Met hod for Cast Ml ding Contact Lenses The present invention
relates to inprovenents in cast nolding of contact |enses. In
particular, the present invention is related to an inproved nethod of
cast 5nol ding contact | enses conprises injection nolding at | east one
of sections froma controlled rheol ogy’1|'ool ypropyl ene. BACKGROUND OF
THE |1 NVENTI ON Cont act | enses, which are to be manufactured
economcally in large unit 10nunbers, are preferably manufactured by
the so-called nold or fuMethool for Gastdekling €natagblLeissdsor naki ng
contact |lenses are well known to a person skilled in the art and, for
exanpl e, are enployed in cast nolding or spin casting. For exanple, a

mold (for full msﬁres"@mmwemongsla@s% trupr@wm%%aaimbl@ﬁh@toft:maavl d
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optical) surfg)f The first and second nold hal ves are configured to
recei ve eablpbieg|ogh PpROPYEN NS f or i ng cavity is formed between
the first nolding surface and the second nol di ng surface. The nol di ng

surface of a nold half is rmn e of the nold and
in direct contact with a féﬁ&égﬁgmﬂ &@%ﬁﬂ@ tion. 20Most
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20 Most common mold material used for casting molding contact lenses is either
a polypropylene or polystyrene. However, various problems have been associated
with injection molding of such materials. For example, many grades of polypropylene
exhibit poor processibility; while others, although having excellent processibility,
result in an unsatisfactory mold due to surface distortions and the like. Several
25  patents or patent application publications described methods to identify or improve
polypropylene properties to improve mold quality. US 5843346 discloses that
improvements in the static cast molding of contact lenses. The improvement
comprises injection molding at least one of the mold sections from a thermoplastic
polyolefin resin having a melt flow rate of at least about 21 g/10 minutes. US
30 2006/0051454 A1 also discloses the improvements in the static cast molding of
contact lenses. The improvement comprises injection molding at least one of the

mold sections from a Ziegler-Natta catalyst based polyolefin having a melt flow rate



of less than 21 g/ 10 min. US 6582631 di scl oses at | east one of the
mal e and female nold sections is injection nolded froma B
net al | ocene-cat al yzed thernopl astic pol yolefin resin. However, there
still exists a need in the art for an inproved net hod of cast
5ol di ng contact |enses with molds forfed from pol ypropyl ene with

i mproved rheol o ropertjes_an t the neantime provide consjstently
superi or qﬁ&??%%éggﬂQ?FHanHﬁéﬁgzégnQ@%@S%iﬁmﬂﬁﬁ@@FN$HE”@NVEN¥P@NE
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contact lenses, _wherein a lens formng material is cured in the
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e, pof
pol ypr opy| BRI §o8GH [Rnserviy P05 T RBLP QY OBt BPERE 1 5has an
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the control| ﬁggrhegl ogy pol ypropylene has a nelt flowrate of from12

g/ 10 ni nut 8998 1858/ 10 ni nut es. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON 20Ref erence now will be nade in detail to the enbodi nents

of the invention. It wll [ ent killed in the art
that various nodificati onsggm&@ﬁ ﬁgﬂ%g‘}\ﬂﬁﬁg made in the present
i nventilon w t houThalpeaeritimenfioroprotites sicomeonyd rghod bf @fst bleling contact

i nventi on.

For_ i.pnstan f.eatures i.llustrate r describe ) rt of
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further enbadearnbldirkhsisfaces ofismakianddedeld ndidsedtibes, whessamthel nvent i on
cover such, i fi i riati. come.within.the scope of
he appendProya i bRRseR 1o Bh rRIARER 85 AT B Mol ReBidr rabRr o
and aspect sordfoliecheneplogg enlypiopylems, ivdweraim thediostblesieteologygrolarepyldmei ous
fromthe f | I i_pt i . d by
one.of 1or d ety et Mok Bl RESBE ablebSlinol 10 3abiffes IAEIGA AR 3
descri pt i opondfolledkedweplogy polgpiopylememassa oweltflowaatd of fo@0i2ay/ 10 miretabad 88s
limting t@q %mgﬁr aspects of the present invention. Unless defined
ot herw se, aPI technical and scientific terns used herein have the
same neani ng as commonly understood by one of ordinary skill in the

art to which this inv ‘LMEEB%WPT@E@@M%N\? |BRrencl at ure used

herein and the - 3 - laboratory proc res are well known and
commonly enployed in the art. Conventional nethods are used for these
procedd?es, suc IReferengeoRaw wld}@ira@:tp in getal do the embodiments of the invention. It

will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the scope or spirit of the
invention. For instance, features illustrated or described as part of one embodiment,
can be used on another embodiment to yield a still further embodiment. Thus, itis
25 intended that the present invention cover such modifications and variations as come
within the scope of the appended claims and their equivalents. Other objects,
features and aspects of the present invention are disclosed in or are obvious from the
following detailed description. It is to be understood by one of ordinary skill in the art
that the present discussion is a description of exemplary embodiments only, and is
30 notintended as limiting the broader aspects of the present invention.
Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. Generally, the nomenclature used herein and the



art and various general references. Wiere a termis provided in the
singular, the inventors also contenplate the plural of that term The
nonmencl ature used herein and 5 the | aboratory procedures descri bed
bel ow are those well known and commnl enployed in the art. As

enpl oyed t hroughout the disclosure, -follow ng terns, unless

ot herw se indicated, shall be understood to have the foll ow ng
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" - base rogel " .r rs,to a ne
copol ynor 1 JAAPoRTaH weigiFiol it BB D HROSiraRh IR 2 hyyooel materia
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silicone-c r n eria
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i's of a polymerizable composition comprising hydroxyethylmethacrylate (HEMA).

A "silicone hydrogel" refers to a hydrogel obtained by copolymerization of a

25  polymerizable composition comprising at least one silicone-containing monomer, at
least one silicone-containing macromer, or at least one silicone-containing pre-
polymer.

A "lens-forming material” refers to a material which can be polymerized
and/or crosslinked actinically or thermally to form a contact lens.

30 A "mold” refers to arigid object that may be used to form lenses from
uncured formulations. The preferred molds are two part molds as described above,
where either the front curve or the back curve of the mold is made of the controlled
rheology polypropylene. Examples of polypropylene include but are not limited to



nucl eated and clarified, such as but not limted to Achieve 1615 from
Exxon and ATCOFI NA ECD 00-11. The preferred nethod of making the nolds
of the invention is by injection nolding using known techni ques, but
the nol ds could be nade by ot her 5techni ques | athing, dianond

turning, or laser cutting. The4ter ns "propyl ene polynmers" and
"pol ypropylLene" are used interchangeably and generally refer t
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mai nt ai ned>XW'TRI At he bl endi ng zone by feeding the inert gas to said
zone. The per oxiTde tesn tcohfrdiediryedib@nebdgropytcnet heferp @ ¥ polopybgase r esi n
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the present invention. i've 0 pero can be
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propylene - 5 - _
uniformly blended with the polypropylene resin by means of an agitator, paddle,

blade or the like within the blending zone. Although it is not considered strictly
necessary to maintain the blending zone under an inert blanket, use of an inert gas is
25  considered preferable for safety reasons. If desired, the blending of the
polypropylene and peroxide can be effected upon admixture of the components
during the extrusion operation.
Any inorganic or organic peroxide can be employed in the process of the
present invention. illustrative of the peroxides which can be suitably employed are
30 hydrogen peroxide, dicumyl peroxide, t-butyl peroxy isopropyl carbonate, di-tertbutyl
peroxide, p-chlorobenzoyi peroxide, dibenzoyl diperoxide, t-butyl cumyl peroxide, t-
butyl hydroxyethyl peroxide, di-t-amyl peroxide, 2,5-dimethylhexene-2,5-
diperisononanoate and the like. The peroxide can be blended with the propylene



resin in amounts varying fromabout 0.005 to 0.1 percent by weight of
propyl ene resin. The resul ting peroxide/ pol ypropyl ene bl end
can then be charged to the hopper of a high shear zone such as

provi ded by an extruder. A condition of high 5 shear is maintained
within the extruder by heating the residm blend to a nolten state with
heating nmeans associated with the extruder and working the nelt in

t he annul afeSFbRETHINTRERYIRGEoBALPUHLPOSIoePeraentby evaigii 6f PigaYIEn®f t he
barrel of tdwgy.extruder, as the nelt passes through the extruder to
the form ng nmeans or die which term nates the extruder. Thernma
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flow rate distriautiensigher oiblt tibve ratb] lbiveiyvisdosity) GesaRldstn ciabaer tbn te 1 ow
under press ernms "pristine polypropylene" refers to

HiBe oolpropyied !
the starti Hé 88lp39|5Po°[5’\y'I98ﬁ'e prior to going through the controlled
r heol ogy procesd#s used herein, thdteemt"meifiow astet (MFRYES athamBlite df tavedsatos”

f iff i t fl t Sbet he control]ed .
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As used hegrins, flomtirg indOmithotas tfeotghde tapillahyrelcepecifc diametsisadlegth by a

ter, . . i | cul at ed
P rom st or 2B AR Bbpfil o kel end nehls 4@ e R RER PRy na c
r heol ogy t peseribetliderypenatudes. The inwtioddio gvas i ASH D 12881 Hid melbflove rde gy
I t : i i f. QL. i . €. t
o ot AP BRI PRef o e P
cont ri Bat i owiecu@hweighhAtthe samedirogyhe mstt flow raje ieemmieasuk8 BithR abilityOof
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The terms "pristine polypropylene" refers to the starting polypropylene prior

to going through the controlled rheology process.
The terms "an increased melt flow rate" refers to difference in melt flow rate
25  between the controlled rheology polypropylene and the corresponding pristine
polypropylene.
As used herein, the term “tangent delta " means a dimensionless parameter,
tangent delta (tan DELTA or loss tangent) is calculated from storage modulus (G)
and loss modulus (G") measured from dynamic rheology tests. Tangent delta is a
30 measure of the ratio of energy loss to energy stored in a cyclic deformation (G'/G)
(i.e. tangent delta= (G'Y (G)) which includes both the elastic and viscous
contributions. The dynamic rheology test is given in ASTM D 4440. Frequency
sweep was performed at 200°C with a cone-and-plate rheometer. It is preferred that



- 6 - tangent delta be neasured at as | ow a frequency as possible to
enhance resol ution between materials. In the present invention,
tangent delta at 1.0 rad/ second was used for conparison to warpage
val ues. As used herein, the term"nold warpage or cylinder"” means the
di stortion of 5 the nold. The radius of-curvature of the FC (Front
Curve) lens nmold ng the BC (Base Curve) | ens nold together define
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for an inj #8894 IShCompASAN fAWRPABE ¥!UShd t he radius of curvature
perpendi cul ar t adBRdgtdn, tHdtefRemoRIVAPAIOH dyfrfert Mains tAdl ditfortin of
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The invention is further partly based on the discovery that, within limits

25  setting at the immediate above paragraph, the controlled rheology polypropylene
having a higher tangent delta could result in a smaller mold warpage, comparing at
the same melt flow rate of the controlled rheology polypropylenes.

Although the inventors do not wish to be bound by any particular theory, itis
believed that modification of the molecular structure of polypropylene after

30 polymerization by the chemical action of peroxide-generated radicals in controlled
rheology process narrows molecular weight distribution, increases melt flow rate,
lower viscosity, and decreases elastic character. As a result, the controlled rheology
polypropylene is easier to process, less shear sensitivity and results in less mold



war page than the corresponding pristine polypropylene. It is also
bel i eved that conparing at the same nelt flowrate, the controlled
r heol ogy pol ypropyl ene having a higher tangent delta is easier to
process, |ess shear sensitivity and results in | ess nold warpage.

5The present invention provides an inpfoved method of cast nol ding
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al cohol s, {smmbvmerlt om}apriﬁsk@gaioa_rg@dig% at leb&tamelof trrfasﬁﬁb@ﬂ@{s fﬁ:(fjm a

| SOpPropano al PoOX | C acCl am S (.e . | or m de) .,

45 Pl apan o dcie fRobay SolibioRrom: Nherrit ik coslipERyPERo St PREbEYIERS ny |
kelt one,10 keFﬁmmin(:&elai“g:ed g@ﬂﬁ?\mmﬁecmtr ﬁﬂﬁ@dt@b&é@wm mirflyed; WEénreb\Otné 5 edg- ,
to uene, e I ne oxye ne r 1 O ne a al O at e
hotr ooar b Res Hebioaf e SV RioRER e Bos e Rk d Spols S8 e

sol vent s ( eirgutes i80tgitCesminnteswat er with an al cohol, a water/ethanol or
a water/ nethanol, mxture). A preferred. group of lens-formn

mater i al o are prbRUTl b et Bihs BfereBF S G Penr B0 I RSP e e

It woul d boraihganatens drusnyt suitkbla sbiearst-knownitmg pembe skitdd iaangaits es

Cubst it aprgdkn i eS80 Ere iR o, Sl fMrariafiof g -

Ther ef or e, etabbdr methesd o idop rogapad), gadokyicragidimmided {end. cdimathyHidrivaimide),

contact | ep; I [ | r t rification,
such a5 codnpPEdBIPMRE RG] S R RIOB T HRIER Mo Bip k6 %s
Fur t her nor €,9.caeptariel aricyeigiiqrangmeay heiromgrivoeg (¢.gk lpdracethswsl VERL - free or
i n aqueous g . a

nycl at fon STk e Manc e o5y RBBGRILA Rt Eor LS Wi cibe .

pr esent0 i ngrthmixgues af piitekleisnkepsl(s.pr, o1stlieaef watsr withav alcaholsg art i ng
melt flow : mnutes to 20 g/ 10 m nutes,
nore pref eﬁgﬁﬁﬁ%fﬁ@ﬁ%%ﬁ%ﬁﬁnﬁﬁ? é“s"%%?'lo g/ 10 m nutes, further nore
preferably fromfgorefergd.greypid lefisrfateisg Materzlsgire orapolymesswhith ere water-
contr ol | edssingeLAGYSr Rekths. WV N Be Haniycbl fh%@é?e%mn%% Gete of
at | east about 6 g/10 mnutes, nore preferably at |east g[ 0

m nut es, afAMRIises REMaFily08e §F B0 pIIsPYlyaers wizieh aregreferediyin apubstantiaiy

t he contr o} : g 12
g/ 10 it B LR HUIRTLY HARKLRRS. MRfee B AR e
present i n%mtin&rf,adlég%armﬁ@caﬁn% ey segwire peaticallyg® meresubsgasent

cont r ol | edpiiiRMAIYuPCAVRIPNYAEH BxthRYiBn BF LiPiRimdr2b@EsHstiflghisa (1 oss

t angent
g ) Furthermore, crosslinking/polymerizing may take place solvent-free or in aqueous

solution, so that a subsequent solvent exchange or the hydration step is not
30  necessary.
In accordance with the present invention, a pristine polypropylene resin have
an starting melt flow rate preferably from 0.1 g/10 minutes to 20 g/10 minutes, more
preferably from 1 g/10 minutes to 10 g/10 minutes, further more preferably from 3



is nore efficient in reducing nold warpage. In one enbodi nent, the
control |l ed rheol ogy pol ypropyl ene has a tangent delta (at 1.0

rad/ second) that is preferably at 10l east 5, nore preferably at |east
10, and further nore preferably at |east 13. I n accordance
with the present invention, in one enb&di ment, nold made fromthe

controll ed rheol o | ypr.opyl ene_cont ai ns an appropri ate nucl eating
agent is mdr'd r@'f‘?"%\éit‘gﬁg g’ﬁﬂ nﬁé&a&ﬂﬁ& RpirelledaPeniey REYPERYISAESES @D t he

same cont r pcleed ARAlflo@)atedf ¥PILBRELBNES §M0 hisutad) $RIME Breddrably @bleast 10
nucl eat i nggﬁgen .. 15There are ma es of nucl eating a(hgents for

t ny t I
pol ypr opyl HE MHEENAGHITET grRse SiRTerab &t egst A1 GEIREY: ATE e
contr ol | edcoheme®ercoRQl YBlpRYYene hsos Mdidlbva ok ZS?lh@M@rﬂItésDtB-SO
Suitablg nUﬁ| eating agents are disclosed by, for exanple, H N Beck
0g

in Het er og8H8dWAURErc| eati ng Agents for Pol ypropyl ene Crystallizati on,
11 J. APPLI ED PGh¥ccdB8incetuid-thSprosaMbienads] dompbBiEstane 5aas felt flow

Nucl eation_Studi es .0 Pol ypropyl ene, . 21 J. POLY. SC .. POLY.
LETTERS 34"?@%%3%9 E&@@Q?‘%%@?E’ﬁ%58'#5%{%!:’81‘%5?‘{%'Oa’ﬁgﬁf"g?ﬁé‘{eﬁ%lg?s apositle
not |imteidhore affictardirakducispmbidivadrpatey. invadd staiSedinbatspabatrsrbt S,
sodi um benzoate, sodium 2, 2' -nmet hyl enebi s(4,6-di -tert-hutyl phenyl
hosphat o, MEPLARY REPS PNt Bes, FRoRen A (8. o FcLaspO TG HTRRrION o
phosphaote, ledstf mzoyré pebferably et leasiol0, and fupthbomptd stefeedblysstidust 08.,
sor bi tol  and KM RECRAE O AreSon R HaPer BHP oA B e TR HEA S
salts ;)f ?_fre:pnb@omntioﬁ?tatlmd?ggsblmprgggggmescor{?&iai en ap?mpriat@gumm!ngﬁgbm?
concentra r ar er ion i o]
pol ypr opyl les%ﬁor%gezf?: ﬁe_%t LPhrgmf)crJ rin%@swacﬁ)%%ﬁo S r"gu ewe.cﬂo té%_ﬁ%m%xgr?\%@”%%vi ng
gr ?![ nary sglleblotgagjolyh@palene tnahe 3Bsqrca of swi rtd_u]lce_atlmg/agan(’;pn. !{ n or ger ht o]
etter ,gnabl e e r S c L NENt s. an e
advant éges t her eof !"e %gﬁléar@ﬁ%’e! E E'?O g an ﬂg&ﬁw S q%g\ﬁ\}sr];gr %@%y@?@ ! Vsyﬁ'gﬁalagltgt ed.
- 9 - Exanpiessuithble for inclusidReia dheocontobigzhnhediopw bglppropyitenferrhlaticaswif tHis a
MFR of 2 d LN 08 . i M it i i .
el ow. 5 1 Puehidn SyBRTENGREING o ASH el By FEPBRIIEE N BRI
t her mal st Hbierdgesea@oNugeatiDeAgants eir Ralyirepene0lrygipifizaiion) HdJ. 7488 1ED
nucl eat or 1889vP8H). 673-685 (1967) and in Heterogeneous Nucleation Studies on
20  Polypropylene, 21 J. POLY. SCI.: POLY. LETTERS 347-351 (1983). Exemplary
nucleating agent include, but are not limited to, microtalc, sorbitor derivatives,
phosphate salts, sodium benzoate, sodium 2,2'-methylenebis(4,6-di-tert-butylphenyl)
phosphate, aluminum 2,2'-methylenebis(4,8-di-tert-butylphenyl) phosphate,
dibenzylidene sorbitol, di{p-tolylidene) sorbitol, di(p-ethylbenzylidene) sorbital,
25 bis(3,4-dimethylbenzylidene) sorbitol, and N',N'-dicyclohexyl-2,6-
naphthalenedicarboxamide, and salts of disproportionated rosin esters. Preferably,
the nucleating concentration ranges from 500 to 3000 part per million by weight of
polypropylene resin.
The previous disclosure will enable one having ordinary skill in the art to
30 practice the invention. In order to better enable the reader to understand specific
embodiments and the advantages thereof, reference to the following examples is

suggested.



10d ycer ol

Monost ear ate (GVS) 500 ppm Luper sol

101 peroxi de360 ppm

Additives are nmelt blended and peroxide chem cal nodification
initiated by extrusion at 230-245C. The resulting pol ypropyl ene
formul ation is characterized by 15 dynam c rheol ogy at 200C (ASTM D
4440) and by flexural nodulus (ASTM D790, |SO 178). Exanple 2
repared pol ypropylene flake wwth a MFR of 11 dg/mn is
XAMRIRIl ti ves in proportions shown bel ow. |rganox 3114
ant i oxi dant 1000 ppm | rgaf os 168 phosphate thermal stabilizer1000 pm
25DHT4A hydrotal ci t e400 ppm HPN- 68 nucl eat or 500@gpm €] Zp%erol _

f Aidrombinesl ar e

20React or -

conbi ned

Monost earate (

edipRlyrsepylensifiase mitkiadd

oppAe

mel t bl endegdh @aﬂtﬂ%ﬁﬁbi{%ﬁ%hg%@vﬁ% bapwi fication initiated by

extrusi on at 230-245C.

e resulting pol ypropyl ene formulation is

charact éri zed by dynam c rheol ogy at 200C (ASTM D 4440) and by

fl exural

10

15

20

25

30

modul Usyando3M O RABxidh§O 178) .

Irgafos 168 phosphate thermal stabilizer

DHT4A hydrotalcite
Millad 3988 nucleator

Glycerol Monostearate (GMS)

Lupersol 101 peroxide

-10- Tabbgpdm Exanple 1

1000 pm
400 ppm
1900 ppm
500 ppm
360 ppm

Additives are melt blended and peroxide chemical modification initiated by

extrusion at 230-245°C. The resulting polypropylene formuiation is characterized by
dynamic rheology at 200°C (ASTM D 4440) and by flexural modulus (ASTM D790,

ISO 178).

Example 2

Reactor-prepared polypropylene flake with a MFR of 11 dg/min is combined

with additives in proportions shown below.

Irganox 3114 antioxidant

Irgafos 168 phosphate thermal stabilizer

DHT4A hydrotalcite
HPN-68 nucleator

Glycerol Monostearate (GMS)

LLupersol 101 peroxide

1000 ppm
1000 pm
400 ppm
500 ppm
500 ppm
85 ppm

Additives are melt blended and peroxide chemical modification initiated by

extrusion at 230-245°C. The resulting polypropylene formulation is characterized by
dynamic rheology at 200°C (ASTM D 4440) and by flexural modulus (ASTM D790,

IS0 178).



Exanpl e 2
1500 1590
11 20 MFR

Pristine Pol ypr opyl ene

Fl exur al

Modul us (MPa) 1450

MFR (dg/ m n) bef ore peroxide chem cal nodification 2
(dg/mn)after
-10 -
Table 1
Example 1 Example 2 Pristine
Polypropylene
Flexural Modulus (MPa) 1450 1500 1590
MFR (dg/min) 2 11 20
before peroxide
chemical medification
MFR (dg/min) after 20 20
peroxide chemical
modification
Tan DELTA at 1 rad/sec 10.38 5.13 4.16
Tan DELTA at 10 rad/sec 282 2.04 1.82
Warpage of concave -0.019 -0.018 0.045
(female) lens mold (mm)




per oxi de chem cal nodification 20 20 Tan DELTA at 1 rad/sec 10. 38
5.13 4.16 Tan DELTA at 10 rad/sec 2.82 2.04 1.82 \Warpage of concave
(female) lens nmold (mm -0.019 -0.018 0.045 What is claimis: 1. An
i mproved net hod of cast nolding contact |enses, wherein a |ens
forming material is cured in the | ens-§haped cavity forned between
nol di ng surfaces of a nmale and female nold sections, wherein the

i mpr ovenenWhebigslai®ds i nj ection nol ding at | east one of nold sections
froma controlled rheol ogy polypropylene, mhereln t he controlled

rheol ogy pol XpRyle&d1Reiad oftast 'lo‘?u‘?gS@di#t séi%ll‘lﬁe%&le‘ﬁ ast

about 6 g/10 m nutes, erein t contro eol ogy po pro | ene
has a mel t "AtesiEl IsauEedgn the lons- §fzap@ldp@vwfﬁm%btheeomgldm amﬁnmSe@‘ a 2.

The | nprov%ler@ldﬂeﬁl‘aefmslh%bmolas wﬁ&egltﬂe Hlﬁomgrﬁ el;ln dsiigaliRay
pol ypropyl ene has an increased | ow rat east about 10
g/ 10 ni nut 8¥lding at least one of mold sections from a controlled rheology polypropylene,

wherein the controlled rheclogy polypropylene has an increased melt flow rate of at
least about 6 g/10 minutes, wherein the controlled rheology polypropylene has a melt
flow rate of from 12 g/10 minutes to 80 g/10 minutes.

2. The improved method of ctaim 1, wherein the controlled rheology polypropylene
has an increased melt flow rate of at least about 10 g/10 minutes.

3. The improved method of claim 1, wherein the controlled rheology polypropylene

has an increased melt flow rate of at least about 18 g/10 minutes.

4. The improved method of claim 1, wherein the controlled rheology polypropylene
having a melt flow rate from 20 g/10 minutes to 50 g/10 minutes.

5. The improved method of claim 2, wherein the controlled rheclogy polypropylene
having a tangent delta that is at least about 5 at 1 rad/second.

6. The improved method of claim 3, wherein the controlled rheology polypropylene
having a tangent delta that is at least about 10 at 1 rad/second.

7. The improved method of claim 1, wherein a nucleating agent is contacted with the
controlled rheology polypropylene.

8. The improved method of claim 1, wherein the nucleating agent is a sorbitol

derivative.

9. The improved method of claim 1, wherein the controlled rheology polypropylene is
a Ziegler-Natta catalyst based polypropylene or metallocene catalyzed

polypropylene.



3. The inproved nethod of claim1l, wherein the controlled rheol ogy
pol ypropyl ene has an increased nelt flow rate of at |east about 18
g/ 10 mnutes. 4. The inproved nethod of claim1l1, wherein the
control |l ed rheol ogy pol ypropyl ene having a nelt flowrate from 20

g/ 10 minutes to 50 g/10 mnutes. 5. T{e.inproved nmethod of claim 2,
wherein the controlled rheol ogy pol ypropyl ene having a tangent delta

that is atqhemstimpldtl nfetitdd df of=ae/1s aBemeth the Gontldied Pﬁabld@x%@yﬂﬁfpb[@ﬁe of
claim 3, mherelﬁgthe co ﬁrolled r heol ogy pol ypropyl ene having a

tangent delStBMEREPCENe Catal2E BPIYBIWRYEN:0 at -1 rad/ second. 7. The

i nproved nethod of claim1l1l, wherein a nucleating agent is contacted
with the controlled rheol ogy pol ypropylene. 8. The inproved nethod
of claim1l, wherein the nucleating agent is a sorbitol derivative.
9. The inproved nethod of claim1l, wherein the controlled rheol ogy
pol ypropylene is a Ziegler-Natta catal yst based pol ypropyl ene or
net al | ocene catal yzed pol ypropyl ene. -12- 10. The inproved nethod
of claim 1, wherein the controlled rheol ogy pol ypropylene is a

net al | ocene cat al yzed pol ypropyl ene.



