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I NVENTI ON Techni cal Field The present invention

provi des a process for sterilizing a pharnmaceutica

preparation such as a di spe113| on of small particles

or droplets of a pharmaceutically active conpound

using high pressure termnal sterilization techniques

anddsHeRBESSURE STERILIBATIGNCIOMT ERMINAILDYSTERILIZE

ThaBARMACEWEICAD @REBARA TIONSSANY MEDEPAL, PRODUCTS

conmpounds being formul ated for therapeutic or

di agnostic effects that are poorly sol uble or

i nsol ubl e in aqueous solutions. Such drugs provide

chal |l enges to delivering them by adm nistrative routes
BACGSRBUND ¥PHHBYINVIRGT R Ppersonnel . One potential

sofution to thrs chattenge is to produce snal

particles of the insoluble drug candi date by

reparipng mcro- or nanoparticul ate di spersions

Tec m Benefits derived fromsuch a formul ation
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sui table for various rout es of adm ni stration.
BackBtaiRd oA ihOmGetfonsmal | - particle dispersions of water

I nsol ubl'e drugs may be delivered via intraveneous,

or Bhere 1@ N BYRIr ipicTeRspg qwimber of raxgdnic abmpopidsh éing ormulated for
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Suchgk gy ;ﬁrb{fl‘ﬂe dﬁzﬂ%ﬁgés t@rdehhﬁnr@&ﬁ@rh%'y%dfrﬁxﬂ%@aﬁve&@ﬁt%& EdBmonly used by
characteristics, and other,factors, e.

medipglnezspanelo QN BRtERTial tselition o ithis chalitage asis HOﬂ@ce smalbpaticles of

e HERHE UL aRile LESTbhD HR ot PRlb R ertiom
Bendﬁhsr dergedc &pid bach esfonmtifadol cadliaclide SR iloddhg,eredBbed toxicity,
1987; Davis and Taube, 1978; Schroeder et al.

1mprc1@ylgirug(5qggqat1@{1 sgﬁublllty[ g]g@[yr d1§j§>‘]_z,1§m| 1atp, aptored efficaey, @fld enhanced
drug@t‘i’gfh?y stration and other factors, these small particle

di spersions have to neet certain requirenments of

stlarthisivway, dexps thstai/efe ps¢vasusly @bl tefoh@dlate in an aqueous based

convegtl o?@l tergl autoclaving of small particle
systef PS8 syitable; fqr varjous Joyss |0 m@mstratlon Preparations of small

particle dispersions of water insoluble drugs may be delivered via intraveneous, oral,

pulmonary, topical, intrathecal, ophthalmic, nasal, buccal, rectal, vaginal, and transdermal
routes. The optimum size range for these dispersions generally depends on the specific route,
particle characteristics, and other factors, e.g., in intraveneous administration it is desirable to
have a particle size of less than about 7 um. Particles must be in this size range and
unaggregated to safely pass through capillaries without causing emboli (Allen et al., 1987;
Davis and Taube, 1978; Schroeder et al., 1978; Yokel et al., 1981).

Depending on the route of administration and other factors, these small particle
dispersions have to meet certain requirements of sterility. One useful sterilization method is

conventional terminal autoclaving of small particle dispersions at 121 °C. It is well known
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phar maceuti cal suspensions are protected fromparticle
w@e@anbn2and/ or aggregation during storage at POF/Is1004/031107

tenperatures by the presence of surfactants in the

formul ations. Even in the presence of these

stabilizing surfactants, however, small particle
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tolerate term nal autoclaving. The pharmaceutically
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dispegsipisaeanahe direetty éﬁi@tefbrﬁ@ pregipitation st thp stabiljzing surfastant during the
stenl*zraﬁ%l {pﬁo GSGSL% ni}?er %‘ a%gvé af%ﬁﬂ%acpan{? cgfd dﬁ ﬁf atl“ﬁ? term “cloud

causi ng e unprote parti

point!’ QeREA6 BEPdri ANGH O is@FcPlé siPtarsl velatidy int@ ofie! §fﬁﬁfctan0hch and one
patents (e.g., US 5,298, 262, US 5, 346, 702, US

surfagiant7pRos gohasess At 386 sgvperaﬁu&@; dbe sufagient oftm dissprdates from the
partlcﬁg r}:a{lﬁﬂé nrﬂ.gq ?(ﬁ%cggd 91[01‘ %%E%aﬁ%%@e&%&kfz ®oll q:ilél‘ft f a number

suspens aV| difiers

of paltehﬁs . USpAReE, 2@1 UTSIé 3&6)’702,CUSrﬁ 4HRH8A U $,366,507) disclose using
preventing the |sasszC| ation_of the surfact ant from

lonwtaﬁé ngpugnp gaud grognt medatiers e slgbidize PW@%@&&ﬁmnﬁl@ntdhl@ng autoclaving.
t I3 ti
Thesfribtfied mitd, U5, RLANY Ryt dioth SLTCRPL B4FE 212C, iifgpting the
disas@dtiffoni oTahe SirfaGtahReM the dflgiarticle, and subsequently stabilize the particles
from growth during terminal sterilization.
United States Patent No. 6,267,989 also discloses that an optimal size range is most

important to minimize growth and instability during autoclaving. The ‘989 patent reports that



important to mnimze growh and instability during
aut ocl aving. The 989 patent reports that WO
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is exhibited when at |east 50% of the
surfactant-stabilized drug particles have a weight
average particle size between 150 - 350 nm Therefore,
there is a continued need to devel op new and i nproved
processes for termnal sterilization of snal
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di ssol ved pharmaceutical solutions, solutions for
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di Systesiad hed ,soRitiohs asher thatr pargilite ClspeeHrisab bl Gedd@@ Ssterilization

. (often de ?f plasticized PVC or other plastics),.
prioriooBtE.  drEHIFH Highilggdissalyes) phasmaceudigal eolgtions; sobgionn for renal

. ' . { e ion .devices,..
on AT A g B EOR O R 5 ai sn
lipidt epmlisiorsnal Gther i bxangtlésoninclude hriedicab Sedbe agdisgaab®s, such as
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pharmggegral-contgiring Saet: (fteni Mpdry Ok Blasticizers PXiCe o5 oijes plasties), blood-
conta@ild i r i
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_present_provides a nethod for steri [Tzing sys
traditgmeh steyitivetinn éevhnigues. buA moed alsotexisisyithedfare, for the provision of
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impr 0P SRR 1A PRt Lot Eb e iR with litle 1o no
compasitiee ustheGlystbinepgilzegh as pharmaceuti cal preparations.
The met hod has the advantage of providing for
sterilization wthout significantly di mnishing the
uMREAT S tens. The invention further
3 ARG T mﬁ?ﬁ@%‘ﬁﬁy—%har maceuti cal preparations.
Sui tabl e containers include any container that is

stabil e under the present nmethod including nedical
ddite\pessgnigerpvides agpethed frstpriviemgowstens| fuchsystermihean be, but are

R N e —
whichacgresdntedn afuédussobutibhs sichrds gharmmieati¢d @reuedtRAt. The method has

dsterile Preferably, . . . . )
the advantage of providing for sterilization without significantly diminishing the efficacy of

such systems. The invention further provides sterilized pharmaceutical preparations.
Suitable containers include any container that is stabile under the present method including
medical delivery devices containing medical solutions.

The method involves supplying heat energy to the system and pressurizing the system
in excess of 0.25 MPa for a period of time sufficient to make the system sterile. Preferably,
the system will achieve a temperature in excess of 70°C. The steps of supplying energy and

pressure are carried out simultaneously for at least a sufficient period of time to sterilize the



the systemw || achieve a tenperature in excess of
70C. The steps of supplying energy and pressure are
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period of time to sterilize the WD 2005/030273
PCT/ US2004/ 031107 -4 system ,The system can then be
allowed to return to anbi ent4t'errperature and pressure
for use. The nethod can be used on enpty containers or
contai ners containing any of a wwde variety of

systenol The epsem mweah Waémie siddwid onstiroto pabent émagerature and pressure for
adm ni stration, solutions for acute or chronic
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chropid, Resoial Vi bSTpatieth of emndia e soRbe fon sgte g chronic
peritBhdal HaBRS, Shbeamey faabackh tiapfist MataunReeddpaitondal 8Bkis.
tenperatures. Thus, the nethod can be used to .
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will be discussed with reference to the follow ng
aboufy S nefs Mkel thet GRPEINY P g O seen fmetst Pisferaliy mere than about 95%
unde%:a (R PTION OF THE FIGURES: FIG 1 shows a micelle;
2 shows a reversed nmicelle; FIG 3 shows a
| afiiedsk and pthes espectsla@d attribsteowvfthe preseaigionaltiophasdiehe discussed with

FI G shows. a cubj c phase; FIG. 6 shows .a
refergogde awefgﬁ?wgtdé%@ﬁa FCpmBRRYIRS speeticatoR hous a
particle size distribution curve (Exanple 1); FIG 8

BRIBDWSCRIPAION OFETREZ8GUIREHY: | bution for a control
sanpl e %Exan‘pl e I); F G 9 shows a high-pressure
S,

st BlG. [lishawh emicglsb e (Exanple 1); FIG 10 shows a
P S o 3 Sohabrhii;on cur ve:

FIG. 3 shows a lamellar phase;

FIG. 4 shows a hexagonal phase;

FIG. 5 shows a cubic phase;

FIG. 6 shows a pressure-time-temperature profile;

FIG. 7 shows a particle size distribution curve (Example 1);

FIG. 8 shows a particle size distribution for a control sample (Example 1);
FIG. 9 shows a high-pressure sterilization cycle (Example 1);

FIG. 10 shows a particle size distribution curve;

FIG. 11 shows a flowable materials container;

FIG. 12 shows a multiple chamber peel seal container;

FIG. 13 shows a monolayer film;

FIG. 14 shows a two-layer film;



FIG 11 shows a flowable materials container; FIG 12
shows a nultiple chanber peel seal container; FIG 13
wabh@ds3e7aonol ayer film FIG 14 shows a two- | BYEDS2004/031107

film WD 2005/030273 5 FIG 15 shows a three | ayer
film FIG 16 shows a three layer film FIG 17
shows a four layer film FIG 18 shows a four | ayer
film FIG 19 shows a five layer film FIG 20 shows
a six layer film FIG 21 shows a six layer film
FIFEG. 22 shdvoss thaessleyarfilimgyer film FIG 23 shows a
Sy ;. FIG 24 sho a cartridge for a nedical
d&lpeggﬁh%w@é‘?elﬁﬁﬁ%ﬂ’(a 25 shows a fluid access
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urgfey. 90 3Re 8 sikNafer iR, present disclosure is to be
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[ hop to the Efic enbodinments illustrated.

T&;ﬁ;?zg@% S?ﬁ?@%?@%ﬁh%?’ovi des a nethod for

StEG. kB ghé\gs @switgeem Wi t hout significantly

di m nishing the usability, stability,. and/or efficacy

of FICh 34 shaput earfrisige farremgdisaledetivenndericeomd provi des a

[d4.2] dynam c system (i.e., a system

g:}ggg?(seg%?ﬁgg%?{ﬁ%%k%?ndgvgét able to an unstabl e state)

wherein the systemis subjected to high pressure for a
DETAILED DRSCRIPTEON OB THENVEXEI@Ne system wi t hout

causing the systemto go froma stable state to an

unstabl e state. As used herein, the term .

;f&k’?gh lttllrlig l@ﬁée‘ﬁﬂan ¢iskdRibY@bf abSaisRA! In FBEY dif®edti thims, there is
shown in the drawing, and will be described herein in detail, specific embodiments thereof

with the understanding that the present disclosure is to be considered as an exemplification of
the principles of the invention and is not intended to limit the invention to the specific
embodiments illustrated.

The present invention provides a method for sterilizing a system without significantly
diminishing the usability, stability, and/or efficacy of the preparation. The present invention
provides a method of sterilizing a dynamic system (i.e., a system capable of going from a
stable to an unstable state) wherein the system is subjected to high pressure for a time
sufficient to sterilize the system without causing the system to go from a stable state to an
unstable state.

As used herein, the term “sterilization” and its variants shall mean the kill or control
of bacteria, virus, protozoa or other biological microbes in a system such that the system
provides a reduced risk of infection upon use with a mammal, preferably a human. Preferred
methods of the present invention shall sterilize a system to the point that all or nearly all of
the biological microbes are killed or rendered non-replicating.

Preferably, the method is used for sterilizing a pharmaceutical system. The

pharmaceutical preparation can be prepared by numerous techniques known in the art and



of bacteria, virus, protozoa or other biological
m crobes in a system such that the system provides a
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preferably a human. Preferred nethods of the present
i nvention shall sterilize afiysten1to t he point that
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refers to an increase in turbidity of a pharmaceutical preparation when, a change in a physical
property of the preparation such as a change in temperature or pH or other physical property,
causes the surfactant to disassociate from the pharmaceutically active compound.

It is contemplated that the high-pressure sterilization techniques are suitable for use

with a number of organic compounds.



t he pharmaceutically active conpound, or causing a
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antibody, which can be polyclonal or monoclonal.
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commercially available and/or can be prepared by techniques known in the art.
Renal therapeutic agents include solutions for continuous ambulatory dialysis,

automated peritoneal dialysis and hemodialysis.
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10 ! BA@ pfFeraPMELd thin %%Q/mL. These poorly water-soluble agents are most

suitable for aqueous suspension preparations since there are limited alternatives of

formulating these agents in an aqueous medium.

The present invention can also be practiced with water-soluble pharmaceutically
active compounds in certain cases, by entrapping these compounds in a solid hydrophobic
dispersed phase (e.g., in polylactate- polyglycolate copolymer or solid lipid nanoparticles), or
by encapsulating these compounds in a surrounding surfactant assembly that is impermeable

to the pharmaceutical compound. Examples of surfactant assemblies include, but are not
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range in size up to about 100 pm, provided that the particles have sufficient bioavailability

and other characteristics of an oral dosage form. Oral dosage forms include tablets, capsules,
caplets, soft and hard gel capsules, or other delivery vehicle for delivering a drug by oral
administration.

The present invention is further suitable for providing particles of the
pharmaceutically active compound in a form suitable for pulmonary administration. Particles

sizes for pulmonary dosage forms can be in excess of 500 nm and typically less than about 10
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A. Energy Addition Techniques for Forming Small Particle Dispersions

In general, the method of preparing small particle dispersions using energy addition
techniques includes the step of adding the pharmaceutically active compound, which
sometimes shall bé referred to as a drug, in bulk form to a suitable vehicle such as water or
aqueous based solution containing one or more of the surfactants set forth below, or other
liquid in which the pharmaceutical compound is not appreciably soluble, to form a

presuspension. Energy is added to the presuspension to form a particle dispersion. Energy is
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B. Pré%:lmul%atlon Metﬂodssfo re%etn‘ll&gSu%ef‘r\ﬁlcr%% Slzerzi Iaartlcle Dispersions

Small particle dispersions can also be prepared by well-known precipitation
techniques. The following are precipitation techniques used to produce solid submicron

dispersions.

Microprecipitation Methods
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orgaﬂlQ Hédnt®Pthe s %&5&5}4@5& doRnpor ated herein by
ef erence ang made a part hereof. The processes
dlsclosed i nclude the steps of. (1) dissolving an
[ ic_c n hnavvater m scible first organic
Emu 19 first solution; (2) mxing the
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ded'to the ani c solvent or the second
phanaq@ﬁ@l@g@lyg attiMe] @pmpound therein; and (2) sonicating the system to evaporate a

portion of the organic phase to cause precipitation of the compound in the aqueous phase to
form a dispersion of small particles. The step of providing a multiphase system includes the
steps of: (1) mixing a water immiscible solvent with the pharmaceutically active compound
to define an organic solution, (2) preparing an aqueous based solution with one or more
surface active compounds, and (3) mixing the organic solution with the aqueous solution to
form the multiphase system. The step of mixing the organic phase and the aqueous phase can
include the use of piston gap homogenizers, colloidal mills, high speed stirring equipment,

extrusion equipment, manual agitation or shaking equipment, microfluidizer, or other



Emul si on Precipitation Methods One suitable enul sion
precipitation technique is disclosed in the co-pending
wa@eas/osemhonl y assigned U.S. Serial No. 09/ 964PQBS2004/031107
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the steps of. (1) providing‘a™ nulti phase system
havi ng an organi ¢ phase and an aqueous phase, the
organi ¢ phase having a pharmaceutically active _
equipBeenp ot tedhhieesefon preamding Ajghsehearceaniditipns.h&hs patderamusion will have

.. .evaporate a ortion qf the.or i c phase to caus
oil dioplety i tharr e o & HE AL RBBEHBHER ronaRogLen (REEEr, Jhe orude
emulfiBh T gbﬂbact&? f 1Ohe0f FRBR bR hifd @\%ntu-ﬁhﬁ 18 tpR6vi8é a dispersion of
providing a multiphase systemincludes the 'steps of.

small(daytictesxi ng a water inm scible solvent with the
pharnpceutically active coppound o _define an.organic, .
okt P PR oAb P A ugn S DaeloPaBrRt id SRRt in co-

pendfiﬁ%eane o dhly S44{chad &7 S BarMENS O 0881055, viich is 3hcofbothtdd herein by
the organic solution with the aqueous solution to

referénge rantl eaded parphersef. s¥be pracesshiackdepthefstaps ofng ) theviding a crude

. organic ase and t agueous ph C i e .
aon o€ BRI R R 35BS e oo
phas$ RReHheShi parmgceRbbalp b&Apounde Xidi¢lf] @) @asvififgnénergipnolathe crude

~agitation or shaking equipment, mcrofluidizer, or L
dispessioie to faonzofisy disprrsignCT foszing dreome dsparsian;cidi (fhbyigphilizing the

fine @%thasggrg %L &Hﬁﬁ s];n%ﬁlqgft}?fésdcjf ok “agllrﬂgp Bl c.%%g. d.0%e sJprarticles

stron W ave 0l ets In‘the water o

can bR stérilze@byappicobuigudsadey fdribsisel v an tile smdlhpaiticleetar be foenstituted
) crude enulsion is sonicated to define a finer
in anagueadss sredip aad 881liZad y to provi de a di spersion of
S bF | Aclhi@edHhE REE 3¢ iXi t
dingllbée?tgl? 8Eb§ﬁ(§%@ﬁﬁ%§?§?f%ﬁgg%§ %Ill scl ose Fn c(g) fxing a watet
immigeibtl sglvartdwithnthe fharmasugodly eff&tivBecdnapould. to define an organic

10/ 183, 035,  which is incorpprated herein by reference .
solutgy (Pu oA NGRS DPAE SOBREES W o PR {IfES Sbigee active

ndd: LndP Vi R sSuBRLHEINOheCiqRo kS 1uRBRS form th
(mnugéggéﬁ%ﬁgggﬁgg%%gg%bg%|c p%ase and aneaahegus phase, orm e

multiphesecsystami. CThephapsel tixingife argner plaseand balaqeenms phass includes the

wse Sk Grnine PRt PSR B¢ D5 Frand SRBEHRAE Lrruion

equi[%ﬁéﬂefn%hﬁ’%ﬂ; agiafod 4} shal@RdlehhipiRft, trhieroffui diferd of REHe Ie@Bipment or
0 obtain small particles of the pharnmaceuti cal
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solvent with the pharnaceuti cal IQ/ ef fective conpound
technigue) distlgeedy in &@aﬁqt@nt Nos. 5,118,528 and 5,100,591 which are incorporated
herein by reference and made a part hereof. The process includes the steps of: (1) preparing a
liquid phase of a biologically active substance in a solvent or a mixture of solvents to which
may be added one or more surfactants; (2) preparing a second liquid phase of a non-solvent
or a mixture of non-solvents, the non-solvent is miscible with the solvent or mixture of

solvents for the substance; (3) adding together the solutions of (1) and (2) with stirring; and

(4) removing of unwanted solvents to produce a dispersion of small particles



solution; (2) preparing an aqueous based solution with
one or nore surface active conpounds; and (3) m xing
wo b@sosgani ¢ sol ution with the aqueous sol uti orCT/US$004/631107
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in a sol yent har ut.i cal
tecluugpesdIiyglﬁ ggglqc@ {) ggﬁggﬂylng a driig in a solution having a p w ere the
drug is soluble, followed by the step of changing the pH to a point where the drug is no

longer soluble. The pH can be acidic or basic, depending on the particular pharmaceutical
compound. The solution is then neutralized to form a dispersion of small particles. One
suitable pH shifting precipitation process is disclosed in U.S. Patent No. 5,665,331, which is
incorporated herein by reference and made a part hereof. The process includes the step of
dissolving of the pharmaceutical agent together with a crystal growth modifier (CGM) in an

alkaline solution and then neutralizing the solution with an acid in the presence of suitable



The pol yner, the agent and the solvent together forma
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infusion and is inversely proportional to the infusion rate and the stirring rate. The
precipitating nonsolvent may be aqueous or non-aqueous, depending upon the relative

solubility of the compound and the desired suspending vehicle.

Temperature Shift Precipitation

Temperature shift precipitation techniques may also be used to form small particle
dispersions. This technique is disclosed in U.S. Patent No. 5,188,837, which is incorporated
herein by reference and made a part hereof. In an embodiment of the invention, lipospheres

are prepared by the steps of: (1) melting or dissolving a substance such as a drug to be



organic solvent to forma solvent m xture. Then, a
preci pitating nonsol vent mscible with the organic
w@ 00388273 s i nfused into the solvent m xture aPCEHUS2004/031107
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A suitable technique for precipitating by compressed fluid is disclosed in WO
97/14407 to Johnston, which is incorporated herein by reference and made a part hereof. The
method includes the steps of dissolving a water-insoluble drug in a solvent to form a solution.
The solution is then sprayed into a compressed fluid, which can be a gas, liquid or
supercritical fluid. The addition of the compressed fluid to a solution of a solute in a solvent

causes the solute to attain or approach supersaturated state and to precipitate out as fine



of a pharmaceutical conposition and a phospholipid
di ssolved in a common organi c solvent or conbination
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Surfactant Assemblies

Hydrophobic regions are known to form in aqueous solution from single or
combinations of amphiphilic-type surfactants in aqueous solution (e.g., phospholipids).
Surfactant assemblies include micelles (FIG. 1), reversed micelles (FIG. 2), mixed micelles,
reversed mixed micelles, lamellar form (FIG. 3), reversed lamellar form, hexagonal phase

(FIG. 4), reversed hexagonal phase, cubic phases (FIG. 5), reversed cubic phases, L3 sponge
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preparation. IV. Small Particle Dispersion Types A

smal |l particle dispersion g@n be created froma

hydr ophobic region in the queous system (e.g.

surfactant assenbly, cyclodextrin cavity, oil droplet)

and the pharnmaceutically actjve conmpound, or fromthe
phaseshwmprieaosnong@gﬂmﬁesb @B [intermediate iphasshar g &rmagan |of normal or

reVersep ph?sr?g c%%?ﬁ% S{hge(rg%\ﬂgig?agg frtg}!())eo Ny dﬁ%@taﬁ? Sc%ﬁ%e%ﬁh{ﬂl Bretsgﬁ?e and

temperiufd. G(C&ih%lat&@l?tand SR filhwithie teigeldss.parti cl e di spersi on.
For exanﬁ t he hydro hObIC region can be SSOCIated
é

WIEh 1 hehewar raduteliccald yhaying v@%@%uﬁapmp lig molecules 12
c1rcum?e?¥rﬂ aﬁgtspg)c%ﬁq?ron‘? glgﬁfé& anp ?ﬁgm% qqléol%r{s %Ity&rolqgc’)blg,rtaﬂs 14 of

eractt ons e Tt erac
the amyaiphider niéi?@lu&sf@dtﬁﬁlmg akmllﬁddwandtm defiliag a core 16 and the polar,

i RS Nt 550 T By CSERAGEE 1,
?g@f AGHANE 2 ASREILh c%ﬁe W% HANRBLE s5ROLPRS rc% Ectk EHW% hielle of

rmin aqueous so utiron fromsingle or I nat | ons
FIG. 1afxceptpgthé pblak |hcadgtplq9sslﬁ é}d:emchmv@rdly tawaﬁbt]ns amd: atd ¢he non-polar

s ok BIREREY 5 Bl e TS0 i

their re?b@@ l:dnﬁr)‘ie aﬁ@VﬁhﬁeQ ﬁgwé%lr éﬂcﬁ eV forR ARY hedh dnfta.

reversed | ar form hexagonal phase

(GG shpirvs reelagredlen ph@xaag)o nZhe jveclar phasi 30 phasessed Ri@hiphilic
L WO, 2005 0
molecuigs 2 SGORAS R0 25 SURALES 37 CSPLR (0SB aver structures

32 andRH@8RE beBisknl tAE B IRPhBIE tHRaFE knowh @s iy pRlLisQ8 18ers 34 and 36.
normal or reverse phases de&gnds on the surfactant

The pallispds lagar3ias hadrophdne and ﬁhatpia adqiawéérléby@ﬁghyhc

gﬁgpg ﬁwhﬁqe he ggﬂa?gﬁg'se el%)éﬁ%’% )#uetrgan%e Hvisioned as a

series @Wmalhﬂnideﬂeﬁ(ﬂleic ) stackkd onCtbp o ohe hﬂcﬂhbraﬂd fgrrd Patseelike structures
from one anot her and having the non-pol ar,
42.  hydrophobic, tails 14 of the anphiphilic nolecul es

enrd] r . Lo
A BB Lm0 LbiC R 36, &8 TubR it Bive been
1dent1ﬁa¢mq ditecmdtthe stroeterel mnﬂaf/élp elescribed f ade ngontiﬁhﬁ?us é’ublc phase 50
ows_a .reverse m cel é]de ich,is the sane in

has a SP%%Srféfcliléaﬁfeé StHEFRS el ‘i"]éw g 2 inferaquncpte m@vg&q{ Antersecting
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'I]Hmei&mhalse xeddscuieed iorU ShBatphtaNe s5, 53, 9Enehh ismborporated herein
by reference and made a part hereof. The L3 phase is very similar to the cubic phases, but

lacking the long-range order of the cubic phase.

Complexing Agents

Hydrophobic regions can also be formed in aqueous solution by the addition of
complexing agents, such as cyclodextrins. Cyclodextrins are also commontly used to interact
with an insoluble drug compound in an aqueous solution as disclosed in U.S. Patent No.

4,764,604 which is incorporated herein by reference and made a part hereof.



their reverse counterparts. Thus, a figure for each
reverse formhas been omtted. FIG 3 shows a |anellar
w@b@se3@®@ The | anmel | ar phase 30 has spaced anptii/pkiob4/a31107
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The area between the bi-layer structures 32 and the
area between the hydr ophobi'@ot'ai | s are known as the
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hydr ophobi ¢ and the pallisade |ayer 36 is bydrophylic.
Two/Phese Bisphioions t he hexagonal phase 40. The hexagonal
phase can, be envi sioned as a seri s %f or nﬁl b ’ £
Hydraphie SSIORs G 1) USRSVt 63 g fHBERefomya pumber o
1§fng émufslds, MicPOMBSIONE sEHRARbS, as well
ham£g&ﬂkﬁyﬁﬁ)ﬁmﬁ§sﬁi H%éve%écugrc phages ha%e bgﬁﬁé aswe
asothgentified to date and the structure tentativel y
de cri bed. The bi cqntinuoys. cuhic e 50 . has
F caorgiongq Seuiper 6 PUSET, BEURS ARG R dRRR Nt any of these
formhf&h@ﬁs‘;%&e‘ccthg ShieiaeBrticall a'cﬁ{'eef: gédlﬁgass$dﬂ£i@§w1th the hydrophobic
provi di ng aqueous pores hase i s descri bed
regionntoUfoBm Panmﬂt paxicle 511&81s1®259mﬁomhthuesh}{dmﬁh0bmr mgm itself if it is
phar%ﬁcraegllggelgr éxyg, E"Fx e %?%ut{gﬁliy gﬁiﬁegc%ﬁggﬁlrécgcanblzﬁ 1ncorporated into the
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S0’ conmon use
referéiteiand @lddblagaglhegrogonpound in an aqueous solutlon as
di sclosed in U S. Patent No. 4,764,604 which is
i ncor porated herein by reference and made a part
V. Sﬂﬁﬁ&%&s WD 2005/ 030273 PCT/ US2004/ 031107 -20 Two- Phase
brspersi ons Hydrophobi ¢ regions in an aqueous system
can al so be formed froma nunber of heterogeneous
| udi ng, emul si ons,

hase systens, in
rg@ﬂ%‘l 0y HHBOIT%S ﬁ%‘ﬁs sHRs Clagsesyaf] aniphinhilic  surfagtants  include
ne t
phos%ifdg%otlclﬁé eg’h\%ﬁ%}{?'h {ds %Pﬁcaﬁfé 2%9 rl‘%lgl ¥1%2td|e§g%t% el?algfln%1 two hydroxyl
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compdunl Se.gP BRSIIRC BthhAdhing, fkiavtine, Tg§ce%1a6mce%byed h¥fine a polar
active conpound can be | ncor por ated fo the

headhy glncup hoBiugable giphosphojipols t nebdet y fﬁ@s gXanﬂpif: muphspltidylcholine,

phospﬁ/atldy{sethano aEncl)rllJeS lpgrl?osgﬁ%dsyir%nne phosphatidylinositol, phosphatidylglycerol,

phosphatidic acid, lysophospholipids, egg or soybean phospholipid or a combination thereof.
The phospholipid may be salted or desalted, hydrogenated or partially hydrogenated or
natural semisynthetic or synthetic.

Suitable surfactants of the present invention include anionic surfactants, cationic
surfactants, nonionic surfactants, zwitterionic surfactants, or biological surface-active
molecules. Suitable anionic and zwitterionic surfactants include but are not limited to
potassium laurate, sodium lauryl sulfate, sodium dodecylsulfate, alkyl polyoxyethylene
sulfates, sodium alginate, dioctyl sodium sulfosuccinate, , glyceryl esters, sodium
carboxymethylcellulose, cholic acid and other bile acids (e.g., cholic acid, deoxycholic acid,

glycocholic acid, taurocholic acid, glycodeoxycholic acid) and salts thereof (e.g., sodium



nmenti oned above. Many of these systens are descri bed
in detail in "Surfactants and Polynmers in Agqueous
w®doansam * 2003, John Wl ey and Sons, which iBCT/US2004/031107

i ncorporated herein by reference and made a part

hereof. V. Surfactants Particularly inportant and safe

cl asses of anphiphilic surfatrants incl ude

phosphol i pi ds. Phospholipids typically are triglycero

derivatives having two hydroxyl groups of the
deoxghyhags, altc. ps Seftable rhidshit suffatinys aclule fudefe nohljméted dd guaternary

tail) and one term nal _hydroxy] group .is |linked to .
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phosphatidi ¢ acid, |ysophospholipids, egg or soybean
acid pitespMdlyijpi sbroitama estersb(Span), oglycdrel eafnosteqtate, polyethylene glycols,

hosphol.i pi,d e, sal ted or, desalted. .hydrogenat ed
poly PSR FRS RN ARaRoe i et SR et oa HEHRPRBA Sy polyether
alcoh8¥Nt BelyiokyetPilich@pbigotypibmadmnt sopolyhdte NpEldeMthers), polaxamines,
i nvention include anionic surfactants, cationic
methyloelidesea hydroxyrshintose. dydtmyauenyicel lulosgi hydspxyafapylmethylcellulose,

noncr%é’ﬁ%{lg%lt (gleu‘Tdseg %)oﬂfis claﬂ%vﬁﬁ ltinglﬂﬁf‘ngcﬁér%ﬁt in\ﬁesta l&eq‘}{}aﬁ%s such as

ani onfc-an erionfc surfactants include

hydrdXybthglsearélo (HERYi fotghvitiyl algstods&idupdllyaiuyBlyerolidad Ul one preferred
| auryl sulfate, sodi um dodecyl sulfate, alkyl
form (9| the iarentign.cthe nogignicatuaiactaghin upehiogyethyleie and pplyoxypropylene

. . gy t !
conoy Y0 UIFHSTAORL Eopo i b 5 0 R g ol Such
‘ polyr&lﬁ’is e (h sblnld_y.undeh g]hé (Iraﬂeriatbl,qe ;ﬂ’ﬂi}@XhMER:l dAsi gometimﬁs lrgferred to as
coghollc aclid, tauyoc I C.acl g, oxycnol | Cc .
PLURQNIS il saftt byisruriahognitegs incdiihe M@gzgw 9504 Pmical, and
rosc AR ASLI e By EIE g B St cn
One epaaipde nfsych asartaciantmiscOPOTEIS, HS UsSh palyethsivnaickohiydrox ystearate,

hl ori de, ¢ tLrime | ammoni um br om de,

man %Wﬁﬁ&’%ﬁ/&%ﬁﬁ?é% um chloride, acyl carnitine
hydli-ReBlotive Bolo@tal 2o WdeuRY Fin€iiuBe Wilch NRbicB@iSs a3Ubb@RIE casein,
noni oni ¢ surfactants include: polyoxyethylene fatty

heparai, hatudin @tdtlesrsppivhvategodteinand Brij), pol yoxyet hyl ene
sqrbit fatty.acid esters ( sprpates), . . o
oo D st Tatths P o by’ BE I BIRRRE kciispis; may be welized:
gelati@s (cBcin, ( RBRAKLh, (pUbYHEH®s), sdc@dihatRole€iol SlrdAPALAR, stearic acid,
gfycol s, _polypropyl ene glycols, cetyl alcohol,

benzajkerdeme ahldridal cealeiim  steergiey| ghceryhomonesigaratg) kogfostearyl alcohol,
ceton[i)a%lrc}/geo'i rclﬁlrulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers, €.g., macrogol

ethers such as cetomacrogol 1000, polyoxyethylene castor oil derivatives, polyoxyethylene
sorbitan fatty acid esters, e.g., the commercially available Tweens™, polyethylene glycols,
polyoxyethylene stearates, coiloidol silicon dioxide, phosphates, sodium dodecylsulfate,
carboxymethylcellulose  calcium, carboxymethylcellulose sodium, methylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose phthalate,

noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol



al cohol s, pol yoxyet hyl ene- pol yoxypropyl ene copol yners

(pol oxaners), pol axam nes, nethyl cell ul ose,
whyasosoece!l | ul ose, hydroxy propyl cel |l ul ose, hyRPEDKY2004/031107

propyl met hyl cel | ul ose, noncrystalline cellul ose,

pol ysacchari des including starch and starch

derivatives such as hydroxy¢ethyl starch (HES),

pol yvi nyl al cohol, and pol yvi nyl pyrrolidone. In one

preferred formof the invention, the nonionic

(PV A))hd polyminyipyremlidohy cBa\g/E)t rMbsmef these qxoipjﬂmﬁwme@bydréné in detail in
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PhargaggiticarRressn¢93(di lop BBFe n@ﬁefmm umcehandreially agaitible and/or can be

Prop g PN GBS CORNON TP { TP Y1 MERerREES e pitg vsed in

comBihatidach a surfactant is SOLUTOL(r) HS 15,
pol yet hyl ene- 660- hydr oxyst earate, manufactured by
BASF Aktiengesel |l schaft. Surface-actjve blologlca
VI. biebidizationsEifents ofijldigh Rressuis|ancymalkParéicle| sy
heparin, hirudin or other approprlate protelns For
oral dosage fornms one or nore of the foll ow ng
exHighi phdssurgayarb astdbilidel z@dll pgetiat systemmadsi @, nu@bdet Rifndifferent
phosphatldes) gum acaci chol esterol, tragacanth,
mechanisgys) whicki an’ eitherbaheBnedyRRE GelwRe oligreiiqpphor kinetic (volume of

actlvglté #bfgind lIM%ﬁ& SI ny ygﬁ’gfegﬁfréfz& c ﬁﬁ@a‘-ify%ﬁydr gﬁ&gl&ﬁ@] stabilize the

macr ggol sorbitan-ester
pharmactejaﬂxglm i‘adtleaeufgrkdaéntst sefastants, gand/mradh@gdfug/lgﬁt’@h_sblc region

s cet omacr ogol . 1000, pol yoxyet hyl e castor O
asso%rq nditingdbe < %qeysgéwg@m b, 8B ebrmal fgﬁwwémmc stabilization
is th@%ffgcgct f }F%@ gres%lgg g?loﬂ{H%E)cgll'd OCJ)I(lillltet hﬁ;ﬂli@%@ﬁl -e@grggtﬁlgg&nts. For these
systeow) tloidi cpblm;s hiiedoro woli tom'isde),n thtqsgﬂsmnecme tedgiduopen bind enhancement

odecyl sul.fate car bgx Icellulose caIC|
and SSRGS e b R D GOk SRR R G Bspersions that are
unstd‘P)Yéjﬁlﬁﬂlﬁgea{delﬁﬁh% dhe &ﬁeloﬂd’ gbi@ﬁ( y&emﬁs&bwb@ §t8bilized by performing
hydr oxypr opyl me | ul ose phth
terrnmehsimylsaaabn iah blgbelt pnqsm suplmthat ﬁlemm peinhefithgistuifectans system is
ethzgdhanlne pol yvi nyl al cohol WD 2005/ 030273
1031107 -22 (PVA), and pol yvinyl pyrrolidone
(PVP). Most of these excipients are described in

detail in the Handbook of Pharnaceutical Excipients,
publ i shed jOInt|y by theQ@nangén Phar maceuti ca
ASSOCIa&iO . ch -tg of (x eat
Britain;t 420'8 SEMOSYSROLSIAN 4 ce

nndlflers are connerC|aIIy avallable and/or can be
prepared by techni ques known in the art. Two or nore
suff dde Hragphizels wanesuspenssed ¢omtaigiogbiOndei paloxamer 188, 0.1%

deoxycholate, and 2.2% glycerin was manufactured using a combination microprecipitation-
homogenization procedure (US Patent Application 2002/0127278 Al). The initial particle
size distribution as measured by static light scattering (Horiba LA-920) is shown in FIG. 7.

)



VI. Stabilization Effects of Hi gh Pressure on Snal
Particle Dispersions H gh pressure can stabilize snall
wW@2005/080223 syst ens by a nunber of different neRCEHOSENE)31107

whi ch can either be thernodynanic (volune of reaction)

or kinetic (volume of activation) in origin. In

addi tion, high pressure can Xrieni cal | y and/ or

physically stabilize the pharmaceutically active

i ngredi ent, surfactants, and/or the drug/hydrophobic
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typicay fira@assubpendions babitiese piith spcteits milpisé oloudfpoint is less than 121°C
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ool et Wi (e R e Ao iR, s skt st g pressure
sterifx46iBnt Bale khewEiRUBIROD NtheOtesiftBpSparticlet 49é EtEbeUBH Sf the 1%

greater than 121 C. Exanple 1 Hi gh-Pressure
itrac@agplelnapesuspamsioh remained gemplgiely unoiangad. spdhesingn FAG1 4.

i traconazol e nanosuspensi on contai ni ng 0. 1% pol oxamner

188, 0.1% deoxycholate, and 2.2% gl ycerin was
VIL 'k Pastute Sterllizhtiéh Bqeipmhinahd Methvdotogfuseci pi t ati on-

honogeni zati on procedure (US Patent Application

2002/ 0127278 Al)). The initial particle size

(B s PERS, it it H SRR Shamber wih
tempRfature/3n0 PAdsOd 2 Loitrel2.3 TAs charpbsitiab wdidowinth dd closedTight while in use.
sanpl e of the nanosuspensi on was fi éSt sterjlized

The ggpq%tu%is w!ahlmofarggcé]g}gameﬁ%{r%sy@ g) 6900, Mpe. +Fhe ?Lpg)aratus also has a
heat S iy caL]meat the §ééhLiE‘Qi N8B (1297 afiosgat i on of
e particles, as shown by the light scattering data

i NTht Getlhd Aggrsagathecappafatushinsludes thei stepst gppeaidiigr system in a

desirg{il glgﬁj.giqe ﬂ}sei ga%]g pgtg gl%.’rlﬁllg%&]%? p}%?)ar?%%sg %Eegﬂl‘}eﬁ%r\é\g(?g %111 be a powder
formP9S1AUSHTEY aslBPadueodslParfdle dispefaRimt _rlﬁsdtprﬁfé‘ﬁﬁ& f614€ of &f¥8nvention, the

, hanosuspension was sterilized using the high-pressure
pharsesuticalzaepavationyis centgimodwithin Fca@taiger witieh clhanges imyplume or shape

: article size distribution of the,1% itraconazal .
in 19330058, [0 FARSH B WAL Rl GBS o) 3 hnieHLA g, o8 N4 fexible
polyhRrif lcbhntaiter oVbother Ic@iblSEQHECSUBhOsI d by dide Wardel) WaRFBEE for a jet
And Met hodol ogi es Hi gh-pressure sterilization i
injectergirraumesened dogqinbalkt. yese eontaigersrwillibeaiiscyssed a steater detail below.

The ﬁ%}tggrg i]itl‘{%al 1%11 ?%‘Hmre? ggrgglggga %fa{déﬁalgct@g i)‘iagrquséﬁe 12:%1 ;%S‘a'?%t%n directly to
the sterilization chamber.

The pharmaceutical preparation is inserted into the sterilization chamber where the
preparation will be subjected to a change in pressure, a change in temperature or both
simultaneously. Unlike present autoclaves for sterilizing I.V. containers and the like which
only reach pressurés less than 0.25 Mpa, the present method subjects the preparation to
pressures in excess of 0.25 Mpa. In a preferred form of the invention the'preparations will be
subjected to pressures from above 0.25 Mpa to about 1500 Mpa, more preferable from 0.25

Mpa to about 700 Mpa and any range or combination of ranges therein.



The apparatus is capable of reaching pressures up to
1000 Mpa. The apparatus al so has a heat source that
w@awsharrdthe sterilization chanber to 120C aneiCEHDS2004/031107
The nethod for using the apparatus includes the steps
of providing a systemin a g%esired form In the case
of pharmaceutical preparatigis, the preparation wll
be a powder form solution or as an aqueous particle
di spersion. In a preferred formof the invention, the
p BlieTprseriti inwéntionefuahet inchides applyingi tsegewiturhiandgpressure so as to
. .contai ner which changes i.n volu or, sha i n o
it G 9oL RESSUPBIAIbIf cSHPPEEG S EUMEHIHES Insgggss of 25°C.
Prefe@Biy2 ke fetpeurk B iy stent kel ibklif exBédk WIT0IC, RORImREMBRbLY 90°C,
or other flexible container such as a syringe barrel, )
morecprefaratdyd 00%? and jneast prafgreblyol200¢ aadrgharedV @ temperature-time-

pressy B SRl PR REE SBELR It b sBE LSRR Ul Blparaion
withGiR RE&NR AtRHgaddhie siaBleias fRhe whitallk sPiePRh&piephration.
directly to the sterilization chanber. The

phiar rpaceeitlate aFl@r epaskawon? i iempesdnkedime-hiegsurpe profile where a
steri.Li.zation. ch e ' o | :
phar @i R R R TR oMbl o BREHA) B b herl§ic added to
raise tdR@pREANIR t6ab&atlR1°G ifend palvddus frst ddreld, Kellgwedsgnd second cycle
autocl aves for sterilizing I.V. containers and the
of lqwegingnkicc RresgHP yior a@rasphsiss praseye| @k 1qwerneo s prgsgure to room
r nt. et h ' ' .
k5525 et MG UPASLS S SR8 ookl i emperar
changds dufi@gicastepicssune pilee. f These patpretatorschandds abeindseddjbgdhstantaneous
ressures from aboye a_to about 1500 Np

_top ] 0.25 Mp , .
adiabigice hspidnee 288| e8P the Prifpct QOQbBWP%%OWdaﬁawmpressm
sr 5938 R BLOSIAP st e) S5 AR B pies whoro 2 ormoe

cyclasawemedon further includes applying tenperature and

< iastmatedos aparaitans s eesbued o e the Brobbili bra non-
sterilEuBft §¢ &g&ah % orl188 thANRRIALWIRIR THiesHKAELTMNd dtale Bulopean and
excess of 70C, nore preferably 90C, nore preferably
Japark36 chamuicopesia ysrafrenenits.y 120C and hi gher. Vari ous
tenperature-tine- pressure profiles such as the one
shown,..in .El 6,.can be enployed to sterilize the
v BB e e 2o rrE’png a change fromthe stable
state to the unstable state of the preparation. In
particular, FIG 6 shows a tenperature-time-pressure
pr Bhg | Bonfiieacenazolg manasisaensioia | Prpsesisdr 2bPvmh ysinge xd dughtpressure
to.pr L. f e VN d
serl} 18 5 i GBS A 1oL SRy R e B AR letcoressure
sterilidatish onyihkdethhldyl civBabildy degethefitboptyiok ¢as afreddWBdenndemonstrated

_the pressure to atnospheric pressure and_ | oweri ng the .
(usingthe mestheagrestwiant of hgpdrainsypentioned fo Bavye dnonsirgted high moist heat

resistOY S i B &P A bidHlr AP LN SENGERERB! ANSHRREIAHYH® 11134-1993,

Sterilization of health care products — Requirements for validation and routine control —

Industrial moist heat sterilization. American National Standard developed by the Association
for the advancement of medical instrumentation and approved by the American National
Standards Institute, page 12, section A.6.6.). Test and control units inoculated with at least

one million spores of Bacillus stearothermophilus were subjected to two different processes -

the first process used a pressure of approximately 600 MPa for 1-minute and the second



changes during each pressure pul se. These tenperature
changes are induced by instantaneous adiabiatic
wheasiosig7and cool i ng of the product from conpreCGEUSV04/031107

and deconpression, respectively. Typical tines to

achi eve sterility are on the.order of m nutes, where 2

or nore cycles are used. T%g'pharnaceutica

preparation is considered sterilized when the

probability of a non- sterile unit is equal to or |less
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high-pressure sterilization cycle is currently being
similwe s¢selis froll tst fouintiwhen the Yaliiraconardle nahdsyigpension is inoculated and
.hi gh-pressure sterilization on the lethality of
StenlE?z?gi | | us stearothernophilus has al ready been
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resistance Wt @Wo%@ﬁ-qiregs&e@t&mﬂaﬁﬁﬁ‘Proc%@%s reference
ANSI / AAM / | SO -1993, Sterilization of health
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mTTion spores of Bacillus stearothernophilus were
subjected to two different processes - the first
rocess used a pressure of approxinmtely 600 MPa for

IX. Gomtpingise and the second WO 2005/ 030273

PCT/ US2004/ 031107 -25 process used a pressure of

approxi mately 600 MPa for six 10-second cycles. The

initial and highest tenperatures in both processes

weVeriQf3Coatuihels prélerabBsthewt used by melivaksdavidey ¢¢.8., fovghermaceutical

found in the saline solutions for both processes (see
admipgpiaon, yenal dighsisgnd @P%fﬁ?(ék?%@%?rocgﬁsmg| C&P%Eé%?vgé fr methods of

n % d u [ b-S: :

the REHEHRRHAE PABpAY 46 420 WHERICD [RATE, PRFRS) AR ieited to, fuid
admiBsoahtion sets (maludidgethospbortaising rsyrifiges),Hlgbd Bokecsion essemblies (e.g.,

terilization Processes lutionSterili.zatiaon . .
blooy it MORDEFLIFATSSals FRETBOFI b aiiomaied EloshGHReEs SR dilyzer
assen?@lliéis,n EncPRLH hcf?e[] dlalysiSbggd ChBOERUMIMRemERR. ITyPiditSsuch systems

cycle, Initial Tenperature =
will contain a fluid transfer member (e.g., tubing).

FIG. 11 shows a flowable materials container 150 having two side walls 152 defining
a chamber 154 therebetween. An access member 155 provides for sterile access to the
contents of the container. FIG. 12 shows a multiple chamber container 160 having a first and
second chambers 162, 164 connected by a peel seal 166. Such multichamber containers are
particularly suitable for storing a liquid in one chamber and a powder in the second chamber
or liquid in both chambers. The peel seal allows for mixing of the components just prior to
usage. Suitable multiple chamber containers include, but are not limited to, those disclosed

in U.S. Patent Nos. 5,577,369, 6,017,598, incorporated herein by reference and made a part



0 90C, Hi gh Pressure Tenperature = 121C Sal i ne
Solution 2 - Control None3. 7E10 Saline Solution 2 -
wWE@s08122z2d600 MPa, Six 10-second cycl es, | ni tP@Ei/US2004/031107
Tenperature = 0 90C, High Pressure Tenperature = 121C
I X. Containers Various contajners, preferably those
used as nedi cal devices (e.'(’gja1i “ for pharmaceuti cal
adm ni stration, renal dialysis and bl ood
col I ecting/ processing can be sterilized by nethods of
hereof eTlprm@hnd of claiem{ ivdmeiExlmmn@énamﬁs salesitedcioo dhegroyp consisting of

ut are .not m't ta, fluid admnistration
asea%‘”éféulg CﬂEtIa’@m r‘?ggy{lﬂ%%%n E’grﬁﬁﬂa €syringes), bl ood
cofy @ChicRRreaSRBMDLS @R (rﬁfeﬁtlon the Qb RAAK ikl from a non-PVC
di sposabl e assenblies for automated bl ood processing

contaiﬂmng’éﬂnera%erﬁmq walls @n@erfenmdoﬁi@rala rdprdlyysr strivetyes, 170 (FIG. 13)

or o AP ook 7 AT b kR Rk 474 Vg Rap 16 14. 10

contémplaf@Wvihgl hewetbhe 2Ry et iklite AMAL 3h AE6thdOrieyf the ihvéition, the
side walls 152 defining a chanber 154 therebetween.

side Wﬁlla@@é@@wméraniw i gonddacd beat-shigpkable flesess to
thSltut ‘ﬁ%‘ﬁogﬂf’ rrgocfongaglﬁ{lggglé/ﬁ’l ?sg%)r ﬁ&;rhnﬁlré&% f %lsain%lude polyolefins,

ethyRB€ candj lowarmbikyb adi§fate togolomengeethgitnbyand eel afigdlsubdifiuted alkyl
Such nul ti chanmber containers are particularly

acrylalg toepplynyesy sthylangg Vil acRtade ﬁonﬂmn%lﬁamféyblﬁﬁber&s polyesters,
J d bot h
poly BRI aalt kol 8 IPRRCEBBIRGRoIy s, | 1L H 0 or e

c ofpitabdepclyglafits jpciude hbmopcblgmgfs an&wbpdbinersmﬂtdmm ey polymerizing
but are not limt

t I d ,
AlphiAFA8S SoseaB Ao 7 15 20 PHBHiORISS ahg Tagry Brpgrably from 2 to 10
carb$hed - Thetdibre AEABROSGH BLARETRINCROIEERT SRCERIERYE flopylene,
ethylen¢, hokenef1, peniiene-1, W@ld-pmmhe)@:ﬂad; ?Fmena@ﬂ,e@&tﬁté-l nonene-1
rom r .
and QlsRntel ok SrloRpRohe @hﬁ%ﬁ@éﬁéﬁﬁqﬁwﬂ&ﬁoaolymﬂ of propylene

oramlﬁéﬁwrﬁs& cer:Bﬁ@)l?fneI‘ BepdipMapLhon, the side walls are
froma non-P cont al ni ng polymer. The side

msm@b@mmepdlmnmwffp%mrapmmaaﬁ@we sit stereochemistiOof amorphous,

isota té% OSHB& Levg? zia H:u Iﬁ? fggtaétﬁa 0\%1 sfleﬁeo'lgi]qcﬁé ?\g onlstpr]afgrrec‘?l r}drm of the
1nve1ﬂ§ﬂ1ttﬁ@ﬁbﬁbﬁﬂyﬁ@ﬂbﬂﬂ)lﬁ&bﬁﬂéﬁ'@@ oBtah@n% Iarsui%h@ sitd éamlydth
anot her form of the invention, the ls are

n ohuitableenpelymaisiofprepylenc aswbiarsddy mxémm@mg A REdpytene monomer

with f lopgleﬁn having from 2 to 20 carbons. In a more preferred form of the invention, the
propylene is copolymerized with ethylene in an amount by weight from about 1% to about
20%, more preferably from about 1% to about 10% and most preferably from 2% to about
5% by weight of the copolymer. The propylene and ethylene copolymers may be random or
block copolymers. In a preferred form of the invention, the propylene copolymer is obtained
using a single-site catalyst.

It is also possible to use a blend of polypropylene and c—olefin copolymers wherein
the propylene copolymers can vary by the number of carbons in the o —olefin. For example,
the present invention contemplates blends of propylene and c—olefin copolymers wherein one
copolymer has a 2 carbon o—olefin and another copolymer has a 4 carbon o~olefin. It is also

possible to use any combination of c-olefins from 2 to 20 carbons and more preferably from



Sui t abl e non- PVC contai ning polyners for formng the
side walls include polyolefins, ethylene and | ower
wa@bkdoglosees yl at e copol yners, ethyl ene and | owerP@&i/ky1004/031107
substituted al kyl acrylate copolyners, ethylene vinyl
acet ate copol yners, pol ybut agi enes, pol yesters,
pol yam des, and styrene and ‘Hydrocar bon copol yners.
Sui t abl e pol yol efins include honopol yners and
copol yners obtained by polynerizing alpha-olefins
2 to 8 satbanmi Ageardingly2 theopreeeng ipvsahomeatiemplated blavde of propylene and o
r n Ther ef or suitable. .
olefifl FpI R hERR £ 1% bl seb LD BGrih ook Lenbination of
carb@ oynibeRte, anded, 2ydnd 8¢ 4 apdioedand 8. MEBLRB Codtemplated using more than 2
4- et hyl - | - pent.ene, hexene-1, heptene-1 ocFene-l,
polyprgRuleae and shalefiacopalymeryis theyblend pitablerolopssatasf hanobtained
uﬁn%écﬁdﬂﬁ&%@&&%ﬂﬁr or copol yner of propylene or a
onopo r or copol yner of polyethylene. Suitable

holropy! alsoetvesdesirate to/yeahible neltcasndta yelypropylene. High melt strength
st ereochem str rmreﬁhous, i sotactic,

of
POLYRIOPYFRS 50 ke 2 RpmopplymeR, oricpRejymer PE PelyPEwyIcas fiapisg. a melt flow
inded Rvifie r t ' nt.J .
inde) Rie 6 et o1 960l LhR. o OB 0, mor prfably 5
grams/flAghia. 40 £00 geenzs/Js min, Swi dnyblarge opodmybirSornbf pingpy theren. High

are aqbtaj ned ol yneri zj a propylene pononer  with
melt JEngth bR rmReh e Moio 3 A PRIdRGS chain drishes of propylene
units PINGtRE dsest Hréifaﬁh@{ponBﬁ)ﬁy! BABE hR Dy exthiift a Hf{gﬁ Wél@&f‘engﬁn characteristic
copol ynerized wth ethyl ene in an anount by wel gfit

have fhegin dgpryibed 190 U §. Datsnt Naz0%9101198; 1067 d8abhnyd B1605)936 which are
t 10% from2%to

. t; 1%t 0, abo nd st pr.eferabl .
icorfgHh Ao uS IR e oy et on: Sy miioa inctudes
irradiatiglg ef Myit2NBropPRAE WkfrherTHY alCervaRAMNHhPIn WS Khe acﬁve oxygen
copol ymers. In a preferred formof the invention, the
conceRitghHgn Erborb b yratolume wihdiigheenergisionizations emyggeraiidtion at a dose
at sl t. 1S - ssi:blhe .to use.a blend o .
or 1 B2J ¥ Suhd S0P £33 55 P RaB L BE, bemiat s of
chainpscizpiph e ¢he ik propitene olynadrto R¥ciritiit MeiERier®to AlsE MSmaterial
in the ]a -olefin, For exanple, the present invention
to  becorice Blatingss. p| dheisirediasenpyasalie ianghain osaifsion.  The subsequent
' I S 2 carbon ..
oSO S ONS A RPALITBER y GHHRT% wet o inin
chaind“?argnmh'tmt]? chhink $o &rsobrapd®s.i t'ﬂh% ﬁlﬁhﬂslgstﬁfﬁ)'in Ql‘i)d"f@%sﬁ@& iglfé@-end long
. a;olefins from?2 to 20 carbons and nore preferably
chainygiih G B l5SB S olehis HoETIEel> 00) Do Dol egtgtal. Radiation is

maintafed ARl a&quﬁﬁgiéﬂ gigﬂ()g]p{ be lﬂﬁeg’l‘fa'i‘ﬁ bl‘%l\éﬁ&t f(‘ﬂ?‘@f i The material is then

contenplates b propyl ene and u-
treated dp déagtiwats sulistantinlly all flierfede radidals @essat i6 thedh@fliang thavieal.

t Iin_E f ol Iltovvi ngﬁlco i nat.i on of ca{)bog nunbers: 2 and 6,

2 Fhgly Tt Strenrth olypropylanas capyalsas b pRigined 6 dleparibed an U.S. Patent
No. JIGNGHNNIRcH Rfhcérporated in its entirety herein by reference and made a part

hereof, when a specified organic peroxide (di-2-ethylhexyl peroxydicarbonate) is reacted
with a polypropylene under specified conditions, followed by melt-kneading. Such
polypropylenes are linear, crystalline polypropylenes having a branching coefficient of
substantially 1, and, therefore, has no free end long-chain branching and will have a intrinsic

viscosity of from about 2.5 dl/g to 10 dl/g.



pol ypropyl ene and a -olefin copolyners in the bl end.

Sui tabl e polyners can be obtained using a catall oy
wee@sosizre. It may al so be desirable to use a PTHSI084/031107

strength pol ypropyl ene. High nelt strength

pol ypr opyl enes can be a ho ol ymer or copol yner of

pol ypropyl ene having a nelt“Pl'ow index within the

range of 10 grams/10 min. to 800 grans/10 min., nore

preferably 30 grans/10 mn. to 200 grans/ 10 min, or

arSuitableghomopalpmbisnaft ¢thylend inchnigethosdhbaeng .a ddngity ofiggr¢ater than

0. 9lﬁsg@n@£}m?u&%g ﬁg‘ggée%gq?ef Qa@g%gge‘%m(l_gﬂﬂg 2 ee,@g{rﬁ c%agsrgrf polyethylene
(mpﬁfﬁﬁ{ﬁlgﬂdﬁg fgg;oe“ e geMpEgh exhibit a high melt

stTengt havé been described in U S.
PaSwitableNospolyinés &yf digylert, a4 7obtgsed Ay pobyraerszing 6thytene rmonomers

with for 1ot rORR Aoy K0 THEMIBE O SR gt Sl nd most

prefePIbPP HORIE 1P 8] UiBhs.| Mt 18 Als6 HekikMeTRRH thé Boipﬁy'rﬁ&s toli*%thylene to have a
actlve oxygen concentration is about I59 vol une

densiy ammha@tnedsh)e APTM Ehv %of loes @ﬁ@ﬁb@/utrOa%Sag/m)m(hmO@ prefegably less

s S 01045 RO RS RS St R otmer

are oftenfiles tdfeie@T taPdsOPYL.DPR VE@l Miedensy @@@@mylmb) or ULDPE (ultra low
i nsufficient to cause the nateri al becone

dens@e pabichulene). THaeterabki thet ¢tbricne sealefin |cﬁp<2,lmm ygingedused using a
singlerz eS§8| #&%}?sg %sﬁtev]mg ?ﬁnog a;bgpn%a\lfl%tgg(%ﬁge cﬁﬁw ?%&earrsls. Single site

catalj<té Rk Gelievd to haag IﬁEﬂhgleI gtecibaliyn and Cblécm’omdaﬂﬂrmjilﬁ&lent catalyst
This further results_in the desired free-end | ong

positismasoPpPadcAdee ZiselsrrNadR Sn cafalyis which aﬁ%hnqwrh@ahave a mixture of
catalgsrtf Brése%cﬁg r%féeglter@{ iea lethgg%]g'o%lhﬂﬂs é ﬁ%%ﬁer the trade
ng chal n r ariches

a signi fi cant a
namd AFFINIINE DaPatti Ddw Ilmdélh‘aﬂ tradematke BNIGA @B&cdridviay Exxon under the

substanti al | aII e free _radicals rese i.n t.he
trademamgcﬁ%{& é@?%opwwr@ phallgomeleg hgf#elﬁ todiess) P ReYLDPE.

f%lb B 69}?0 \Agxlﬂtsﬁ' Of ‘ét ndesies ihadad Rilfiete R 88Wer MRyl acrylate

'S | corporated in its entirety
copol}mees rethylene fand dower alkgl HldISBtlme(ba}kyl atwytato Copalimarsaand ethylene

me]p%%m ! I&qeggg?r}ggrﬁ glggl}igea;\%ﬁ%lga(eg? c%t? o Q)i tg) é{)ﬁt&M {9, about 40% by

wei gHﬂmhe %B}I%l Uik dTROREh AN alify® bR R¥fefiBb icokib@stleRthaving the
Such ypropyl enes are |inear, "crystalline

formplalsypfod]hyh&@amdw ng a branching coefficient of
substantially 1, and, thereEore has no free end

| ong-chai n branching and wi l\'\/ intrinsic
to 10 dug. WO

viscosity of fron1abog%

2005/ 030273 PCT/ US200 €31107 28 Suitable

honopol ynmers of ethylene inclu those having a
density of greater than 0.915 cc and includes | ow
density pol yethyl ene (LDPE), nedium density

pol yet hyl ene Diagram 1

The R group refers to alkyls having from 1 to 17 carbons. Thus, the term “lower alkyl
acrylates” includes but is not limited to methyl acrylate, ethyl acrylate, butyl acrylate and the
like.



(MDPE) and high density pol yethyl ene (HDPE). Suitable
copol yners of ethyl ene are obtai ned by pol yneri zi ng
werdoghozne nononers with an a-ol efin having freeT/851004/031107
20 carbons, nore preferably 3-10 carbons and nost
preferably from4 to 8 carbgns. It is also desirable
for the copol yners of et hyl'gﬁe to have a density as
nmeasured by ASTM D-792 of |ess than about 0.915 g/cc
and nore preferably I ess than about 0.910 g/cc and
eVER 8B Calpyedubshdated diled sctybaes abfer toCog®dMomerschaviigethe formula
polyners are oftentinmes referred to as VLDPE (very
setfqrtbw&@gam@ pol yet hyl ene) or ULDPE (ultra |low density
pol yet hyl ene). Preferably the ethylene a-olefin
copol ynmers are produced usirpg a single site catal yst
and even nore preferably a|netal |l ocene catal yst
systens. Single site catallysts are believed to have a
single, sterically and el.e&tronie&Hy equival ent
catal yst position a¥,0 o the Ziegler-Natta
type catal ysts which are kno to have a m xture of
catal ysts sites. Such single-dlte catalyzed ethyl ene
a-ol efins are sold by Dow und the trade nane
AFFI NI TY, DuPont Dow under the trademark ENGAGE(r) and
by Exxon under the trad®ingam EXACT. These copol yners
shal | sonetinmes be referred to herein as m ULDPE.

Sui tabl e copgl ynmers of _ethyl ene als ude eth
anid sRa araﬁuv?( s having it g catbeAT e Z‘a""eﬁ“ﬁﬁ"é‘ﬁ Shiphg ol carbons or
have leg?h er@ﬂtkﬂfdmﬁéfbéf biybed af'hlﬁﬁ’l tHRCledth &taficy %thﬁﬁﬁﬁsalﬁﬂdacrylates”

ene ~vinyl acetate copolyners having a vinyl
includeseblattm oo tingited tof methyhneteotyl 89, ¢thylanelmcdtgé, bpethyl ethacrylate,

oy rrinigcoty SraPET e b e o RAP TS 7 or mul o

e$u1f:a9[et fibl%htgﬁléﬁié’saiﬁblﬁde @R PQagﬁ@méllacﬁ'@oerﬂfdﬁé@ of 1,3-butadiene
refers to alkyls having from1 to 17 carbonhs. Thus,

(thest Ishalt eoltactivelywdre m=fdmed to as pplybutadienes)c| Indesobe preferradoform of the

1nvergtqnyh1§tp8 o %EL% Hﬁlz-fuﬁ% (l)nat = lﬂgagﬂés‘tdgﬁlenaet&hes lsfheﬁ be referred to as
“1,2 %@i%h’éa&% 9310 eveOmbhe pre@drfed’ Ry bt ﬂiébﬁ%ﬂti&leﬂle polymer of

al Kyl acryl ates" refers to conononers haV|n%Q
interésprisnal syndisgactitob,2polybuitidicge and 2eveRMmecapficsmady aRlova geystallinity,

synng)gq@c mgwbgﬁaﬁlge\é%ggﬁs }%rlgfe%r%d B3RS P16k ﬁ%@nh‘?ﬁf Gnd crystallinity,

syndiotactic 1,2 polybutadiene will have a crystallinity less than 50%, more preferably less

than about 45%, even more preferably less than about 40%, even more preferably the
crystallinity will be from about 13% to about 40%, and most preferably from about 15% to
about 30%. In a preferred form of the invention, the low crystallinity, syndiotactic 1,2
polybutadiene will have a melting point temperature measured in accordance with ASTM D
3418 from about 70°C to about 120°C. Suitable resins include those sold by JSR (Japan
Synthetic Rubber) under the grade designations: JSR RB 810, JSR RB 820, and JSR RB 830.

Suitable polyesters include polycondensation products of di-or polycarboxylic acids
and di or poly hydroxy alcohols or alkylene oxides. In a preferred form of the invention, the
polyester is a polyester ether. Suitable polyester ethers are obtained from reacting 1,4
cyclohexane dimethanol, 1,4 cyclohexane dicarboxylic acid and polytetramethylene glycol

ether and shall be referred to generally as PCCE. Suitable PCCE’s are sold by Eastman



have a different nunmber of carbons. Thus, the term
"al kyl substituted al kyl acrylates" includes but is
wmodosisarrs ed to net hyl nethacryl ate, ethyl PCT/US2004/031107
nmet hacryl ate, nethyl ethacrylate, ethyl ethacrylate,
butyl methacrylate, butyl ethacrylate and the Iike.
Sui t abl e pol ybut adi enes i ncl3de the 1,2- and
1, 4-addition products of 1, 3-butadiene (these shall
collectively be referred to as pol ybutadienes). In a
undeftHeardde @beeBODEDr Buitiblé pelyestery @nthep inchideopyastenelastomers which
a 1,2-addition product of 1,3 butadi en? (these sh&lg
are hleck eppalymerst of adard crystalling seament fgrolybutylgne, tergppihalate and a

; . o,
oS SF P SIS Tt
by DitPoat CherhieabGimpanylunderthy stadé hime B TREY®di ot act i ¢ 1, 2

P nafable egarmidet thopody hossy o Fd apine Ryt Aeaghyf lactamns
hawn#r le:r%)%?%\g?y HohyS ‘T?#a%ﬂ&g@ga tp%%%g%lﬁ@ﬂhé@%re Rl es nylon 6, nylon 10

ess even nore preferably
and hyles 12hakccapiable ptlgamideealsormnaduder dipbatib bylytimades resulting from the
crystallinit i1 1. be fromabout 13%to0.about 40% d.. . ..
condipsafion Ferctom B migis HBHTE P8GR SR s ganr 04213, aliphatic
polyRhRESFdsink Fom 8 boldifsdtitigBidtien of BP&idPMiving a carbon number within
crystallinrty, syndiotactic 1,2 polybutadiene wl]l

a ranigawé2-d 3ppélyamiglepsisnlting drppe thgtcondensationneadionre! dimer fatty acids, and

.accordance with ASTM,D 34 fr.o bout 70C t u
o R e S o A0 RO St Ry ot
nyloB B 84 6,1 Rdbbeier yntbeicid pelyamas. desi gnations: JSR RB

810, JSR RB 820, and JSR RB 830. Suitable polyesters

i n€heidtyrens 9t dhedelyeenei ol prdacarben eppelymer inclides styrene and the

vl SRR o BE 5y, S, DUAE" o I i

styrenBY @RE ialkyl gidup capebiteit Romi Istocabpot § esber amintrerSpecific examples of
Sui t abl e pol yester ethers are obtajned fromreactin
substituted (s e keehidediatrharaetbylstyrene, C’?ﬁéﬂi—&&@%’éﬁﬁgene, vinyltoluene, 3-

fcar ' id a I
e
chlofdeigterns, abeorsestyteiny 2EhddroaimiDyRO@Ed) 322 BByrene is the most preferred.

PCT/ US2004/ 031107 -30 nt%gr the trad anme ECDEL. )

suithednEressrBpes pertions of t ther Styreae g’dHVééﬁbQP copolymer includes
i35 0B Py 3108 SRR B s g o
aboud 10 saxbon dicsespmdhorefgenersidy,tfraraduo prratheh aparhs: eBxmmples include 1,3-

SRS T A
pentatbded P 3eh RAUUALHE Mixdres LhERORRjulARE didgy ko frﬂa%‘éﬁealsed such as

ring-opening reaction of |actans ~having from 4-
mixtores d restadidne sing isnppersf P prafird sonfigatsfl shienes aed isdprene and 1,3-
ylon 6, nylon 10 and nylon 12. Acceptabl e pol yam des
bum&?@% i ncl ude aliphatic polyanides resulting fromthe

cofrdengatALand %9&1%%0149%0%6?@{&51 8sn MBVHIOEk BopdyMeR including di-
nunber Wi thin a range of 2-13, aliphatic )

block, tri-block, multi-block, star block, and mixtures thereof. Specific examples of diblock

copolymers include styrene-butadiene, styrene-isoprene, and the hydrogenated derivatives

thereof. Examples of triblock polymers include styrene-butadiene-styrene, styrene-isoprene-

styrene, alpha-methylstyrene-butadiene-alpha-methylstyrene, and alpha-methylstyrene-

isoprene-alpha-methylstyrene and hydrogenated derivatives thereof.



pol yam des resulting froma condensation reaction of

di -acids having a carbon nunber within a range of
wQ@2m3/03q2a3 yam des resulting fromthe condensatP@RUS2004/031107

reaction of diner fatty acids, and am de contai ni ng

copol ynmers. Thus, suitable %Iiphatic pol yam des

i nclude, for exanple, nylo 16,6 nyl on 6,10 and di ner

fatty acid pol yam des. The styrene of the styrene and

hydr ocar bon copol yner includes styrene and the

v arhosedecsivb ditytltogteationtofitea elsovieridbekdcopplyhdry Imay be carried out by a

RSP S Sl SR RO CReD SR LR S ST
Rane?t Fﬁ&é,emg nhdtQs %ﬁ&{*@é BButiRhm, %H@cﬁﬁﬂlﬂluéﬁd ahH WoRIBES transition metal

al pha-net hyl styrene, beta met hyl st yr ene,
catalysmy Buitdblie hEdrogenatten pydcsssgs aimch eanphst kel @t@/ﬂm@wherem the diene-

-1 s0 styre yl styr.e
contsigf BALGE P AEPORINCE i SP5OTHehot! SR GHGLEgHpaRtiluent such as
cyclo%eﬁmeow 4yaRIcBYdied B erRaetidht wlthshydrsgﬁx B thd) 9rd’§@1&§e of a soluble
preferred. "Thé hydrocarbon portion of the styrene and

hydrégednidan cialysic oﬁmlym@rcedm@ @r@e@scmhﬂdj mgqtsed)amneh@g 3,113,986 and
12235 YRR RERET LS Do RGrid BARFLSelige g anate o b

hereqfeneral ly, from4 to 6 carbon atons. Exanples include
1, 3- butadi ene, 2-nethyl-1, 3-butadjene (|so rene

2. Partipwtenlyyysef] lgsld@%eaaﬁeé nlock Hropplren eare 1t 3 hyd?rogenated block
copo@?nerggf g%ng-}mg)réﬁ%)%ﬁQ%&nﬁg%chb&s q stg%ﬁé-gétﬁﬁeﬁé/p}gpgl%ﬁe) styrene block

] uga es a e us

polyr@ér. butld aeptﬁyﬁwéné-polpbﬁﬁ&wné:belymyﬁne rbledk mpblymmtle tlydrogenated,
di enes are |soprene a 1, 3-, but

the r%sﬁamgm@%rf%m leg amﬁwgpelaﬁl% 'enfﬁthéf Pﬁéﬁéﬂene (EB). As
noteci,o E@%\E—:ﬁj ?}aﬂgﬁed lene Pﬂﬁ@ed@ﬂ'l&%pr@ﬂeo "Ellfﬁ ﬁﬁ‘l?xg hydrogenated

s thereo peci f exanpl es
prodtit bés&ﬁibles(}omgh})aneomlymeﬂ hidek of gthelere bud pobpgleae (EP). One example

of af(}:?}é;l’ggtglal ?Egg\gﬁ%lglglg %Irl]e%p%/? B ]g%&r %gqe?;ﬁ;e(j%dﬁt 51632 which is a
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carboxylic acid reagents include carboxylic acids per se and their functional derivatives such
as anhydrides, imides, metal salts, esters, etc., which are capable of being grafted onto the
selectively hydrogenated block copolymer. The grafted polymer will usually contain from
about 0.1 to about 20%, and preferably from about 0.1 to about 10% by weight based on the
total weight of the block copolymer and the carboxylic acid reagent of the grafted carboxylic

acid. Specific examples of useful monobasic carboxylic acids include acrylic acid,
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The second component of the three component composition is an RF susceptible
polymer which confers RF sealability to the composition and may be selected from either of
two groups of polar polymers. The first group consists of ethylene copolymers having 50-
85% ethylene content with comonomers selected from the group consisting of acrylic acid,
methacrylic acid, ester derivatives of acrylic acid with alcohols having 1-10 carbons, ester

derivatives of methacrylic acid with alcohols having 1-10 carbons, vinyl acetate, and vinyl
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Four Component Compositions

The first component of the four component film is to confer heat resistance. This
component may be chosen from polyolefins, most preferably polypropylenes, and more
specifically the propylene alpha-olefin random copolymers (PPE). Preferably, the PPE's will
have a narrow molecular weight range. The PPE's possess the required rigidity and the
resistance to yielding at the autoclave temperatures of about 121°C. However, by

themselves, the PPE's are too rigid to meet the flexibility requirements. When combined by
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example, random copolymers of propylene with ethylene where the ethylene content is in an
amount within the range of 1-6%, and more preferably 2-4%, of the weight of the polymer is
preferred as the first component.

The second component of the four component composition confers flexibility and low
temperature ductility and is a second polyolefin different than that of the first component
wherein it contains no propylene repeating units (“non propylene based polyolefin®).
Preferably it is ethylene copolymers including ULDPE, polybutene, butene ethylene

copolymers, ethylene vinyl acetate, copolymers with vinyl acetate contents between
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preferably should constitute by weight approximately 5-30%, more preferably between 7-
13%, and most preferably 10%, of the composition.

The fourth component of the composition: confers compatibility between the polar and
non-polar components of the composition (sometimes referred to as a “compatibilizing

polymer”) and preferably is styrenic block copolymers with hydrocarbon soft segments.
More preferably, the fourth component was chosen from SEBS block copolymers that are
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a polypropylene and more preferably a polypropylene copolymer blended with styrene and

hydrocarbon block copolymers. More preferably, the skin layer 174 is a polypropylene
copolymer blended with SEBS block copolymer within a range of 0-20% by weight. The
skin layer 174 should have a thickness within the range of 0.2-3.0 mils thick.

FIG. 15 shows another embodiment of the present invention having a core layer 176
interposed between the skin layer 172 and the RF layer 174. The core layer 176 confers heat
distortion resistance, and flexibility to the film structure 10 and compatibility among the
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W@mﬁp/@mzm;t s of the conposition (sorreti nes ref ePCEUS1004/031107
as a "conpatibilizing polyner") and preferably is
styreni c bl ock copol yners vv|3§h hydr ocar bon soft
segnents. More preferably,”“the fourth conponent was
chosen from SEBS bl ock copol yners that are WO
2005/ 030273 PCT/ US2004/ 031107 -36 nodified by maleic
comprnbyte oif te, ﬁlﬁpsimcmre i7@.aPefspblys thefaoractayermili haves, thighdess within

oe G838t 3 I LTS I 0 e o

a PROGG! cdnfhonehtdisOy dfirChRNipEctbrabyn® §
Comﬁﬁeﬁges%ﬁatl on RAT(]\IISRP-p‘éél}@)'é)91 The con¥§at| bi'l i zi ?}W ne in an
14

amoymo | thate porskitiiésd irc ensinge 1tfe2®90%e by hv eighip pb xharmoes iﬂyer 176, more

f d f bly 10%
prefegibly g SHen Bt RRmeR iAot B PR ¥ o hda
f 'Tﬁé"s&:@ﬁ@@ Ebneﬁhft ofl tR BbreNayerorTm isZidsenEBSmbA (gfdﬁp consisting of

copol yner suc he ones sold by Shell Chem cal

comm@n@aﬁhatucmvéer fleeibglit otgc thed egtiegireen dies inchustiaN LE-QBE.2 polybutene
The fift
cono§Bg PS36AT b PR HAOREA S 0P i e Alpuenc

in anARbUADEY wefght 611940‘;’/@@[)% inidre preférablyel@ci0sgfant |mﬁ)st preferably 40%.
conpositions set forth above, it may be desirable to

e {hirdiPEpencni 96 UiR T YRE | TGS ANpRaPEiEo dodOBR oL pqmppounds that
confe%g%%fa’tlb lﬂgﬁallnfo?]%t fhe c‘@ﬁﬁ)%ﬁﬁ @t t‘ﬁ@téoFA KD 138 dnd fﬁ‘éﬁ]ﬁ@éj styrene-

e art as as the f
hydrearguasblockb ropsighsrst el piugs ipeafbrablye§BBR ebteckt sop@dymesr t The third

comBRHG i & wfal'qlu%a@%‘qr@ﬁwe ?%@Hﬁgf‘egfe S AR B St of the core layer
FBpso odry formin a high
176, ﬁ%?éé@%ﬁ?éﬁ%l end/gr sﬁgggfég%lgl\g e/g bl ender and fed
| nit ds also @mgsihlel éo addr htea é@nﬁncmnpcmetmgf ﬁdescorebkayer 176, reground trim

|1y fed h
s RS B o oS Aot LPLSREL L, M i

dlspe%eh%ﬂﬁéﬁd'ut theacf&)‘f'e fa?@r ﬁlt%ﬁp ﬁiﬁ%/ [ @dMQH%ﬁ‘ﬁﬂlohﬁt preferably between
tiple strands inh a water ba pel |l etized, and

apprcummewly‘ @5 0%useweigheofithe cereilzyen g6éar@pnmrtferabbowdbm therrange of

t hi,rd t hod ,by .f eedi ng t ut of the
10'3@61‘?883}P(§P$1r§?e§%1¥¥%% tg]lelr%& 3" 6 a filmextruder. It
| SF1@. 96 sROWS b lFHI@ 180 Havingth sdmtmnac&ltdcm ly@LXISZUQﬂEreﬂ t8iaGide of the
intensity mxing section so that an alloy filmmy be

RF lgyen ddi¢ oupestierie skns ilasgr d74.extthe salition TRBtaplay ¢l 82 llna)y be of one of

the 1{1'&15;}1:5[ %1’2%@1,] gﬁcl)vlggtznﬁog% hpﬁs a%‘I'}g éxqﬁic%ﬁlltaﬁlﬁ % ﬁél &d%a (ggx(?en more

prefet1ywafl behie ki€ Rideial bl @hd eI Nayky 474 r @hés&lnﬁb haeeial as the core
The skin layer 174 confers heat distortion resistance

layergl7§. dbefaeAbbh thesgluionrrontagh lyrs1¥ baser tinkpess within the range of 0.2~
1.0 mils and most preferably 1.0 mils.

FIG. 17 shows another embodiment of the multiple layer film structure having the
skin layer 174, core layer 176, and RF layer 172 as described above with an additional
discrete layer of scrap 190 between the skin layer 174 and the core layer 176. FIG. 18 shows
the discrete scrap layer 190 between the core layer 176 and the RF layer 172. FIG. 19 shows
the scrap layer 190 dividing the core layer 176 into first and second core layers 176a and
176b. Preferably, the scrap layer 190 should have a thickness within the range of 0.5-5.0

mils and most preferably 1.0 mils.



a pol ypropyl ene and nore preferably a pol ypropyl ene

copol yner bl ended with styrene and hydrocarbon bl ock
weopslhynes s. More preferably, the skin | ayer 10F@r/US2084/031107

pol ypropyl ene copol yner bl ended with SEBS bl ock

copolynmer within a range of Q-20% by weight. The skin

| ayer 174 should have a thi'cRriess within the range of

0.2-3.0 mils thick. FIG 15 shows anot her enbodi nent

of the present invention having a core |ayer 176

i nFE} P26 esthotvet avdtrer t drsbtunent] af/dhe br&enn hvehgorRbaviagesix layers

The core | a I torti
incluig e ad aric A7 EaPBY BYo d T2 RBenisedpe bt Gdapger layer 200
1AL | layers 202
e B P hmonent o o the: 111 mostFuct b &
attach&® to lappcssmeadndqs oﬁfme teon e lapgre2 00 FIGhaV shews e karsiss layer 200

betwigthﬁm gQre qe}yﬁga]g?g % eﬂimlgaér : hzf Eggn?he gr gftﬁe %arnyer layer 200

dividTRRN St Slay &hﬁa‘ it ttwb BB MBREs 1362 af@l176b.of THe Bitdler layer 200
preferably a polypropylene in an anount that

incregsassthe tgas berrien propeaiiageofche Fdmegactye.wdibg Hhartigr layes 20@rie selected
5 50%

fromptﬁéfgé? 176?}1%@% 8;1%{1%%%@“1' chfo és S ?} @5 Qﬁiéhtmgi lé%dea the name Evalca

(Evafar®e)) @iigh1 9 feldsBe of efyetallmg Qi’olﬁa?lﬁde Sudth&sSdlarf PA® QDQ}B(SM [Chemical
consi sting of conpounds that confer flexibility

Co.)tlrigh nﬁﬂ]@ qoateat acrslonﬁ@lelf@pﬁlmmh ap Brye P eold by British Petroleu.
Prefe(faﬁ %Et;ﬁ‘nelp fa%é g’é;gp ¢ eth% %ﬁ@? fﬁ8m98 1AL o{hu%léﬂgss within the

COI‘ ayer rn an anou

rang&\6f @BL1. Dfmlé@%zlﬁﬁ%pm&lpﬂ@frﬁﬂﬁbl y 40-50% and nost
preferably 40% The third conpongnt of the core | ayer
L

17§h¢ e iayss2mpnbasecirdran 1%%@ cpg, apd pr@ewp@er copolymers
4l
Suc}l%% @H%E Qld déjlhérd@g% g(?i 31/1 trcgﬁees fg‘hﬁﬁgﬁoc ar Lulwﬁmk co po y rre)r and Bynel

(Dupant) amdmoplkid’im abﬂh;ckﬁEdBSVMim the camge Ioﬁl@é?r $.0 nifie andhiodt preferably
c,?n'ponent Is in an anmount preferably within a range of
0.5 ngil. 4004 by wei ght of the core layer 176, nore

pr ’?ﬁ@%l%ﬁlp\fes@&%%nlf%@@oﬂ’f@%@lﬁ fo# ﬁﬁ:kﬂdse;@lﬁ’veﬁﬂorﬂ &e 8k Suitable for

possi bl'e 'to add as a fourth conmponent of the core
steriliziyg empB6draimelags uiod ranal BAPEX apicatitrsr sugh as drosetaer disclosed in

U.S. iafoaf ey B0TRE s PeBmhoniG Bein e TSPty Syfuihigge part hereof.
OthePTlARINRY BRaAEIRE teAniARl FPURtIOA Qiap afb ym@ﬁ-tp&“&&ﬂ‘e sterilization
approxi mately 0-50% by wei ght of the Core |ayer 16,

techraguesrod rtlms prvehtion mcyudm ftemible edlbcultmg eonddiners Gudoes fim@e disclosed in

us. R ey SR04 ey LF R afictbineborpiled etpeir ntirety

hereiddjeefilerdc® add PR adfart M@eofRPrbt@MEsondpAfibRAMESI 4nf doRfiners such as
skin layer 174. The sol ution contact |ayer 182 may be

thosediselasedoin UShPatent Moi 64399.423 whigh ts inesperategdreecin by reference and
mad® raef:a%{ ﬁeregf Vga{llals%ogé %ielnlh%ecp 8&1}{3 tﬁé lh&h—ﬁ‘néjsuﬁavgt LfTPon techniques

disclosed herein. Further, the sterilization techniques are also suitable for sterilizing

containers for containing oxygen sensitive compounds such as deoxygenated hemoglobin as
is disclosed in U.S. Patent No. 6,271,351, which is incorporated herein by reference and
made a part hereof. Because the sterilization techniques only require exposing such
containers for a short period of time to temperatures greater than 100°C many containers that

are unsuitable for terminal sterilization using standard techniques of exposing the container to



preferably will be the same material as the skin |ayer
174 or the sane material as the core |ayer 176.
woe@besemd y, the sol ution contact |ayer 182 haBCHUS2004/031107
thi ckness within the range of 0.2- 1.0 mls and nost
preferably 1.0 mls. FIG 17£§homs anot her enbodi nent
of the multiple |ayer fllms3t ucture having the skin
| ayer 174, core layer 176, and RF layer 172 as
descri bed above with an additional discrete |ayer of
stearacat 4310 forbk hoeearetdapatd& iof beiag derniinalyasterikized wiﬂ?l/ ¢he high pressure
I.ai{er 76. FlI 18 .shows the discrete scrap |ayer 190
techpjg ¢ PSSP, 176 and the RF Iayer 172. FIG

19prh OMSsholie %g@ 2h@ﬁwlng ADasteV22h o4 gmngéﬂml AMSvell known
176 into first "and second core Iayers 17 and 176b

in tier at. erﬂm grynngh 229ceampbe 4tsicated Ofrash e dnaterals glescribed above. The

syringd Rgray o e A or e Brpdsas obe houdsbaf gitprmaceutical

comp é’lﬁldFdrﬁ th&@ afloeMBed AP Bretibeitde "ElHe Nfinké BapélamdPreferably both
|nvent|on having six layers including the skin 174,

the tasteb and éhe nlvasrAMeke eapalle ofichenging yolmesy Bl refparie 40 an increase
pres%%g Bh&'bo Hr’%%t%s 399 an&gj %ﬁ%ﬁ&{t%v@%h%?{}htl{%ﬁt 8%{0%1&1179 gsgﬂlce to be

yers and her e her e
capaBIet(ﬁ'G’ﬁﬁﬁtahdln(gnn@&lrmalaS Stéﬁﬁzaﬂbn preefsauiithie ﬁndeaﬂeﬂi 2 0 O
FIG 21 shows the barrier er 200 between the c

| aff - Zrehoxysp eaEridge; 330, 05)/18?6“11?94’1118:11 Gody 232 Heliping r@echamber 234.

r e t
e RIS AR gy 0 0 Bt By T
cartridpercaade snsetted gas akalahverg lde‘pc@ peshtasegetobyjctoe sbeH aw those set forth in

structure. arri.er 200 .is selected _fromthe
US.ghees Nanéils 1263.98 8t Hwél%ﬁé «ﬁa‘lww devdematad 18 sepable of ragpessing the

contéﬁg g 48 @ﬁﬁmﬁ&@ﬁ%ﬁﬁn i g{h}% thd @fﬁérﬁ@fo@%sé hi ghl y

assy or crystal am de such as Sclar PA (r)
( DEf@5 Sloevs o dhid ©oess,demicg25Aihavinger wedicalntubing 252 and an access

devi 194, Shertsers dERfRe kP PGF, B pireeina et pisest mgmpUsl or can be
adapltéd & Bydkese ottleRWise @bﬁﬂé&p o t@n%thg% tardeD ek QS%%nV‘é}I AU from the
the range of 0.3-1.5 mls and nost preferably 1

contamblsused“ ey st¢rdizatigre tcsdeiﬂ’zryrta)a Hatieniedrde pnethén @mmiﬁﬁd toedliver the
I ene and {or opyl ene copol yners such as those sold

Comﬁ?? tf’r?é’aﬁlle%duct desi gnations Prexar (Quantum

Chenbrealre @GumtRi bf Byfi@iners($dR Qﬁbbﬂ&ﬁg)&fiﬁéﬂl@nﬁﬁiéﬁl éontainers that
t hi ckness within the range of 0.2-1 m|s and nost

cannpt witbstand g terouimpl sterilizativs 1ipesiss pf exnoging the eoutringmboistaam at 121°C
for eochnl gues of the present invention are also suitable
lf% sterilizing enpty drain bags for renal CAPD
appl i cations such as the container disclosed in U.S.
X. Fagwid No. 6,004,636 which is incorporated herein by
ref erence and nade a part hereof.

The present invention provided sterilized products and preferably those containing
pharmaceutical preparations, including, but not limited to, containers containing sterile
pharmaceutical preparations, the preparation having been sterilized by supplying heat to the
product and pressurizing the product to a pressures of greater than 0.25 Mpa. The present
invention also provides sterile pharmaceutical preparations that are free from chemical cloud

point modifiers.



O her containers suitable for termnal sterilization
usi ng the high-pressure sterilization techniques of
wa hios/o3a2vent i on i nclude flexible cell culture PCT/US2004/031107
contai ners such as those disclosed in U S. Patent
Nos. 5,935,847, 4,417,753, 4,210,686 which are
incorporated in their entirépy herein by reference
and made a part hereof. Protein conpatible filnms and
contai ners such as those disclosed in U S. Patent No.
6 B%oﬂlﬂSbWiindétsio@di thatovmdnat étnpesr end rﬁx;diﬁeiftiene rigghe presently

made a part hereof, can al so be st d, usi,ng
prefofiig emhgHimpeFs descaibed Bever YAkl bg PPEERhIo @‘8@3 G iDL, Such

changéiraeﬂd c&ﬁkﬁ{s’ cahl e Rh& Mthgtﬁtdegﬁﬂﬁl%%}h GHE 8pift Bndk&e of the
able or sterilizing contalners for containing
presenk jryenticre asd wmheut:dmpms}ndg itsuofendesl atbvaripgemaltag therefore intended

that %‘Cgol%l‘n%géi Qn‘ﬁﬂPe‘lﬁ’F‘tgcl’r}ss 3?’%%?@5% g’et?é’P 8?4?%635/‘“?181‘ erence

and nade a part hereof. Because the sterilization
techni ques only require exposing such containers for
a short period of tine to tenperatures greater than
100C many containers that are unsuitable for term na
sterilization using standard techni ques of exposing
the container to WD 2005/ 030273 PCT/ US2004/ 031107 -39
steamat 121 C for 1 hour are capable of being
termnally sterilized with the high pressure

techni ques of the present invention. FIG 23 shows a
syringe 220 having a barrel 222 and a plunger 224 as
is well known in the art. The syringe 220 can be
fabricated fromthe materials descri bed above. The
syringe barrel can be filled with one of the

di spersions or dry powder of the pharnaceutica
compound and then autocl aved as descri bed above. The
syringe barrel and preferably both the barrel and the
pl unger nust be capabl e of changing volune in response
to an increase pressure and both parts 222 and 224
must have sufficient heat distortion resistance to be
capable of withstanding the termnal sterilization
process of this invention. FIG 24 shows a cartridge
230 or insert having a body 232 defining a chanber

234. The chanber 234 is sealed with an end cap 236 or
a pair of end caps if necessary. The cartridge can be
inserted into a delivery device such as a jet injector
such as those set forth in U S. Patent No. 6,132, 395,
or in other delivery device that is capabl e of
accessing the contents of the chanber 234 and
delivering the contents for use. FIG 25 shows a fluid
access device 250 having a nedical tubing 252 and an
access device 254. The access device can be an object
for piercing an access nenber 154 or can be adapted
to dock or otherw se connect to the syringe barrel 222
to convey fluid fromthe



contai ner used for sterilization to delivery to a
patient or to another device used to deliver the
W@ upo3i2t3 on to a patient. There are a number BET/US2004/031107
contai ners such as certain polyneric nedica
containers that cannot wthstand a term na
sterilization process of exposing the container to
steamat 121C for 1 hour. X. Products The present
i nvention provided sterilized products and preferably
CLAMSse contai ning pharnmaceutical preparations,
I ncluding, but not limted to, containers containing
sterile pharmaceutical preparations, the preparation
Vi n sterilized by supplying heat to the
Eﬂ@gﬁ&#@%ﬁggﬁd pressurizing the product to a pressures of
greater than 0.25 Mpa. The present invention also

P B 11 Bl (o SEHLGHE iR GO Pe g Bl KEte and an
mst&,@@éé@%gﬁgﬁtsiﬁg{ﬁé@g&w 031107 -40 It shoul d be

under st oo various changes and nodifications to
t he pr epressurigingghefystaneth exebesdif Petdt MPd és ticidaselthisderaparature of

will be a rent to those ski.lled . in the art.. Such

the sYyeJBeR BRI SEERETao A HER e WP omd
depart i Rghdra@md Messuld fibi tAOSysEaPPEoRltht BRsterl k@SR&! the unstable
invention and wthout dimnishing its intended

stateadvantages. It is therefore intended that such

changes and nodifications be covered by the appended

cl ai ns. 0 P 004/(.0 O0Z7e - :

o ™ P R OB ETHRROMOR O o e
tempepB@aiof tiyste thaemperatusé mdxeesstodVe*Gand an unst abl e

state conprising the steps of: pressurizing the system

i n_excess of O(ﬁS MPa, to increasgﬁ#he t epper at ur.e of

thd syst@nmghod qferlaBn brWherea PieR | @ Prasgiriying djereases the
tempRratirE of |1 sgé’téﬁﬁ?a B et A KBRS ROGESUr € fromthe

system before the systemreaches the unstable state.

2. The nethod of claim1 wherein the step of

préssur Thé mgthod of elased wiarein tlemyien off pressunzing lee sypteteispulsed.

to a tenperature in excess of 70C

5. The method of claim 1 wherein the dynamic system comprises a

therapeutically active compound.

6. The method of claim 1 wherein the dynamic system comprises a

therapeutically active compound and a vehicle.

7. The method of claim 1 wherein sterility is established when the probability of

a non-sterile system is equal to or less than one in a million.

8. The method of claim 6 wherein the vehicle is an aqueous solution, an organic

solvent, or an oil.

9. The method of claim 8 wherein the system further comprises an excipient

associated with the therapeutically active compound.



3. The method of claim1l wherein the step of
pressuri zing increases the tenperature of the system
W 00d/08@nper at ure in excess of 120C. 4. The neptiDUSWN4/031107

claim1 wherein the step of pressurizing the systemis

pul sed. 5. The nethod of claim 1 wherein the dynam c

system conprises a ther apelﬂ@i'cal |y active conpound.

6. The nethod of claim1l wherein the dynam c system

conprises a therapeutically active conpound and a

vety. cl eThe/methbé ofetdiod oheimihe therapartiei congpoend lis 4 yolid a liquid

establ i shed when the probability of a non-sterile
oragadistemis equal to or less than one in a mllion. 8.

The nmethod of claim®6 wherein the vehicle is an

agpeou l'f'eo}n%hoﬁ%f AmOT OFREGin 8R! H&ApeutiRlcoftfboBhd is & the form of

The met claim8 wherein the system further
partidlenmrliqgébdmpletscci pi ent associated with the

therapeutically active conmpound. WO 2005/030273

PCT{ US2004/ 0 O The pet hod cl.aim9

W o i oo o e I e e PG gRefReT s g average

effecAie fiz88Plesslthan TO®midGbM0d of claim 10 \Aher ein the

therapeutlc conmpound is in the formof particles or

gyld droplets. 12. The nethod of cla|n111 wherein
par The: methody ofgelain dil swhered e navisleyyer dupide bpye an average

effecfp_[g%ﬁggf e?sst?%ﬁ li‘é‘ﬂn%r ?m crons. 13. The nethod of claim

es or droplets have an average
effective size of | ess than 10 microns. 14. The net hod
of14:I ai Thel inevitodr &f clatnhd 1pahéreml ths mrtidesopt dtapldtahevaan average
verage _  effective size of less than 7 mcrons. 15.
effecﬁ‘ﬁ%“ﬁ%?ﬂ&ﬁﬁ then AMieiong-1 wherein t he particles or

droplets have an average effective size of less than

3 14.CT OPfe mbfhod I&¥c1aRA rlqdwﬁéreﬁﬂ fheattlcIMN6F BtdpldteiBave an average

particles or droplets have an average effective size
effectife bigs of kebsatharl 3miicroos. 17. The met hod of claim 11
wherein the particles or droplets have an average

ef {66 cti Tfe Meftod® of cl?us'n% 1tlhaﬂer§1(r)10the particles or droplets have an average

effective size of less than 1 micron.

17.  The method of claim 11 wherein the particles or droplets have an average

effective size of less than 500 nm.

18.  The method of claim 11 wherein the excipient is associated with the particle or
droplet in a manner selected from the group consisting of: covalently bonded thereto,
ionically bonded thereto, electronically attracted thereto, adsorbed on a surface thereof, and

suspended therein.

19.  The method of claim 11 wherein the excipient is a surfactant selected from the
group consisting of one or more of an anionic, cationic, nonionic and zwitterionic surfactants

and biological surface-active molecules.

20.  The method of claim 11 wherein the particle or droplet transforms from one
thermodynamic phase into another thermodynamic phase following the withdrawing of

pressure.



18. The nethod of claim 11 wherein the excipient is
associated with the particle or droplet in a nmanner
wa@edososed f rom t he group consi sting of. coval et /yS2004/031107

bonded thereto, ionically bonded thereto,
el ectronically attracted thereto, adsorbed on a
surface thereof, and suspeﬁ‘ééd therein. 19. The
nmet hod of claim 11 wherein the excipient is a
surfactant selected fromthe group consisting of one
or2Inor eTld nethodndfosisien 12 athiepsin che ﬁrerthoahjnanﬁm @hase is selected from
zwi tterionic, surfactants angd. biolo

the sipoRBUS R TAENUIED PEcen BBl an RbRG e Fapelpd auid.
wherein the particle or droplet transforns from one
t hey Mo dyRARHhoRRESRirh 2 Qvlfé@&hlﬂ‘fédﬁ”ﬂéﬁéhe@ ﬁu\’ﬂh@@h&m@ﬁgl—%ic phase is
followng the withdrawing of pressure. WO 2005/ 03027

from RCTit4iS2994IliD8 Ist@Fture 48 a tondlieystallineosirusture | diffeeni from the first

t he thernodynam ¢ phase is selected from the

rein
my“éﬁﬁﬁﬁ“%%ﬂ?lstlng of crystalline, semi-crystalline,
anor phous and supercool ed |iquid. 22. The nethod of

clzg.m 2A mbBbe o claki 1d¢cfrﬁ1ﬁis©€%3mel ddditial §iep BOypAyihg heat to the
phase is froma first crystalline structure to a
systemeaitherithepyaly the proserizing Meneradditional kestingr om t he first
crystalline structure. 23. A nethod of claim1l
) ' l?%]mteﬁl%d %‘f‘giaﬁljﬂ 91 E{?!f}he%lﬁ @heogen@gﬁmﬂ{ bfthe mtiQ raised above
the  systemerther throug e pressurizing step or
100°@deti 4 fixne peribdat éxcess 024 mifihte. met hod of cl ai m 23 wherein
the tenperature of the systemis raised above 1OOC

for.a tine period jn cess .of 1 mnute

reAod Be mPlon s sl ip A ST e R e 1 nlishit Hie atepyia pulses of
me@%?kgghgn pu!ses of yarylng pressure. 26. A ﬁe;hod

sterilizing conprising the steps of: providing a

pol ymeric container containing a therapeutically

ac2.ve Songhehtdr sierilizing somprising the sfemsiodl e; addi ng heat

to the contalner pressuri zing the container in excess

of 0.25 t ai

o oo B0t DR AR gyl g8 Al OEbmpouna
in a rhes&E véhitlg; St ep belng carried out for an effective

time to sterlllze t he vehicle; and
adding heat to the container;

pressurizing the container in excess of 0.25 MPa, wherein the temperature of
the container exceeds 70°C;

the supplying energy step and the pressurizing step being carried out for an
effective time to sterilize the vehicle; and

withdrawing the heat and pressure from the container.

27.  The method of claim 26 wherein the polymeric container is fabricated from a

non-PVC containing material.

28.  The method of claim 26 wherein the container is fabricated from a film having

a monolayer structure or a multiple layer structure.

29.  The method of claim 26 wherein the container is fabricated from polymers.



wi t hdrawi ng the heat and pressure fromthe container.
27. The nethod of claim26 wherein the polyneric
w@eomwsasnes is fabricated froma non-PVC cont aPeii/ng004/031107

material. 28. The nethod of claim 26 wherein the
container is fabricated froma filmhaving a
nmonol ayer structure or a mJI414i'pI e layer structure. 29.
The nethod of claim 26 wherein the container is
fabricated from polynmers. WD 2005/ 030273
PQIU. US20ketmetibd @F claftd 28 vhefdie thegtoyderid comltaneni@ fdapted to connect
ﬁhgr el r% the polyneric container is adapted to connect

to a fyd frapgiey Yempeinst er nenber. 31. The nethod of clai m 30
wherein the fluid transfer nmenber is a tubing. 32. The

mei10d Phe mbolof Clath 80 SR difM he Al @aﬁsrfé’trl%%ﬁﬁ gl'ﬂg IR Hing.

is afluid delivery admnistration set.

nmet hod of claim 1l wherein the container is selected

f r#&m t hBhgymeihod of olagh S0iwhgrait the bud freusfed memiber is a fluid delivery
iner, a syringe and a sealed tubing. 34. A

.cont ,
adrmﬁgﬁf‘@% Seﬁ'r oduct conprising: a flexible, fluid tight
pol ynmeric container containing a sterile therapeutic

C 03R o UNThetinghed S€ 6lair 1avhedéin @RUDnEMhaitd Sectdd@om the group

conmpound being in the formof particles .  having an
consigiieg afyescalegddlfid sentpingy a syiigerawd assaled bingi pi ent

associated with the particles, the solution being

esgenti gl yidfi 68 Etﬁk@fg oint nodifiers. 35. The
pr%duct 0 é‘%a?md& rel' i the container is

fabricated froma non-PVC containing nmaterial. 36.
The pr oddlexibdé, Shidi figlB5palpmmers wontager contiimieg & Sterile therapeutic

fabricated,f.roma filmhavin a nonol ayer structure )
compsfng, e 1 Fhagpuou Tt dhe b B g (hegfom of particles
havirfgl &1 me%{%evmr RthbRE rhickdh HSar OicHibhiaRsR ALY ithehOPirticles, the

of a polyolefin. 38. The product 'of claim 35 wherein
solutioneeirig assanéialin rgb b€clofd beinhigpodidiztsed i nto t he

contai ner using radi o frequency sealing techni ques.

25y, o S 0 PRl B S AR  en e

contaEag Hakdial.n accordance with ASTM D-882. 40. The
product of claim 34 wherein the product having been
sterilized bg ) . .. .
36.  The product of claim 35 wherein the container is fabricated from a film having

a monolayer structure or a multiple layer structure.

37.  The product of claim 35 wherein the film has more than 50% by weight of a
polyolefin.

38.  The product of claim 35 wherein the film is capable of being sealed into the

container using radio frequency sealing techniques.

39.  The product of claim 35 wherein the film has a modulus of elasticity of less

than 40,000 psi when measured in accordance with ASTM D-882.

40.  The product of claim 34 wherein the product having been sterilized by
supplying energy to the container and pressurizing the container to a pressure in excess of
- 0.25 MPa.



supplying energy to the contai ner and pressurizing the

container to a pressure in excess of 0.25 MPa. WO
wWQeBSHIRAP 73 PCT/ US2004/ 031107 -45 41. A et horICT/U82004/031107

sterilizing a flexible nmedical container conprising

the steps of: providing a p4_yneric cont ai ner havi ng

opposed side walls, the mallé having a nodul us of

elasticity of |ess than about 40,000 psi; supplying

heat to the container; pressurizing the container in

exébss Afmahobloysteriliaing adirriigmedicaleontaingg camprising the steps of:

pressur|2|ng steps after an effective period of tine

achj e . .
C| ai m a4 &ﬁig& éﬁgﬁieﬁgg n giliﬁlre]lr?JWn (ﬁ)ﬁog%&esdﬁn%tﬁﬁsg al{)ef walls having a
mod@lﬁ@bﬁelast&ﬁﬁ off tgs thah hbeutofo,000aisin 41 wherein the

container has fluid therein. 44. The nethod of claim
43 wher 8iPRbEMELS {0 BreicentgMelqueous based sol ution. 45.

The me eﬁgct eg ngtﬁlégarﬁgmmﬁ%%égsw@zgwaa'aﬁ r is of the

type s romt group consisting an |. V.
c ont ai nﬁrd,m@thd haatingheag, pressumidihg pieps afteaah effectoret @iiod of time to
pr ot corrpatl ble container, a cell culture

acm%’ér@t%ﬁ %Fon 30§l ood substitute container, a cartri dge
for a delivery device, a syringe barrel and a fluid

adm ni s{pade®dd $klaim 41 wherein the container is in an unfilled state.
43. The method of claim 41 wherein the container has fluid therein. -
44.  The method of claim 43 wherein the fluid is an aqueous based solution.

45.  The method of claim 41 wherein the container is of the type selected from the
group consisting of an I.V. container, a drain bag, a multiple chamber container, a protein
compatible container, a cell culture container, a blood substitute container, a cartridge for a

delivery device, a syringe barrel and a fluid administration set.



