidigin rdpltdGed e Se1nds oS debshC1- 4al kyl ), havi ng

U|o ﬁdhlé@xﬁé}ﬂé tqpmallscsg BN talceis: xapt |d@ga|ﬂayolree@oa@a@r
optional | y nmono- or di -substitute

fOl”a cha,k@]asr omat i THy diddiSdr Font g Sdp B9 pﬁé’pé’llfne

Pﬂ'r“kéﬂ‘@ﬁ%mﬂﬁ@“'H&ﬁidéﬂﬂyﬂbﬁﬂﬂﬂﬁ\Mﬂﬂyhnﬁtkh%HMMUHQGH in
attac ment, "having one or two carbaon aotorrs repl ac;%&q&lne

any \H. resptighat o rﬁﬁi@e]%ﬂ't%e Qs thinled wi (!
na@)ﬁ@wyﬂ’k" %ecﬂ}/fféjé”heasdﬁbﬁ iduded tMd P suhsiddauanine

ected fromthe group consisting of phenyl, phenoxy,
memrn@werqw@mwelwa%ﬂltw%é?ti%lﬁbﬁaﬁw%eﬁne

coﬁﬁéﬁsgﬁé%ﬁsé&%ﬁﬁ% ethy®i etyins apt) anadd wd Usfzid(wd
or trisubstituted with R; ALK is

a
théyrmcyverlc 0F WP ArchEes Tk i BHRe T a1l REhiyterenerally
is %O\;%E‘%/ iyl epen s CLysl 0ad &yd enen C\femperature) due to its

oalkenylene optionally nono-, di
amcorphcsws@h@m@@ew t Kirpge R e s el ket ‘%%rﬁ?ﬁ’rﬂera&?]o%p

S 3 m r
or SR PSR T s RS IS (er o B and e

PPafelmﬁdependent ly - Hor -Cl-7alkyl), -C(ONR P)RS,

N k r er
i ARy R) R g e
cox@Na £ NERfmef Of TEcFaskRyY , to GopMie Anthe CopriaTal &1 2

pol Y%é%s lM gplké??erfgg §¥§ﬁ€ﬂﬁ§?|PSEegx{éﬁﬂé&hﬁeﬂi@&ﬁ of

Retst henyl; opfi onal nmono- -
tlzﬂnel reMbistLVEutedPWt hTRarefous s@lb%% @u?%dfbwﬁdj %‘é)é%la

ccEBCAE WP e 2l 960, gy G ML une sather

thaﬁcﬁ'ﬁ\‘ﬁﬂl PNECL. 4al RyiNECHR) intRulpkesdlected fromthe
gr o;gl gansisting ‘%op&@%@%&fud %lggyﬁFQal:KYBrlde (PVC)

phe enzyl
fii1fE3- ﬁe¢cbdaPByE;lmﬁpﬁenyﬂltaCbehzytle @nﬁglabel

repé%5V§R¥§$h€g%%ntﬁ%ngggw %Eglkgd g?ga}%¥ 1aHe9rto be
caBiiflvogepaattatt deomenhef mghpn:pelendunyl (fpyr ﬁeilainﬁ’llﬁyl
poﬁ&%@%%&lgﬁﬁtt&hlonor Q h'@%bre, tBIpﬁ @é&n¥%’d@g§5%y
advantageously provides a higher film yield, or more
area/lb. of film. Higher density labelstock, such as

copolyester or PVC films, do not provide similar advantages.
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Rw is optionally and independently substituted with
-OHor -G -7alkyl), -C(ONRV)RW -N(RX)C(O) RX,
WO Di{oR0)S@RCL- 6al kyl (wherein Ris -H or -d"al kpdT/U82006/029492
two Rx in the same substituent taken together with the
am de of attachnment forman otherw se aliphatic 4- to
6- menbered ring), -N(SQ2CL. 6al kyl) 2,
'S(@b9¥%t§%e§@L5¥Eed'§§2568V18Mé1 §§E§s often_include a
6al NO2 COoQCl. 7al kyl;
highy l&pﬁﬁﬁoeﬁﬁwﬁ@yafaaﬁat ﬁéPﬁwpe@a%@ﬂtgmusrﬁam Ry improve
1abkYetbiy anafsgnﬁfoaa\ébgagzpaecaeggﬂ akomsyhheh) i s r-[B@ever,
oi nt of attachnent avi ng one carbon aton1rep aced
rugpegopagglc;ﬁﬂ igr a>N¢/91cag| RyF$, raagEnpatip eo emerage
pa%@%bﬁbogéEeC%EbeQeQEQQBtHQB'8H@|ﬁ%c58Hh§%fd Qxe NFor
optional I'y nono- or di-substitute
exﬁmﬁd@ycUh@tédoﬁﬁat@ShﬁdtenérmﬁﬁPgréa@7Hé0vn90$umnrﬂngllnes
2680972, E§¥b@grﬁb8§Ebﬁgr@E8 8EeRA! 8ol BECPOLOL Blaripy of
attachment,” "havin e or carbon atons repl ace ed ¥
a leeloéaﬂmmauhyemﬁﬁoingrWdtthbstusateﬁ whehfRUm &nd

re%%%g@ B?ﬁeaggﬁﬁkaﬁghg@§Eﬁﬁﬁﬁ"Snrkﬂg Q?&in§f4 tg?gel film

Ron- adj aden

prhanmabat©w1nbﬁbepstsehected than1uhe1groapdabme|Shknggh
f 20,8, _-N= n 4al ky havi

th GO e SBoRae. ARvIRg 0 TV LB Bt LAl BonCHENBErS Whi on

prpduatcahivongh, thptﬂabaulyngwcag HmEScaﬁboncnnﬂbens

- o e Pa AR SRR OB A 8 e HORar ot B 67

sal
H1@h|cbncsnthatponstodfrabba@hnenthladdrenhetpmmﬁtsblllty of
st er.eoners, dra ,
« ShaTimesutcear SRESkE ah 8 Laife. ~88epsimensirnal
stabeﬂém& awﬁtnndbelmabwysmnbhahsengEmrﬁmbantl1n @arinal
;yhen ALK is mnethyl ene, ethylene, propylene, or
Zopropyl ene, CYCis -H, Ar is phenyl or
nonatsubstetutedlphébyhaven b 2riBntsdlpsandlA kBat 1s
or be

SR Eoglechen SOSRoATP AP b Roor SELRPoFOBRERS! , m

desirablandom t&elflﬂhEﬁoAcbﬁtﬁQh "dnatibat inphed pGH?styrene

of5 a0 vEhy ERST, Pa'sd s G ringe? Raftaci s gha Lover rupber
cou?su'a:nbs:hrtltmhed th@HZthaltl s;@rregp@]gé@{] As pof lhhera@mfp@unldlshleve
or ae ., and.of their rmaceuti ca
1 dgcEpraprs o 4 theutertndRn R tpaet Lo Bi g Enc GHpHLasd LY of
thel tERILh . th&tpﬁ%S%lﬂtlllln\E@ﬁ}ﬁ:h@@ dagdregfier efceubarai il can
one of such is ri,c forms is neant to refer to at
S aEs om0 AIECa R el s SAO| BePOPAE s oERE Gk LoRBERRFpELal
shekinld airbublie sakbnwialihek-ecagnize thakleempoundsls.
according to this invention nmay exist, for exanple in
a single isoneric formwhereas other conpounds nay

exi st in the fExmofsEmact Qs one i TVANEIONE. The
present inventiaon provides nethods of treatin

Or eTbiit PRG SHSe 4888 4@ SRAPRFGHS SREGPUC AEDBy PRE DY

pro®iiotion B %@%&ﬁ%@.’l%f oRakhitedl abhyst9rEhé-andear £31HT2
receptor_ subtypes. The invention also features

SUSRERHREc E00 dF1E G6mPoROSConEPEdNERCNILRG ts GORtedRS0HAES With

a angpXet RRAS i0f USiNG SWeh CPPReSIbneREtrA RS below that
t r eat ment orﬁpreventlon of di sease states nedi ated by

oft RyPdERdt ST -r e dESt BESSPEr ENTENEAIOR, CBNHPE ORGP
rudvd2 reinforced polystyrene film, and ROSO label

comprising such a film, that surprisingly has one or more of
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receptor subtypes. Conpounds of the present invention

are useful in conbination with other therapeutic
wag@nns3as a conbi nation therapy nethod, incl uBtCTyS2086029492

in conbination with sel ective serotonin reuptake

inhibitors (SSRIs), anti-psychotics, norepinephrine

reuptake inhibitors (NRIs), sedatives, nobnoam ne
hlgb])(icda‘i&&ﬂy’}hi:lbd}ir(lﬁ&c( M@O&)h,rmrk tolvie(zycdoincrentlonal ROSO

tide ssant i,tion at ure .
Labhun@liged oo bheiod e Bé?eﬂew%d
reﬂd'a%dj@ta‘lds&d m,camhm itan caimdree])tamlaes Rosloowapang .t he
d I
en e%c i 8. 'I;,g\]lc ED DESCRI PE%H%&IE«?IHD: gél %r biaxially

orlwmmm doipgil A r{d )a Qfol(yhde)r c@fnp@m&ﬁaml ¥MWIG, polymer

d| ast er eoner, %:dr ate,_sol vate ther e%d@ or, a

RIS Dk franicd Salfth T SdniPdE ol Teecdy

poﬂjﬁﬁyﬁgne\MHﬂRBIWdBmﬂbnd&t HR%ing: Ai)RS YlodN c ymer
and CcYC have an he neani ngs defi ned herei nabove

At T e erft T4 ofcondrugét %45 6ne WoR IS T

coﬁdllyncw nigs a;&samrﬂos A b 184 H Mt S(ltlhero@tflon%qqlgz two
be used where appropriate with any

assi gnnent s
e i TR G T o AR O e A TS TG i A S o 1
rub%reej HAMYPN6 1 yRd1s Basnd dh i rbt Rrefeiipondht Ssick @nrd

2. Preferably, mis 2 and nis 1. Preferably, m
13135) .5_'a dritFanl jsobey é%‘%ﬂé’rﬂ%ﬁequjsenf aptents of one weight

pex%eﬁfter&b'rﬁbréndrfd Fath idiyhk p%'foe@ftaQJJ:\’ lésﬂe l&rsr@a @®n

is 1. Preferably, in Fornula

tOth”rlef"?rJe&ﬂfy ofy fhe 1fl¢Srfef%TrPago|%Pmpqn(ep@at) Rb2 vy &ﬁsﬁo ‘than 10

wt TRy | A At @dthyd @ Qne’dh%}qp QA% 18M®ne /methanol
di met hyl am- no di et hyl am no, ~di i'soproopyl-ani no,

ex%@p?rbpy mEﬁb a%%&ﬂ@?%ﬂwtlﬁlﬁeﬁlﬁ%)ﬂf less than

1. PO g 1y g JHHWle Al o It vy erdc%@ @fi) about 40
pi perazinyl. More preferabl y, -N(Ra) Rb i s am no,

to AR IR e L ENeERS RS E Ore NI plagdrisZiasy with
dlaﬁﬁeeé&fsabéﬁ 154 SRl ak%@cf §f ablyi o Rl d Sarfoﬁlﬁ%n?daﬁamlo

consi sting of hydrogen, nethyl, eth
to dupropy VDY SN O TOprEyIST ST Gl vith
di ¥l opentydy ,and henaylo . @%&m opddanad ey n{mnsﬂ' (vii) a

or tri-substituted wth Re. More preferably,

maigptitona § yrebentiekes Wikhe earal s tmﬂer@mmyr
vﬁ%@s'été%&itfy@&gﬁhamwdun@ hﬁ’c!r 1@9&5@1@’&& 6}5‘5}1

enzyl . Even nore preferably, I's hydrogen or
wemhtthy (Wt Pr ederbbty, a8, 3bpthiormal IBorubstiatutel, te sche

oo SPAEET SShLOm LI Ay OIS SLAR, ke, g lae ans

Tivenzylledd teeneeivedy, wew@‘mafs ulbé@betluerﬁlsert%wmght
fpérl%fe%r a f@é{%fté‘%rkﬁé‘selti\@xg%&{ger{@f alys (B 4 SydRtvd -
purpose polystyrene having a weight-average molecular weight
of more than 200,000 grams per mole and 350,000 grams per
mole or less and that is present at a concentration of zero
wt® or more and 70 wt% or less relative to the polymer
composition weight; and (c¢) a second HIPS component
different than (a) and that is present at a concentration of
zero wt% or more and 20 wt% or less relative to the polymer

composition weight; wherein, the total combination of (a),
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Preferably Ar, optionally substituted, is selected
fromthe group consisting of: a) phenyl, 5-, 6-, 7-,

w@20en0rsId |, 4-di oxanyl, A-, 5-, 6-, 7-benzo-1 PCT/US2006/029492
, 3-dioxolyl, A, 5-, 6-, 7-indolinyl, A, 5-, 6-,
7-isoindolinyl, 1,2,3,4-tetrahydro-quinolin-4, 5, 6 or
7-yl, 1,2,3,4-tetrahydro-isoquinolin-4, 5 6 or 7-yl,

bb)arkdr ey | a cOxaTOd yfor | Boxaaod YA & t]he2 o Iohadtd aa?&xkpdsmlon,
1, 2, 4- oxadi azol y| 2, 5- oxadlazo

I
th%.EP%M%ﬁéuﬁ%ﬁRﬁﬁ&tl?Wn%ﬁﬁﬂﬁﬂﬁ § dhoilgast 95 wes of the

blaﬁiﬁmﬁz@iﬂéntmffﬂrﬁl'wei@ﬂ’@&lﬁﬁ'th@%eﬂ%ﬂd@ to 100 wt$
trlazo 4-triazolyl, c) pyridinyl,
sejp%pri; %quijdl_elv%'il'r aazri‘q‘]))’fheﬁﬁﬂrri iR Iﬁ]}lm has a MDO

ratP¥d | @i@zmwé ciednd )2 bibenylno angk 4 tet razel vt phesyland
More preferably, Ar, optionally substituted, is

whesed Betgee f¥ %%l@rb%p%%%%ﬁw Ot HRRE 1 TathR 1 dyl |
t hi pphenseyha A8kdh ophensBsddnt %ﬁéﬁﬁj@orﬁrlm Derink

sel ected fromthe group conS|st|ng of phenyl
labe hettimxypheny| 2 BLaethbky phiekgate ﬁﬁéHWIOf the

flgsﬁfeé s phenyd re Bn MR OYE DR f@éiﬁ@ Ren¥le or both
4- et hyl phenyl , 2-chl orophenyl, 3-chl orophenyl,

Sldl-e%hlorophenyl 2- quorophenyI 3-fl uorophenyl ,

4-f 1 uorophenyl, 2-bronophenyl, 3- bronnphenyl

4- br omophenyl , 2- trlfluoroneth | phen

3- tr|f|uorQﬁRﬁIﬁ@Qﬂﬁﬁﬁ@RIEERQNf@Euﬂﬁﬁ%ﬁNﬂﬂWﬂHéﬁyl

3- tfii$§059nﬁﬁgoﬁfgggﬁﬂl1né€ﬁfi$$L@%ﬂﬁ@f@@&¥&§§ﬂ%ﬂer

3-cyanophenyl, 4-cyanophenyl, 3-acetyl phenyl
comp@@zetw@h@mprlslmqd@ffwbﬁh@%lcomponent and optionally

enyl

%e%e %%E*g%%gﬁgﬂg%lygt§r%ﬁ%luoropﬂen% second HIFPS ’ ‘
corzpqn@lmthl@rolpﬁ’@hya GRPHi apdphepgtond.- RS opbreipgpent. The
co fﬁé {8n3T£|PP£ hﬁfyé’c§T$$HQ%9 4GP§§|Qﬁ@p§§@¥$d HIPS

enzo -4 or ydroxyphen

corphyenoxgphenyt fqrh%@@omgrqemttmyl@@b@@t t%) of the
pOf¥H¥?L8§M%§S££ﬁ§%ofh§ﬂ¥ %og%ﬁeg'g%ﬂ%@%y@fgﬁyé651rably

aCd@ﬂhU@rﬁes ﬁéth?%phenw@rez ph%ﬁ@x@bh%n%? witiran-moyg, and
byl =f n thio yl
ca% égﬂﬁgn- _1?0”@% hFo?%?hF%% enfth @Qf&hg When the
poBymerhybmpoethQHZAyllesschh@molﬁ®o®hen©s-yh$ film weight,
eng GENALENL U 00D, B e bop IFRR a8, aaypivapy frotuding any
add2t3?65|ahat maylbeZPbpyraﬁotheSfyrst1Hﬁb§r@2mp©ﬁeyt;
pyr| ' yl r y
cPRRe ard! pasdii BReR, P B Enget yrdi REDS D! PRRERRDYbeandasa
flsmesslaudedtanéasdlprbedsénng1ahésgsoup eanglsstmglaérs
t ne Q en b len
soc Btt SRERG, MY Brc CBUPYFahe, "peht o bg S ypolymer

cogtbyhmngpylgmaftédethybpropympneenﬂ etﬂyhbtiy@ené a rubber

) ene
co§p glﬁagﬁlgngolgﬁﬁy¥8 tspés_ _ynyFrease toughness and
mecyahmpampykeBEgthyoEobhéybemgstgyehepenByhémag the rubber

| oh I h AL
togéﬁggpgéyﬁsgﬁppﬁegBFé 80§%§¥%$E§gh3$e§eghnﬁgnf g8¥ag%ages
ovbyde@mpﬂgtbybadengfbuoyengkbmbewethdafkubbenetbmpenent.

rifluoromet hyl met hyl en . . .
21593 PP FoF 6L L SEPEFUBY oREPHJ IS8 AyFBREF 12 with
h1@&%&0mw@aub@nmhmequhvauehhyhm@abaneyk&eghylwith a lower

| ene, 2-di th Ian1n e,, 2-cyanoet.hyl en 2-

rufibho et RerEart bc 2LBBY E¥ Fre TRyl EnE T The

3- met hoxycar bonyl propylene - carboxy propyl ene,

I sopropyl ene, 1-fluoro-1- net@yl-ethylene

1- hydr oxy- 1- net hyl et hyl ene,

1- car boxy-1- et hyl - et hyl ene, 1-ethyl propyl ene,

2- et hyl propyl ene, butylene, tert-butyl ene,

sec- butyl ene, isobutyl ene, 4-hydroxybutyl ene,
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ynyl ene, but-3-enyl ene, pentylene, 5-hydroxypentyl ene,

cycl opropyl ene, cycl obutyl ene, cycl opentyl ene,
waeyohopsne enyl ene, 3, 3-di fl uoro-cycl opent yl enePCT/US2006/029492

3- hydr oxycycl ohexyl ene, 4-fl uorocycl ohexyl ene,

4, 4-di fl uoro-cycl ohexyl ene, and

1- met hyl cycl opropyl ene. Preferably CYC, optionally
rulsiistddmptbnd slrtwcdnﬂg@rstqrrerﬁe q;dlyﬁ@rsmt ejorgairgeiedhe

fromthe group con3|st|ngr1 %@é) 5-,. 6-, 7-
ru@%%naon%tdlvb&ghyqtyge e gnon rs, typlcally by
dls75<$7_le\fh.2r9;r I dh@Xd 1 in Astyff_ene rfrnomedNGtidylto A—

6-,. 7-isoindolinyl, 1,62 4-t et rahydro- qU|no

polafmeamo%lm yihe 1styrene tr%%og?ﬁkﬁo i o1 3, fse %Yrene
morM¥mery | thdnh )pf&wa/é va Ozl Y o f iXaAStMne containing
1,2, 3-oxad|azolyl 2, 4- oxadi azol yl', 1,2,5-

ruldei #df yed qpfﬁtw¥ﬁﬁﬁhﬁﬁ%ﬁ%ﬁrsth|ophenyl t hi azol yl ,

| SOfd 8201 Ydt v RYAE Ghat i ok Mozl vy e %Z@NﬁﬁlClently
1,2,3-triazolyl, 1,2,4-triazolyl, |||) pyrid
hi gy rief Gyt - NS ER, MpleErt 3wy | We kghE niMi nyio srovide a
dePYrdidegi TWhe1 afel b ¥dcPYSAH 10  aRY IR LHIBEAL properties
pyrazol i nyl, piperidinyl, honopiperidinyl, azepanyl,
in tihe dPGUPOT LEBAIYI , WREER ahy dF BpyF R |2 Vpé?%mqueast
10@06@6‘0' %Mferémyﬂ@f pf@éwyébo@@dm Psg o diony | pr M b1y
prefera , CYC ogtlona ly substituted, is selected

at fronstk h@bfglﬁ*éub3@091 P SERRGURIT HyeR ke L prshyleast about

14%39?’@'1 P?Igsyé%gtrrﬁéfé’hgﬁ/ﬁol”: f%@%@l%&:%&%%@%ﬁ%ﬂéally
hag, afwsthat Bsplessl than ofF sIyal I20 FREz ot -804 or
préf 2L peﬁb%ft 1§Q¥d£H£Hr§P g’q\){%‘l {5t £@$‘L¥9f§§0’f@@o 4 Iﬁ(ére

I-onor pholin-2, 3

A , 4-yl,
pr@f@zealakmlqss phag, omequ@l toyalpont d?4d1000 zanfé)rmost

prg’fé(kabg?dlgggoghgﬁrbg'Qéfuaﬁ/b’@+ M@&@r?@éYGO@Y&/mol in

optionafly substituted, 'Is selected fromthe group
or@@nst@tpngvaﬂehydfﬁg@henbh@ﬁ9¢es@@bih&ty Medsure
o} 0 SRPEAS b TPl gL ASNOL oy M coomaey
uspngeaIQDhthySpeelstan@thnﬁyrb@aéébé@té@nfron1the
gro c [ roge h yl,
R R i
coﬁaﬂgahyﬁpdeayb andnethyéphemyubbare@hg@bh@ﬁyI or a blend

2-chl oraop I p =.C rop ,
cofe FILSLIPHEDN! i L BCOPHERNL sz cBhal BRERNL amounc of 2
ruBbbrgnophénygbfed- Biemephenybolymbrofopheay| homopolymer) .

oo LR AR RPN boc) bbhber ST ReTHe 2 o-
alkaﬂiehbuopmaéehabyphbuybdleneyamephEﬁye or both butadiene

- cyangphenyl ang h | ph I
an%_éggg EBﬁén Pstsp% g EF ¥obHe gﬁghg fRY¥' conjugated
diané-dbpbﬂgmemheubberZ;S @méﬁamabpyeaybtyrene/butadlene

- hI henyl
3o} Shgphoramtsily 2 L LNSONENIL o cessrabie rubbes
ho&o@odymbkorophenyl 2, 6- di net hyl phenyl ,

h I
4T85 FEREROSYBRANJIeT HCPRAGPGYSTAE: Ryl Bhahy 20 000

g/ﬁlol’_ll bﬁoﬁb&@yl pr@-fl@alrtabdgh&@y)l 004- g/mol or more and

nmet 3-f Iu phe di met h henyl ,
acqingbns oAb oSt kaerRaSBLl: 20p,008, p/moL o
1e%sarmm@1@méfer%am nephanyl g/totavhoietsisoxy pleasylre Mw

3- net hanesul f onyl am no- phenyl ,

4- et hanesul f onyl am no- phenyl ,
3-dinethanesulfonylanino-phényl
4-dinethanesulfonylanino-pheﬂ .t hi ophen-2-yl,

t hi ophen-3-yl, 5-chl orothi ophen-2-yl, benzo[1l

, 3] di oxol -4 or 5-yl, tetrahydrofuran-3-yl,
tetrahydropyran-2,3 or 4-yl, furan-2-yl, furan-3-yl,
5- car boxyet hyl -furan-2-yl, piperidinyl,
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3, 4- bi sbenzyl oxyphenyl, 2-hydroxyphenyl,
3- hydr oxyphenyl , 4-hydroxyphenyl,

wd 20y aiaze - 2- net hyl phenyl , 4- hydr oxy- 3-f| uor opPeTnyb2006/029492
3, 4-di hydr oxyphenyl, 1- piperidinyl, 4-piperidinyl,
and 1-net hyl -4-piperidinyl. In one enbodi nent of
Formula (1), CYC (ALK) g- is -Cs-scycloalkyl. In

us @Rpther iyt fcfrardiilngdy [, Fe¥ardaAlilon - s not
nmet hyl, ethyl, propyl, or isopropyl where Ais >NRI.

ChyepafiRgtfsibenbodi nent of Fornula (1), CYC-(ALK) g- is
notTH@theﬁtMomﬁ&pyALs&rqelsiq%agyIhaé R aAhfilon

. enbodi nent of Formula (1), mis not 2. In another

VisGRiodivemt die FRATER © |f§r,onmboow¥ot5 s st ey

cermt@si wherea St @W%@floﬁrnmﬂlﬁ@a@%al%c(dd&

conpri se conpounds that satisfy any one of the

(mRa5TEDi InatR e ob e ff nm i tgidfert hakdut &t P (about 20
to eiual entged her £ofnq 1d: d -diderstnodid haty 4the gy nbol

>" when used herein imediately prior to an atom

prafefrP hat thra st ol madinad prolqekiing athileagintadiout
304 %frﬁd VAl eMlaply 4 udersd 0oq dhal, oM LAMoUNndss, more

referred to herein are chiral and/or have geonetric

Prefurmrie TEnter sleddr S|l BS3hd 2rasbivrxpemind
£ HLESEMH s 1 o @:%Epé'ﬂz?ess?ﬁersakﬁﬂé 1 gl rupb

© IJ%onrersl, a{iwngl{] ing diastereoners and racenic i xt uerres,
copkwapsomers, and geonetric isoners, and m xtures

th f t (Vi teri 7

thg&%gﬁﬁ%%n gm%?&%ﬁf@o$é§%gﬁ?%%¥ﬁk%%hg% |t|6%? €§rt iner
whegorporprdsi nefigre et 1ot NEFRS rcawreoesitstcdm sultatiatasto

4théNer!\éc fﬁf?@éf&lﬁ% l‘of tt%@g%[%édﬂgﬁedf ul'lﬁ}so%rm&lc ing

“Tnvention enconpasses -al | “sucl vat'e
thd amesunttharf ppbeesst idre actiwityrd hatSwiislals erildesr t he

5 e i mvention. L
e e R e T e S
teret ezt @bt o hyzgomedegrat gt | Celsiokmi qUe) are o widferably
f this-i i T
<2 O PP en TSR [ be et o v
sokblenent siscchite 125tHe dABFge lofAGb@ACL0 3 dkddt angd cP
the |ike for b 1N r for ' [V,
Sy wEnre ot ATE ) 2ot TR s k€ AR L Ry 0
cP ato | 300 opb cahbyut abel ed zompoud@d) skechslas dfhd 8Fubber

i sotopical Ly | abel ed conpound th y_be_.us
o P el REhT ahaT oF + i N ToLIo abs Rt
20ppspredareini gsabnle¢asogalaphy {FPERQndntse notetghobon at

em ssjon, c ut ed tonography (SPECT). Preferabl
e L e A e
554 4€ bayspenvsedpasfarpbosyt0h em bsson tbawgraphy rubber
h %PET nol ecul ar %r he oiogtﬁg%inggsgrotq&égénegéaéed

CBYRBr AT ES AFYErRat ! veTy; ” conpouhds®of °T He presen

préfweablonibapebedginth d4Gnomy ded usesh rabhet 6o} 0€0 g/mol

st udi es. ot her e of ,such conpounds_iS an
G LA AU T gk ak's Sl
Trangdhglet Li§hunstabetedngoopoupdrme hat omaghbemarsedr aphy) .

reacti?n ki.netic gtugies. The con$ourds descr

£8 B

£ ' b Logdem 55
Anpe¥ePRife9ine FBACEBUSW IRPEh BOpPRpryAte 15 Diene
bréﬁackhbﬁékiZBﬂehad%QaQIgyﬁ?éﬁa?ﬁgbfusiﬁgszonaentionald
chem str o proyi de radjol abel ed conpo . Preferre
gt S S e A X S R it ek A
cohPeigeodp CenstShbogtob: BtAXI AbbYe ORDENTED PELYSTYRENE,

FI LM CONTAIEING SMALL RUBBER PARTI CLES AND L RUBEE? ‘
mo pARPT EF £ &RL Y CONTERRS ST RERRRERRE SRAT Yhf§ +eas

application clains the benefit of U S. Provisiona
-8-
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Application No. 60/703,385, filed July 28, 2005.
BACKGROUND OF THE | NVENTI ON Field of the Invention The
w@e@s®en37é nvention relates to a biaxially ori entBUS2006/029492
rubber-reinforced polystyrene filmthat has a
preferential orientation in the machine direction and
a shrink-label filmconprising such a polystyrene
8 wid mas{hf:smfrﬂ Mdtl afuldRedmtved ot iShribek HIE®el® lymer.  In
ener a , into two, .categories: roll-on shrink-
or 080, T S AR i R P LU S AT
th&%@ﬂ@lﬂ&i@ncfg@}fmetﬂnb@diﬁﬁl e<o t:rsatbdemamﬂmm? wt$ or less,
cont ainer, Sl eeve labels are tu ar_.in [ uratlon
DrSARFATEY BB (D O mdro sy TSHEAY Qo Thet 1ebs
and A Nefe fAMBIEatd Qrt%ofomelaetsst Wb sshrdmk dwadiel rddadr
I's around a container causes the |abel to shrink and
ormto the container. To conformto a container
eacihd yperHf Hahelcdsdnsly itds pf ef@rantdiadd e ddnidnent
is, to a greater extent than in a ot her dlrectlgﬂl ,
CoE T Sctt O BABIRRTRP RHO UM oritd al 3R G urif L5409
frdlﬁ‘er%gl%} NeSn RRQd idend ast deaD Bt ab lvaéJh and
he machine dlrectlon (MD) of the filmexten
ru@@%dﬁﬁ@@?ﬁ%# YRR RIPR M RD G et tHéﬂc@ Wnent

of TAb B piddTBgid yoﬁf}ﬁéﬂi‘ ig-d herdidd 1 5 RRchidie nore, more
direction (MD) due to preferentlal machi ne direction

prefreaR bt i Hriv moRgy cHntFhadiors|RiskeTabley &5 wts or
motd PAG@lhys 3& L DAL By CONGEd NeF b id dheed abelusSight of

transverse rection (TD) extending circunferentially
theyrbimelt tHEP T 0P Preen t He iDL ST e Hbed sl @k j pfkl ow “about

1 P B Ve d ok hes d 1 e $1 tagNs Vet sedi § Gld @ dilR)1 due
to-preferential transverse direction orientation (TDO

we

| stremUsD dndet euahre part | Byl AFUST dea i pRBT iRV S sTaele

trd D6k Soher Ausks LGN, St AblodEos, P OEOBS | N AL BF €7 wis ox
ess costly to produce. ROSO | abels are typically in

les®l | pfofaraiesyl 6|mg/f¢@nl@$$ntm®@e ontof erploky entwl or
le%él "%47&%819@% g@&éawaﬁgr&@ﬁ& i%‘s&o%é@é& oS! esvel

so aval le inroll form require
wepghint phgtheufirely RAYS gtohpgneémE o sl eeves prior to

ro'ﬂui@ﬂouf‘dﬁeiﬁ |6 Q8N krargo’c"i?ébf Ling,d he-agput act uri ng

process an I NCT easli ng act rlng costs for sleeve
cohabetsatépasi veuch ROSO Vabebs. 1esstihesedren BEFenting

deéiwﬁlgntghgv@dfQggt&sfyg %Eggéflﬁ}‘é‘ﬂq& 19 P MPiSper

expensive than orienting
particle and reduce the likelihood of gel formation. While

some crosslinking in the rubber is desirable to maintain the
integrity of the rubber during shearing in manufacture,
extensive crosslinking can hinder a rubber particle’s
ability to deform during film orientation. Clarity and
transparency of a film increase as rubber particles deform
into particles with higher aspect ratios. Rubber particles
with less crosslinking tend to deform and retain their
deformed shape more readily than higher crosslinked rubber
particles, making the lower crosslinked particles more
amenable to clear and transparent films. Defining a

specific rubber concentration where crosslinking becomes

-0~
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the MD for ROSO | abels. Additionally, ROSO application
of ROSO | abels to containers is typically a faster
w@e@cess7¢ han application of sleeve | abels. WWPCBURDB 029492
| abel s of fer advantages in production speed, sleeve
| abel s historically have enjoyed an advantage in
extent of shrinkage around a container. Sleeve |abels
undqqmnaﬂﬂgleﬁﬁénﬂauq)Is)dﬂfﬁxﬂuﬂhnsﬂﬂﬁb drtouteghetriaes  on
unference of a container. | ontrast, RCSO'flIns
Sp% JS ISt iSSP et et e U toﬂf:‘\rt‘)e%lu{1S 20% oS kage
coraIe!J"llehttJl'tﬁ'l$ldfj‘blﬂrﬁ erence: oforde derdeal er HIRSWeight, tend
hri nka i.n t O | abel s i due to: (1)
to AR i o Bt gy Y SRy e (oop) . a
cr )ésttr@llanfﬂg/,po,bmmut fmsrmgheaduridnhqnd:}(earya |fifitsatdorthe
on the stress aII n ue. sea holdlng the | ab
PESIPIH aCl i et Ko BRI S o h e e & it JeL
fosidiEissh b thergdule sehmn dasveaausthide dmﬁ@lnﬂxoats]mrft Gels
on .t he contalner or, in.an extre case, cause t.he
rgg%ﬂ | et

Toymy iy §%° ‘?}?ﬁar‘é% FrEH HrYUR t glogerahes which
faiabsl Sshéth’_f Cihted tdiedl hayernic I dedy0imi Orlmhaee e gltliere .

oint th is extensively cured prior._t licatio
crd g D D O e s e o o rin Fhin
marslfassu iy | figr siwmfﬁsracg@h 15 &Qiﬁﬁsﬂrﬁﬁ&ilﬁokl'ﬂlft}:m’daﬁai i a
enj oy, nore extensive shr e t her ef ore have
DL o R TR | o B S TE Tt TROBO
det @ed st a Hovwepeds i 1 8w @latihey prasiedsdiony ady amdages form
ROSO | abel s, it is de3|rable to i dent

de%@fe%tﬂera TR b SHR LA ST ST IRP rpeisér@samu%aqver

thé Yy SIehdka € Nsat BE Bt | ally AImPINgk a Gt NRIsd pdoblems

greater extent. than current ROSO labels (that |jsr

- AU R RN RD RY VR UGS ) I HOt TSF oY tHe %ﬂémlﬁr%rﬁpots

orof faihuwes@trihe, glue joint of the |abel. Polystyrene
(PS is a particularly desirable polynmer for. shrink

2. Fonpt Nk PAnePm R ereRt o#ulaa?%r%wer%el( PP) , for

coﬁ%@fmﬁtléﬂpé@@&wlﬁ@rwka G Y P d1oh PO ZQrhdt 1Yo 1
direction at a tenperature below 120 0C . The

exr3RE RPN i fik la%%%r*eh@m PP vetui Fes HeR i 1Ry Ebove fheSppITeS

compGRYSt axkéi@l@t el §utenper &l Wel teok&lase adilitd o irable
orientation . In_ contrast, - based shrink | abel filns

togpyimbed fblexebedl the pOPRHEFt BheIRRERYF MYl on

ket SHDERALME S { V‘@k@@a&@i‘@ﬂ ab{yi 18y | oyernd hao ik sf
crystalline nelt tsnferature due to its anorphous
@

Unefmbiee@r Jagdee 8 oPeteps ApphiscelahordseFabI Ne prived ¢
35%5#) & 1%leﬁ%:?h&é%rﬁlniﬁéﬁ%eprQgﬁééhf‘ﬂa%féﬂ?.er at yr &8ss a8,

dissolve a sample of first HIPS (sample weight 1s W1l) into a
mixed solvent methyl ethyl ketone/methanol (10:1 volume
ratio) at room temperature (about 23°C). Separate the
insoluble fraction by centrifugal separation. Isolate and
dry the insoluble fraction. The weight of the isolated and
dried insoluble fraction is W2. The gel concentration in
wt% is 100 x W2/WL1.

The first HIPS component has a volume average rubber
particle size of less than one micrometer (um), preferably

0.5 pm or less and generally 0.01 pm or more, preferably 0.1

-10-
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Additionally, PS retains a higher surface energy after
corona treatnent (necessary to render the surface of a

w@oedoyoes37d i | m suitable for printing) for extenPerius2006/029492
periods of tinme relative to PP. Therefore, unlike PP
films, corona treatnent of PS filnms can occur during
manuf acture rather than just prior to printing into

pm loabeloge bﬁdCQﬁtﬂea%t relfe re®ng! yest ?fn ardmBeLkYVi BYLh a
chloride (PVC) fi , use of PStilnms facilitate

volpae P SEREY bbb are BPETAsILE By zead st A8 ICoORsraganst v

coﬁﬂéd%%%n%heHh@@@%@k%rg%l%asM%Xc%eﬂé%gt%ﬁ %QQQEggerubber

hi gher density {for exanple, polyester) bottl
parfuctlisesimee o ft ke |lewsit @ﬁedem5|Bweadﬁamtagempsby USP
ldes hi gher fi.l m ., Of, _nore ar

6899 %#I%Hlﬁﬁ&FH%e <i fy 1 bg géék}“§8€ﬁ°§§ Egpgﬁﬁgépepy

reﬂ%ieBV@)fl|ﬁﬂwldOIWQbeﬁf%ﬁk&&c&ﬁﬁ&hgbﬁ are Eeﬁlrabﬁe
advan es rene- bas shrin [ of t en

oo (4 G M BeD Oty SeTane ChI BaphesnFanant v And

1 owesrd éra zi=0 tlhlmzr Qdamsabdlht Qagheessubber gxatpleest ear

resi stance) . However, rubber particles in a typica
HOWﬁWﬁSrréﬁ@@eﬁa@@réﬁcéﬁéréﬁéoya@tpélemsﬁﬁedoﬁogﬁeateﬂbute
t-han .an far l; S
e OB EaE 00 S oA T e SRebI L EREE
tram@@@eﬁnﬁarﬁmdl@daﬂeﬁ&'to decrease clarity of a | abe
fil [ e e h |I e
S|3g]pﬁ%§¥ng% mlqﬁﬁﬁbggh ﬁ% 5& ggEa EEEEPHF%¥ hate a
brogﬁox&#ﬁ@eﬂﬁosnhe costtailiert isn Mhame|thesmaeadabweof the
par%q qg%ha&%eeﬁal %nﬁﬁonl h t%ggl %%rﬁ u%% %%eﬂﬁﬁglcles

contai nér or product rou ypica

eareaugag@antaﬂmsp@mé&b@daﬂhant71ﬁedeeatababbeb ‘hasedaon

dlgﬂ%ilutqbgs W%éyg:fr%h? %QC%ptratl ns Of rub er f%egFent

the printabil ecrease Ve
(vad/ﬂlbﬁitmed@@etdmﬁemsm@wald&metmeylaed mndesababkyo 4
i ncrease in,afinal film It is desirable

M-t o CRAVESR) na‘nlpéf ed ipsigi AecthaPles teuheysl @ féptrdBation

of lrahek iarpki (l@tr‘g%n%arlttldl%sf whiher rdesi abhe fior thhepout
filmto contain a high inpact polystyrene of a type

60 WRdtS Ris tiralPret icdisiBenaygr Cilgmes egmd Ir6REE T GBBar about
C rati.qn an.t hat of t | I PS.in_order +£9

0.4 ?ﬁi%&é ?|F%1?8%§h§%9%3 %lthoé? %%r Hh ngkgp|ﬁga5| ?yto

55 oldl amic ynoafe tohre feirlaml vl tf riosn @boiohilt Q@rtbeebdaslﬁabhel°
|f such +a filmcan sgrve, as

FORSt T ates Scit P Tnf ardR41S §EFP%%I ?gﬁﬁdog EGNEAi hEr

abo%%@ﬁh?{ghoa%HeQ%%s|%Q%hsorBBhEElSQNNQBXugFZTHEum
Preferably, for this component of relatively large

particles, the specified percentage amounts of the particles
have diameters less than about 2 um, more preferably about
1.5 pm or less, still more preferably about 1.2 um or less,
even more preferably about 1 pm or less.

Rubber particle size is a measure of rubber-containing
particles, including all occlusions of monovinylidene

aromatic polymer within the rubber particles. Measure

rubber particle size with a Beckham Coulter: LS230 light
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The present invention advances shrink-|abel art by
providing a biaxially oriented polystyrene-based film
wa@iovaidses f or use as a ROSO | abel and that conPEI/NS2006/029492
H PS with a rubber particle size and rubber
concentration below that of typical H PS. The present
i nvention can provide a rubber-reinforced pol ystyrene
scatiéningninROBSMnéabeand ospfiwang. sulie andnbfgctimadr’ s

. rprisingly.has,one, or d
ins{HABEL ShOOLYA PP 0L, OF o "GO, e GBSl inn SIRNAR
SCIERG®) n&dL on7of (AOGN) shpagk hh@SJOMAON@YﬁﬂEﬁprﬂ@ﬁﬁﬁbn of
USlstresE mIﬁlatlv- : -o.o H§bels

Parbxcbeﬁeﬂlépénse@npnl5|ﬂglﬁqpméynﬁx d@ﬁp@@mtmam ars@li chi

{ f
wu) bR S T EE S P sr ey TER R PR AR 18 ) T4EE witn
thebbeckhgopobyieerof Bryfensbapd @sim@bemyso@@migmﬁﬁxjand

corfilE;, MOETSR A SERSIVPRE Lo\ B 008 cypos

partbtieanilz8 setighistptbaendnosthesst Dis ais ubbefolliows: (1)

L R P E aF T ERBer by dnal o OVENEL EOVTGht - f et e

Indeei ght 1percentl 0Libhprsa@ple SEMLH: MeE ke PRI EENFe OIndex of
0 Oiess based on total weight of the first H PS
““tonponent; (iv) less than 10 wt % gel concentration by
nerhalm@ﬁbyhtyebﬁnehaEth@m@f extragtéon, pf@ﬁeﬁ@bly 70% or
aver age rub g 58 |J]e size of |less than
MOrq; cFohet BFS ﬁﬁ@ ﬁ1BFoﬁ%¥%rsm%¥en%¥%fe{%?§ya%%ator
moréoofOtﬁboﬂth@rvphﬁﬂEcDQECﬁﬂtt@é fhest ubbbes patpbedes

with di aneter | ess than about 4 mcrons and fronfﬂ
WilipBare1d ?sraZEG?léopéthﬁ%ep%?ﬁ@%?l%gythec?ﬁ%z

morpabibgyeﬁeahghtﬂaaneh@r§ub6éﬁep@rab@yésOhév@ng aRptit outer
m._Ccrons; éz a mj orltg rubber particles with
SheélcéPé/gﬁgFPl RpRdTBYS: EIRFETER %%ﬁ%%ﬁ%?%t?%nat%%Erlx

pol@meeunt snier 00 pergeptibyeWebgphol¥§9) i 81 cbfsn apd
0O ww% or nore relative to the olyner conp05|t|on

refGerght tandSacebifts PEFLBAEODY ﬁ%recéﬂﬂu¥?vem%¥P$%§%gy

In B@ﬁEEQEtPYtM@lﬁBEme“éH@Q§@Yeﬂé§Be yeighti11elative to
total conpasition weight; and (b) a general purpose

morBRPYeEYr ERESHalPNYS A1 ARF gRE L&Y er BGES nBPERLPAr T WePFht

par@icﬂ@rﬁoEEBBlQBQeQOQhQEaﬂﬁc@ﬁ&enﬂéﬁt@ﬂ?l@é@ ; 00Ru OF 8PBe
ger nol e or |ess and that is present
OCC

BREEABT at I 6APBEFLIRERG, W 99 b¢ "norenapd LN 90Br | ess

“coﬁégﬁkky@ EQrEh@”pQE¥H€Eu§Q§POSbétQBmMﬁégbﬁe éggcéﬁ%a@e of
second H PS conponent different than (a)_and that is

rubbeEsEArtAFLaScBATERET at FBRS 0PN} oMAFDROLOEDr @S afd 20
num¥ %91 besschebabkverbR £H6 POLYMBiecs in a transmission

electron micrograph photo of the first HIPS component.

Core-shell particles in the first HIPS component are
crosslinked to the degree that they will stretch but not
break under shéar fields (that is, during an orientation
process). Their thin walls (as a result of high
compatibility coming from the presence of copolymer rubbers)
will become even thinner but remain intact to provide the

needed mechanical and tensile strength properties.
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conposition weight; wherein, the total conbination of

(a) ,(b) and (c) accounts for 100 wt % of the pol yner
W@ 0wp0si3vé on; the pol yner conposition account sSPEDUSENG/029492

| east 95 wt % of the biaxially oriented fil m weight

with the balance to 100 wt % sel ected from additi ves;

and wherein the filmhas a MDOratio of nore than 1.2
PraﬁdmabIDO uabho fafim2o@ienthessnandnwherebnt the  Yoo.
moE@E %reater tEan the TDO ratio, In a second '

ngt 8 PP&defit OPRvERt PoRCTECRT4ARPHR fapkribution of

vemgnphuaum@baohbaxfakhbb@&iergﬁlanyHEIafké§h9£ bBesy 10w
m nas rrnting on one or

first as eEE wherein.the fi
=MBUPR OF ARGt AEPAFLED! BRSPRF BFEORE OEN THES | AVERFRONES] Lular
moEphﬂEog& )t heTpeesenry tﬁyﬁnEhQMlCQHPEbsﬁaéepQé¥€§£ light
tr WR ﬁgtlon %E ri SIT% a first HPS conponent and
BpCIGhaPPyCatg8ReVarLBuFpBYet pBiiBt Yhipker aPPE) s, and
defeamﬁdlﬁlBgtﬁéﬂpeﬂéﬁtlfOEhQQEhw@rg;¥§%§Hgaf é@f?ﬁgar or

i% PS conponent . e conbination of first
ML bipBhE Sl@?PBaéﬁacéﬁﬁonUhFF@Sd@oﬁ%@n@h@téﬁb@uﬁta$oVery

thiﬁormbb@ﬁstupan@kgBhtéﬁ&d% of the pol ynmer
HEOSItIOH he pol yner conposition desirably
accolfit S1F8F 5§P§\ﬁ %”BPO%FE mpy eber 8bEy 9F ok ontain
otn@feadame 6aB SQERrhsenifO- % pf Lhe
/g . V\-hen t he pol yrrIgr clc?)rrposml(tcj)ﬁ ?%H% %Ié%g%cjlﬁ%rs
APRF9 BFaFﬁeamPPﬁ¥ﬁeP§hmln?ﬁ@lb@%hn@@ntbmHO@Vﬁwmechanlcal

prép8ststs SficRAdEt LY88gat NS Ui n ddi e t
ng be partcof t he fl?%t H PS c%u@g%%% '@%% §1£Q@ HIPS

'CO@%%%ﬁHtFWF%#cBﬁﬁbﬁ@h%y %@@F@%We@t|h@@@@ea@Q@hd@r@ wt$

Ertlersyandsstagd c @3
T Iastlcyzers ?gghéde€£§ Eﬁ%%?g%ﬁ%g%%%# ?s aSSWt fie MO

anﬁo??h%% BORE aPhe Agrabyy at t et r abberre onpoment . 011 based on
tokaf éngnofon EH@bEIrgﬁ”@9@§nédﬁ§EQ ﬁ%po'yé

tends t0 increase toughness an hani ca rengt?Pof
OM%Em@§%Wﬁ%EE@ﬂﬁh@tmﬁdmmﬂHHRMmmmMmMmmﬂ

geﬁ@f@ygﬁ 85§{£iﬁng§§ {ﬁgﬁné§@& agvﬁglﬁg%nenver%f%g?h% wt$

['ending polystyrene with aru boer" cof
Orth%s$ ubbe¥e gererat2yl prove dels? aompless andi mdnsia i gherably

2. A0l s A0 OGN NEL 2N o] MACLe SLLENGLL AT G W ene

rubber content than a si bert9d
firgierbbercempporent into the styrene polyner by

conl 0] Irs
tygffgcg}llfga%fggﬁgg%%?%g@ﬁg?g%b er i %l i er{%nco‘?@%nent
is pehak @%S@©¥W©®rlmlmgﬁth%r@gwa@merbﬁun&ﬂfbn 2006-0084761

riz
enﬁ%ﬁ?%@ ofi%%$@2$3rene con alnlng ru éyfgﬁﬁﬁﬁé§?:%$OMATlc
POYNERH A0 | THEMQEORMRD R YBILE®Nne matrix typically has

a Sﬁﬁéififgqlﬁ&PS component differs from standard, mass or
solution polymerized HIPS in that the rubber particle size
distribution is relatively broad and the majority of the
rubber particles have a core-shell morphology. 1In contrast,
conventional HIPS resins tend to have a relatively narrow
particle size distribution and have predominantly or at
least a larger percentage of cellular, multi-occlusion

particle structure.
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hi gh wei ght average nol ecul ar weight (My) to provide a

desirable | evel of processability and nechani cal
w@e@peIdsres in the conmposition, which is typi ceaT/¥SE06/A29492

of at l|east 100,000, preferably at |east about

120,000, nore preferably at |east about 130,000 and

nost preferably at | east about 140,000 grans per nole

(g/Fiplns offigparyssagirteaigpdiicnl Igpasina M0 it filsrst

ngsﬁzénoxﬁoéagws @Huf‘é%éoa o 460,000, R gﬁr |y dgss

qual to about 250, 000, nore preferably less
compgrirey, depagd tan dbgirl 200,060 arhpessitt mmefuerialiity.  Films

IS ft@] eanal tg&qi.'o [l in.arder to
of pr oviﬁe su%ilm enttlp@qog%ggacbl [ 18/1. %l\%as‘“’%r eag]polleysfc,jst’yroerne60
wEimery i he v ayd Usl ng-‘gelr perrmatd o T hvtGmatio graagshyo fugieg
fifs@%%% Y& or?ér?@d‘%adséaor nC%dtb({)lggJo%r&me@ecor bobeig:ion
conponent 1S a copol’ynmer of a rubbery “conj uga ed “diene
welgitk st yrene (rubber copolyner) or a blend conprising

bot %eﬂ? f\i’&pee\_r ccog’p(géry{re(%aasnadd aql{ntrbotr ﬁ%@}e ocfonacent from
rubbery conj ugate I ene’ honopol ynmer a(ru er
cophoiopot yaret )hemdpel ooy Jugatiedi rdy efreon it Heotfhi st BEIES i s
' I =, i ene, preferably but.adiene, o
cor%%%%eﬁién ey%?c%eota%l @lﬁ }$ g%ee gﬁr d S|esnotp rlerﬁf e?nl{rrloos 1572 wts or
mo 1 e frereibd nalbly atliverte. ol e worgruyat ed dicene esapdlaget on
rubber. is preferably a styrene/butadi ene (S/B) bl ock
tOtcaopo lylnn%lsrv.v‘gllﬁia tybut adi ene is a desirabl e rubber

horEips | yaveyne T heonpdrieri @opod Wier desiarabl i hascan Montain
of 100, 00 [.,nmol or re r.ef er abl 150,.000 g/ npbl or

2 R PO TR i SO I L R §

po 304 POh e/ MRPDr. | 6xXRS nive yyeefiar alley 2505000 iglveltion

. or._less. - Masuyre sing Tri : | ght Scattering,’

de SR imds e e i, 2Pl Hne oLy

28 B30 degisabdy nase aarsd| 380,000 igaasl tor ilnastsh,(e Pgrably
f om_ahbout t o abqut 100 nti poi se (cP) (ahout 5

2 QL SO B s S 2 Lot N (ARpetfind fauirion

pe At 2o uth 26 d o gl v 80 'lgfé ((&hm.ll tdésﬂﬁa(bl@bQ%Is &glmelt
nPa*s) ; cis content of at |east 20%. prefera

£1df Fdilai 038 B G Shmis e et BhSergpger 10

mir&[tdeiiesdj,;}’:ﬂmIiyi19)9%39rmdlﬁls%ncprcgﬂzﬁié{]}%%;@globmeﬁg,or less,

re ef era 50% or | ess. una ran,

or it €, & SR R i STl e d08 Aaaihg to

AsExamptesd ail23hberTied Il BITRESy .bd NEidlidl dMBREF contain
honppol ynmer wi th a rubber copol yrmer, when kPrepari ng the

PLAST RSP SO b (G Dute o etiylane or

propylene glycol, phthalates, or styrenic oligomers.
Plasticizing agents, when present, are typically present at
a concentration of 4 wt% or less, preferably 3 wt$% or less,
based on GPPS weight. When present, the plasticizing agent
typically comprises one wt% or more of the GPPS weight.
While films of the present invention can be free of
GPPS, the films can include up to 70 wt% GPPS based on
polymer composition weight. Desirable ranges of GPPS in the
films of the present invention include 20 wt% or more,
preferably 25 wt% or more and 70 wt% or less, preferably 65

wt% or less based on polymer composition weight.

~-14-



10

15

20

25

30

35

t he mechani cal performance of the H PS pol yner by
enhanci ng the anount of elongation at rupture.

w2 aidses r ubber homopol ynmers desirably have aPCBUSIN6/029492
order transition tenperature of zero degrees Cel sius
(OC ) or less, preferably -20 OC or |less. Preferably,
t he rubber honopol ynmer has a sol ution viscosity in the
r an @ agfo latyo wtt wﬂuabdbomPESQn@Eu@@b@u’lYRb@@ @G@b%%heral

nor.e fr bout 80 cP to

pU%g%f%Egh%kgﬁyren' guﬁgg%%Pﬁﬁa@ ?W@r#uﬁgeﬁhe Dow
Chﬁ@n@p@lﬁhapam@slrathoMa$68 @ma SQNR©Nt6@BDat | east

abo#%'z % referab%y east ﬁbout 25% and nore

prefe y%} f &28P 5&%&9“38 &NG BESPERBI ¥ 1dBoGenoedso
coptaliess, s;emﬁaelr ahlpp 5o¥penehess whashe cahet;%r QQMH%%@
co%% h% % t%%%'&abl rubber honopol yners have a

860 | *6r §reﬁﬁrgrBPeFQ?a§P§SIS§I@§OC@mﬁﬁhent

Thers&uoedaﬂdP@e&bm@bhﬁnﬁoaaﬁoﬁegﬁﬁobd@ﬂth%ﬁsto orT%nstead

500, 000, g/ nmol, _or |ess, Measure Mw by
o e CE P EOBRRPERE g FEAITSPEF nehE] BRSCHRSTARSYPABRY) can

alsoAheefa@plefotha Sébbﬁ6|ﬁIPBbggﬁpBH€990|y@ﬁé Eéc nd HIPS
co E%n& Egnd rubber (Diene 1s a tradenar ?
EPPSE YPLCR EeFoﬁ8ﬁ658ﬁyHErtomﬁ@nWEFe§§nthemﬁhﬂm

wetighitcahky GQBBYhsep@bsbﬁﬁsénébgﬂttg ﬂ@wwt@rgkegﬁgl¥1§%
ef er abl | east 6 Wt % an

Weé?@feWEBPy%Fgoéas Sﬁp%baégaoaﬁ toeap tibbee, wehghtilms

tend tbehklBSupakyiesbiinigrderatorgvoi d unnecessarily
low,tra sggrencg or ¢ arlté@ t he T ubber honopol yi ner
contERt RS destRabFGta5 WDbeF ressenpratéeably 20wt %

présehESSLlﬂDKEr@ﬁeﬁﬁéabLYsﬂ6HY@§6QBm &38nang %gsif r%§ent

. 0
thQrefera$ é?lz wt % or- | ess based on-total ru

FHeor PRI pYeBRpBRENt S hdgshrabtal less than 10 wt%,

prdf@ﬂ&bEprap@ﬁ%nbr0985§ntm$f@nb£Q§ef%Q § C&ggog niess and
Ca%that is, r content arising fromrubber conjuga

BAe® of thobh F%B%e?a%%%o@?nﬁheaﬁﬁlmu%©eghhonn©ninged

flMﬂ@anprﬁolﬂg°tP@b%éfS&rFﬁ@?%CQQPQ@§9@)uﬁée§$§%%l§nfow
%$@6or nore, preferably 1.5 % or nore,

eFefabty %ngvtl%bl’rlt%%blt%t@mcﬂ hene Tpcvelﬁ@vablcywz 5

dinté¥e O6n ADI &+ AR tepsef erabl moL & based on
wei ght of the fIFP? HI PS 6%2po%%ﬁt¥§é§é%)f require cooling
dul&ﬂd?ﬁew@%%@%%st%epw%bmmw%¢ ashrimkaisain a

destuabl e-bexchrpd omehanical:strendih and Loughness ;)

In order to provide ransparency,
Lot raf ¢onlevony pi et I<§/f 7t vt %msﬁ eEBBES prefesedlty. 6

oIS LesspeBIe B LEANY G Or LSS, N IS
comgqgﬂnqﬂqxgl@5ﬁpbﬂémtobscure the clarlty and transparency
of the films. This can be detrimental when a clear film is
desirable, but beneficial for application where clarity is
not a necessity but a high measure of film toughness is.
Films of the present invention have biaxial orientation
with preferential machine direction orientation (MDO).
Preferential MDO means that orientation is greater in the
machine direction than in the transverse direction (TD). TD
is perpendicular to the direction of film transport during

extrusion or blowing of the film. MD is along the direction
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Wt hout being bound by theory, |ower rubber
concentrations, such as 7 w% or |ess based on HI PS,

WO g00d@sd3r@bl e to avoi d extensive crosslinking POT/URE06/029492
rubber particle and reduce the Iikelihood of ge
formation. While sonme crosslinking in the rubber is
desirable to maintain the integrity of the rubber

of diimgt sdhessontg dune veo ufactusieyn ext dnistwiena raaS sdhenki inign .
can hi.nde ubber particle's ility to.deform,.

PG Rr T T 00 ERia ] oh. t BT s R e SR £

shfihin phcheasey asn ritdeD pasdn Amsl deftaran i deat.
particles with higher aspect ratios. Rubber particles
wi tihilessoLridss| pinks et tiemten ol deflorm andiP@teainie stio

def orned, shape_nore readil "hi r. cr li.nke
of [t PR S PaRE LS L PaTt ol BT MANELF 8 Jhi s
gremr¢ i ctlesn nbr2, apeaddtabty Clearr anckd r ansparetfdidmby 2
. Definin specific.ru [ concentration wher
SR GO R e Trct caa il ol bR ALY LSO
préfacebly Blependsron speceferc prockssdrg woaiktaloig.3.5 or
Even so, rubber concentrat.,ions of wt % or _nor.e based
moigh: 1 BELE Ghe TONETbL e el T et hrR T Shan
thetpsEbO nkatgo Hhnvrdet ytowwd hoskt fbei hy hotddamylications.
. fheory, . filns th resent inventjon,l,ikel benefit
Fliw%np%%%?%ga% ﬁé%e?gg ?S§on%%?i%h?age%gr%%E?%v%f a
ins@ieiciaghbenpoobcesdnadionto Gel Sofivdimdy Extensdsy@ label
cross| i nki ng. of rubber | onerates. which fapl t .
apS et H o Ensre Earts ofLee urragt TR ot e Vo ratio,
al€hessghi akeds gelpaggl oyErRat€sa ano caaseo dbf f2Cubt yléss.
film manufacture i nst ance b%%cau

. for, I ng, bubbl e, ..
Fi{pEaRaVIRIaTBI BUR FRFAP pPECERSS: FRTE agll Dok ot B6-AFER0
arbaNe a Q@ﬁ?hﬂﬁ@gagneﬁfRQ$OOﬂaE$lP&ﬁpﬁ%&&&io@pﬁ@agt@? an

as non-unifor efects in the fj nd. causi n i mpl e
o PanEy FrE CbuAB By BroThao Lt Grer &t bt (s EPWId Thal TS Le
cafll fRhRsnt epdrL@1pose probl ens during printing by

precl uding i nk reception on dinpled spots of a films .

sur baserabhe, f fLdhsHbPSthenpoasatt f intéet ibashavged TDO
concentration according.to thyl et hyl .
raf PRt hePhahoP LSRPF B HORIBP FRoE T RANTAES, bgnath in the
TDf ebat inveet antat al of i r 51 Link PSacongoaenbowei ght teSdachoa
concent[a%ionﬁ£s desir
R8*

|Low gel ble.to nmaxi,m.ze %ilm
SUEFSFI tyOTCBaCt ERET HeF OBt AFT ket Snar Het RAROF=S UPom
beR¥LHGCL i OReskblrar EemeheDoeL BOdest rbbhexatbnedhance film
. _Japanese Patent Appljcatjon Kokai. No.,P2000- 351860A .
lnFﬁgraEVernﬁﬁgﬁBSAgg kBﬁcbﬁPPﬁFFohhelﬁl Ys@pkErtormance in
rogossebee appaipkeiohsf bysteHuPSifigaiml eoneirgbtibs ¥E) the
fiigtgng, hence, distortion of the label in the TD.
Therefore, films of the present invention typically have a
TDO ratio of 2 or less, preferably 1.5 or less, more
preferably, 1.2 or less, still more preferably 1.1 or less.

The TDO ratio can be 1.05 or less.

Measure MDO ratio and TDO ratio by using a biaxially
oriented film sample 5.75 inches (14.6 centimeters) in both
MD and TD (that is, square samples). Place the sample in a

heated air oven at 120°C for 10 minutes and then measure MD
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m xed sol vent nethyl ethyl ketone/nethanol (10:1

volunme ratio) at roomtenperature (about 23C)
w@e@anaddes t he i nsol ubl e fraction by centrifugaPCT/US2006/029492

separation. Isolate and dry the insoluble fraction.

The weight of the isolated and dried insoluble

fraction is W2 . The gel concentration in wt%is 100 x
and\/ D irires foristadd RS camponerdi has ol W Peagdated
MD raunbdbelr particle size of |ess than one mcronmeter (mm

PG ST PE fRgre SRl &y Mkh iy, b L idntsrcio,
regya;iyglgferably 0. lmmor nore and nore preferably 0.3

nm or nore. Such a vol ume average rubber particle size

i s Finlicomi T aste tporeomite nitriveerad i dd B8 siaterlivaldemoMytclate a

) VerAge r ubbe r.ticle _si of_ at .| east one
Sh%\ﬁ%ﬁ af%o?l ekarfplte;® %61@’9%6%#%0&%%964 OF MYy
Prer3dly i por amm,hemoejmgtmﬂee:fa&ﬂqgm&))% .orSmfﬁJrle, still

ubber nticle sizes are .desirabl e because they ten
mo{eo%prfeofoeargaeb ¥ I5$r05° W't A" HigHet ean%%’y Y4itd r‘}odﬂﬁelp#zeé a%ly
60% I'm:nb nfddays emdrh et gerre yhtasie @ity cloas .orHaweerin the MD.

rubber  pe

articl el o .01 tend to _contribute
Sha TS (o (e 200k AT v DRt o dedpia xtent to
whitdreia firlansgar eneytand 1o ar idﬁymtaﬁh@gr ldbg&romr tw:rﬁll%s an
in the first H PS conpone ave ,a _broad particle size
UPEG LS bt iBh Wereé&teg’g: r?élg@ F&‘rd‘fnkt HE pardioies g er1ll
be sraldweriied only a linmted anount of particles are

larger. In particular, t is desirable to have a
di Stedimstlon wier e ifimemdatreuts t4Q teo aaltouts A nk@lgweit

c vol,9% of, t rticles have dianeters |less
0P ThsAr oy e ot Gpaid: 8 oo P Sdetera G0t o
legsn haves puhBirdiut ilare afr rielsat iveluhd arge art ine)res

ere fraom about 10 tq,about 60Q.vol % of the particles
be Vg;evréa% |ya?r°1£t er's l%Lgerses‘a't e% aﬁrﬁh Odfbgﬁ‘te &L SR Cand VIsEds Fhan
furdieut d&s5,raqirlef eteatns tiraam @blolauosbgldeod&Sg\t@le%ha?@ ﬁhe TD
referably fro w. 20 toQ a t 50 vol % of the
at DI RNt D Grodter e gt SAk figre than
30%akoutgrhwb immtared Tess than s@feﬁ@}ti@d ltt@n@ﬁmaal ttul%.e% Mand to
Preferably, for this caonponent of relatively Iarge
COMPArSE ees(“?lpnt AR ioécgpap%lgghtté’gé‘ SPBUACSIES Th&OSO
lakpdr gaipﬁlgls:dﬂ\éﬁlsdicameﬁﬁ S‘d:ﬂsﬁt?@‘i:l ik alkmlo%eZ ™), fMgérsgllre
refera about 1.5 nmmor |ess, sti nore preferably
a0, SEGehNT s A Nb e B drabl f ABGUO L T
pre@fertessivdiitikel Partidd @leyizeply AMASHRLf an absence
r ubber - cont %legl particles, including all occlusions

of & VithyA Y G @SFAIarTe A GHAMSIRS: e Cibber
6, g®am,tiad e.. Measure

The presence of the first HIPS component provides films
of the present invention with a desirable high clarity and
transparency while at the same time enhancing the toughness
of the films. Clarity and transparency are desirable in the
label industry to provide a non-obscured view of a product
around which the label resides. High clarity and
transparency are also desirable for “reverse” printing of
labels where printing resides between the label and the

container and a consumer views the printing through the
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rubber particle size wth a Beckham Coulter: LS230
lightscattering instrunent and software. The
woreabasrarer' s instructions and |iterature (JEURNSL006629492
APPLI ED POLYMER SCI ENCE, VOL. 77 (2000), page 1165, A
Novel Application of Using a Comrercial Fraunhofer Dif
fractometer to Size Particles Dispersed in a Solid
1abe@htrﬁ%Piqﬁ}lYUnde@waﬁé thie Mﬁ?sﬁﬂévﬂQQGQtﬁ@nhthEor

o125 VU 08 A 5L e 5 LR BRIy o 1

or m@afe V\/@rré.fetﬂa%l@ptlISC@lr modtel, hokeCpherkatbng theokubbek,
article si |str|but|on statistics is as

1100 g BHAF T Ao Pradtie FREGKTGF e PASECERP]Y 20 oF

moreSanpleasReal Refdiast avecradey b Ash¥ ardnhbd iD)-19ampl e
| magi nary Refractive Index of 0.01. The majority of
t Hie zreu ved i ea retlisel @&ovﬁﬁ@fermbbﬁu%@%nﬁranﬁﬁ&m ﬁDb&arlty,
preferabl 80% or_nor.e, pre rabl or nore of
& BareRRBe TR (Re EPSFLATRSVconbarent SHOFE

forlﬂﬁbmsaoﬁbﬁ&ks@&bbemarhm&b@tﬁ@mph@hogﬁng60t©/&h@|
mor | o neans .t hat the rubber rticl ave a thin
conciBFlen g TG diier s cbinary =P atecrty thee Pacrant
lnvam%ﬁmmﬂﬂEWthﬂﬂumnﬂty Ebl©btﬁﬂﬁ @ﬁa&&hﬂ&@|©rﬁéhmﬁd|@@ﬁms
nI refer sin ccl usi on" or
witn, B R e a0 Peiont THLE Calngerer fe1u8s for the

preseeitt anghement 5 Qﬁlnp%%h@k@éss”%@pﬁobong%ef%@ LR) are 10
various other, nore conplex rubber partlcle

or lﬁ@ﬁphmnﬁﬁa§§bﬂha@ ia¥c lgges " ewragngirederabhyl 6 ple Less,
mostogo eli%r%@ﬁ loquLre'srét h* 'Mea%%'lje az%n'a%%o%glg o asTM

wit

ncentri C|rcle structures. term ne 4
m?thﬁé*é%thﬁﬁe of rubber particles having a core/shell
rphol ogy as a nuneri cal percentaggs from 500

p&tﬁ@l@e&wa@q@ didm ssiventaecuedy hicsr Gghaphsghersant
moddﬂh§|¥%§H'Tfoﬂﬂé§§n&9%poQQQEﬂtg@r%o@@@ﬂo IheClgs i n

the first HPS conponent are crosslirnked™to the degree
oriegHgd meey Winyl strerdifepdilast: blegkeasden heamsecant

modthueé Q';% (at ré"l‘ltrl'rﬁq 1A dING 595, Ci” %1%%%‘ %rlemt%c?ét er the

eir thin s (as a result o conpat | ity
flln@orhlmgﬂﬂmﬂct r@eﬁ ;ﬂtéc%ﬂée d@#rlé@p@lry@%rlnﬂubbé\rss)a vielsiult,
£11r2€ x%‘h TTRIB, 'x%a%tt 9 RIQvidg fihe
neede nechanlc tensile strength

spegsisoparttican: mlesﬁmmfblf;urrumaﬂqalqﬁ ox ehtsargn.on kelative
to a rfnﬁ% %trkyl%tb‘?%) e %;é [y n{o%lu\i%rsy vﬁﬁ%%%tt Qrd fla:fst HIPS

cO-cont | nuous ution of very in ribbon
comprayistygr -, rﬁlslsfléolq;f ddhea aresEnt GfDV@nltdwnaﬁr@um aofone

i |cI t t I f
mﬂ%%%h #%&%m\wr %%ﬁé%ﬁﬁégfg%gi éﬂ%P
pouddwenﬁmaim mmn Wdul 72 & ésgaPasaail & hiMHedr) or

more,lﬂf%fg¥£bly, 300,000 psi (2,068 MPa) or more, more
preferably 320,000 psi (2,206 MPa) or more. Measure one
percent secant modulus by American Society for Testing and
Materials (ASTM) method D-882.

Similar to films with high secant modulus, films with a
high tensile stress at yield, particularly in the MD, are
desirable so that films can run faster and under higher

tension in printing processes without stretching than films
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definitely better than if there were residual cellular
or multi-occlusion particles, which do not distribute
wW@2000m16376 hi n ri bbons upon orientation. The fiPGCI/UsPG029492
conponent may be free of or contain other additives
such as mneral oil or other plasticizers .
Appr.opr i ate ampunts of mneral, oil can  inp

withde Hewietalt SHopér 5&€ 5Such PES 1&PEhgat |f6|1rma°'t OrfuySP@r e.

preé@ﬂ%1ﬂﬂV§hﬂﬂdﬂ5H&%@D%UQ%h§N1b|s&%@b%abEYyﬁgﬂHab& 3n00 psi
Ieast about 0.4 wt% preferably 0.6 vvt/oor nore, nore

(48 ME&p o 0P 1§ -8 RiRSER AT égoz%?dpﬁll (5 5mbiPe ) prat eoxisl,y mpre

preﬂétr%dlﬁf oo Mgier@?2 oida)baseder bebalkstwaighbf the
st. H_PS conponent In order to obtain a desirable

pref@lrﬁbﬂ’(yy,lot PO% DSt (1 9%PYPEImPENERESW | | general |y
P nn&fest&%f%%%&%b Y rdelicdier SreseaIy fase o

thlo%eefs%r R ore hitt %20 LSS rThiekal p%%eh}%@g qn st Qtials
wei ght of the first HIP conponent . A suitabl e

(38 mat)eoiratoirer anse gashetrha 1fi usmikP$100mpanest ieskhat
described in U S. Pregrant Publication 2006- 0084761
pref@mauthYe& MINPROVEED HRUBBER 1WSBI- FI BD RONOVCKYESBENE less

YNERS H ARTI CLES. The fir.st
tharl 058 EHTCFp ot for EORCS £ s yrdggdLabl vs gidiionLt
to cﬁ&'Yﬁﬁﬁh@ﬁ%ﬂﬂd@%éﬂhdlyﬂh thediubber PaRtkeld seisZ@reater

distribution is relatively broad and the majority of

thant Heﬂrld@be(rlop@am clegs havdnd cedig- skhblievabipghobogy. | n

tor, vent,i o HIPS rLesins tend to have a
gens rhlya Ofonarcraz)lv%/ pa%i lé:a?llzee di stribution and have

E"?lﬁ‘?r{?a%@ttl r rJte Qﬁltve%tll% %1 NELE80 809§ 0

mul t iZ- occl usi on part icle structure. IlnB Of
oril qnﬁ@tpmsmﬂlaaﬁﬁemhmscdm@)n oX0@ Ot %osfii r(Qf75HE R8a) or

CO”%%GT %base r%nq)fsglh\@t%(‘tges%mt% Ifrlﬁ_%n x@%rlehntces

mponent , on tot mer conposition~wel
durlla‘qq L TG Kete pmemteam\r@utl mwrmyn@omf%@l va8@ewst %nora

ROSd efS_LS_L’m Qs % rst a%@%lﬁgnswt k. a gd Eha¥e ?R \ﬁft Oé)st

mor e of one onto
one mioyméme@ortma tqcmtanmeghtarotmdalwhn@bbéhec(fnﬂantls

applﬁ_%%ised L%ri])e %I %Jltq{ %Q%rhc‘?ﬂztse% < { %ﬁlpggﬁq‘g/r s%r]f%lc:l_ent

arising fromt NE 11 onent
stretsee tfq |61T8310f€ tseanp hesiehitng nﬂmthamJJ @rbwwcp/oaorcmner

orefer t}{yg%e % r % ed on
A R Y 16 e om0 o 3Fithe
LoquﬂﬂgﬂﬁRSIﬁahuﬁﬂwdamnaﬂaﬁs the likelihood that the seam
line (film on film) becomes damaged or broken during

shrinkage.

Prepare films of the present invention by any means of
oriented film manufacture including blown film process and
cast-tentering processes. Particularly desirable are blown
film processes such as those described in USP 6,897,260 and
Great Britain Patent (GBP) 862,966 (both of which are

incorporated herein by reference).

One suitable process (“Process A”) for preparing films

of the present invention is a blown film process using an
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a crystal polystyrene, also called a general purpose
pol ystyrene (GPPS) . GPPS for use in the present
WO pwe1d3oe desirably has a Mv of nore than 200PO0D0S2006/029492
g/ nmol, preferably 280,000 g/nmol or nore and 350, 000
g/ mol or |ess, preferably 320 000 g/ ol or |ess.

Measur e NM/accordlng to per neation chronatogr@ghy.
2PPIFRC PSS de35 ¢ abP§a hid %618?70%9 R (HFR 6D ohe

Fee®@ pdDhfer PEET £58D! ¥o leide 9&@5&@@5 10, i M\?ér’é ¥l to a

mn) or nore and desirably 3 g/lO mn or |ess,
polyreF arabl yhavind 0a nfemperabase Wbk 2 NFRRGR cof df Frm

170¢@ ASTM Fet hod, L2381 The. GES, ke £ ree th§ﬁpé¥§%ure

confain plasticizing agents suc as m ner a
witletmyd ehenee @fo@mn@@f@m 1“p@1%¢1at<at:@scr@8%tm3e’rm c

v1s@$é?§geééfof@aé§ﬁfu&i§§ @Q@Uéél %g %yéyea blown

Yy present at a concentr t1on €ss,
fllxpréi%ra@tcy 3 RSsous | @Boshased- onbfl@hﬂ&ml@m ganus

e BREES 3T or 6 ar (h CPD nei it uni 15 1T TR o The

dlsme%m Tevearonreant behé¢ r@@clmfp@%%r t¢1@np<p$m@ran

cont JELIPPDLERLP 56 TR DRSEE A0 PP IR B0
andpmesgﬁtom@v@hf$onomm@m@mb 20n wt 86 apo hyner mpelf er ablgw the

ext%?d%‘ée 8{)%1'6(&2%8‘{19 %Qcéé‘ﬂ&ﬁr?%%c?s %Sﬁﬁiﬁ%%@s%“c/ﬁ GBP

sed ‘on” pol yner cONposi i On” et
862pP66ui tabl e GPPS i nclude STYRON(r) 665 general pur pose
pol ystyrene (STYRON is a trademark of The Dow Cheni cal
Cotvpaiier STYRONL 66B31ard SWRW@%@ Tiver ek yeei”)

suifQPPOskL Lo rQﬁaifﬁ pff?ﬁxﬁ t % can é‘éﬁ@ £OOLAL MR uses

second Hi conpon e any HI PS conponent
twot gatridedsf Kﬁxhﬁuder oibn @lh@ Extsedes S compopehts. The

Ext%?&?ﬁglgngaCQm?QQefﬁcﬁan b?s'?mf‘ﬂgiéﬂxé’{‘eaio 24 inéiﬁﬁ e

S conponent present Tnventio
screwnest sedbe Wit’eb biveheaseebndor i PS cadiponent 2t The

I bty ' . % .
co D e e o BB} Yo LR PR UP A B0y
tempe o8 0ofire hdownl trhweeghruvmen GPpSriidenbsens . a Beybhd inch

| iy h . undes; I
- §9SER) | WSS LEoPLL RS STY, L- DR PROEShERELY | iin
screheapdeéeme bakne@fzonesheeéchshavuﬁﬁ tenpenghtranget

n th e I 0 e S S blLy
poibt LVERERN ' OF, S CRBFPER SOMRARERt Log sl 1900V reco
polpmefepablytd wh¥%oExtesdeant tanpb&sﬁlmL@@othée§slymer

a5, 01y LT V8180 RECPLEP L1 LR AR.A0 %000
260°C. The polymer proceeds from Extruder 1 through a
transfer line and into the entry port of extruder 2. Cool
the polymer in Extrudef 2 to a melt temperature (extrusion
temperature) of selected between 150-190°C so as to achieve
a stable bubble and to optimize orientation release stress
(ORS) properties of the resulting film to a desirable value.
Cool the polymer by cooling the walls of Extruder 2.

Extrude the polymer from Extruder 2 through a 3.25 inch (8.3
cm) annular die and then through a 4.5 inch (11.4 cm)

diameter air ring and blow or expand the polymer into a
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filmclarity and printability and tend to have | ow
di nensional stability that can, for exanple, require
weomliong7elur i ng shi ppi ng to prevent prenature PCT/US2006/029492
shri nkage. The second HI PS conponent is useful for
enhancing fil mtoughness even beyond that of the first
H PS conponent. However, incorporation of high anounts
bubh)ﬁe tuniet Is ex odidark RS- cldlrmbntemiafalrﬂy erahdes obsour® irehes
arlty trans y- of_+the ' be .
G P e iHon e ol B0 T | & ooyt Lo B o ing
pro@@@@f@ﬁl@BPf©62a®@61catlon where clarity is not a
necessity but a high nmeasure of filmtoughness is.
Fi Fibnefof hehpresesent nienenoiomavavejwkibity in any

rientati r C
L
thednmenrﬁm$oﬁllmsgh@n$ea part heuhae il Oy evt i PSP habels.
To ?on hgttgag§ réf ?ﬁ%e§£éggnéT?ﬁven%}%ﬁ81£@5Q?Wﬂﬁ@@lfébel

e dlrec I'oh™ 0 ransport during extrusion or
of thewbngseftt evéntion Mt stlad ohglm hieo oi réesiomoly fwil@th
transp [ rusi 0 0 0..0f

anal EERSRET L SUE, RO, DAL VBT 00 OF b ot 0ef L1118 chn
prinhventtba torshaihkeptedusifly ofi the KEiMponPrlntlng can

lication,of heat, Fi f e sent tiLo
g
pritbedriented | €hgt heivarshesMD} of gheafelmthaﬂldea against

5 0r. nore [ b

a CngﬁﬁnﬁBrénérBFéPngg Enngﬁg ﬁn§é§5g £¥dg 9£ TPLGeq
thrpughetabl ¥i3mowhenr eheafitlleven stohhdnareopt@iaeabiy a

 ros; ZaBe1 "RRER ERETPA oo Pat oS ERY, Ao FIP bR LT g on = -

conROBGoapplvebapironsss EylHﬁyhmethgdans&fﬁﬂoinIEBs ahan
1.2 tend to have insufficient MDO to conforn1to a
COEﬁamaeandnlabR@SOoEabbb appbbuatﬁonentheﬁeCBQ padso

advgbggégﬁﬁ Magosse IO jors 59% Qhr?héﬁoﬂgg EhhﬂEV|ng
laban. NDGEE&bmatgbeatametmaBtZGesnshbéhrﬂnkahgd iarbbad a
porSIBLEPICE 1178, R0, ol ApeLLcnt 9B k0 SUeheaty or
porhabhlse ofar weakernner hawhndDwgucabtye filllys i6f appéied in
a Rg ;gggggnv ohon hae erED%aEﬁtb%eg?%bhoggﬁo?ébﬁﬂgEGld
othbr@isk lemdhaw m@c@mED®ra@pbdt@&dWE@nsmhkeﬂabﬁénﬁpdor
B LA S L
t1ghtlegdonforkxttensinee chb@atinrder s Rilesf,i lamids labels, of the
preifonmnce 1o, RO ahel; ApRLiLaL Q08 LYt d3 N0 110
distributed across a film surface or contain perforations
specifically located proximate to the areas of the film (oxr
label) that will coincide with the narrowest portions of a
container around which the film (or label) will reside.
Perforation of films and labels of the present invention can
be perforated at any time; however, in order to facilitate
printing of ROSO labels, desirably perforate films and
labels after printing.
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_COPRENFRVEL P

filmand, hence, distortion of the |abel in the TD.

Therefore, filns of the present invention typically
whane/ 086370 rati o of 2 or less, preferably 1. 5P0Cr/Ub®e&029492

nore preferably, 1.2 or less, still nore preferably 1

.1 or less. The TDO ratio can be 1.05 or |ess. Measure

MDO ratio and TDO ratio by using a biaxially oriented

film af@ifo#lié dnehese (ddhe-fo £ eI 'J@tﬂfﬁ)sﬂfb@fgrh M the
an d TD (t hat square sanples) . Place the sanple in
pr@%‘at@dv%tﬁtl@ve@ﬁ@tdqﬁz@ N fIRIVD bR AP Hh theh full

ASLIE ﬁ%ﬁg J0D di pensions, again. The ratio of pre-
SC&E 0 - post ted M% and TD di nensi ons correspond to MDO
ratlo and TDO ratio, respectively . Filnms of the

present invention desirably denonstrate a shrinkage at
COM@%RZ@Z:IVEp%ZMéPTa%l% at 100 OC of 20% or nore,

preferably 30% or_nore, nore pref bly_40% or, ,
StiPrentre SPMPARADEYE SEORBTLIR o SOME T D YAet rfby e
poPYREEr abhyo 608 6h BBHEricVes V&L ﬂ@%eepwgfegﬁmmww§0®65

nmore in the MD. Shrinkage bel ow 20%tends to
ST%%%%S%?a%IEr?@ﬁ?§r¥h%fe;?%n?OYOCQﬁT%ﬁa% ¢PTRRRGh Pased on

£1EANGOLGhEO apﬁé?aaén@ﬁeCQDL@uacc&%di@gaﬁouwp@@cé$§1B "
on the extent of MD shrink is unknown, it will be

bel ow 100% Desirably, the filns denonstrate a TD
k t 10 b t 105 0C of 30%
HIF%s§nC§ﬁ§P§F§EIgoﬁo@géﬁEﬁégs? h%rg preferab?y 10@68:
I D f I
of - EHEMBY BSent o1 niGnel onaF o ¢ Fer TASSTF bl y® domphs FAre

coﬁ@oﬂbﬁﬁDCeP@ﬁdngMHmPBHXthfofDeahm@mé 0th, theefelhbeng

at 100 C. (Filns that s |nk nor gn 30% or _gro
ERECERetPrPaa P Enperal o bod sracrgre Wh8¥kbAg in

se€9BBl i cakepeenf ar Fabber @Gked Ebﬂﬂtﬁ@nabgoﬁtaBOEV1ng the
ROSO | abel B€|IC tlogi dge %tortlon in tgg
rUPbREaSEFBOBRAK &r éfﬁPﬁe? 0d BY1564.
coﬁpbﬁén@frbh@opbesenpammveméhen55utbhe5 destsabhya 6533
enonstrate an_absence of

(tﬁéﬁhéés QcéokdiEngieacusp égggglg6ﬁtgzgu?ﬁe b?ésgﬁégdoPn

tothe fubskrHrRSCernaRedh peavhdes fEhﬂfb‘)rpf)rtahe pr. 6sent
invention with a desirable high clarity an

mipezrdpaiéndy OwWReRE 18 okRe LAREMRTthE ¥ﬁﬁ8ﬁéﬁﬁé t g 7 wts

et%%ﬁg%%%%%n%fwﬁﬁ% Ehb”&ub@e@rEb%dﬂ%@lht@@&p@beﬁ©ymaéefeed
désirable in the |l abel industry pr ovi

streATo b e tH &RIGE 14 Spitad Fethar SRd \ﬁﬁﬂf@ﬁmt Heiphbel Add
0.78544e%n tHicGh Glndr ity adae LiaEs par ?%)(71@1%9 1lalv80s of about
deS|rabIe for "reverse" printi %
1200 parts per million (ppm) in the final product. The
balance of the feed is styrene to 100 wt%. Supply the feed
stream to the first reactor at a rate of 750 grams per hour
(g/h). Target a rubber blend content in the feed stream and
the feed rates of styrene and rubber to a reactor to produce
a rubber-modified polystyrene product (HIPS-X) containing 4

wt% butadiene.

Each of the three reactors has three zones with
independent temperature control. Use the'following
temperature profile: 125, 130, 135, 143, 149, 153, 157,
165, 170°C. Agitate at 80 revolutions per minute (RPM) in
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| abel s where printing resides between the | abel and
the container and a consuner views the printing
wo boogiogds7é hel abel . Typically, filns of the preBenUS2006/029492
i nvention have clarity values at a filmthickness of
2.0 mls (50 nmm) of 10 or nore, preferably 15 or
nore, nore preferably 20 or nore, still nore

ther gfielsabliea2s 3, Hor & n r e I 0_or
" it B TS %egg,%gTb@%%%éﬁgdaﬂdlﬁeBPM

. e. Measure clarity according t
1nﬁ3§§ &R &8s T8P&E 9B ovipgel & 0Readir efothaini kmhnsfer agent

(nelDatielcy]l Welld lbewnhaze nepn r espendhag ;Lo ALoh glarity,
.Haze values for filnms of the present i nvention 085
Tirshg&S@6to%y conceivabl e val ue. However, one advantage
of the pr sené invention is the ability to obtain
bi axi°&l Py 6V dAted LEiREs SHittRIRrghocEapphy orhdreendual
sthazae Aypi eghyhaza-wakugsfantt BE4PEES hL a
'In1thi%knesg of 220 mls (ég %ﬁg)&?rSQ%Sggéﬁﬁegé?
ru%b??erag § §cBperasyrensrefpief épabtheedevolats]limay

expretierabky 2400t hessheMe eqohagge.a hng, £Q: ASTM
ne%hod E—lOOS._A styrgne?%ggeagfﬁﬁﬁ1gggg%%ég%%§%¢@ a8° of
thg RPghel 8BEahinabddPus phahhef brresanpl Bheosieawed

tefpkyprapyl egesoncperi ented polyvinyl chloride films.
I ncreasing the secant nodulus of a shrink | abel film

i s dssi tabl gotoohingecetbentihpgs! kel hbeRdqof ugkIgLgh
durln? grhntlng As aresult, filns of the present
PrEYyRHET 8n"EaRTRlntat chageeEepi Fat HEPSels wHehbuFlewsRate:
IS0f 188l m beerkagexOnoUbsh 05t Q@i%ﬁ% a(%lié’@rilgu%%&jll mpgth
e

.Jower secant _nodul us wi t hout irst H
Cagﬁh{%ﬁéﬂ{l. Gl hgrBeat hen presenttpavapy on Ravieen Bmeticle
sipet cent gBeCcanhtARdUlYSuEMhboLh ‘ g, fon
%go,oooggounds- er-s@Ugre?gnch %%%? (q?%5%£h9 and
SOMelabastare p §0of OWBERY - prB¢Rehbt yY18D0, ODopsation

an 2v08810Fa) osorvre.onore preferably 320,000 psi
(2,206 MPa) or nore. Measure one percent secant

modié tisrbyn Anehé Caal Sechesyt £ 9F 1 oSt # ngr pady !\@%%é@ll%l
et%ﬁ%ﬂ%% met hod D-882. Simlar to filns with high secant
uFTEOTF | PRETIFERORA- hi BAT t @Rl Yoing ridERSwE, ydktehlve a
0. pargianl sahylénot her M. x arerdesifabh g soctat fil s
can run fastfr and under higher tension in printing

KeTPiOT RS B R T HBLT T of i gV @ HERe fFateEw thy o)awerg the
saﬁﬁ&@léﬁdSﬁiﬁS@re[Xﬁ%éa@|Wubé'&fmkﬂgwﬁhﬁ%ﬂ%?§$%%%z%%%tating

i nvention have a tensile stress at yie
oM (AgIPR) B2 T ef OPrieferamiys sUbr e {SHaR)uny (23°C) .

IsoDdies A0 En 5 BHETAbEY2 9000, ps) (B2 NRA)Lr daLle And, ;i oy
referably 10,000 psi (69 a) or nore.

Sp%%‘ lrwl%erg?orrfﬂgg%r%%%n?mmﬂé?ﬁ i e afewohevieorss per
minute at 5°C for one hour. Decant off excess liquid and
place the tubes in a vacuum oven at 150°C for 45 minutes at
a vacuum of 2-5 millimeters of mercury. Remove the tubes
from the oven and allow to cool to approximately 23°C.

Weigh the tubes to determine, subtract the known weight of
the tube to determine gel weight. The gel weight divided by
0.25 grams and multiplied by 100 provides the wt$ gel
content relative to total HIPS-X weight.

-23-



5

10

15

20

t hi ckness of one m |
nmore and generally 4 mls (100 nm)

mls (38 nm) or

(25 mm) or nore,

preferably 1.5

weeoress7e preferably 3 mils (7 6 nm) or | ess.PE&L/US2006/029492

t hi ckness of

| ess than one m |

(25 mMm),

filnms tend to

be undesirably difficult to cut during processing and
handl i ng. Thi cknesses greater than 4 mls (100 mm)

are technically achievabl e,
Films of the present

undesi r abl e.

but generally econom cally
i nvention desirably

have an orientation rel edsblstless (ORS) of 400 ps

[ D20

(2758 kPay—or—tess:
filmexperiences du

ERSubSea pEasure o
rcmlfmﬂ rkgge. upon

EEHFEgQﬁe&’Bfe

h.ﬁger Rubber

Propewer | Ng ORS val ues
filnms typically have

BihaaBR(EBSE3TT M IS
b (tadeeagt obrRyend

BRddcabl e R&Prk of
OFuedtboe)a

StyEgift SPREtaFbund wh

¢h the filmis app

Ped. Labels

vinwl tdonhérgh (RS val ue

59can appl'y SUffici

enf Stress to a

CisUt3E sxEayy hot dimg—t

5] Habet C

-arotfht—a—¢
"{nnrnru:\ or_bhreak the
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i nvention is a
%%%FIb%ge of
éﬁﬂé of less

having a tenperature within a range of from 170 0C to
tharocﬂ OC Hm taeh Footo lthe fpdiharera nteldl etso he viegper atiree of

nara

e of frmnls
0. %ﬂﬁ‘t &W&cosfﬁkﬁ

buttdtiaugh o,

COH

Irféﬂ rarrti €5 lata A
Mai nt ai n the gaseoQus atnpsphere at

en0 TE Fel St iecheatl htﬁrst%rrtq%wrtaetrmms@u

OC to 170 OC to increase

hEIREPARE ] 0-38 wtd
W/&tﬂmﬁr&we
t enper at ure at

(ﬁB wiL%

baddie Qacir moly RRI: GEMPOoSitik GRPaNeft (cs&nciefdtrlsattl'zw%f

conponent_and i f present GPPS and/

poi YAt el |t ey HIRS é&t@rﬂéﬁ—

By i&h e

or- second

HIPS-~

X QRlodm®s el Aeeafdiang 410t hey bubble piocess P @B/ n,

862, 966. Anot her
quyg ‘temperature o

(MPa) ,
2480 MPa.

EXAMPLES 1-6

Prepare each of EXAMPLE

OSSIb|e ‘olown film

101°C, Tensile Yield of 20 megaPascals

(BX) 1-6 in

process

("Process

elongation at rupture of 25% and tensile modulus of

a like manner to

COMP EX A except use the following polymer compositions, wt%

is of total film weight:

EX 1: 80 wt% STYRON 665/20wt$% HIPS-X
EX 2: 65 wt% STYRON 665/35 wt$% HIPS-X.
EXs 3-5: 35 wt% STYRON 665/65 wt% HIPS-X.
EX 6: 100 wt% HIPS-X.
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suitable for preparing filnms of the present invention
uses two extruders (Extruder 1 and Extruder 2 ) in
waeoesa37eExt ruder 1 is a 2-1/2 inch (6.35 cm PBOCBIE1006/029492
24:1 single screw extruder with five barrel zones,
each set at a tenperature between 155C and 200 0C ,
typically increasing in tenperature down the extruder
ExtTiRlex i ysicn Femperafahrq £@9 aanh diidmetiey ,irgTable 2.
Fo:S1gHeH € SLT ey v § hh%%afﬂlﬁ !.{rpp)&la{&os“tffevﬁ and fE'“oVre EX 5 use
barrel” zones, eac avin erature set poin
an t%ﬁfﬁl@aﬂ%ﬂ a’we@emetw e fd-om 115C and 175C Feed
nmer pellets into Extruder 1 to plasticize the
RE %ﬁﬂg$er and punp the polynmer to Extruder 2 at a

atu e of 200- 260_0C . The polynmer proceeds from
r? gt e s riindt & anstd i Go% CWMRe Bndy ypnd

EX{Par6 of GEGH rw&rfczlloﬁqaj 1 RRlOHBRs ivd BHdAdele A 4D

a nmelt tenperature (extrusion tenperature) of selected

Tilps WeerPUBtRUD ¢ e RiE sant sl e et dine

acEdh 1y ot i A8 e et el aldi 1 T el easedid @8 {idRS)according
o roFertles of the resulting filmto a desirabl'e val ue.

Ve 4y coBasir e el Srasa ranferStrain,
TolgtdKe értt? PO O SR 7 Y Ul Qi D-882.

inch (8.3 cm annular. die and then through a 4.5 inch
Mea(SMrez? Y i eEt el zreashg iRt Dl GRDr aééé?ﬁ%ﬁﬂ#ft%efo ASTM
mePBYMRI2d 38 0 ahubhle Witde adi ayBtiely tahﬁ:tortd’lmgaéd )ASTM
ran?es from9 inches (22.9 cm) to 24 inches
Hibbl e bl ow ng process of GBP 862, 966 FllnB
of the present invention have utility in any
application that benefits from heat triggered
shrinkage in the MD. The filnms have a particul ar’
utility as ROSO | abels. To convert a filmof the
present invention into a ROSO | abel of the present
invention cut the filmto a desirably wi dth and corona
treat a side of the film(in any order) and then print
on the corona treated side of the film Printing can
reside on the "reverse" side of the filmto create a
reverse printed | abel. The reverse side of the film
resi des against a container and printing on the
reverse side is viewed through the filmwhen the film
is around a container in a ROSO | abel application.
These steps are typically done on a continuous web
process by any nmethod useful in the art. Filns and
| abel s of the present invention can al so
advant ageousl y possess perforations through the film
or label. Perforations are nost desirably located in
the portion of a filmproximate to the narrowest
portion or
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portions of a container around which the filmis

applied in a ROSO application.

The perforations all ow

w@am7iate woul d ot herwi se tend to becone trappedr/uS2006/029492

bet ween t he | abel
al l owi ng the | abel

container. Filns, and | ab

el s,

and contai ner to escape,
to nore tightly conformto the
of the present

t her eby

can contain perforations uniformy distributed across
a filmsurface or contain perforations specifically
| ocated proximate to thefatkas? of the film (or Iabel)

i nvention

that will coincide with the narrowest portions_ota——-—
centeaFver af GRfhd* htch t et | m|(Br | ahpef Il o4
reside. Perf{orationf fi I%@ anda GQ?’;&;eI gt ,;hee Bresentees
i nvention c ép}?g))e perforat At any ting m awe\ @{f BUR) N
order to fa,l [itate printling of |ROSO | ébel s, desirably
nprfnratp filns and | abells afterl oripti
SR PTTEYT Ilu. I 166 162
Teglpgrg‘iﬁﬁé anpl Zo serves fas an ijl lustrgtion of| the
—presgat Rdtlm ntiom and édoels not7isler ve.a’d est@bl|i shzthe 397
full scope of _the resentli n\lnnf —_on CONPARATIIN\ /=
T \=Z T—OTT . \S\rwrl'\i\.l?gl Vi- 1_49 1.14
EXANBICER &P epar & DOVPARATI VE EXAMPLE A ( COVP |EX A )
W LONPOSIA ion conpr | si Age3100 M2%|GPPS 84 2.34
( STYRON( rgn) 665, (s9TYRONgks| a tisadenmarnkr)of The) Dow (47) (59)
Chem-calConpany)~—basegron—fimwerght—Preg dre B 8
film accor?h ng to 1Process- B.-" PRS- X_COMPONENT—f-6+
20 . 30 14
EXAMPLES Y6 Examples 1:6| below utilize HPLX as a
fErgte HERSS ofpoient 10BFdHutE S PSS or exanbl e -in
t Ak FolY 4l ng comt i nuows) pr ocdss| usithy t hr é&7) a‘gl tAf%d (6%
rex@@&mﬁamr king im series. Prepare a rubhber fleed
Sehuif'e Ghirdry [di 360PVi nfy Ehé ruBber c%ﬁf)ooneﬂt’éooo.f Tapli'd > °%°
1°F e %t Y ane et a rubber codponent4Patio 8 1 par? (40)
Diesersba10 |15 part|s Buna|6533 (that is. 0.3 w %D m@
55 and e S9BEAd 85330 haded2on 3tofal | PUbBEY | fael® | >¢°7¢°
M@qh all,ilscﬁ\?% gh)eo) I|ncesqoon ate708l 5 W99 n&xar pi (29050 (2590)
tcntllglgérém KI13ETmat T35 Viss COSE 14y ) | aBd 600 WB%, ety k12,780 351,630
ubRnzene, Wdih t e, d;ybhesdf eengﬁ)@L utiosaot © foom a fmed | (2400
St wmﬁSF\AE?; WJ 48T+ tz@i‘fo; %%WHWUI oty 253
0 i oXijdant ganox D PIOYi f€ 600y | (1700
l evel's O@PabouF’S‘ﬁOO ﬁ%\orot)v d%?oofn I I(f%r()]} ngnf'\; L hoigee _ _
formadspreoduick . THe |bal adée of tChe feed’is styfene t0
100+t 95 k§§§ppI yiitthe f eeth gt r edad tjo t &) fi r st?7t eact'se’ (53)
—750grjans per| hour 2([g/ h) 15 | Target [ a 3 20
rsuhb]ser 9b"lceumzd content in the feedlstreamland the feed ~
o TmEe ~ - —5 —2 =1 4
rates ggocéjg’é/rene Znd rubber to d|reactdrd to produce a
Fubbet—podt i edpolystyrene prodyct (HERFS- X) 13 10 29
epnhaild iguel
% Fre;m‘?\ir -1 -5 -3 -5 -2 10 4
Shrln}; ]:l“(r)ZeCATig 3 18 1 67 71 53 60
Shrlnk%lgieeCAnfg -6 -10 8 -1 12 22 7
Shrlnk%lgiéecpfii ST 57 15 75 67 62 81
Shrlnk%l%geg'Afi 10 6 19 8 15 28 15
Shrlnk%légeglAzi T 84 73 67 76 66 67
Shrink%lig;g;‘fg - = 5 5 20 33 12
Shrink 120°C, TD J

EXs 1-6 illustrate films of the present invention

spanning a range of GPPS/First HIPS component ratios.
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10

wt % but adi ene. Each of the three reactors has three
zones W th independent tenperature control. Use the
wo odoowi3ng tenperature profile: 125, 130, 135, PABBS2006/029492
149, 153, 157, 165, 170 OC . Agitate at 80 revol utions
per mnute (RPM inthe first reactor, 50 RPMin the
second reactor and 25 RPMin the third reactor. Add
EXs 1965 pbtbust rabai il imanef etheagers s¢n:- Dotesyt 1 vk roziptem

. f '
simflaf Moo 0ot h HEEE XeFHny | cdnfod [4K LA Hardfou

to s%@m@le()&&dllethlyé: b@m@hef:dlmwm ameireas ordsstifikea he

) r I t I i ZI
temﬂ;éjlfbr uder @@%ﬁg@%gﬁ% o Fé)k Eo%%%%{fa?f%%ﬁj %In@%y
incropeind the bhowehp amit:twrma[E&oiner@Iathee bz rigf . 3)The

screw tenperature is 220C. Use the follow ng test

metkhods-§ orlaet hbh@sﬂdmtﬁé@o%ergleﬁmr%?mt% ot the

e I O P
s ol el S e BRT TSt T ot GBS RaTTbra i r
polyper mmﬁibhomwmbympwwsammpmk | Tl ered yes
t [ S 3

e SRl th St r e e e SRR AT R Lo Sane
105I\@du¥©%atl‘$®5t27t126 ERPer il e eheCYEP BHrientration of

H PS- X b eth ket one extraction. For

an%?z?hé I‘-IPPSEY% i@%t%t%\ blbws gpemi ahnpre 9 wts or
mor &l P_&g% | % Ps ac&%@ﬂfén@t Rrbe ket Qﬂ%‘ﬁfﬂé‘&@@i v M b4 RS

:1 vol une rati o) acin e sanpl e and m xture
thamnt@ealﬁﬁb@tefGRﬂ%mﬁlzkl@ﬁtc H B§itating on a wi st
shaker for two hours at roomtenperature (23C)
I sol ate an insoluble fraction by placing the tube in a
hi gh speed centrifuge and spinning at 19500
revol utions per mnute at 50C for one hour. Decant off
excess liquid and place the tubes in a vacuum oven at
150 0C for 45 minutes at a vacuumof 2-5 mllineters
of mercury. Renove the tubes fromthe oven and all ow
to cool to approximately 23 0C . Wi gh the tubes to
determ ne, subtract the known weight of the tube to
determ ne gel weight. The gel weight divided by 0.25
grans and nultiplied by 100 provi des the wt % ge
content relative to total H PS-X weight. Table 1 H PS-X
has a vol une average rubber p article siz_e of - -
0.35 mMmwith 65 vol % of the particle having a size of
| ess than 0.4 nm and 35 vol % of the particles having a
size of
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0.4-2.5 mm. H PS-X has a rubber concentration of 0.38
wt % but adi ene honopol yner and 5.6 w %

waeywrensiout adi ene copol ynmer, for a conbi ned redbes2006/029492

concentrations of 5.98 wt % based on HI PS- X wei ght.
H PS- X has a gel concentration of approximately 8 wt %
relative to total H PS-X weight. H PSX contains 2 wt %

WHAN et ILAJMED s a MFR of 7.0 g/ 10 min, Vicat

tenperature of 101 OC, Tensile Yield of 20
rreg'laPase“alksw(X\II@d)ly Ceiltﬁlﬂg:ad dni lat couptriise nof a2 palamer
GRS Ot S 0f 240 WEg SXANRLES L8 repare each

e manner to

except usg t r

of total (Saql I %v\g/elloggél;csVMlg1 H‘?Aﬁé’éﬁ‘c \R%%%%?ﬁ{é{i é(gill%\kﬁ %

H PS- X EX 2 CC@B?QM%STMR@WBGS/ 35 wt % HI PS- X. EXs

3-5: 35 vvt%STXRO\l 665/65 W% H PS-X. EX 6 : 100 wt %

H PS- X. The extirlusi on2t ehperatopel yBer eaEhstyrene sand a
Table 2 . For EXs 1-4y;,806, 643 @a@éewenéatw Plin the
2.6. For EX 5 use an extru5| on tenperature of %
RESULTS Table 2 illuStpPatesefiisn W@ﬁe@‘ﬁl’e@ aopommrene,
EX A and EXs -6. Use the following test nmethods to
characterize fil)ns t APbLUGABLLY t He"PresesRt dPREFRREr@r more
Measure Haze accor di agate (STHh=pbodt 10031 Mpaskr &
Clarity according to ASTM net 1746. Measure

Tensile Stress and sfvgbﬁrym@@h%@@‘ge%n@l%@aliq@mopolymer
Modul us accor di ng t 0, ASTM aﬁtla@gap&%eye@éy@ee in the
orientation rel ease stress §CRS according to

nmet hod D-2838. Measuf&rfkeBlRf rCcOppPRRNBCCOr di ng to

ASTM et hod D-1204. Tabl e 2 EX 1-6 illustrate filns of
the present iventioh SPEAAI Jge%er%ﬁ‘@%o%?nw*ﬁ?&from
HI PS conponent rati osh&EXsuBbori tbmséhahe bil e Ofcibgt
present invention having simlar GPPS/First H PS
Conponent rati os andp?F‘g%%Fr%%em‘PlJé@v odredvee CRIMR

the final films by |ﬁéf@@ﬁtn@roleéeC@a&@&péﬁGE@EQI weight
during extrusion (EX 4 relative to EX 3 ) and

i ncreasing the bl ow 8p Fagi ghr%JE%%%e‘F%IPPQ%e@B EX 3)

. EXs 1-6 al spo |IIus§1rate how addi ng even 20 wt % of

the First H PS%onpongif EhaZed’ ofiti IRt werRRelthntian by
is also polymer conp@sthiDnevkyUhketdnéhesengxarpl es)

i ncreases dramati cal | the Free Air Shrink in the MD

even at 100 OC and 1BBEHECLiPRfative to the GPPS film

of EX A(v) an average rubber particle size of

less than 1.0 micrometers and 0.01

micrometers or more;

{(vi) about 40 to about 90 volume percent of
the rubber particles with diameters of
less than about 0.4 microns and from
about 10 to dbout 60 volume percent of
the rubber particles with diameters
between about 0.4 and about 2.5

microns;

(vii) a majority of rubber particles with a

core/shell morphology;
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EXs 2-6 further illustrate filnms containing 35 w % or

nmore first HI PS conponent have a significantly | ower
WORB70haEm t he 100 Wt % GPPS fil mof COW EX A . REEUS1086/029492

CLAIMED IS: 1 . Abiaxially oriented filmconprising a

pol ymer conposition, said polymer conposition

consisting of: (a) a first high inpact polystyrene

(H PS) conpbeht) havERgcepEya 16P2§Q3E055P9H§ sofor 100

styrene and a rubbgry-eaRi ugatedgaiengeswherelBsthand 30
copolynmer is grafted to a polystyrene; (ii)

optional ly, two wei§hit oOfelesat ref-afdive a&RdtBe polymer

wei ght - percent or  L8%80Qf +aohURREEYCaRUgRLEd pdbERBes
honopol ymer based on total rubber "weight in the first

H PS conponent. (i N &rtBeie anénéli¥enpdnéreschrterpt

fromthe rubber cogpopentnel gne Wekaht Reheehkight
nore and seven meigﬁ? pepcenf orulessgbased on %gtm

wei ght of the firstrelipRSveorpoientl Cowpopasdophasight’
wt % gel concentratiQn by nmethyl ethyl ketone/methano
extraction; (v) an average rubber particle size of

W%tpﬁ%%%&w%ﬂo%%&%wwMWWmua
nore; (vi) about 40 to about_90 volune percent of the
rubber part¥elestvRTarAvanee keeubir | 85I hapt dpote Bran

m crons andyf§ oy aPGEind Ood# RDOUTAKE YOO OB PEF &R per
of the rubber particles with dianeters between about O

.4 and abouRode srpiesrsnand(Yhal BSnRFeFERy dF Fubber

particles wih-ancprelshell MOrphet9gyr (Mbté)add 70 wts
concentration that accounts for 100 percent by weight

(W% or |ess hpds30ehpbdve horeheepatyRerteohpesition
pol ymer conpg§gh£onaﬂﬁight and that provides one or.
nore and five or. [ess percent by weight of rubbery

di ene &) ght second HIPS component different than (a)
and that is present at a concentration of
zero wt% or more and 20 wt% or less relative

to the polymer composition weight;

wherein, the total combination of (a), (b) and (c) accounts
for 100 wt% of the polymer composition; the polymer
composition accounts for at least 95 wt% of the biaxially
oriented film weight with the balance to 100 wt% selected
from additives; and wherein the film has a MDO ratio of more
than 1.2 and a TDO ratio of 2.0 or less and wherein the MDO

ratio is greater than the TDO ratio.

2. The film of Claim 1, wherein the first high impact
polystyrene component has a volume average rubber particle
size of 0.5 micrometers or less and 0.01 micrometers or

more.

3. The film of Claim 1, wherein the film has a
machine direction (MD) and transverse direction (TD) one-

percent secant modulus per American Society for Testing and
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relative to total conposition weight; and (b) a
general purpose pol ystyrene having a wei ght-average
worlogowsas wei ght of nore than 200, 000 grai ns PET/URINE029492

and 350, 000 grans .per nole or less and that is present

at a concentration of zero wt%or nore and 70 w % or

|l ess relative to the I r conposition weight; and
Matepdnly Sebhhl APRSCoRBiniHD BEPTBPoRE ™t AGHoES) LARD
(1, 7bhadMelgs Ppeeserl) at- aogencentration of zero w%or nore

and 20 wt%or less relative to the polynmer conposition

wai.ght Thehe€rianoft ke atiat al, easbenat the afio(ar of(becond

and (c) accounts for 100 wt % of th ol.ymer _, .
E12S OmbEhe R HE= 5ol GanteBREOETE BAERE BlnF L Lo e4ent -

| gast %, of t:h i;axi,al | ri.en Ll m wei ght

wieh REhaance t S 1308 e od bePeifotter shola: physgneral
purpasd whéreityrehe flisl melraswailybp® patrcentf baserd thamfilm?2
wei gnd a TDO ratio of 2.0 or less and wherein the MO

d gfio is greater than the TDO ratio. 2 . The film of

Cleal M 3y, WHGLEIR 1hE  E St wﬂ'eg@i'gnﬂﬁ‘ét aRBLYs! }S%.egéne al

conponént” has a Vol Une avérage rubber "particle SiZe of
purpfst pdiyehetrens o lzess ardgdiOpemcentnbeees on Mola.
weig%t' The filmof Caiml1l , wherein the filmhas a

nachi ne direction (MD) and transverse direction (TD)

oReper t us p [ ' for

Taati e andNafor el & et Réd B52-aF 785, 006 p6tinds. per
conjggaaed daeme( 1n7theMsgapPaseaksporapie. 241, 3Thd kbidigne .

of daim1l , wherein the anmount of second HI PS

c8nponédie ifs1Ferd Widdht lpeeeieihased SHPPRIEM wei ght .
coniRgatEle dildh@ af Ehal Mobor WRer 8l (khe 1aMmurkBkne.

géneral purpose polystyrene is-zero weight percent

based agnef idimmeirghtaié 1, Theeckiehm eheCraiail rubber

wherei n the anount of general purpose polystyrene is
CORC?€F6a%éP§hﬂSpé@éénﬁhﬁésé@ 8ﬁlﬁ'FﬁPﬁéF§ﬁF1 Pasefhef tohat
filnOfye@lg@ditm 1 , wherein the rubbery conjugated diene in

the copolynmer of (a) is a 1l ,3-alkadiene . 8 . The

f itlom ofrh@ &imml of Weriai n,t h@erebbe e @ajlugalcad ndicere e s

n th I r qof [ [ o .
an a%se%c% %%p%fgaih %n &%L t%a%%%%%g%nglrectlon after 5

minutes in a heated air oven at 110 degrees Celsius.

11. The film of Claim 1, wherein 90 percent or more of
the rubber particles have a particles have a particle size
of less than 0.4 micrometers and the balance of the rubber
particles to 100 percent have a particle size of 2.5

micrometers or less.

12. The film of Claim 1, wherein the film comprises

mineral oil.

13. The film of Claim 1, further comprising

"perforations.

14. A shrink label comprising a bilaxially oriented
polymer film of Claim 1 wherein the film has printing on one

or both sides.
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9 . The filmof Caiml , wherein the total rubber
concentration is |less than 10 wei ght-percent, based on
wo eaoalo1d3ré m wei ght . 10. The filmof Caim1l , P@ihesm6029492

the fil mdenonstrates an absence of growth in the
transverse direction after 5 mnutes in a heated air

110, degt ees I si_u ilmof Cla 1.,
re|hhﬁoSB&FggnﬁangnBFeé&F1Whé1ruB 8Feb3rfbﬁlgg£el 15
revelhagepaipaeti.cl es have a particle size of less than 0.4
m croneters and the bal ance of the rubber particles to
106.pefbenshiravé dapait b€l €laimeladf Zubtheer oompersial
o fI .« 12, The filmof Caiml , wherein the film
per 88%%%98& mineral oil. 13. The filmof Caim1 ,
further conprising perforations . 14 . A shrink | abe
conprising a biaxially oriented polyner filmof Caim
1 wherein the filmhas printing on one or both
sides. 15. The shrink | abel of C aim 14, wherein the
| abel is reverse printed. 16. The shrink |abel of
Claim 14, further conprising perforations .
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