HI GH PRESSURE STERI LI ZATI ON TO TERM NALLY STERI LI ZE
PHARMACEUTI CAL PREPARATI ONS AND MEDI CAL PRODUCTS
BACKGROUND OF THE | NVENTI ON Technical Field The
present’ i nvention provides a process for sterilizing a
phar maceuti cal preparation sdch as a di spersi on of
smal |l particles or droplets of a pharmaceutically
active conpound using high pressure term na
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Such drugs provide challenges to delivering them by

BACRIGROUNBLOF SO pRioN! y used by —nedi cal
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therapletieié be ditlgnostiehdffeatsnihes aﬂ%%ﬁfi‘ﬂrly RHBFAbr ifsfRbR! in agueous solutions.
Sug:hd%@gs and_transdermal routés. The optimmsiz

P@queﬁbéléenap%tﬁéebvm f@?né)waﬂirga:llsig{gm dmtmdnhnonly used by
% rb&m%f bfe Pol%ﬂﬁ{l ohfie 8 lﬁ ﬁglifrpg? slp |p6ﬂ‘9"f°l3 qn@il particles of

f act raveneous
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|cles st be jn this size range an
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 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 st 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



t he presence of these stabilizing surfactants,

however, small particle suspensions are often quite

heat - sensitive and cannot tolerate term nal

aut ocl avi ng. The pharmaceutically active ingredient,

surfactants, and the drug/suw?actant assenbly have to
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United States Patent No. 6,267,989 also discloses that an optimal size tange is most

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




Therefore, there is a continued need to devel op new
and i nproved processes for termnal sterilization of
smal|l particle dispersions in the pharmaceutica
field, and the present invention addresses these
needs. Systems and sol utions dther that particul ate
di spersions often require sterilization prior to use.
Exanpl es include dissolved pharmaceutical solutions,
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effl,cagg of such systens.” The inveéention further
compropyise akths spstemistesidizerhar maceut i cal prepar ati ons.
Sui t abl e containers include any container that is
stabil e under the present nethod including nedical
' TER INBENDION ni ng nedi cal solutions. The
" met hod invol ves supplying heat energy to the system
and pressurizing the system in excess of 0.25 MPa for
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medical delivery devices containing medical solutions.

The method involves supplying heat energy to the s;.ystem 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




variety of solutions including solutions for
parenteral adm nistration, solutions for acute or
chroni c henodi al ysis, henofiltration or
henodi afil tration solutions for acute or chronic
peritoneal dialysis, anbul atedy peritoneal dialysis
and automated peritoneal dialysis. The nethod is
particularly useful in the sterilization of solutions
systomi Tiendysiem @inUbios Be alldWed toMalm e BiBleal Wofheaiaf@d dnllpressure for
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suct 5t e Ebormeamies Skpmbaliy madaerided o ey he eloese is over about
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hexa onal phase; FIG 5's
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undﬁgrﬁdeml sanple (Exanple 1); FIG 9 shows a

&E res ure sterilization cycle (Exanple 1); FIG 10
s h 0 Pﬁeﬁ pepesis fad @F@b‘\iﬁ%gf the ﬁrqsmtuavenhﬁnmllm discussed with

12 shows a
m%%%@%ﬁ%é%pee gsea H%‘{P&m 113 shows a
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FIG. 2 shows a reversed micelle;

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 17 shows a four layer film FIG 18 shows a four
layer film FIG 19 shows a five layer film FIG 20.
shows a six layer film FIG 21 shows a six |ayer
film FIG 22 shows a seven layer film FIG 23
shows a syringe; FIG 24 shows-a cartridge for a

‘medi cal delivery device; and FIG 25 shows a fluid
access devi ce. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Whi IREGE 18 shol\aaRiel Bdyet Slnguscept i bl e of enbodi ment in
many different forns, there is shown in the draw ng,

and B 16 shewg adbiep baver BiLein in detail, specific
enbeg! h%w%la%ﬁfﬁ or'Hp0 the understanding that the
present disclosure Y$ '’ be considered as an

exedpBi ¥8 shawis arfowflaydrifidmpr i nci pl es of the invention
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spegl'llé1£b§h€ﬂ[ﬁagiq’ﬁgﬁe§%?’?5l ustrated. The present :
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pre tasl [ Ldes a nethod of sterilizing a
dyni:%@'czzséyi}éﬁg%ﬁ%nelg#?\aﬁ@yst em capable of going froma
st abl@ chews uepligde € state) wherein the systemis
_subhe(gted to high pressure for a time sufficient to
st ef {$-28shows a sodeidgs I ¢ medicaldelivenyglevies; andst em to go
fromggtsﬁ%ga%ﬁ;&cgég_%@ﬁce_unst abl e state. As used
herein, the term"sterilization" and its variants
shall nean the kill or control of bacteria, virus,
ddtBlda N G CRENT obes in a system such
that the system provides a reduced risk of infection
upon use with a manmal ,- preferably a human. Preferred
net Widle this ibvatiph 85 eceptiNeof EfBodiRdh inShehy Hiffefer® forms, there is

. systemto the point that all or nearly all of the
Shob%o’:no@fi drwing.canghwyl be deseribpdobersin inadetnik epecific embodiments thereof

-0 Qs ' ' .| L for .. .
i g % 1 ol U A il ol Bpicaion o
theprincipdeseof Fheainvertgpaaat isonotcimteniied o dinat ¢tk hyventise kOt specific
em%c?c@%?it Lgﬁlstrktr%gm in the art and -6- that will be
e ‘6% ISt ~general , the method provides subjecting
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. i.s preferred for high-pressure sterilization of s
dJIIB]él.S]@lpg fthe usability, stablh%y, 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 buman. 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

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




di spersions. The invention further provides sterilized
phar maceuti cal di spersions. The high-pressure
sterilization techniques of the present invention
allow for sterilization of snmall particle dispersions
wi t hout causing significant dégradatlon of the
phar maceutical ly active conpound, degradation of the
- surfactants, or causing a change to the
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It is contemplated that the high-pressure sterilization techniques are svitable for use

with a number of organic compounds.




The nethod of the present invention is suitable for

the sterilization of pharmaceutical preparations in

general. In preferred nmethods of the present

i nvention, the pharmaceutically active ingredient

will be such that it associat&s wth a dispersed

hydr ophobic region (e.g., surfactant assenbl ed
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agents, antiviral agénts, anxiolytic se

- agety, ranhfelntinticsh @n-aplythmic egeds, witthidticngastireagdants, antidepressants,
tr.as dij orticost.eroids, cough.suppressants,.

entffibelEe beonlh galiceTifichg AR R oo e, qmiiyoeRensive. agents

antibnCcRiinic Sagedl 3P ARGt a6 Rriah QRS akitiSalartA P §ics A kntineoplastic
agent s, henogl obin nodifiers, hornpones, hypnotics,
ageq PEYZ08l Agefih t SImunoSTRIFpRS AR, pInara IS ragtithyroid agents,

B ' , LD .
anttvill Sk ioBbly NG TR Ret YRS HeldlfFonlHRG Mlocking agents, contrast
mec},iaJd cottionsteroidsp rcgsgha gbppoekisants, I (ﬁdiglmsﬁh apers, edibgwatic imaging agents,
. sedatiyes, .sex hornones,. anii-al]ergjc agents, ) ]
iR, (ORI T BT AGES  bemER|ARtsaly agDR s Remoglobin modifirs
hor¥Ra8¢]i Hyphetics, Mo bl %@qdp- athi . :
° Ant i neggl ast 1 c, or %%?ﬂ:g%%ngpaggg ts, I?ﬁ%leu%‘gqgg?r 151?1%1 regulating
ageptst Moppdariaiesy gupsld i relaxants,apdrasyepithernimedics,o mpentinaisid  calcitonin,

.ner [ | asties selected fr the grou .
R e TR YN S —
stiniulinth) tsynpathahdienids] nthyde NkSendd) d vaddlilot! | $Socinkhe vitamins, and

t herapeuti c agent can al so be a biologic, which
- xanflipes, qdatingeplastc, op aniianreragents, iselyde bhsare not limited to paclitaxel and
derRiyVP SBHipdESd bRV LAGSRS ' isti
oY RBimpRiats, o ORK PAEDpIsRRL) BUENES G e Wbl gppsisting of
alkajeids,h anfimletabblites,| eozynmrinkibitors) .alkylatingi agentstand agiitiotics. The
the@ﬂéjl%dg%etngf}:aé'zh?&’ b PRI ISHER ANaSOBN Bt Takad to proteins,
- polypeptides, carbohydrates, polynucleotides, and nucleic acids. The protein can be an

—

antibody, which can be polyclonal or monocional.




X-ray imagi ng agents include WN-8883 (et hyl

3, 5-di acetam do-2, 4, 6-triiodobenzoate) also known as

the ethyl ester of diatrazoic acid (EEDA), WN 67722,

i.e., (6-ethoxy-6-oxohexyl -

3, 5-bis(acetam do) -2, 4, 6-tri r8dobenzoat e;

et hyl -2-(3,5-bis(acetam do)-2,4,6-triiodo- benzoyl oxy)

butyrate (WN 16318); ethyl diatrizoxyacetate (WN

129 Miipgnaatib ygents tndude the x-ray imagi ents and contrast media.

bi éél\%cet am do)-2,4,6-trii ogobe%glgg/alg_oﬁ;%r%oﬁli g?leﬁl% %V\Fﬁ?mples of

Xy gpeping\agents ynclpdg WIN-8383 (ethyl 3,5-diacetamido-2,4,6-triiodobenzoate) also

ki G395 A CRler B¢ gl RS EREBAD WA 752 1 3T Bib Y R oxotionyt-

3»32252(%;@113?)&?,6-ﬁii4c(1®emddt@dobenzovmwmla,a@a(a%maﬂﬁdd)%i\,ls-uﬁodo-
, 4di et hy - - .

e BRSO 18319 b stinragmiosstalen ARSI tathst 2-G,5-

bispacéRinidoyes hylirinbBon2ofib §Gted 0) (wiN N (3.5

i 7 )%}()gﬁ@ny ae'OI ( V\]ﬁ?lzg)758§ ?ﬂlyl 23,5

-triiodobenzoyl oxy) cetate

.2,4,6

bls&cgfggﬁgqu%ﬂ,éftgingbenp{)ﬂpﬁy. acetamide (WIN 65312); isopropyl 2-(3,5-
A B CPRER) R0 U3L 2s
is@chtabiidd)dl; 4 6 tito fralonbRATHE | L (BXXYia@r ido)-
9 4b %ﬁn @0%?&%9 -Bsﬂt]?r w\?\r)ﬂ?\l}a%?ZOQ)ofhh@Pr ef eéfﬁé?g)gcegﬁ? ?a(g??(‘b’is(%cetamdo)
’ ad;' peroe yfﬂi‘é’_)tH&’Wlﬁﬁtearm%@ﬁgﬁ);t@fwmwraﬁﬂ, [[3,5-
s A St DA ARRLFE AT i i
3,5r‘@%@ﬁ@m)éiﬁ-ggaldgt4—fmﬁl}dﬁy?th®§u%bufenm)enzeytgﬁt | GVIN 68209,

,_so) ubilization of carboxy|ic_  acids at

Pf%‘%ffy’édf’%?ﬁ?g?tc%&e%fml&ﬂe st _ ﬁaﬁ’FP%‘ﬁ%ﬁ. torligipteggaip rplptively rapidly
unde| piisvlogiehl nednaitiogs! B YidiSimiAGk da?ltyrs Pﬁll?icﬁs ass.o%iatetall inflammatory

i odi pami.de, diatrizoic acid, and ne Zol C acl ong
TospANSE: ARIsHRSESAHPR mayyresulinfron enkyrdaticabetiolypie,ciobbilitation af carboxylic

; 29 1 165, .and WN 6 9.0l .
widd 4 B2l Mt 200 WD, A% AT 85809 Qe crvoric
acidsymuch ag iciipantideyidizrizdio acif)pdrdi Betiabie 2Bide HIBhA Wi dRlytically labile
. Jmagnetic respna [ i ng _aids such as gadol i ni-um
iodbEfl Spaties G1Eh G N S2FZrlRE 12801 SHEN #8165, agdWEN 68209 or ofhers
may¥epRigdof such conpounds are gadopentetate

di negl um ne (Magnevist(r)) and gadoteri dol

(Pr@ héenirgs) metlia dcdwdepthub rro ot Hasiesdc tog gmeticubdte preparations of
o OSSR S ST B Sl
agettbs t Exdhaples off RechE¥drhpouBia rai’@%rﬁgfg%?aétaé% ggﬁ%ﬁl}@%wvwgﬁis@) and

Edition, The Pharmaceutical
gadoterifoldBrobenesdd herein by reference and nmade a part

herlégt‘:.ifsc .The tgﬁ%%a czuti c agents and diaghostic agents -
aré” "¢o PP %f"p AR (bR e 1 &E%ﬁﬂ%@am%amtwd a listing
of sheui¢yivithiaseakin O dafl beBu fn MBRARIC! ‘i‘ﬁ { BRGY i?g?rgﬁg(gé%%a, Twenty-

ncl.ude sol utions for continuous anbu ory

ninth fHeR.e Hhe BharmspaicaldPresy siandangd 19R9yowtiieh s irgorpofated herein by -

~ 17C +n d ' ctive,.i ngredi ent capabl.e of .,
refeﬁgég%dan%ggr?e tplhlz lgeg%:lfs i :113]/1.(3 thethpettic agents and diagnostic agents are
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. -




Exanpl es of these active ingredients can be, inter

alia, enollients, hunectants, free radical- inhibiting

agents, anti-inflanmmtories, vitam ns, depignenting

agents, anti-acne agents, antiseborrhoeics,

keratol ytics, slimmng agents;9skin coloring agents

and sunscreen agents, and in particular linoleic

acid, retinol, retinoic acid, ascorbic acid al kyl

est ers cosmpetioy srennlisi Ry @tivoiroyediit topatith %?tqa%% cosmetic activity
EeStng’ tocopherol nicotinate, unsaponifiables of )
Fitpples of firse acive ingredignts can ke inter aliay emoliynts,dimsectautshfree radical-
ir$hih O‘%ld] j: B [:yatkves, _antioxjdants,

bet a- % ar ot 1;cé’n g,ﬁh gl%lﬂniﬁlgh %p#gé;n‘gﬁﬂla%% %Efpé%?':iﬂnnﬁl I8 rsataB%‘“acne agens,

antisebrgneiasi k@a@dﬁics,c;ﬁmmmgi agehty, slificoRBing aaBes Ahd GAdcreen agents,
mﬁf iﬁrfpgﬁic%g b)ﬁntf?chnl es known in the art. Ex_arrpl.es
of nuttr 1T oHhat e 5| HenfE00h nremict asif. f scodde peidt Ayl esters,
pelyachivested ffattyh gcid) eetmic | ' Gl b [ e .
ngt li m EedatPg, l,pr ot ei ns, éﬁgg%h%eg@%% eé#@sgg?ndg?beles of rice,
SYPEPh g% . Gramides, diidpoxy, addz sngli ex glycolicriaok], seledinkd derivatives,
atio f s, (8.9.  vitanins A, D E
kg s AL o sedd s P ot

cogupgrrishy availableandborarbe prepioyd by dchalhss 1BRWHAh 152k be

pre ed b%/ %ec_%g%ﬁgs known in the art. The term
pestTe] a)ée 8" FHOSCLE o RPPERBc eortemplatedr for aisdds, the practice of the
presage ﬁweﬁttd@ _Shlclﬁ@é;‘ Mt ! g@ SﬂOt ]ﬂﬁ { lt(f Iég%%}se ga_rgf)h%daﬁ:ﬁfb u\ﬁﬁ}er-mluble

.ectoparasiticides and fungicides
v Es8-+ Fitgmine K, threomplest vitintas, i amdt the Iilehs Pikoluble vitamins (e.g.,

-l Nk i 4 Rclu reas, triazines,.
ViBHEDA 85 20K, B RO b Bl Pt /e peiional supplements are
contimmireiakipandilable 3nd/op 618 | d -ani .

pyrethroids, benzilic acl?r %ﬁ%‘}%@l%ﬁﬁwgﬁlg%ﬂ and
pol Y& dFiR PesHcidfe atndersigadr tocencommess Birbicides, cingectitidbs Lcaricides,

BhticiP&s bbb Tr<p. . se, classes are listed in
pesticl de k/%ﬁﬁg?lﬁesg%ﬁjﬁghcﬁég FighinBfes it cpiggound classes to which the

pesiciieda the preseurinventiofl meayrtesdrigidiage afcls, QARRES tritlzbls, carbamates,

i l.abl.e and/ ot .can.be prepared b t echni ques known
phddbbi SRR, RIS, Uil Sl hiaclmalese SexiAlomines spfirolls, benzilio acid
tere,mdi letheRROgtd - at | meant .
estergdiphealyletheR Yolayéc ﬁﬂbgﬁaudl }Qp%c o?or{sh %E’SF}% Jgmples of

".pQor | ter soluble” is a e
Pesf_‘ﬁl%\%f% F*\‘/@‘f of these elpmsps anedisted in(Pesti¢ide Mamnel, puekaiiah) British Crop
Prot@88n [t -7 poor | ter-sql ubl e agents

s °‘§'u P?{ae[ﬁ’“é"‘;‘g%s g‘&u"é’&‘ﬂ’%&ﬁ@y@ﬁ éﬁ‘@ﬁ pidparan bonrepared by

are nost
techyligiens knhendn recart. i mi t ed al ternatives of fornul ating

th\?%% a%[ﬁntg ig an aqueous medi um The present .
i nVeRTEEnY dbs PhimeReeically astivecepmmaund inpeorly slatdbiseluble.  What is
meg 81 | I L] S |n certain cases,

B ot ot B Uk MSoEBIRT SRR coleiog Fuvafsh sh s than abou
10 mespby PysiiRrelly (lessghan 1 nmg/nily |T&©_§@F&rl}p%ﬁéﬁ-lsddﬁﬂ%aafg€nts are most
‘suitﬁﬁ@ok‘éi-”%é ) solid |.(;£I d nanoparticles), or by )

encapsulatT &‘ﬁ T IREEIN, AERFFRIODS nsinces fhereuprgi Higuted alternatives of
forpuinfimg thesd ageatsdiiah Mqiddab ndedinbqTPer neabl e  to the

pharmaceuti cal conmpound. Exanpl es of surfactant

as Pregent; wventipn canglsarbs potticed 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




-10- limted to, vesicles and mcelles. Exanples of

wat er - sol ubl e pharmaceuti cal agents include, but are

not limted to, sinple organic conpounds, proteins,

pepti des, nucl eotides, oligonucleotides, and

carbohydrates. R Particle Siife of the D spersion and

Routes of Administrati on Wen the pharmaceutica

agents of the present invention are in particle form
linfited@o,, veritles afid 9568180 HxBmdRE Ve Waler-s61081cifHabhsdeBBcalagdnts include,

have an average effective particle size of general
bup ege pol o Hmated uto, 1 6ipien ersanie aeomneyndy pyateins,c peptighs, mucleotides,

: -k A0, ﬁ%mﬁ g., photocorrelation
ol %@%ﬁ?{é‘%&c’opy, asgpragﬁsffracti on, low angle | aser |ight
scattering (LALLS), nediumangle laser |ight |
LLS),. | |mg obscur ation nethods (Coulter
REEUTRE 5 Spetsion and Retes pf Adminisationyscopy (17 ght
or electron). However, the particles can be prepared
in a wde range of sizes, such as from about 100 mto
aboW{hen thepharmpeswiigtlagents of thenpreserthiowentiof anmin ffartinde form (i.e., not

: . ouf - . from about mto ut. 10
aisB108tioCeeehf, B Wi WL s B et paBis i Szt senerlly
lesfiMhbe® sboat!t1080 (A 8¢ 1BBMkufean 6§ aynm:ﬁeﬂngmatsbﬁ&ﬁﬁg methods, .8,

ranges therein. The preferred average effective

phaarieiatien speciraseensh dasep diffiretiono lew-snglh lasertlight iscattering (LALLS),

3 ' atian, salubility,
el ] RSB g LS b B S e moton
forsmxiatnple), erhbelognasremi@ostopAdhighti s tldttion)), Hdvevearthé ph@iSles can be
preferably have an average effective particle size of

prepared m #wileamRgR of7sizs, sieh anfoa ghout Gusmytolabgwt 10ram, from about 10
883008, B B, e R0 PRBbERgl  1808bout 10, rom

abouft408vian adSabout MB0r &tk iabbut 20V hat REGdbut 50 nm or any range or

intraperjtoneal, intraocular, intra-articular,. .
combipatio plaranges HierdBenth pigfeaied 3veragapifactive paricle size depends on

factord Etﬁﬂufscfﬂe%tenidgd HRE" qﬂgggﬁdisﬁ %%u%ﬁﬁcbﬂé %ﬁl%ggggtggwﬂy and

~Particles sizes Tor ora ge tofms can
bicwfailabifity offee gampowides can range in size up to about

oi oL 1 PubfA fof Prosti e g B e Mkl s eraliy B an average
cffidasapatitiesPe dP1als #H0s At ﬁﬁfgﬁﬁagpgﬁ%%&%i‘e%bﬂeegs thgrrl about 2 pm or

capsul es, caplets, soft a caps
anyotahgsr orcesinibiehpnvalitanges thereind darentral nginsiniteaidorbinctuded intravenous,
. .cadm ni.str.ation. . The, present jnvention is further )
gl E'?t%ﬁ?a&’vi d‘i‘:‘%@peﬁg eply| ePH3pPC e Iotra-artienlar,  intradural,
intrpVentritate, i SRircrdil! in Sr G RIS URRadefn A drtBhitatcb@Pinfection.
for_pul monary adm nistration.” Particles sizes for
pul Restides, sigsstog corplodasage fmp wan hednr cxxsessodf B @@n.nFhapdrticles can

ranéé’ B §& l:llﬁ/ td Sout %6 mbl%‘t,idé({) 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. Particies

.~ sizes for pulmonary dosage forms can be in excess of 500 nm and typically less than about 10




-11- m The particles in the suspension can be
aerosolized and adm ni stered by a nebulizer for
pul nonary adm nistration. Alternatively, the particles
can be adm ni stered as dry powder by a dry powder
i nhal er after renoving the Fil4ui d phase fromthe
suspension, or the dry powder can be resuspended in a
non- aqueous propellant for adm nistration by a netered
gl dBe panfiviésein. the Amspexsiom b bf adosolizédddEadnioiedbdby ainsbulizer for

SN TR T A A
a dﬁ)ﬁ];o]wd%r #hdled aﬁ%ﬁfo@%ﬁ%ﬁé %l&l'.iﬁgﬁ@fe) ﬁ:o:#?%éi %11% ensjon, or the r%y powder

or of | uor car bons ( RFC s ex rtthe or
candegrmsprnded it @nopequacus propelignt fivd ddminibicationi byed metesfiatose inhaler.

tQ.partiegles. dr opl,et.s. of ,t he porganic ¢ und
Any SafiBle o uCPyBBfe, REBBISYSIs Ty o Sn SRR Sk a0 EFC-1340
(1, hhetetedfRsrocBanelg cantlo HEC-DOVea0t (1,2, 8 8 EBepiflu@dedyrfiin¥).  Unlike

such as nasal, t og}iacgl, opht hal mc, nasal, buccal,
chlorgflperearbrsiGFeT’s), HFGriserdubitlittls onne peonei depleian pallestialbe

f orydl ks f 0r
vt e RE Pl Rbiie fnd ABfRes I biafiE 5 Blngs from the
sizeopngdsectfordl eheve aswenalliparticléSxanpl es of such sol utions

i nclude phar maceytical, pr ation._ for renteral )
AdrPRER Fotfis JA Sier Sehten oicBRivis, Sichgsadsal Jamjeal.cophliplpic, nasal
bucadl, RREMIVRNAS] BarRBEnEahd W fike ChRb)d e RPhblatdNGom the particles
[Il. Preparatjon of Small Particle D spersions There
madg fzom thearesgst zenfinngues for preparing phar maceuti cal
preparations of small particles of pharmaceutically-
Cid ) L . .
G e AP BE R riont oy Bk Sleikbl) B oSG MRS, Baraples of such
- solytieas mebeistihaahaqentied padpacation fBe parestenil atlintdstrativaugh solutions for

t .exhaustive, ex | es of, nmet hgdol ogies for
rend] AR AR o AR B SIS RIRGRE y  act i ve
conpounds are briefly discussed next. A Energy
. Aniehatition of Sedalli PMhw@sle Didpefstyndl Ng Smal | Particle
Di spersions In general, the nethod of preparing small
particle dispersions using energy addition techniques
in t . ' nhar euti.cal | .
et AP e i abP ShuBied B9 5080 HrReEhA ] xcharatiops, of small
partidesaofi pharmacentivallik detivencompausdsi t dlbkestsrdiiiacibe SeiaHnRS discussed

wat er ar ue .based sol uti on contai ning Qne or .
belof e tatle O dipina Aich BRFmpRRIR GEFRALaRS. fepsssentative, though

0
F
not bitauittlel Bcathil6dof MEMBAGLERE Bt oGk Hﬁﬁi' 1t
.appreci ablé?msql uble, to g%fm ?r&glrhggﬁfsﬂég SI odrlf.% cEﬁgxfalér?/aceuuCﬂly
actiyescommpunds aye bhieflp discusspéneiton to forma particle
di spersion. Energy is -12- added by mechani cal

A. 8P RGioR 43 hniflds! b BornfR) Snith Ptk AR M |1 ng,

In general, the method of preparing small particle dispersions using energy addition
techniques includ;s the step of adding the pharmaceutically active compound, which
sometimes shall be 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, fo form a

presuspension. Energy is added to the presuspension to form a particle dispersion. Energy is




mlling or wet grinding. Such techniques are discl osed
in US Patent No. 5,145,684, which 1is incorporated
herein by reference and nade a part hereof. Energy
addi ti on techni ques further include subjecting the
presuspensi on to hi gh shear -1€onditions including
cavitation, shearing or inpact forces utilizing a

m crof l ui dizer. The present invention further

addainbye rméchhﬁisala%ﬂidbg, poal gyilling, thl Rpilksey Sﬁﬁﬁﬁér}?x:ﬁi]]iﬁg', NBuid energy
.a, pl ston gap. nopgen) zer or counter, current ow .
milliss ot sEinting, 9ol e prageescice divslosed inU§; Batomig i 144584, which

is DO Pdratedithendtih E{f réfSrehddGRE RRIR LEAHIRIGEN by reference
and”_ made a part hereof. Suitable piston gap

honmbigengly zdrxion teshuignessiugher inglude aitjeting theresuspdnsion to high shear

\ c ne EMJLSI F o) Avestip, and..French, « ge
oo O neRRE, SUaRY. slFechl o ee Rt it miroftuidizer. The
preSetittimindonifigtief bottethglates ad@hg ertay Ptk Prdshieddhsion using a piston gap
Mcrofluidics Corp. The step of adding energy can also
homaeeisss 9p Coua surentfipves Bemesanizss suchas thase discloppdin Y SeBatent No.
il o . : i ]
5,001, 189 RIRAH is Rsbofitatb® hﬁ@%‘sﬂfﬁg& rce%ﬁ lﬂnaﬂ% d%]w I{De?e%go Ruitable piston

sohi cation device suc anson
gapChbmoBenizes afOQmberciAlly taviiatdd unGercthe geoduce same EMBLEIFLEX by

Aviip o Prrodh Pecsie Sl spid 7ishesdic Beimages; Suflemiqpfuidizers
arei@hjgaﬂéﬁmgm@m@@&@.to emt sonic energy into the

solution. The sonicating device, in a preferred form
of Thestepebddingenersy agpelsatbedceamplishedutiamsopiation feshmiques. The

i oMt B A o8y AP Ril SPAL ok e ron
ModehBi458A1 anCelt-Patmadct 309/ 150eWatiModdle Juch ievisey &% Wwéllknown in the
. Jvar ndﬁeerably,is in distinct sizes such as '/2 .
indpglgs, Sypioallyzihe semodsion dewice hpga seRigpiion hoga oppropp ghat is inserted into
theCpresitbeRSitl] td @it E&ﬂ@ieﬂé&gy%ﬁ:ﬂ the BRufldrs PR %’dh&{hn device, in a
smal | "particles needs tG nmeet appropriate sterili %y
prefesdrfann ef [thevisventionf isroperates, at &t Eequenaaef HomahoubEkHz to about 90

i shed .usi.n he, hi gh- pressur terilization o .
et 58 Rt BORR DB arof A B B SREEA e B v gt A runbination of
ranb@ theYed arhd‘ﬁﬁo&lﬁﬂéscdaﬁ Ray &RGrERFblF1s8n BisBREY 48 B8ch as % inch or
. Smal |l particle dispersions can al so be prepared by
A’ﬂ@%?‘-tﬂﬁ%ﬁ_ precipitation techniques. The follow ng

ar | P i .
o SRORRRLH b M USSR S8 LINRIRLHE s il
. nee@n doereaip lappropriste nateriliipr escumpndealévels befohodise.S Sterilization can be

di sgl.osed. i .. Pat ent . 5,780,062, which s
 scopmpfiti R edb gk prBye Fen Bt do R SRR dow.
hereof. The 062 patent discloses an organi ¢ conmpound
recipitation dprocess i ncludi ng: (i.) dissolving the
B. Precipitation Methods for Preparing Submicron Sized Particle Dispersions

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

dispersions.

Microprecipitation Methods




organi c conmpound in a water-m scible first solvent;
(ii) preparing a solution of polyner and an

anphi phile in an aqueous second sol vent and i n which
second solvent the organic conpound is substantially
i nsol ubl e whereby a pol yrer /-adphi phil e conplex is
formed; and (iii) mxing the solutions fromsteps (i)
and (ii) so as to cause precipitation of an aggregate

of Quiseexamgde Laf emﬂmﬁﬁcipinﬁmhmmg?/i&ﬂlsam [iAi 1S, Patent No.
ex, . ot.her exa e .of, a sultable precipitation .
5, i 0ec which 8 @R el YyorlbrmRsecg Dty bersor. The 062
aRAS 1BBREks Ui | 8d d DUBF4iAOD0c0/ ; 799: iy ai
P IR il Ryt P R Hroctd SMaE ) flissolving the
orgratcetomnioYng &f @ mekrs-aniseibllenfirdesodvenpsr(ii) brepaniig a $ttation of polymer and

[ s. disclosed _inclu the steps.af. (1) .
o GEEIIET i hh SoBRTR, scoBit S5 o 45 RS seoml spuent the organic
cofiporatd iesgimstintiallp diswRible Whereh ¥ atphytndratphiphit bnPlik i§ frmed; and
.. xing the first solution with a second Sol vent or ‘
i gpen thesopitions Bpmatiepst(Hand (dhsn 25 te 6AYse wiRsinitation of pe ageregate of

theRIBRHS BRRARAS én@ﬁﬂlﬂg &%ﬂ’g RRebA%ILC the

preésuspension int orm 'm%l gh-'shear m xing or_ heat
t o pmothier] exammdé of ergiitablegfrecipitdtion yracdss ¢ discloddeinogo-pending and

oy BreRCU Aepaf Spg ot €isd; Dilers o0 iGub ik wna 121,602,
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or a mixture of non-solvents, the non-solvent is miscible with the solvent or mixture of
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disclosed in U S. Patent Nos. 6,235,224, 6,143,211 and
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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
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A. Hydrophobic Regions

Surfactant Assemblies
Hydrophobic regions are known to form in aqueous solution from single or
combinations of amphiphilic-type surfactants in aquecus 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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-hydfqnbéhfa headepepRd 8 extendingradizlizeaway fram thercose to3Rfiand suifiece 19.

%Wﬁg ré{bgs% ﬁ% 5@ gierh(fchr% eg%ﬁqe ag]grqs%cipzsr togﬁe pgcelle of
FIG. Hycxce]pth.hb |polaa indadgrenppald eﬁaﬂiauimyay t@&Part Ih€ YeFeOAYhk Gon-polar

FI.G, 4 sho t he hexagonal hase_40. The hexagonal
tails pxfsud.o OYHATS 2WRY, Forh HEFORs ABiscHeih hsstrest for dhogases in general and

- their FiveRk b&&n&:?bl% TusS BEKE goroaa%ﬁ&g %é fcgﬁxetﬁﬁ%%ﬁ Gnithed.

formtube Tike structure OWs 0ne
exlﬂﬁp Beshaws @ lomisiler phese $050TheShwestiac plrise 3ohhesespabaly@mphiphilic

moloBIEI2 AR ) {050 s 8 R P Al s
32 arslehe ma@fewbeenltayayd@pnm& tHi18 3 RnoMi sshth@ aﬂﬁﬁd@ﬁyers 34 and 36.

connecteg network of intersectin
PﬁﬂH@ 3448, Ekgplgﬁhl%%ﬂdathe pathisade éayphgé i b)slrfotés'bc | bed

i "FIQ P shg\% ﬁfétheklg gﬁ% %35 'ﬂﬁ' I‘&Q % %ﬁj eﬂga?sF %gq,ﬁtg eExélsmned as a

herein by ref ere nmade a
seriespifnpsmplomicelss @U@ l):’tftatﬂced pheao Uboma flodee So fdrut tube like structures
42 | acki ng the | ong-range order of the cubic phase.
" Conpl exi ng Agents Hydrophobic regi ons can al so be

f (HIGEG showa QR 0GRl BE 1a0RbRY phade ALY c@Wic phases have been

nts, such as cyclodextrlns

| exi ng_age
ldenuéyé oo i e o siructie dentatinelo Aespribede dThe biconkments cumcq:mase 50

s 38590 oL TR, GRS PSP st

tubes providippagteonk furee$) by reference .and nade a part

h 20- Two- Phase. Di_ spersi ons dr ophobi ¢ regi ons
3 nl s Jo et b Lh Tt Now 3981 Aas Wiighiscnempated heren

by reﬁi‘fence and made a part hereof. The L3 phase is very similar to the cubic phases, but

Jlacking the long-range order of the cubic phase.

Complexing Agents

Hydrophobic regions can also be formed 111 aqueous solution by the addition of
complexing agents, such as cyclodextrins. Cyclodextrins are also comunonly 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,




het er ogeneous two- phase systens, including enul sions,
m cro enul si ons, suspensions, as well as others. As
nmentioned earlier, the present invention can be
practiced with any of these fornulations where the
pharmaceutically active conpolfhd associates with the
hydr ophobic region to forma small particle

di spersion, or fromthe hydrophobic region itself if

Tvd-Phaése TbRFs@eeut i cal |y active. The pharmaceutically
acti ve conpound can be incorporated into the

Hydenhopitosizionscdl R agReoBs Sypleme cay sdso bt fasmed| foino asnumber of
o4O s 21 A S ARSNGB o et

as gthdrs. Pol yners i n Aqueous Sol ution,"” 2003, John WIey
and ,Sons,..whi.ch i.s incorporated herein by reference
and “FaBE0tonsd i, fo PropentSivEniana s bpaRTastissavity any of these
foriiiions Whefd the b SeASSAS Rlive FRBHRING! dsCociit {%ﬁh%& fiydrophobic
i.ncl ude phospholipids. Phospholipids typically are
region &9 ot ol smepdk particievdispansionner from fhy drydxrophobigr wgivm itdelf if it is

o . ' f at.t i d def.i ni .
PR By S s IBERY R 56sSp
' hyc}lxppllg&bgs {l‘h@mﬁ QmﬁCbﬂ thekb etypmdD S)? fl@ﬁhﬁlat%ﬁiisdbj( Nthé WktindrSus mechanisms

.n o angt her _conpound (e.g._ chglineg,

'meg{lﬂ‘_’a‘ﬁo%ﬂﬂen e?/}f’@%’h‘ﬁ theh SYsigmy c"é’?g dlescriyed | insdetpil el {Rprfactants and
PoBgick 8 AqRehLSolntiied 266 ‘Emhrhﬁ‘ﬂeg %ﬁ& on{igj GRRIC iRl odSorated herein by
at 1 dyl chol T ne,

include, for exanple  pRosp
refermoesndmnade lagiattderiofini ne, phosphati dyl seri ne,
phosphati dyl i nositol, phosphatidyl gl ycerol,
phosphati di c acid, |ysophospholipids, egg or soybean
V. Bwiplandsi pi d or a conbination thereof. The
phosphol i pid may be salted or desalted, hydrogenated
or partially hydrogenated or natural semnmi synthetic or

svn ' Sk f a f th _ nt .
ety Wb ABLE ST 8 0Lt of dSBERG courtactants  inolude
ph@ph?laﬁdsant&psphoﬁjgi_dai typally et alf‘lglycerﬁl\/\fd.éﬁﬁtiveﬁikﬁvinlg two hydroxyl
surfactants, or biological surface-active nolecules. .
ol bR fheCBtyoraf et Sl oty i ceiin o ol (i e tricl
hydvettyl @fcupi® linkddb tyRespHoric Retda Sidle gﬁb&;ﬁklﬁ@%ﬁd 1# tthY¥inked to another
Itate, alky

| aur sul fate, Sodium dodecyls

I
CODEi%ﬂ“}lé {58t Plialiapcethanalimines sthylauiinenghiogiohatre] -seiingjt tpl define a polar
- odj su| ci e ..glyceryl esters, sodiu . .
heaéa_r%%%’rre? {%l%%géél Ipaﬁ%nilg_,hp@%ol linglugl%i oi_%ﬁnoe _ Z‘f -@?ﬂp@handylchohnc,
phoaplhatiglylethagolamérdes | phbsﬁﬁtﬁzlsm ylﬂﬁglL a6id fedditol, phothatidylglycerol,
_ l.ycaochol acj d, taurocholic acid, glycodeoxycholic
phospHatdiccid, deophosphelimies, &g of soybsarphpspholipdd or a combination thereof.

;at.e. i i i rfactant

S REAIRA ey Sl AN, SRR U WARAA) Brirogenasd
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 anjonic and zwitterionic surfactants include but are not limited to
‘potassium lavrate, sodium lauryl sulfate, sodium dodecylsulfate, alkyl polyoxyethylene
sulfates, sodium alginate, dioctyl sodium sulfosuccinate, , glyceryl esters, sodivm
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




amoni um conpounds, such as benzal koni um chl ori de,
cetyl trinmet hyl anunoni um br om de, _
| auryl di met hyl benzyl anmoni um chl ori de, acyl carnitine
hydrochl ori des, or alkyl pyr| di nium halides. Suitable
noni oni ¢ surfact ants incl ude: Ipol yoxyethyl ene fatty
al cohol ethers (Macrogol and Brij), polyoxyethylene
sorbitan fatty acid esters (polysorbates),
degoichialrtec iyl efuitabit dayionia Gutfagtants ischidd/Bit, aré abLiik®Bd to quaternary

esters gm%%]i)%?p?%%ﬁerol sg{gnost ;ar%a%ype%%g})ﬁm%mm bromide,

1 tmé batlzyRbfifdihm chidg@ '
au@ﬁ yett%gr aI cohol s, pol ygx%%?k& enehgallr y%?@%ér%b’{/fm{#epynmm
ol ymers (pol oxarrers) pol axam nes,

glr%ggy goﬁ Iﬂglllng%lg u&ﬁ?‘%&(’é @l |.ul @&@B‘F faﬁ]y@é@hol ethers (Macrogol

and @), Wjaixb/eihyleﬁ@ kbrbitas @.ttypﬁdld’ %@l%fsh@folﬁSﬁ)ateE')c lidfljoRGethylene fatty
tar Ch;@?d starch derivatives such

acify eptess YD) Soibitam cstsrssfSpaph| glypﬁyl nmmsﬂqamte, @olyethylene glycols,
polpBroyVieRY EH/Y:BI”S géér‘%ﬁ%holl 9et8§f cﬁfoﬁ %gearjjl %fc'ghglf alIYE] dlkyl polyether

i hventi on, ni oni ¢ sur

: alcghqu 0 )@éymb’éuhna-pdlypmj@q)gymeo pgdp@l}&ner@ Ofpdiytamiicrand polaxammes,

mefiyioTee o Gredr SR By pe i Bl i smatmopyimethyloctuloss,
notichReHRRTe Eﬂh@x@w&&hﬁﬂitz‘é Ciﬁ@lh&i‘ﬁgsstﬁx% elnfCHarkch (fégwatwes such as

PLURONI C( sol d by several “suppliers 1ncl
hyc]gg&gpthy%@@ Shradyaayl aleghel, sRdgeoelyvidplpmgolidone. In one preferred

oY BEAR R e PG RoRE] & € pafpr SR i Bl oxypropylene
copelynficacind wefeﬁbmm&édﬁoh}ﬂ&rlﬂ‘ propylene g1¥col tamd ethylene glycol. Such
act ur ed

. et hyl ene- 660- hydr xyst earate manu by

potfRe 38, s quer 163 afenanis, PPRGEAMER, i eprogineed refered to as
R I

PLORDBAEEE 9nd "k%ldJ @9 SY&h1 gﬁﬂp%%fé @ﬁ?é it g’.‘_l?»pnséﬁtﬁo&hemmal and

heparln hi rudi n” or ot her “appropri
‘Rugsirg ﬁmyqxorpthylegm Eatiyracivbesterois mbladédthbﬁB/\havg'lg short atkyl chams

On XELRIEDS Sy oL SR i 1B oSS i b st
mawfmnedbgamFAhﬁmang@aﬁm chloride, calci um
ste gl yceryl nonostearate, cetostearyl al cohol,

cet ?'Gﬁfb‘{e bialeaical ymalgcwles, indudehisuein redeamles, as albumin, casein,

hepRih, YWEroU&! Hoes , €.9., macrogol et hers
, such as c%tona%?@lo@étig%g&ﬁ%ol yoxyet hyl ' ene castor oil
derFoy araly desagp dbnmx yd oy Ingore ofSthe Hollawinpaétoipiats s/lnay be utilized:

[ 1 | abl
gel% %%iﬂ'ergg@]ﬁ @SWE%%:%%@@: @%@sﬁep{lﬁle@;g;;mh stearic acid,
bengdkdi@indl0 lchforidk,C QAlcHin® X st ate %lgtg%flh GRonosf a’tie.m cetostearyl alcohol,

. dodecyl sul fate, car boxynet 'ose ca
'cet%%ﬁcmmymllm@lwm, serbitaw ditens poimﬂwﬂmyﬁnbmlﬂqsethers, e.g., macrogol

|l d I
eth%y gﬂ g‘gﬁ% py e ‘ﬂ;h%@@ }i)qrj : O %uo 5%%&2 oh l?I:{envatmes polyoxyethylene
sorl:ﬁl@ﬂ ahtyy heildl dsives, @l | b %ﬁlme?@iﬂlﬁﬁ ﬁ#ﬁbﬁl TR, SolyefRidhe glycols,

tri et hanol ani ne, pol yvinyl al coho
polyoxyethylene stearates, colloidol mhcon dioxide, phosphates, sodium dodecylsulfate,

carboxymethylce_:llulose calcium, catboxymethylcellulose sodium, methylceltulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose phthatate,
nonerystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohotl




(PVA), and pol yvinyl pyrrolidone (PVP). Mst of these

exci pients are described in detail in the Handbook of

Phar maceuti cal Excipients, published jointly by the

American Pharmaceutical Association and The

Phar maceuti cal Society of Gedd-Britain, the

Phar maceutical Press, 1986. The surface nodifiers are

commercially avail abl e and/ or can be prepared by
(PNe‘ohmchp[dyvihylpwo]idbn‘e HBVR).t Moo thesd ' @dchisitd 18 @scribed in detail in

nodi fiers can._be used,in _caqnbipation. VL )
oD HniRh, (G Phrmberdicsl FrqRepPosEishash jgimlyl by the Amerioan
PHRahidettical DASRRIat0AN nd T Bhe i£An i g2 itai

partiecl_e systen%b%yﬁg@ngﬂ%g!r@%@g%ﬁﬁl ?%r ésﬁ{n n@ghgﬁ?‘gﬁm@,ﬂmﬂ’ the
- Phgpmaasuidesh Peise,nk986 b dhe Nenfave dyrbifiers afevwimmaecially wedlableamil/or can be

j ' ol ume of .actjvation) in origin. | .
rrdfetl BF tchplal WGt in 08, Bl more Sk iodiiers can be used in
combymiionl | y stabilize the pharmaceutically active

i ngredi ent, surfactants, and/or the drug/hydrophobic
' association during the entire sterilization
e - A ¥ ;--‘_- FE e :_.'! AN ‘3' ﬂ}& g.‘"f,!:' BCrAON On | S
the effect of high pressure on the cloud point of
pol yoxyet hyl ene surfactants. For these systens, cloud
poi Algh sressureowan t abilizee sumallc pagicles systomsd by &Onumber of different

A5 9RE S ARG MR o RSB PR o et voume of
+ actitiatips) iai ovign. t aiddRion, hiph pieakire cﬁyéﬂeﬁﬁc@%ﬁa}oﬁgh%%aﬁy%tabﬂize the
to cl oud: poi nt pr,emcﬁl tation can be stabilize y

| pharmacgiticallyy agteniinge eite r fukfagtantso nangdforhitheh edrugfhwdophelsic  region
assobiahod B éﬁl@ f%%.&cu{:%ri&hﬂ‘&} gclé E‘Iﬁﬁ‘;&%%g goggﬁen%)éaﬁarﬁ]nb Stabilization

. r eat er t __an EXanp _
is Be effiebi ofbighpresuraronl the awdadhteo NRNAKYSBGREE WfAt:¥8. For these

- btracongzole nanosuspensi on contai ni ng 0. 1% pol oxaner
st Cfpld ol AE KRSPLO e AcPORDsoRIgM, et fydiagen bind enbancement

andTaRHAOh W FatydusihBBic SbomamiRi n@&ﬁé&@;éﬂt 5! bRlciPhis9ddsi
hono pzir?i zation pr ogedure US Pat'ent %%gﬁlif%gﬂcgen&sﬁ’é}smns that are
unsaldo fiurine suteclaying dynto ¢loud peint precipitetion cami Iestabilized by performing

i ' ' - by .,statj.c Light .sc ering )
el R0 AR Pl b oGSl e
" grestonthimoll21 &C5 nl sanpl e of the nano suspension was
first sterilized using a normal autoclaving cycle of
121 C for 15 mnutes. This resulted in significant

aggregation of the parti %XESE ;eg shown by the |ight

"scattering data in FIG 8 ation of this sort is

typi cal ffigh-RenmaseSeeitigitvncorshdRidoingale Wahdkuspension
surfactants whose cloud point 1s |ess than ~

(A oud point of Poloxaner 188 = -110 C). In contrast,

When tive HRRBnABROSHABRRSLRRBN " Antifhd | 0367 SbAg.dNSss. 0.1%

hi gh- pressure
dsoxycholate, 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.
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sterilization cycle shown in FIG 9, the resulting
particle size distribution of the 1% itraconazole
nano suspensi on renmai ned conpl etely unchanged, as
shown in FIG 10. VII. High Pressure Sterilization
Equi prrent And Met hodol ogi es -2 gh- pressure
sterilization instrunents typically have a
sterilization chanber with tenperature and pressure

contA®h posiiiveeconiollaer mP@sne bf &e‘ﬁ%\h@é‘&sﬂe‘ﬁmﬁﬁ Qo€ ﬁrét ls@Rlized using a

vvhlle in yse. The appar at us I s capabl'e of reaching
chayingeyely of18d 15Thimutesp a'hatrmltad mongmﬁc@t aggregation of

mgggl@cgeg,gasggno by AR R e G i FIG S o hsRaARGE of his sort s

typioal fdfiﬁ&dsﬁ@eﬁﬁ@ﬂsst&ﬂlm%ﬂﬂw&c&n&)ﬁﬁ&%wﬁd%om@ @§1®§§ﬂlan 121°C
form |In the case of pharnaceutical preparations,

tof Ealoxpter 188 =~pd®r  form sol ution or as an
aqu rt| Ie d|s ersion. In.a preferred formof .
t he T BRE et S e, PranSheeption preciatlized gmedthe high-pressure

stmammeylclw doiv @ BUGL 8i Nk réduliey pRACRES,d falsﬁ%dﬂaﬁ of the 1%
.. Or shape in response, to pressure applied to th

it ORR A BAROSSERSIERIned comp letely ashatigedaas showinh £1G. 10.
pol ymeric container or other flexible container such
as a syringe barrel, cartridge for a jet injector or

urkSterilizatian Equipiieat&nd Muilaidokipieswi | | be
di scussed in greater detail below. The present
i nvention furthér contenpl ates adding the

pha ﬁitgsbﬁé“ste?i’h% REeIrs@BmEhts 1@11 Bavel §'Steritization chamber with
sterilization chanber. The phar tical preparation

temperstEcandantessiesontiels s Tbe ichimbri haa adidawﬂheh 1svdhesed tighiewhile in use.

ol GRRAL  alld o ot GE G o By FORT B R RS o s o
hedtisbikce tmlt escindat matsmmaﬁl dhambel B0 ddihbbve/-

con&,%{: @f%% the |ike which only reach pressures
| es Wing therpppragiseiieludet isostenstyfeprpidingea system in a

dese@ABAAL I1RPhd use ?T?ﬁﬁﬁﬂa@éuﬂcgl gf%ﬁ?%ﬁor%f g zﬁ%% 1ation ‘&nﬁ‘f be a powder

preferred formo e I nventl pr ep
forpye solutiph et aean acplepussla’tlﬂ:le dispemsiona ﬁﬂ\a@ré)feﬁ'éd M éfthe invention, the

phdfidthn “3?8%9’1?}%%%5 5&%&5} i) e@%}%ﬁ?ﬂ%ﬁ%@@pg@aﬁg@mﬁ or shape

in fd3poriento préssurel Bplied a6 Bé coRBlRE. Whch WohfGierd Bl Hﬁ‘ﬁﬁie a flexible
applying tenperature and pressure so as to mnimz

* polymerif cppiginer RE office Slxible eontainercsushsed syvinge bpﬂclabammdge for a jet
t er at r e_of

injécfnfof 3 R61p{20 GOR imnat B, SEE B W e TR B0 SRt betow.

Thq:rpreeerfj riefentieds iy th0 Osatamnplate 3Udipg eheplahiicchBO4T paépfration directly to

h h%ﬂie rious tenperature-tine- pressure profiles
- thegprizatio I’(‘ﬁ’é’n’g’ﬁ’é shown in FIG 6 can be enployed to
t
St eThé ?E%ﬂa@@utfbﬁ??ﬁ?ﬁ%ﬁ&m iﬂs&ﬁ@f{%{f %t&@ﬁ§$%%%er where the

fromthe stable sta e 10 the unst
prepatefen avillobe swbjegter $0 auttmnge Fih GreSushavchaage in temperature or both
eeo'il"élltyfJ "Gatild pres.%nte AROUEY srfo or é:teghzvihnge & QI containers and the like which

only reach pressures 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 thepreparations 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.
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1

pharmaceutical preparation is exposed to pressures of
about 700 Moa and energy is added to raise the
tenperature to about 121C for a period in a first
cycle, followed by a second cycle of |lowering the
pressure to atnospheric pressifre and | owering the
pressure to room tenperature for a period. FIG 6
shows the preparation experiences rapid tenperature
charmespresent yreatiah fipties snuledds UpbRing! agRrd@ENAH Yredstre so as to
.change are, induced by |nstantaneous adiabiatic
n@e aPdodohe meerataticneispeErnsed tor tempstateedai eisess of 25°C.

Pré¥esaiio CRRR ' IRV VAP AVA ) b o
IR AR of S8 S9RE I UL R D oy s
mese prefeablyc {)°Esandr mosigeeferablie 12016 anddeighdre aVarious temperature-time-

R ERREAH Gebe SRR ELTRTHEY ok B cheleh X e tsgrepunation
withoatcansiag iathangs fkdih @ stabld §tate 34 e hinSsbILiatesk 1Rt ?i‘gﬁé'ation.

Eur gpean and Jag:mese phar macopoel a requi remen
vi | patigulent FIgr  bhehewer pl ftompdranrerioeprssitae plofile  where a

‘ [ e V- | a .
B A B PR o B BT B A el By g aded o
raisecthe detnpayatust terabbutt 121°Cforsapéring, intahfrstedylecRs Follfwed by a second cycle

fgl‘%h-&?rzﬁsure stg{:%hza ion on the lethaljty of
OF gARPIE, 1% (PEESHh PRPPERC REESSWE r &g jovalg the pressure to room
tertRfENG! foit £ PeribdlS| MG, L1 8h afafiot i
strains rren?'i oned to haveéxgi?rhﬁéggﬁg{agglh I?%Cg%&erxrlglgssgbﬁdeé?mpemme
changes duwringachprassure ppes t These ingivratgtechangse ererinfiened by énstantaneous

: . . 1 -1993,. Sterilization of healt ar e ,
L TG T E AT N—-
respentitvelyl Fyploatl tifriek t@hchideSteriliep breSdnthé bide bf 8finutes, where 2 or more

Anmeri can National Standard devel oped by the
CYPSBEPsEd on  for the advancenent of nedical

| NSThsBRAHALORIRAAREFRRN .;d{y?,m}g Lo .

St andar ds Institsﬂt} i paggél?%?sms%c ' on &g%%ﬂ) 8§%bﬂlty°fan°n
sterleamign equal taueriless thavowne! in b eillidnt IThix satisfstUnitdStates, European and

11 lion spores of Bacillus stearothernonhilus were
Jap%ﬁegg?w%%oel’wqumnt processes. - the first

process used a pressure of approximtely 600 MPa for
VIIL- Iethality oftitt Stbeligtion Peocedtb- process used a pressure

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

initial and highest tenperatures in both processes

wer gy 906 andachadCie 1 LR "N il pigh.
found in °t E[ga sa |%1ee I%%P%?’# éon\r'%lnf chtg}%st%g %fgéé%ezlglggeesgghpressure
steriligation tycle lig cirsentytbiemigriestatifor istetilitys | i daine, 1the bife@ ofhidh-pressure

e f.ound n,the 19%itraconazol e naposuspension is
stz APl A g et Beropilus ha gy dren demonstrated
(usiBRGhE 1ié5t BaLRERAR OFTheNitdaltS théhtionWPto 48 dBRRASHA& high moist heat
Sterilization Processes
resistance with respect to bioburden — see reference ANSIAAMI/ISO 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




Solution Sterilization Conditions CFUm  Saline

Solution I - Control None 1.9E10 600 MPa, One

1-mnute cycle, Initial Tenperature = Saline Solution

1 - Sterilized 90C, H gh Pressure T erature =121C 0O

Saline Solution 2 - Control None 3.7E10 600 MPa, Six
~10-second cycles, Initial Tenperature = Saline

Solution 2 - Sterilized 90C, H Pressure Tenperature
Pracedstisdd alpxessentfaipproximatalyico0 MBaJﬂir%bﬁ em—%ecoa& RY@ELbINE initial and
hlthose used as ngdl cal devices (e.g fo

Shsh (R FHrRIAFEsEes WGTe Y0°C @nd 12376) yespestizely. No survivors
Wi I

*ﬁ%?&%d?ﬁ o‘*‘@ SHGEAGRT0L B R0 2h el mpb T i pmcipated tha
sivgidan tredulte rveilli e o, whert thar K% ritthcdnbails a@nbshspddsionGs inoculated and
ste%ﬂmdq' stration sets (including those containing

syrlhges) bl ood col | ection assenblies (e.g., blood

pack units), disposable assenblies for automat ed bl ood

processing, UhbleWz BEthaRSSE E*abﬂlﬁ.@steaﬁ-ﬁﬁeﬁﬁéﬁﬂx 8 G

dialysis bags, Tuldwishlhedid AR Boplh @iy

such systens wIll contain a fTurd transT menber
(€. OselnfiDI NO) T FI'G 11 shp a@o—fé—gng 5
Sapesaitioe] - dalonayT Ng TWO Slﬁ% \félhéob ToZ2—deft+ning a‘fﬁgﬁ?ﬁ

champer 154 Ther et W& One PRinfk Gk Sk Teperaies
SafreGviibad -Bterilizsd ef i | e 9@@:9@@9,&5&4%3,&3@ Lgbig of the

SgionSchitine? - Coniréh. 12 shows a Nl Nl € chanber conta mghRg s
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containers are particularly suitable for storing a

liquid in one chanber and a powder in the second
IXC& DL OF l'iquid in both chanbers. The peel seal

attows tor mxing of the conponents just prior to

usage. Suitable nultiple chanmber containers include,

but are not Iinited to, those disclosed in US.

Pat nt Nos. 577, 369, 6 017,598, incorporated herein

dus éﬂ’&tém&}:ﬁd Prederably those tisedxs medieal slevicshie. syfbhplthrmaceutical

adnﬁfusﬁﬁtﬂin”ie;aay\ﬁlgf is I%@ooﬁ%p@dgﬂg{pré%ss‘ég!% ?:grtf ﬁg therrlgzedtby methods of

group consi st a sea

th eyyqsmgg\r@mmna Eeahpkks tofisictgcontainers (ihelhes,Mad 4onbt Efmted to, fluid

e 1 |de wal l.s are made froma non- PVC
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notFIGots stbevseal flreable sttériuicddn@irter 1188 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 peei 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. Patpnt Nos. 5,577,369, 6,017,598, incorporated herein by reference and made a part




Sui t abl e non- PVC contai ning polyners for formng the
side walls include polyolefins, ethylene and | ower

al kyl acrylate copolyners, ethylene and | ower al kyl
substituted al kyl acrylate copolyners, ethylene vinyl
acet ate copol yners, pol ybut ad2@nes, pol yesters,

pol yam des, and styrene and hydrocarbon copol yners.
Sui t abl e pol yol efins include honopol ynmers and

heyenio Mherercthodhifalaed Wierpil theedtdhdds satRiPaohehd Houp consisting of
COE’FIZ:L‘HL f.rom2 to 20 _carbon atons, and nore
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| ene copol yners may be r an om or
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cat al yst. 0 use

Ofﬁwwmﬁre}womimmmemﬁaml ymers wherein the

by the nunber of carbons
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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 a-olefin and another copolymer has a 4 carbon colefin. It is also

possible to use any combination of a~olefins from 2 to 20 carbons and more preferably from




It may al so be desirable to use a high nelt strength

pol ypropyl ene. H gh nelt strength pol ypropyl enes can

be a honopol yner or copol ynmer of pol ypropyl ene havi ng

anmlt flow index wthin the range of 10 grans/ 10

mn. to 800 grans/10 min., noEé-preferably 30

grans/ 10 mn. to 200 grans/ 10 mn, or any range or

conbi nati on of ranges therein. High nelt strength
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preferably from4 to 8 carbons. It is also desirable
for the copolyners of ethylene to have a density as
neasured by ASTM D- 792 of |ess than about 0.915 gl ee
and nore preferably I ess than about 0.910 gl ee and
even nore preferably | ess that8about 0.900 glee. Such
polyners are oftentines referred to as VLDPE (very
| ow density pol yethylene) or ULDPE (ultra |ow density
pol ysiitahledivtopoBin®ire b Ri1dn ansihdy Ree hﬁwﬁ‘% &f &éﬁsiqr of greater than
éf%o yners, are produced using a single site catalyst
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ferabfy RSmal © & Wgle t
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| depgsity3sxaepsurgd by ASEM B-7928 of rasthaEXOGTE.0.M5egec ampmbieyreterably less
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| ower .al kyl substituyted al kyl acryl ate copol yners an
deni ol ongly | Prtoeibly She eibulopmer i oopmiymens] arg produced wsing 2
eekind tent o % b : :
SRREHE augoi 8010 ARy TALAIARRY i B, singe i
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is not limted to methyl acrylate, acr
- nagg AHFINEFY) RpRontdow naider fhgdradermark BNGAGHENahd |ty Exxon under the

' nJLefer 0 O oner
B, A1 5 e o RTEf  mero,
ORaSuitabh® eblyfersDofigtiafens. also include ethylene and lower alkyl acrylate

copolymers, ethylene and lower alkyl substituted alkyl acrylate copolymers and ethylene

vinyl acetate copolymers having a vinyl acetate content of from about 8% to about 40% by
- weight of the copolymer. The term “lower alkyl acrylates” refers to comonomers having the
- formuta set forth in Diagram 1:

H

.
H,C
ks

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.




Rl and R2 are al kyls having 1-17 carbons and can have
the sane nunber of carbons or have a different nunber
of carbons. Thus, the term "al kyl substituted al kyl
acryl ates"” includes but is not limted to nethyl
nmet hacryl ate, ethyl nethacryi2fte, nethyl ethacrylate
ethyl ethacrylate, butyl nethacrylate, butyl
ethacrylate and the like. Suitable polybutadi enes
| NCIThS @eririailldy] Subsiiled atky At ThicOreRiORHGrforBiners having the formula
1, 3-but adi ene (these shall collectively be re erre§
set fgrikian DisetanuRadi enes). In a nore preferred form of the
i nvention, the polymer is a 1, 2-addition product of
1, 3 but adi ene (these shall referred to as "1,2
pol ybut adi enes”). In an even nore preferred form of
the invention, the polyner gf interest is a
syndi otactic 1, 2-pol ybut adi#hae and-Gfen nore
preferably a | ow crystHyd=ani ty;c”syndiotactic 1,2
pol ybut adi ene. In a preferred fiprmof the invention,
the low crystallinity, syndiotlactic 1,2 pol ybutadiene
will have a crystallinity | ess than 50% nore
preferably |l ess than about 45% even nore preferably
| ess than about 40% even Diagemdl.eferably the
crystallinity will be from about 13%to about 40% and

nos erab from t 15%to about_ 30% In
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., Lnvention,” the polyester is a pol'yes
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et i B GRREAR SSRGS o lgatio,
syndivdacsibdld pbigbutaliens.edn aopreRAed Fhy oftheRErEntion! ie?BWecrystallinity,

e sold by Eastnman -30- under the trade nane
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ring-opening reaction of |act avi ng -from
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nynmber. wi t hin range of 2-13, aliphatic
“and di or poly hydroxy a?coholsgor alkylene oxides. Ir?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. Suijtable PCCE’s are sold by Eastman




pol yam des resulting froma condensation reaction of
di -acids having a carbon nunber within a range of
2-13, polyam des resulting fromthe condensation
reaction of diner fatty acids, and am de contai ni ng
copol ymers. Thus, suitable atB®hatic pol yani des

i nclude, for exanple, nylon 6,6 nylon 6,10 and di ner
fatty acid pol yam des. The styrene of the styrene and

uridyrithe mﬂbnme ED]EEIHESmﬂaBIﬂ potRstetd fiFtBaEna e ﬁdﬁﬁster elastomers Wthh
styrengs including al ky
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havinghfr@h @is1y 6&B6ns. IOI‘h1§ @Wﬂﬂfﬁﬁd@m@&mﬁa{ﬁfe@ %leon 6, nylon 10

échloro4rrethl rene, etc.” Styrene 1Is
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Conj ugat ed di enes
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ener rom4 to. 6 c rbon at onms.  Exanp] es incl ude
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anﬂd@c&’at@iﬂ@’b?o o PUtﬁﬁlﬂseﬁﬁtabH“L%{ o u%ﬂgf-amﬂd include, for example,

1g@nt adi ene exadi ene, etc
nylogi6,8¥o 6, 18iand dimen fatty aci¢ pblyamides. such as i xtures
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o onteMrERE ol | RREHCHT 2T BaRhG ShESmre MAfRg mene and the
vadous Bytdtitntal bryfereo ¢ iaRE SalRAN sibRtifkdC Qoéﬂﬂ”'ﬁﬁﬁgen substituted

|nclﬁ[ql|n q bl ock, tri-block, multi-block, star
aﬁ%@’ PR Soplrry fiem, | orbent § earbsmatomss Spkcific examples of
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styrene-1 soprene,

- mefipistyene, b4Emaﬂwt : lsaselwﬁ 4tlsombmdétymnb mﬁﬁneﬂﬂﬂbtyﬁﬁ? o-chlorostyrene, p-
adi ne-i soprene- styrene,
oGl RO, B AL TRERE 2R e %afsﬁﬁ%etﬁhmeqm ‘meshreferred.
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cont ai ni ng polyner or copol'yner 1s
butpdiene. hydr ocar bon di | uent such as cycl ohexane and

o TBE SRRBRCaRY bFRGRhEH eopetiael Sk be dleck copobmiat dwuding di-
bloelt, drictisdks; nfveid bloek kis: biBeK, @8d nﬂﬁﬁ:res%hérl@ﬁ 9ﬁﬁ:cﬁﬁdexamples 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-meﬂ:tylstyrene—butadiene-'-alpha—methylstyrene, and alpha-methylstyrene-
isoprene-alpha-methylstyrene and hydrogenated derivatives thereof,




4,226,952, the disclosures of which are incorporated

herein by reference and nade a part hereof.

Particul arly useful hydrogenated bl ock copol yners are

t he hydrogenated bl ock copol yners of
styrene-isoprene-styrene, sucBlas a

styrene- (et hyl ene/ propyl ene) -styrene bl ock pol yner.
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yl ene and 1-Dbutene

: I val | f eth
hy?%lélf’\?/&ﬂ%]néaﬁl%T ggd‘gﬁ %?@%H%kﬁgge géﬁﬁéb%ﬁk UiSs Pateng Nos. 3,113,986 and
ATRISTL O Lslagu S SSyh B InSrp L e B S0l FEPShade o pae

hexopher suitable SEES or SIS copol ymers are sol d by
Kur - ' aden EPTON and HY R(r).
| t ?aail“°a| s§ ggeghgels‘l%rggffné&gg b§)§§ @p&i}%m%(ﬁnpl ! gengted block
coppigmbgscifatacirasodrtmadyrea RO 8R4 StyR%e YEBI LA o ene)-styrene block
I hawget a-unsat urat ed npnocar boxylic or dicarboxylic
polypies Wisi& nelsiiteaePhlybyaicae PRy Tonschloiempobien v bjdrogenated,
th : j ner f
A e he Bl opdlinch bR o ARSI B Bhigme ). As
. notgd @bog&p,aﬁh@‘?ﬂw mmugﬁeéldgdm,?dqﬂbﬁedyﬂgimp#éﬁ ?ﬂ: rﬁs]ulting hydrogenated
xylic or dicar ic.acid reagent. e
profB00SRERRY s iyl ol e e G@Bidins oy proeines (aP)pne example

of secamthetdislly af4ilablel Qilkivelgr h?/(ﬁbééﬁ%\%dsiécﬁRA%N G;1652 which is a
iLmdes, nmetal "salts, esters, etc., WiicC

: %‘gh dri des el
hy %grﬁéﬁﬁaﬁﬁ% trglogkeiomprigingf308el styrene enth blockehmt4 inidblyck equivalent is
G . r.afte rwll |
= O RO LE01A 98 JEARAS TR, 108 Bl Dot Reolmer is often
refqyrest toraatSEBS. r KratabGu1650.id. a terd A SEBD MENCIMRIAHES BRSRE which is
ais(;)rgm,q’ t@tﬂ%} V\Bllght‘cf t he_bl ock copol yner and the
B ¥ j&u T TLpREe cHHS o Sccepolymer @arsobkpyi Kurary under the
tradé@hifle SEPTON® en®KFBR £ep0f useful nonobasic carboxylic

acids include acrylic acid, -32- nmethacrylic acid,
ci nfamiry aled de dasteldnito weei gdraflamiodified stybendr drdie hydrocarbon block

o 5 S Rk e BAEG con mi
reagent bulo the sdlvaively @ drogbRi@PblobI0 6 polian e ld%cﬁb@tf%}%ve.

rmlﬁﬁ:] ]gn ydride, fumaric acid, ‘nmeEsaconic acl
i t abghPloch Eppplymers of theopanjugatadodiens ansbihe vingh layanstisesompound are

graﬁrr%c} é"gtﬁ‘g]ﬁ% éltpcﬁ.g,%&gﬁﬁlgﬁma{@%g%ﬁ}@oxgﬁé %?td?darb%?c%g %gljdulgagent. The

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,




The styrene and hydrocarbon bl ock copol ynmer can be

nodi fied with an oil such as the oil nodified SEBS .

sold by the Shell Chenical Conpany under the product
designation KRATON (2705. It is also contenplated the

films can be forned from-pol ydr bl ends of the

conponents descri bed above. Particularly suitable

polynmeric blends are disclosed in U S. Patent No.
m&thergli@ 4dd, vinarhici aid, Recoiio aalde derie @iﬂgydme,rsbﬁﬁﬁ@ B&$late, calcium
mﬁﬂd na&e a %grt heﬁeof. In a preferred formof the L

3t 70 JpeprRun A0 late ofq. rmnles ofdieaspayiip avids mrcbwrgful derivatives

thbRYf Riglude idan s T
R e i e a8 mlHpl il SRRl et Bonic aci,
ciggaegiceacidh flagoric pehydride,anitrisenicranbydriden henomethy] niilebieptm@nosodium

m%l@%tg,r t%i I ms as described in U S. Patent No.
, 86 19, which is incorporated herein by reference
and Tirdeyreneaidthydeicaton blobkc8Fol HABPORYM m R ARPHith b Bl such as the
.]lfn &élrgﬁp}agn‘oodl ment of a three conponent system the
otk modified, &9l R 1 the Shall (Fhemieal : Conapanyt under thengroduct designation
Kt heondGhigy to the conposition. This conponent nmay be :
chosen fromthe group consisting of anorphous

pol yilipedsoo eritemplatedd ther &lres adoh ybé Sormoddl @xsinDlpélymer blends of the

o itsfioed MG, Sl BRublpemedo bendyaw digslosed in US.
PapentKo. 5(B49,R4%) Wit s ifforir@Bd Bérel ¥ refedlice 2RM “%ge Bégﬁlh&f")f' Ina

flexible, having a nodulus of not “nore than
prefenred; darmp e ther Bvention pre dayernwilk behfabrie@ed (Pompsd bldnd having 2

b [ .enes with high
coRfent 08 bR il lore B URE RN DR Spdh sompuily Theghpolymer blends
s ol BTE My
: 0 e wei ght within the range o - 0
U§y P it SSPE R Sy andlremmicd heisdsomtrenapahnds opart hereof
‘the three conponent conposition is an RF susceptible
Thisl GuRsonéh Cousaigks RF sealability to the

conposition and nay be selected fromeither of two
gr otip3 st grehasimers|of ethice chimpohentstystgmp the fshedmpanent will confer

' 50- 85%%.et hyl _ -
oD BTy e SRR B o

groapr gdnsisting iofl, amorptidue Grolyalshadslefihs @5t %eféggarsl' \gﬁé& ﬂggin polyolefin.

acryli Ci i.th .al cohol s having 1-
Th rﬁ/%%fﬁ?@@ssgeﬁdﬁﬁ?lﬁéﬁ?t?moés te-high dprmperaitsss v fo 184G rlapving a peak
ﬂtmk(' )p (kp@.g ity | : i - al cohaql .
The %ﬁ; u_sce?)tfl?/ tbqa% 18 gﬁg%{? %ﬁa% ?89%%6’ X gﬁ@% ?‘e’aw&‘ﬁ%"%mt more
thag eGP @ﬁlofa@d aoors| meferaplyf notlpmbyemﬂia& zmlrlomip@i.nsh addition, certain
ol yur et hape ol yester, pol yurea,. . ]
poly TS i, B ShbaRGty iinsareyai-ploettion A bigh melting point and

low ttiodhiuen Th irstScofRnGR RESILE WbRRARE Wy ki WABHA He Lallfe of 40.90%
RF. suscepti bl e  _polynmer. The RF susteptThble polyner

by wg g fempesiien. py wei ght within the range of 5-50%
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 viny}




of the conposition. Preferably, the RF conponent is
copol yners of ethylene nethyl acrylate with nethyl

acrylate within the range of 15-25% by wei ght of the
pol ymer. The final conponent of the three conponent
conmpound ensures-conpati bi | it%3betvveen the first two
conponents, and is selected froman styrenic bl ock
copolynmers and preferably is naleic anhydride

algolink t TherRF sesseptiblpolyinier thay alsp boselbctsdfroint @06RT grot Consisting of

i . Wthin the.r e of 5-30% of the ..
0 n%%é"?‘? S sPRIENtS 8 Bﬁ’g(g@%aai fep oleea Rplyimide, polysulfones,
and @opentdds. fihbsa fub&fonhiifisd mSPERRAGA b&@%@f—?g@}% of the RF susceptible

ealability and flexibility over the desire

Pofyamgse lae Besuseaptjble pphangrisheuld sorsitrie hy weight srithin fib ginge of 5-50%
of’tlf‘é'ﬂbﬁ;{ﬁ&?{{,ﬁ resi stance ("tenperature resistant
o8

pol y and is chosen fromthe group consisting of

gol Q bl; hyl ebexhﬂm&nt gﬁdé)]?er ably t heylfﬂr%?hco oﬁ%rﬁiﬂi methyl
_ i

ac%@ﬁ% g?%n@gr%‘iﬁpe\lﬁg{ @nﬁfﬂwbﬂ’ﬁ?‘ﬁ@tﬁg %%P@@ﬂél‘ e @Q&P geinponent of the
thred GomBOHERO SbhpShd AREked E@&&&ﬁ)@ﬁt&éﬂgﬁ#&tﬂ@ gg% Y& r&%mpgﬂ&ts, and is

second conponent confers sea _
selpptedi BPmi tap Giwenic hblaghsicopelymenspendt preferablygds FakidRFanhydride

[ . fromt first .and.second oups
ﬂlrlfﬁgé%%lfz% e 3”‘3@0\/ eéoﬁh%e?ﬁ%oﬁﬁccé’ﬁﬁtﬁw byweigh %‘? Fpge of 5-30%
of thecotmpbsitidilne second conponent shoul d constitute by
wei ght within the range of 30-60% of the conposition.
The. third,conponent ensures conpatibility between the
fir &2 5gp0nd SWBE%E?P Ogﬁli'a thrge goraReent filsmthSHBS compenent confers RF
scalbIal YoE I fhex 7Ry RIvRE BcAls¥red i did
_funciionalized. The thi rsgw Eeo gmentﬁg éu%ggésﬁsctompﬁ{l%ﬂ confers
higlj temperateresistagee (fterBp@anidnesismintpdlymtr?) bad is chosen from the group

et . Conponent ositjons The first
B e S LAY H——
Preferablytthadirst ddthSonea SRBAHSs BR Yyeldnt GHASHE Nhi fr%g? of 30-60% of the

ol yol efips, nost _preferably pol ypropyl enes, and nore

GOIEW o é%i{] pigferahly s Rejynrepdens. pFhe sstesid oompmmdatonters RF sealability

. . he.PPE. s . Wi | l. have
s o B AR Kande T E T bt ie 848 From tho frst
andrasoend grdups igentified sbnve with the esksionnsretiylensivehyliak@hsl The second

cort ot O R SaRe! ik SViel ¢ e oE3(réett atihs composition. The
thirtl|ceripbhérit ledsur & HniAEBILY betWREH ORI ﬁ%%dco%(pohglg% gnd is chosen from

allogying wth certain |'ow nodul us pol yner

SERS blogk copglymens #nsl putherablydis Sabeimp kelsydoitle functhpiatibdde The third
' < g d_under. .t duct N
o AR R30S S s BE4E) i pmmmontion

. These | ow nodul us copol yners can include ethyl ene
Foun§vaponagdlommsitionsuch as et hyl ene-co-vinyl acetate

(" ke 8LHYI en co al.pha olefins, or the so-called
ul t | st 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




| ow density (typically less than 0.90 Kg/L)

pol yet hyl enes ("ULDPE"). These ULDPE i nclude those
commercially avail abl e products sold under the
trademar ks TAFMER(r) (M tsui 3Petrochemcal Co.) under
the product designati on A485; %xact(r) (Exxon Chem ca
Conpany) under the product designations 4023-4024, and

nsite ) technol ogy. pol rs (Dow Chemical Co.). In
al{‘i’amgt mﬁél ¥3F1E9r§ goad dlexihility lvas be ediigvetly Examples of

PE- %%I?Lo PB- sslomﬁg‘?‘ﬁo“%P%?P @%q'ggi&eskfﬂé%ﬁgésd&g’?gﬁos and Exxon

Essprae PIDSER2C dﬂmbq/hm Bied¢lE ed);iolﬁ‘lamc@mmcﬂ?&ﬁa_)@niméne W8d copolymers
%f? %@(ene IBaf% %m(j‘ﬁil 51 ﬁroduct desi gnati ons

su\ﬁ Laé enc- CQOV]I‘ tgte 29, o ea=alobs olghasyi oz dhe so-called ultra

- loGoagaity) (typi€dlly 1688 Ehanl byb 1@ 1y gﬁﬂfeth)‘ %Fes E”)., Jhese ULDPE

gcryl at e copol yrrers as t e' under

petithose eraamgivialivay mdms sldh unmmmﬁe@@ﬁewmia@ (Mitsui
A al
A N SN L —
Cccn;pmm/ meder ﬁmcj‘n'odact ddsiznaions! 402304024R04 6!ﬁ§ﬂél® Gochifidlfey polymers
co partlally neutralized salts andgy
(DS S@ﬁ;ﬂ‘“&‘g NRbREsne- 1 (BR Jomeak a5 dhoscaeld Apryphell Chemical
Co&ipinﬁhiﬁdér%bﬂudt Eeélgn%ﬁé)g?ﬂoqs %@?g@}gﬁf@%ﬁ@ ¥hst$SES based on

al so sati sfactor

SEBSy blogkwepolyeess, r(shelf/ ﬁfgemmaht}smpﬁn)l')eisslyt faebutABRLI(“PIB”) under the

P e io? et ¥ 1 sd0h o g0 A Ririchofiemion Compans),

eﬂ'e'tanb allq,rmhﬂﬁlh tHel @eEyT ReyiaieBdpbRARIY FHMhF) E&éﬁeﬁt th8e under the
| exi il | and autocl avabili'ty requirenment
prg 8 LEpRton EM;A@@ 787, a0dRoh b3 (G!lwvmm,smd Hi-batyl adr;:lates (“ENBA™)

d
(QW %ﬁg@ﬂ*ﬂ%{éﬁébﬁﬁﬁrﬁgﬁsﬁw ccipg )B:(ygé?a; l[[ [ copolymers such as
eaﬁgwbm &mﬂt ma}hacﬁfl%@%i mwf&ﬂaﬂie‘i{r %&ﬁéﬁ%ne@ﬂ%zed salts and

o, B3] 5L PR30 o R S s SIS . Dot

dembmmhgr&oz)g{gaﬁ 9 wrS als s@isfa _unt w thin the range of
1- 6% and nore preferably 2-4% of the weight of the

pol ’yrmlﬁ Is ethylardiaseticapolyntes hwmahnggmnﬂmbf lefhithan about 110°C.

_ f four C onent _conposi tion

e TR A B BEBARYing ook o, PR ot SHIE SAMBISA 7RG ofwoportions

of ¢ash a:omg»onmt aioivg ctheeémmltdme‘oﬁe fgfllmehesr i eﬂexﬂaflhty t&ﬁd autoclavability
first co gl wherein it contains no propylen

TeqpILeaeHts. n?) ?ﬁ‘;ﬁag (the, Grst spponeatds phasen Qﬂmm gfoun' o)f polypropylene

horl ﬁ.ﬁd? Eadbih &d ol}g%egg ettﬁe%i@ln 2CAPRN E:ﬁtg?gs q%eﬁéh%pprommately

pol ybut ene, But cCopo
30-G9%y Imate rafeesbly @564-%&&1&1 widsh pwfémblyaamatoe 6O WRfbsition. For
exat-hg: g &"i‘ ox&.rmt e 18- 500 | ene net hy
_ Vi a en% ol P &% RFOPK Ieﬂéy éléﬁﬂtbﬂﬁlﬁﬁ content is in an
amdasit m.gthhe EF-6%i b

pcrylate copol ymer g%w%ﬁhﬁég%gfe@% 2% /ijf%ew&gﬁxtug Bthe polymer is
preierred as the 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 beiween




acryl ate content of between 20-40% ethylene acrylic

acid copolyners with the acrylic acid content of

greater than approxinmately 15% An exanple of these

products are sold under such product designations as

Tafiner A-4085 (Mtsui), EMAGDS-1130 (Chevron), Exact

4023, 4024 and 4028 (Exxon), and should constitute by

wei ght approxi mately 25-50% nore preferably 35-45%
apareckimatsly [8-60% athlylend diéthyd factyiete @OpFIPmetsi With mbthy!l ABFlate contents
beRF gl electric .1oss to the four conhponent conposition,

Uig Pk ABRXINRY RO B Fthrlene gsbytylgaaspiteneopolynrers with n-butyl
acEy156 @Btk 40%akGyl ks : ic aci

I ST Bt LIE 2 0%yl HUE b oy i figeeonyic acia
cogtesupf reaRr thrsl sppeeimatelyt MY i As exanplesefabed 1godus S€tsold under

sl bt S Tenaltb it e Sadk AP thoud. Bndle it Chevron), Exct
40D8,54021 @nd 14028 @RtkoRp)iae8 R M&Hs'lt_ibﬂﬁé bl KRNt Qﬁglﬁr?zicigagﬁetly 25-50%, more

@—égggﬁYsgrc) (Uni on Car bi de) . wever, Sig
pr 40, pRbE0sEPIeEFabhe 48%d of Faeosanmpmsitiont dfonimmat RF dielectric
. . iti i.r abl . ;

lof3 20 T lohy Vb pent, SRS el o6 R AP R Tobe SniSicnts (-
- suscaplitde polynews’ ) swe Tivbuded iy dhe despedtid e TREseSpeaRas intyebe selected
£ o{ ner awr(ﬁferabl %(l}%%ect ed fromaliphatic

‘%b%&fﬁ“&’e eBoVHiFRgn hand secderen sedforibeders.on of

di - @thare R ativg %ateﬁm_EOﬁlcmEbec,% h&inéa&ﬁ&%s,"fand fluorides,

2-13, aliphatic polyamdes resulting from
copdynenafdis-phenobdcandapichloroliydriaes kiwvinas PREEHOKATS® (Union Carbide),

_ Fos WM £ 1 f 2-13,. pol ides resultin
R T b NGl R M—-
rerdlad thicdmpositioh aindisigh1eo po lidiBeratidd ¥FARUEh a RhAGHel WAHd generate

. graft).. Polyam des such as nylons are widely used in
m‘igﬁnf?‘ﬁqﬁn mat eri al because they offer abrasion

I eSTE t ' r [ he n NS .., ..
re ug‘g& Iﬁgﬁrtﬁtﬁg&éls é{/?g'?g RE m@?%"m% ?é Se? ﬁagé dﬁrga aﬁ;&% quﬁt%ingom aliphatic
~ polyamides yesuitirigc Gibmythe condensatiah areddtiensof! ditaotiesavirgos BirBén number

.Lout _into sglutj.on.. The, nost _preferred RF . . .
Wltgﬁls%ep_ %crf‘ef—‘ééa @f?g‘ra{‘%i"élyﬁm{ﬁ&? FeHng e pordgpsagion apagtion of di-
acifo hyeing o SafsondmbMbdrenithil aFlRm %ﬂgﬁ%ﬁi&e resuﬁing from the

. whi C 0

prodyct desjgnati ons MACROVELT and . VE
conifgnsapien degction ofh disesst faiy maids.omnd FmidRFcontminiegtdopblymers (randorm,

1 I r I stitute by, weigh .

o e RHarof g e e SRR, WA pe A st bocanse

thepoiferalutsion edsistarink yo #R%ilm0 T Hokeves ORI iatd 4B nylbAS found in the layer
fourth component. of the conposition confers ]

il onactsmodical ol e ey poicaily sentanrivste gt solution by leaching out

intCHEROMAGA.S TRE nicBEprERARLS R!Ftsh%Pﬁt)?lg gﬁ%@?%& Ira%{ei;? ?fséir%er fatty acid

as a "conpatibilizing polyne era
polyangidehseld byddenksbFoippration unidrithé yetrducaddsigmatiodst MACROMELT and

VERSARER, iAo R0 LASESULD. SHIPSGE ot potyme
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




nodi fied by mal ei c anhydri de, epoxy, or carboxylate
functionalities, and preferably is an SEBS bl ock
copol ymer that contains mal ei c anhydri de functional
groups ("functionalized"). Such a product is sold by
Shel | Chem cal Conpany under- ¥he desi gnati on KRATON
RP- 6509. The conpati bilizing pol yner shoul d
constitute by weight approximately 5-40% nore
mpgiied ballsnyleip- adyiirida; cpoms t orpraseyhty fintG8atities, hRd preferably is an

it | .so_desir abl dd a fifth
SIESNTBIOSK sortlyme! AR Yoriins miale igcadefimEycrek Beayp (fimstionalized”).
Sushchpredud: e soldey SBHIH Oh¥mical ElohupGe Thdd th o ol ﬁﬁ%TON RP-

65%)Be,[ﬁroduct .designations KRATON G71652 and G
f tLRe COmBYHERAInG pelymer shnwld canstiutedlyy weightapproximately 5-40%, more

h_vpde - 4Q9 ekerably 7..13% an St
R i AL R e
2 fifth chmpirene of atnomfiynctienaliesd SEBSEI6k @pdlynid? shERE€ the ones sold by

Shi% nts t her ado(lli uch as slip agents

tives 3 ,
ciga Sompanyamder thg produchficsignstions KRARONfed 652 aud Gs1657. The

fifihScongonett VAL donbtiftedy wiighl 4o K92 -1
‘ior?é?si tion neets thg p){wsn cal r}glq%l%{le e%g%ék%oé? p¥e£?r?]?11y7 13%,
and osicof theeompasitiomay be made usi ng techni ques wel |

kno L0t i try. For | e, .the abqve .
ot L D a5t BTRR  S B s, in
amiontiesthéryaddithied sticts s dlipasgedts, WbkiBatd) WRHREE "andMhtibBUks as is needed
e

L nto, an lﬁstglrauder. The conponents nay al so be
an% PRV el (Kagpy iy e ast s loghasykhei Ainalneompyositioni mgets the physical

recRickmbRS ket 6tk MoveM N screw design, such as a Werner
| ei derer, and the output nmay be quenched in

mul fhpfilm majfdwdse_lFiemshlg\mle\ctlm_iqli_eaf)Vbﬂ kpewh @i t'hg Qﬁﬂusﬁfﬁ.g Fglr example, the
i .. use. el Letizing. step may be avoided in
abcgfet‘h i3 *S%Fr%tf Ay ’B?/ Eﬁa@@;ﬂ iy tl{an%yo’{gfrgl}p dopighjatensity blender such as a
Welenblonditi g 0 fitt Gar exBub&Ct The { 1 imbii
dexTp. and t extuf&Ct The éd?ﬁlg)lnlérrirt]g ﬂéﬂ ?&‘5 b %?e[wé%caﬂy fed

. . is al.so possible to build into a uder “a
1nte dughsinispsity wivge sevdes ol dhe tintsoraw designysifchlananWerdee Pfleiderer,

OS5 R ST o G B o VR s o

usel aVhe pdlidizingndeppnayier avoidedr inas thir@dmethBd Qﬁefegdi-lﬁé §hd Btput of the
y

formof the inyention the layer 174 is a sSkin |ayer.
conqpounding rFXHEQ%Fr‘ﬁfﬁﬁy é'g'ﬁfae’?elgn gEEideni 3t isralsooppssibly tot buildeinto 2 film
tesder 2hiphShieRsifyaai ' o A 81
e SR SHER R PR Nty oyt win a nge
extgell yner bl ended with styrene and hydrocarbon bl ock

bl .. t kin.I 174 |
ool iy BRlbts, ISR 7 FisP billenidl bpvoiosmbedshleade s one layer 172
andcmpthley [yer 2§ 1781 n @né PSS+ folln g@%&\%ﬂ‘{é&ﬁ%ﬂ ﬁ]e ela{é}em %éﬂ? Skin layer.

I ?%?gl 174 shoul d have a thickness ange o
Theysian ayer Wid confers heat distagtion Bsistaposandiabirision resisadéavitis preferably

»POSpSHRE 550 Shr OO, B oS LUl vty sorne o
hydirarboTiHelodlo cepdlpmers. 1Ffbre gpdferablyh@as 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.

F1G. 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

b 27




distortion resistance, and flexibility to the film

structure 10 and conpatibility anong the -37-

conmponents of the filmstructure 170. Preferably, the

core layer will have a thickness within the range of

0.5-10 mls and nore preferabtd-1-4 nils. The core

| ayer 176 includes three conponents. The first

conmponent is a polyolefin and preferably a
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mils and most preferably 1.0 mils.
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the scrap layer 190 dividing the core |ayer 176 into

first and second core |layers 176a and 176b.

Preferably, the scrap |ayer 190 shoul d have a

thi ckness within the range of 0.5-5.0 mls and nost
preferably 1.0 mls. -38- FI&3820 shows anot her

enbodi nent of the present invention having six |layers

i ncluding the skin 174, core 176, and RF | ayers 172
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are unsuitable for terminal sterilization using standard techniques of exposing the container fo




is disclosed in U S. Patent No. 6,271,351, which is

i ncorporated herein by reference and nade a part

her eof . Because the sterilization techniques only

requi re exposing such containers for a short period

of time to tenperatures greatd-than 100C nmany

containers that are unsuitable for term nal

sterilization using standard techni ques of exposing
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fOTTH?@UJ;)resent i nvention provided sterilized products and

preferably those containing pharnaceutical
% Rh§RRfations, including, but not limted to,

contarners cont ai ni ng sterile pharmaceuti cal

preparations, the preparation having been sterilized

by f‘hJ’B' ying heat to the
resent ‘mvention 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.




product and pressurizing the product to a pressures of
greater than 0.25 Mpa. The present invention also

provi des sterile pharmaceutical preparations that are

free fromchem cal cloud point nodifiers. -40- It

shoul d be understood that var#®us changes and

nodi fications to the presently preferred enbodi nents

descri bed herein will be apparent to those skilled in

t he Hrshould ot undivsinod hat ncirivoslichiuges | and smodificitnsed ethe presently

| d f. the spirit and scqpe of, the
Ptk b SBAS Bebolt MR ottt o ot i Giove SKitke Snthegart. Such
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aqueous sol ution, the conmpound being in the form of
particles having an average size less than 1 mcron
and an exci pient associated with the particles, the
sol ution being essentially free of cloud point
nodi fiers. 2. The product of claim1l wherein the
container is fabricated froma non- PVC containing
material. 3. The product of claim2 wherein the
container is fabricated froma film having a
nonol ayer structure or a nultiple layer structure. 4.
The product of claim2 wherein the film has nore than |
50% by weight of a polyolefin. 5. The product of . |
claim2 wherein the filmis capable of being seal ed
into the container using radio frequency sealing |
techni ques. 6. The product of claim2 wherein the film
has a nodul us of elasticity of |ess than 40,000 psi
when neasured in accordance with ASTVMD-882. 7. The |
product of claim 1l wherein the product having been _ |
sterilized by supplying energy to the container and |
pressurizing the container to a pressure in excess of j
0. 25 MPa. -
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CLAIMS:

1. A medical product comprising:

a flexibie, fluid tight polymeric container containing a sterile therapeutic
compound dispersed in an aqueous solution, the compound being in the form of
particles having an average size less than 1 micron and an excipient associated with
the particles, the solution being essentially free of cloud point modifiers.

2, The product of claim 1 wherein the container is fabricated from a non-
PVC containing material.

3. The product of claim 2 wherein the container is fabricated from a film
having a monolayer structure or a multiple layer structure.

4. The product of claim 2 wherein the film has more than 50% by weight of
a polyolefin.

5. The product of claim 2 wherein the film is capable of being sealed into
the container using radio frequency sealing techniques.

6. The product of claim 2 wherein the film has a modulus of elasticity of
less than 40,000 psi when measured in accordance with ASTMD-882.

7. The product of claim 1 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.




