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intensity of each probe in every probe set. Base calls
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(20) attenpted to grow a SubSeq that could be used as

a query to BLAST. Initially, the first 20 bases
w@ Rovet13®b2 | engt h) after a [ ocation were exam nedr/u$f006/022715

| ess than 60% of those bases were anbi guous, N, the
SubSeq entered the extension stage. The SubSeq was
ext ended one base at a tine until the total content of
uni que base calls fell bel ow 40% (uni que- base
[0014 hr esHiplyd) athdrfentbodihéht NopMirdeatie A baib - g
.21 baseysé had fev.ver.thannﬁpunj que baggﬁiﬁ#lggtf%@mgéngdmg
drug infereetiqns i 2 magpnaltis disglepedsingldingtanfitsiphaninedeutiodlycotripenent that is

metab kR0 S B o DR EROHRGH PN i et metaboti

timing end b setondpharmivicetitteab sspsiint that Wtinitibily })E’éﬁ;?g%ﬁezeggﬁ%h\?e%]is or MPS.

SuhS was exam ned and trailing N call
The Sei&n% @ggvaceﬁ%cql gempprst rﬁawbﬁ@uvmgom@ﬁa@@lwd hyrd similabdeg-
tabdl . i i,ze.paranet er of,
et S e BB ISl BB or
second $lpBeapsutiah gemportanrekGlis hm&ab@li@tirﬁﬂ%@ﬂﬁ@l@ is different from the
red at least 95 %

cceptance, SubsSegs <30 bages requi )
mefaboiiﬁi ’é‘ﬁ@g 8§§’8 SePhpHBRcCupal comppnagfBdbg absgnenofighagecytosis.
Accord\k/%%/ﬁﬁ@ ﬁ%ﬁl}%ﬁ%ﬁ?ﬂl@?ﬁﬁn@%@ﬁ%ﬁ%@@ﬁég%ﬁ& tﬁ% Idiqsglg)%re results in

. (C" Sub

dlfferelﬁgg@gbo(llcdﬁn@g loB8yEngsahathaiménize pharnBdGhetiodtigird@interaction
[ er, was anged to . 11 if it contained at | east

betwee SR i F R plRBESorh Galicguinoneys Yem e Hrgcadisetoonn

pharmacb@ticll €pgsbnend cbedidtehily Péside WHERERESTinlnya) 97 OWN SubSeq

was placed in an entry in the SubSeq array that
[0015]¢t aj Aethis ermiaxitemetabolisstiningds definedtal teamincSutaSen profié sf the

[ i t >ubSeq wer.e placed jn.a file for .
R LT e RN S——
In somdituations, B plurglity o6 phirh@iceiitabéorhbsheRts QYdyBESyredtne ﬁﬁ?ftﬁﬁt the total

g from

SubSeq,, or in the case of failure, by continuin
COHCGH?ﬂ@%g?tbﬁse CABPORSHEORAYE CRd the caphgityrfdinn shiuoate)the idtug-

tabolki . ! | etion he al gorithm
et B, TR o0 BRIREH A SR
embodigght, dekforelbtiastorgmortlof tHElodShboset askmpelfcadRsddivery
hicl b%ch imlarity search of a database using SubSeq as
vehicle fstyes fBe Figm Of e eoBESRETLIgRY gf e o ePeRiSs S2 AEloNgBics the likelibood
thatthe%l@ﬁﬁe”\fkjwﬁlKéc@xh@%&tﬂra‘(é’d’.Si on 2.12 with a defined set of
paranmet’ers. The masking of | ow conpl ex regions was
[0016per f obmiyst afashertadspect,ceniethgd fivan mimizispsiedmbagkits c duar-diug
. wever. | ow co Xity.repeats re incluyded in the
interactigf 1F arawy ilﬁar.orvr%ﬁ’g tacliing i hs e piEEERE Odhy mgmmal a firs
pharmad¥uBtal @emipbh&f 18 iﬁﬁ@tﬁbgﬁzea?%@l ﬁé@t?clﬂ’ﬁ?ﬁju?-ﬁleu%liz']pg ppechanism

.reference database. (Note that” earlier Tnmages o
accordingfo Aspseifigaetabolie timing; mgvidingel seporeinghabmsceatital component, the

' : i.th the .al garith d i bed
second €A i W Gy i tOn et a0lSniBie i a dmanmel Sermeibplized by
a similafl tregdadtabilizinganedaniin shdaSoraie 18 AlshHRar TBLEELIRABASg as the first

a,

b were used. The nucleotide m smatch penalty, -
pharmaceufical cpmpongn medifyting the foymulaémn ofithasechad ghdrauakeuticihemmponent,

ok W th apn expect. val ue, <
wherin SRS A B S B e BURSEAL MBS scond
pharmadslitiea abthp@rengtodse pilecyitizbe itk RES GVPE; ARCIHINMiSLK A the
expect_ val ue, nismatches, |ength of natch)

. it !
modified Gityfel O GF 1 SErndrRbRITRHFpREA RoRegRen fabe pndrarol pasineally. In
s e by of the AR O RO Y rectb Bffrmgpontioa

anal ysi's. Taxonony- base
ProSeqs from SubSeqs The next subtask of Task |
carried out ‘was the determi nation of SubSeqO states
and is shown in Fig. 3. Inprder to present sinple
data and to ease the decision process, the information
about every SubSeq was sunmmari zed by two paraneters.
The "identified organisnt represented the taxononc

cl ass of the organi smand the "organi sm uni queness”

I a1 I T L L

-



Rankl were exam ned. Wien Rankl contained a single
el emrent, the SubSeq was assigned an organi sm
waniogassess of SeqUni qu. When Rankl cont ai ned pai/usphe022715

el enents, the SubSeq was assigned an organi sm

uni queness of TaxUnique if all returns belonged to the

sane taxonony class; otherw se, the SubSeq' s organi sm

state was set to TaxAnbig. The tasks outlined in Fig.
compoBenteeflid Pk hRthtolc Bafify WiRReN @ rted: B ﬂ@??&abolli'a tﬁrlxihg of what it

cases, an identified organismwas assigned to eac
would &g g @psengp pE phagegitesiamuelithahthe tcarmmuminetabbliviisg ¢dvsines of the two

. A arent .of, all the.elenents.wthin nkl .
phermdBicd Co AR BERETSanlPuefaehlinelon i Giotent Mstohelicmines
minimize phirgnaoekiheti @diag-dthd iferd@fontRAGILHAHhIHRE Ig)I‘ﬁl‘?rlaceutical component

[ dentd fied orugianl smof the ProSeq fromthe SubSeq
and the sepend pharmpgeufical coppontrd vden shefirssplygagetididaloomponent and the

S T TR T
first pharsacentigel acmpaginenal Gerdinitisteisd hfiefite@bcihdPhaDesteMical

all the elenments in SubSeq had the sane identified
compopgitani sm then a Resultl entry was created for the

oo17jdent iff 4 ' i N nes S ..
100 Y BB b RS LCE o e
aspectsgrr featutien biahtreay hdve wiligst flond aridier inicogibtnaGub S$e6 ERdrlaypects or
V\hgg t herley ﬁ]ré.e many entries in SubSeq .that had

P

featurey; Apeardifiglys (TSR 16 PofA Shrustye idrafifigaionafiegchymsh aspect or
fi : nEYn!
eature Bef IO Er maf ﬁe@ﬁ@c&?‘%ﬁ:lé&ﬁ%@, Bt ?{hﬁést%ﬁg%ﬁi ogﬁré}g%ﬁr yﬁge%%ﬁe}g%pects of

(bit score) so that elenents w
the pressgbingentigarte asus Se yderstamtingthie Seqre 2ptailed dSuehipaor thyt fotldws. The

e B ) e SRR PSPt et ot

in the cRBiRSa6lor hereafig@ailegm uni queness and identifi ed
organism O herw se the ProSeq s organi sm state was

TaxAnmbi g and the identified organi smwas the comon

SuUbsSequence WEeT € O a 0 T o1ty e, oo™
[0018¢| ass@Brouphdutwlts degtiiption, refeidnde Babdeala@a twill bBeade to the

i dentified_organi smwas the organismof the
accompaniug yiss oL &he dravme whareig like sabjectmhattes has hkkrefaenseaymerals, and
wherein- N Fi g. 4 was conpleted and the Task | | oop conti nued.

A list of ProSeq that had detected organi snms was built
[00191ip i nFihd iReslingrimmatiayepréSestatidl ofxaibd@dnf producing a

l.dentification and positjve calls After Task | was )
nanoparfifsiiiie phafifaopiiee pmpaieat having 4 molaicsiphsrpacokingie peofile in
accordahdtewithl @R bbb &icheat SRRk %fgsé’rﬁld‘i’s%?osg}eﬁ ed in Resultl and

1grouped themtogether "if they identified the same
[0020F ax oniSléd- @ is b dingranEmatic eptasyntatiorRefamotHer wethoebofprothding a

wentry.was created in Result2 . if the, . .
nanoperfiffe R R icet e -G NG oot Htmasatkieti prpfil i
accordaiig@switle &s &8bodilRnEs the Bes&ft dRRIdfelan£Pr €sented t he

i ndi vi dual, organi sns that were def ected, but might
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form as tdrepara® tpasdiagentordiiatisabRitad@nizblel cation m ght not

have occurred because the genom c target did not

hybri dize well to both ProSeq for a variety of

possi bl e reasons. Alternatively, two different but

closely related organi sns m ght both hybridize to the

m croarray. Although it was difficult to relate

results fromseparate ProSeqs to each other, Task 1|1

handl ed the final exam natig@n and decisions as

currently inplenmented. The previous tasks were

specifically inplenmented so that infornmation about

what a ProSeq was intended to detect was not

consi dered. This all owed these | ower cases to be
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O herwi se the conmon parent taxonom c cl ass was
reported as the positively identified organism In
wo®b/13828es where all the ProSeqs for a pat hoge@I/us2006/022715

hybridi zed well, a fine I evel discrimnation was
reported. But if one or nore ProSeqs hybridized | ess
well, the reported positive target pathogen was only

identified at the genus or species level. The results
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Ire-exam n.a_tl on was pO$SI e. . ]
[0023 ent i Fradigional phaghkadenticah aomblingtiorstmigetomgrisea muaitge bf
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Pat hogen I dentification Chlanydi'a pneunoni ae sanpl es

metabqljzing mechepismeofyr geanaple vicopmdar spesies of drug-netatmlizigsnzymes.

r il lustr how pa en.det ection and .
T SRS L 0, B SRS BT s i
competeafopihesame gpedidif JAEmeRAbEIARS e es, TRENbY chusitdsSurldesiedle drug-

. high]ly conserved ProSeqgs selected fromthe genes
drug infsxachi9ing for the major outer membrane proteins VD2 and

D4, - di . rpoB) gene. .
o023 ey @SOSt FYRBISIERS, CHRARY A MBsabotied by
the CYPrenhpme systym ez gthe dytkinedd 56 emgnel dvvatddrin Tieddliwer icrbbénes).

ercen e of the ProSeq called varied from80 to 100%
There 5 Steddinios o Shaimg el G rscomar RITEG RSOV 13D:; Desformgpnerally he
capacit§ o ¥nyl 436 &f th{:] Be-yROBoREASE G 1%1?9&1 Pif@uﬁé%lﬂ%re%ﬁielcﬁﬁcwenﬂy are

I ndicating that "the detection lIimts e assay have
metaboljgethby thechad einzsyrabmekectles, one dmeewill mtdrfone withlahé affect the other
dru ,SI i sted thetrdteter I.nat | ons made, for the SubSeci) and at

&'s PlRang RepcsRrainy, TRSReBYDepprse i SRATEICS 4 5Adablesifad do not have
infiniteRapsag th hvatoge &l EéBpaRds sRSAGnEsRAUCEd the same

nunber of SubSefgq.ﬁThese SubSeq from'di fferent sanples

[0024depor Serow Fideelésets have resolbiedfomche toringnistatiapofdmgseshich

: Jdr BLAST,. | n fact VD2 and VD4 produced

nterfert S 8 ek @OV SO Dt g hors e sl fian ag botoconazole

and terfehadisé hasadusddepotetiillyn fifd-thiretdront vehitGdul Arh§ MBS , Furthermore, the
which represented the C. pneunonj ae taxonom c grou

coadmigifFatOHy esoBnPAge 8 Hreugacd lgs respitabindstal toady2 s ych cases, where

7 00 ' .eturns of all .
o s SR SR A AP SRS 1 WIS, Bl i
plasma detebtrstéoreoif thatefirstafrug tevplsetsultyin highueveleof wehages. One

poB SubSe roduceq, for its organi sm_uni gueness, . .
1002540, ffh%{le %PEC‘?_(S’? fis discigugn aRlpEneelicgIReIaRon 5 ppeided having
a first phﬁ‘ttn&hrcgﬁtlcfal %Hn%rfeﬁﬁﬁfﬁiﬂ{&e{ g%g&%%?%%%oaﬁgeg\gﬁf ile in a mammal and a

retur ned.. Since the V ave a
second phargiaecusighiSagnpohastin k nasbfighfedmutatioRr DSedp tthormubition of a

ST T f e
comporefils cBaHERE Gomph 8RS it L16RHh ARt anEHREIRAAiFiRS Kedohd Of

the al gorithm groupedal |l three ProSeqs together since
pharmagqyéigalgompenentidees retrsubytatsially tffect the plarmspolamatic fasdetoif ghe first

ssigned.. The result of, task Il was positive for
pharma a?ﬁﬁf’glt"%s%t"ﬁ%%é’ﬁ%&efgeﬁ%éjt?ﬁ%’f?fiﬁ‘ée nd this decision was
.[0026pt I ai Ghddoer@gcBSt thisldidcBuRRl ArBABideH] 8REiVE R BAERotal effective

ot her and bel onged to the sane tar?et pat hogen
dose of the,ss eI Rhagpaeeylicgicompognt ithibe foromlaed Satg aaaeould occur in the

' IS n t i.nal_..concl ysion for Task
unformylEl Haft bud o8 BB Sr e oo R RS st lovels of
taxononmi ¢ group and ot her ProSeq were TaxAnmbig. The
three recogni zed substrains scored the sane, which
indi cated that the sequence;sel ected for the ProSegs
was very conserved and would not all ow discrimnation
bet ween the strains. Table 1- Al gorithm decisions for
C. pneunopni ae at several concentrations for SubSeq,
Task I, I'l, and Ill. (G) J138 (BA000008), AR39
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results for clinical sanples. The results of running
the CIBSI 2.0 program using the updated NCBI database
wW@roobhas20aw ni croarray results were conpared tRPCT/082006/022715
previous findings (Table T). The identified organisns
were not identical to the original findings due to the
di fference in database used. In fact, the conventi onal
sequencing results that were submtted to NCBI from
the sedod@{phiy@ide I HEPD;
B e ReF Ut 2E rBLd o SATR: o o Rp R M eted state.
The regweedplasmaiceneentiation Feyel of dwesscondsharresesutisal @bmpasdat in the

| found that the nyvent.j.on sequenci ng. was t he
ror B e S0, et A S SRR i compara
to the tferridlatel StatedBusR YRR s 10Es dopRichition B HEQREAR] pHArhARutical
dat abase for the hemagglutinin gene 1t was not
compoggityvitlsthe dirstipharmaseuticab compensnhios theydrog-umitehodizingtengywass. The

| h ., of ini 5 Infl A .
AT T S
to the tulracdifle®Statk] Mastth eatseNdse Milibifish of 8@ ehAmeon hRPmbBYWREM. This is

slg%gl gs wi.th unique isolate identifications tor )
accomplighet & peplengipg theglasmachalishifsdonihe sifgrmulpiefl phamesseutical component
. Pr: [ e . .

el SRS ) 0y 41 DA L8Rt e pion

methodrisi froyitied whepnimrthe anfoemelateetsecoricbhbanacduscipb@pbditaY exhibits a given
represented greater genetic varjation, up to 2% This

averagg BRRSIA ORI AHTEANH A EErRIPgTiod e HngBiher Amingepd e sammal at a

selectell Bsel @8k wheleBVBE rfBfmbRR dRETRE Pl Akt mbSrieE&khibits a lower
whi ch was the only reglion conventiona fy sequenced.

averagd hlasma carceheatinn @enp derigeoperical of Fmskwhér adnsinistdrad tosthe mammal at

the s tehe eoﬁe?/. ous work did not attenpt to obtain a
anéosr%g F:rom mul ti ple ProSeq. As a result of the
[0027UT T eTTh yBEdnoRRr efnbbBikient] a s88dnd! phhrh&¥8fical component is provided
., identification, the organismreported at this [evel
which iggaetpholiged b siniter spiies afidrig-meBpolizing enaymye asghpfisst

t Table | A and.l B). For HAdV sanpl es, the
pharmds PARBH SRR, "B sl dmeriie B R Be Sont
pharmadistival BorEineanis férallatbd torrestdradamphisvitRiaShuth M4t it is initially

manual et hodsrl\&lr)lot shown), * Miltiple returns tied
phagocyjized Witfhe REStqrAMPS. Masserpoifiesllspinon pprenterahadmiipiteation, the second

: t ion.{o0 e 1. .
phamaE RS Rt AT oo 8100 bl s gpoenioed
being aheeign hdugrrequirisg eliminatios frogl &skeriSeigcullgtiont Meccbatiggy, the second

h pat hoFen, whi ch neant that t ge i dentified organismfor
pharmageiical CQpQRRt 18 PEBICFETh Aefbcea dhasFrpbrges i yhe IWES pe MRS via
h isa
phogos it S g 895 A s BLOR P BRLE L, A 2R, icn,
and marrow. dpivelvped inghe fixed nuicsphagesthe pharmdeadicakcdniponast dissolves
et S Sk L o SR e 2 Bl atar i
In this d¥nkdxt,! ARoRBOR rdTbifsith HROBEGES Yhereahd ﬁha%‘i)gggzcﬁﬂéjbﬂbngé’seﬂﬁ form of
case M pneunonide or itsone recoghi zed substral
the pharraaestenl cordpenebbsishdhatrii is ebleite dgiesy ouvink SedviBS td the extracellular
i D rounderstand.these. refurns, .the database .
miten. QS B MOPFSRRI0 1 AR B ot i Feitiniee Bplag a pasive
diffusionloTuRs1ublliz8€ eetauRsof the phhrmAbSitical PaTRHeRNhBa%h Weldlogical
they matched the reference sequence uUsed to nake the

membramesaefnovahdrpricihrerecysrtio v aifteseatively; fesmaoophaghe
contanyl e IO BB R A R P LR A By s

confirnmed that the database entries differed
significantly nore fromeach other in regions not
represented by the ProSeq agd contained sufficient
variability that would have all owed finer

di scrim nation. Menbers of Goup A exactly matched the
ProSeq and coul d not be distingui shed between on the
mcroarray. Simlarly, nenbers of group B matched the
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supported by the HybSeq information. Genetic Near
Nei ghbors To denonstrate how the al gorithm handl ed
W@ b@wsabsror el at ed genetic species, a sanple of BCT/US2006/022715
non-t arget ed pat hogen was consi dered. For Variola
maj or virus, one of the biothreat pathogens on the RPM
v.1l, the validation runs denonstrated that Variol a
maj or virus DNA tenpl ates were al ways positively
detected The rg% ha t wo .ProSeqs

n
the Se#'&ﬁ&g%erraggwsl oM R ORAIRAT pe% es{;n ltespatikglyeother mechanisms
may alsesgperme nodi fier B (VMvernB, -300 bp) genes for

gi” ol j or virus detection. Table 3 shows the
[0028dg ) 1 Wé.‘édhe piﬁqgeeﬁos;s, dmohxtms amdhe’anspartd‘rcnﬁ ¢he fixed

c 0 nasal wash
macro@ﬁé@g?%sggﬂ%os%%@n rh\aéfl{% e%‘tl “6’3?& & agpetpbglic tumng which is

differept ﬁSHqthb madtabivliortinging @Stheiir&ttfhfahﬁéc%ﬁﬁcdl kadp bﬁent Accorﬁltngly, the

difh 5% k@fatlon patterns were only consi dere one
1tfere 1hEMIPES Rinimize Hhéﬂm@ehmﬁm/dwg drhelmﬂe@mmméen the first

r ef.er ence

and sebrid ﬁl?di‘lﬂ%eutlzgl' cd Helﬂs {a}tﬂgrtl ﬁq%t rst (,Sﬁ%qnélé’ aymaceytical components

sequence sel ecte Was n
concumkyneméem@mﬂmrmmmsl applied none of the sanples are

fa tlfled as Vari gl a pajor _or mnor virus.
[002 %{; cCi {’\gu@zg Giien 13 suscgptibieaf Ql}aquélpélxt\m m&ygipﬂ@ﬁmsforms and in
varioub ehBEhatbdsN pAditult BRESHIIPEOE S e fﬂlthhW%{b%gb 056 ihe D DWntion

in.only 7 cases was It unlque
describegdderain “@ﬂ}ttb@ tedersthmlings gatmpich $mbotliﬂndn|l’@rb BS Eonsidered

Lakion. a ction of VMWcrnB hybridizing,
exemppﬁpéﬁ)%:sog e Prglgﬁ{liﬁsfq pyent &protyntendedde Ligpibthe broad aspect
ofthemmsmtgmnany Ot hopoxvi rus species that could be the

cause of the hybr| di zation. The lower [imt of

[003Qet ecthossxamgple; Heaceorghuide with the teachinigo df ths @aesemisdisclosure, the
t he.one above jt. The

subj ect@ﬁ/{zvié{& uﬁ%él %o&% %88% é?ée:raﬁryclg{:nlﬁjlg%a st plp.pé*m@e%ﬁl(ﬁmgoagnt having
a paﬂicmimr(phelsnamkmehy piofite ﬁi@@&bﬁ;ﬂ{a&nﬁé&uyﬂ% @némjﬁ)%sent ina

5 ulvtlé{x{ﬁ égs slntlh d as one of tied best scorl
ormuig pialtersfhg phamageldnetiopywlerds the sesend plpemaéeutlahll opmponent
comparled 86 el un®Shn{A%E virus as the best match. The

P per cent age ?)@gt %&hﬁybrl di zed ProSeq correlated wth

[0031doncerdthe aﬂ:rstmhaaﬁacehtec% asmpencht maP Bk ¥dmeigslah %Hﬁl?ﬂb%? of routes
nd not Variola nmajor or Varl ol

OXVIFUS
1nc1ud1§fn\é %8 ne; eéﬁ toparpntera |05q4 Lfcsz,alnpqxg)dgmai geqtal] nasal, qulmonary,

R G R s St e ST A ——

mtracerppqggé@fgalmphﬁ@, PuloBegry, frrlmaatcheullai‘ liihtraﬂlﬁﬂd:éﬁdiﬂdrihﬁ%ﬁ@ itoneal
erto

admuus{:_‘.gél%x} é\?gl%o?%f, KRI 151uigt<£s£e fl Iuggfgggrsg gg@g&s pf the
pharmabatigsis@ngonaehtiHat M@Q&? ﬁlcﬁfd1 Bﬁﬂ%ﬁ FindiRah, %%Ec{apﬁ ot

R singl e query can bias the scor es agal nst st Palh
ormulafigns, splytiens, idelagedielagas @lrmuhgonse Icam&olkedtrelehsleefoﬁhﬁl&ﬁ@ls extended

release ﬁ)ﬁﬁﬁféh@h%%u agfeé r%llg%lﬁeg %ﬁsgcgf met T e{agsm)éé%én@%lgg%
[0032 bor t i Arsobd dbfuge af ﬂﬁrﬂrﬁﬂ'pﬁahﬁ%euﬁ@ﬂkﬁ Ebﬁ&bé{ grtfﬁtrtmflﬁ}g)e épared in

the fi %flefﬂaelng were turned off, the entir
© lormy, 1§ %Oaé%f@blétsgem@q&@mumswmmonm mmpmmeaos&mﬂatms

dela SHOWE g bri di t| on. s/ 4

yed&éléése st rgtll(%{sv\é/aHsnEJlo %d%% gorgglf 1R8s; Eﬂpd%qg{% gﬂﬂé‘iaﬁlom

plﬂsatllefnebm;d foemialiBey infetiage DML sFUHISRATIINJ leletaseefoma@%nsof
the matrix ProSeq correctly identified A/ Puerto
Ri co/ 8/34. To better understand the source of biasing,
CLUSTAL alignnment of the NAI gene of the two strains
and the reference sequence used to nmake the ProSeq are
shown in Fig. 5. The two strains showed 95% i dentity
(67 msmatches in 1362 ali g%ed bases); however, nere
was a stretch of 45 bases inserted in both A/ Wi ss/43
(SEQ ID NO 2) and the NAI ProSeq (SEQ ID NO I)
conpared to A/Puerto RICO/8/34 (SEQID NO. 3) Wth t he
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Splitting the HybSeq into SubSeqs to renove bi asing
may reduce the level of identification as occurred for
wo bmotibg2er of the five SubSeqs in this case. TPET/US2006/022715

previ ous exanple for Vaccinia was anot her instance

where the wong species (Canel Pox or Callithrix

jacchus) identification would occur if the filtering

was not used dinical sarrpl es in Table 2 showed that
adminiSPSEHS t.o | e,.Sub wer e, capabl e of

very spe i attChegéjﬁ)th%f et F&Hons Sﬁgﬁﬁf“hb? 11’6'@‘%dt suspgnsions, creams,
ointmepid, amcbb’éwr schabHg idesage aliReistHRA PJeRer i ¢ were used for

lifj.cation | t was necessary to perform additional
Lo 03:%1 | ter l?f‘gsef’Bn4 cepbicalpomylonpita davigg fmudul el pharmacokmeuc

Fi g

il th t hod
profi eﬁf-‘@génfefeﬁl do?%r;‘%h%% %%@gglé\gﬁ%alhgwoﬁq $qluh afsqf@tgqe@ier than about
0 mg/r, $)chrdrngd fisthboprovive chylhsgds #adelliQBrigd thé{npﬁer eﬁectable form such as

4 .to.show an exanple of this inter
throug]ﬂglar?lzé ai afiministration dn prley apiligie Sreinvdelilvety psortygsoluble or insoluble
f 18 b
s oo enii e} wBELeD By e SR ikief s amproates as disoussed

herei present inth
¢re-heen made N since they are in a location that

[ 0034] hnter g)f’é&ﬁ?(# Itp gﬁ‘g’grgélgg Mf@g@%ﬁmﬁgg I;nr\igrf ;(temore suitable

inclu
for the dcdmintdnatibh enetie WA if QMG al?e?mg Qﬁeo{orl;%ﬁ aH(S)Jtn " mr(]ﬂecu w structure of

orithm successf ull'y provide
the drug. d@ﬁ%%hoeﬁ dart @g] delévern wehiele mndnﬁdmrmlofpboﬂﬁécﬂhlble BPﬁy%bfﬁ'bﬁ‘: drugs

on the quality of each

di
include Ql?eolfs@'o?§qlﬁ Fortd 8ﬁ 5)01113 ((’;glier{c]egﬁ}p %Bmsp}[vynt/@éfmlh@gon micellization,
lipid vesitlaj mlhlwaltemiaﬂltﬂimﬁgh gbﬂﬁfﬁs' cr@efmﬁl's%%n?% ?sqglyss an@con? exation.

[003511 gert use feasi The cruci a
ncor g apothsr mpedhodfor u mdleamﬂmﬁmtmnamlmmaﬁ@pdﬂ@dei e solid
articl whi ch cl as y organi sns

el el SRS SRR s T T o i omdwonc o

StabllltYd’Y@arfDlsmﬂewiras astabid ét@p&ﬂﬁﬂmr(ﬁ'@ﬁy-%lcﬁ t;{/a.gcgdl'%gg%ngﬁeous medium.

on of different related proto
Accuraté: go ﬁﬁp pificleizegn esventinlfar i@f@@eﬁnfﬁcamus uBhio$ tiekd f@ulations.
Part1cles£bﬂhb@fﬂaﬁﬁ% beafer tNGRY undant -and subj e
thout L0 m ni mal Scur ation egﬁllti Hl\?\(ktwrl 125{1 tplsﬁfe?%ﬁfegﬁ\‘)lgough capillaries
without eaygine eenbotid Adlew et el 982 £Davik andmhmwwm Reni6eaL o \(\%lt.,hl978; Yokel

etal, 199[ at success. Although this has been dénonstr at
I'ng only the NCBI databases, other databases or

[0036]cust ONECORIER] 9,18 Dra@ub chifk AHEe fR3! é#r%{l% erﬁﬁyq%gg@g\ég%w ber

. Wlt i mprove per f or mance
pharmaceitical eamppnsatsuyishin aiphemackirtiad cmﬁB1naﬁorain| acBOAbY & With the

teachmgé @fvtﬁe Esz&{t éﬂ%tl(;' 919&:6 ﬂ? t}ggtﬁg%;lg@alé %E%Q\égélgg ?rl:ag'rlgéiggargei least one

represent
Phannacqp&malahnlnquemr leRindl ¥ymadtiated Lnfl.uenz
delive vi.rus, fT:lraS ks %I@and Il st :i)galﬁ)lﬂrcgw gﬁg‘pro?ilé;a qyed lﬁ“ouah drug
ry (el modificaEian of thesompesenth Mod[éaxklgl the pmwaaﬂé@ Bréfile

onpari son of

through ﬂaﬁ@ﬁaﬁﬁcléé Qnéﬁg#%s%n ;r{rjfé: mnah slflgl?s], Eglﬁgsg)n@, mifsllgw pad liposomes are

conveént | on

explalnedsteqiqenidmemaﬂwfbmteﬁqﬂér Wes GHIgor ta%gggrpg}gg $hof
o a "The

ut omati c adj ustin r updates I n Ses
nanosusP%?Sbolea Wﬂf g’c’;ﬂ?? é@? hp@ompa@nhl hatvy dffﬁarmt@ﬁles bﬁ/phagocytosm

and dissollitioh ki B2 altl%@ bt gﬂ)f?SﬁAc ?ﬁd&g@ a,[g gﬂﬁtglq gnéq rpgy:ase by the

speci fied pat hogen
macrophagesswishipribe RESairgiBS mhd,dh efeaStha ra@lugiaﬁgqgﬂergaﬁgg betywes
incorrect identifications, eI|n1nat|ng one potentia
cause of false positives. Filtering the raw
hybri di zation results served to reduce the conputation
time, accounted for potential priner interference, and
nore inportantly reduced ﬂ tential biasing. This
sinple integrated al gorit provi ded sufficient and
accurate identification, so that imredi ate use of the
RPMv.|l or simlar resequencing arrays and assay is
possi bl e. BeS|des dennnstratlng the success of the
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devel opi ng assays that can test for nultiple organisns
si mul taneously while providing fine strain |evel
waele®enssrdnat i on gi ving access to informati on apOUUS2006/022715

detailed strain recognition, antibiotic resistance

mar kers and pat hogenicity. This will allow the

anal ysis of partial sequence information fromnultiple

organi sns for applications such as differenti al
pharmatiaifoadsdmpeneny withih aghassacsitidal Gubiratien Relyeietdogtrolled usmg

e, febrile respiratory illness), tracking of
W“Wn%ﬁﬁﬁﬁéﬁg% deliveBgens, distinction of bi ol ogi cal threats
L@ggg@ggg%%giLgear genetic neighbors in surveillance
appricatl d for tracking the inpact of
[0037do- i nfleotden s miingzepbrog-dnigiaterastions deng amweider 6f pharmaceutical
degr ees of

eﬂ%%%%u zing and re ort ng .di tferegﬁ

compog fRnERagRacsul IN3HOR Hbagfierdancy with tBepprhinewefthe present

disclos®R! e fphhRhALhtSE g&ﬁ&*ﬁﬁoﬂ ay ﬁ{cl der@.ttl%‘gt 5%@@%%38£l%@mponent
n1croarrays but 1s nore generally applica

having p|naedudated pleatnacakinsdiogind e athieeedithnougdy ibﬁqugmnbpatable of the
calls that can be used to query a reference DNA

compoiehf-ahase. As the trend for assays that test for

[oo3gmul ti plaopatiBed 6NSodr BRI SharAMAEQAIRMES eﬂé' i) accord%nce with

tools, such as this one, become nore crucial for rapi
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of respiratory 11l ness |cat|on of dppropriate
out break control neasures, and the efficient use of
preci ous anti biotics and antiviral drugs. However,
clinical differential diagngsis of AR is challenging
due to the simlarity of the synptons caused by

di fferent pat hogens and the nunber and bi ol ogi cal
diversity of those agents. Currently, the nost widely
used rret hods for respl ratory pat hogen |dent|f| cat| on
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licategories. Each of
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I mul t aneously by
RT- PCR/ PCR net hods. Multiplex identification of up to

22 respiratory pathogens has been achieved by the
MASSCODE(tm) nul tipl ex RT-PCRysystem (Briese et al.
"Diagnostic systemfor rapid and sensitive
differential detection of pathogens"” Energ. |nfect.
Dis., 11, 310-313 (2005)). Spotted (especially
Iong ollgonucleotlde) n1croarrays have also been used
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m croarrays reveal multiple serotype and
| i neage-specific differences anong strains of Listeria
worewoay2egenes” J. Ain. Mcrobiol, 41, 632-63BCT/RSD8§/022715
The primary limtation of these systens is the
inability to discrimnate closely related strains of
t he sane organi sm because the detected hybridization
events nmay be insensitive to partial sequence
pharmadbMi@eiemotile iner whtesihioibte seiqtdd stvent o foan ayluioab&his resulting
. may_cross-hybridi ze nonspecifically with sequences )
solutiop figtudjng the phagmacgyfzaal sempoensnt ca&ﬁveuﬁraa @frw%ogs f semi-
crystal G BHHE h@%&rtb%ofe?q uld'@km! s s{elPé’tb&; 58l Ent\ias r@iﬁlg%‘ is
carries enough ntormation to allow a high degrée o
nanosusgension ashelct Braesolveat oranixitdre ol solperty imwhikh shresorganit dorbpound of
) specifically defined, .Strain-leye] identification can .
interesiyjg relp e s10h1R Apd SBEN iR BERTP 56 tbe AT Sﬁ% soffeits include,
but are pB1iMAKE 'fo\,’ Wai’er?higéiﬁfeg{i‘%té&&%n?&ﬁhs,919 RERIUERFRSgAMbm in the

epi dem ol ogi cal patt such cases, strains nust
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Growp §7 HEkCPB A ceBistiestn BREREF R0 P ey BRI of such
solventB MARR! bitS3¢ Sot 18HHET to2alEHIRIS afmiRXPIMEry d¥eEdHREry), oximes,
exanple is influenza viruses, for which discrimnation

hydroxaioasidsi ersberdictacids, aubfaniciagidsnhosphanicsagids, phospherigegigs, amides
d urcas circul ating human i sol ates and possi bl e zoonotic
and U8 rains (e.g. avian H6N1) is of inmediate and obvi ous
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that GOLJIESRNAh 4 Dl t%ﬂﬁﬁ%@@dx@ ePRltvik@rude at

| east one priner pair for “ea pat hogen, and the
pri nedletnpeirsang), g@ater §rgveande anhasizalde patmanent
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Wl be apparent to one _skilled in the art that the
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o AR 0 D, N A 35, R Byt . hons,
13-dimehimkidasoli et @O TpitnlayiacataniedDBA), Uttethplfamutide (M)
. not obscure the escription of .the rese I nvention.
dioxangaeHonn (EDE Ry LA | terameieneod e St e Bl end
s SBAAER 00 A 0BERE ShcBE A, b 810 s
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resequenci ng array (RA) approach that conbi nes

mul ti pl ex RT-PCR/ PCR, RA, and automated sequence
simlarity searching and pathogen identification-the
RPM v. 1 system for 20 commp®m respiratory pathogens,
as well as 6 biothreat agents under a broad spectrum
of conditions. By conmbining the sensitivity of

mul tiplex PCR anplification with the specificity of a
RA, the trade-off between specificity and sensitivity
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Met hod", and filed on the sane day as the present
application) tiled on the array. Prior studies
W@ oovbi1s202 a cust om desi gned Respiratory Pat hoge@I/Uus2006/022715
Mcroarray (RPMv.l) with nethods for mcrobia
nucl eic acid enrichment, random nucleic acid
anplification and autonated sequence simlarity
searching to achi eve broad-spectrumrespiratory tract
and halﬂ@nhtegarorhaimsl hdlogemnted raIMesbmdl‘ha:iqmnated akaoess tAraimatics include,

but are gt e oy Derisons MR BF BPRUPRHFFL0Y reppaiticof polyoylic
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(TBMEO,cmomannc bmrh@bcmsn aﬂkbmscal&meashalqmaﬁqé tarmatuaé@i/qg@nated alkenes,

reoge A et 5185 BEREE, SR P o A RS i ot
buty] aceRE6; IcHRRoBdneEReA biveaiHehyenke Nehlvothladdne, HiehRr¢¥tiRineMnb@g¥ne chloride,
step, the pat ho en nucleic acids may be extracted from

ethylenadlehlpnd@:éﬁ hﬂnpx@esmeat@ne thgptand tisqocine.cyclobexage ppdygthylene
glycol paGL Q{e abE&"‘@%EéJ,%“PEG@ @E‘é??'z I%G 39, PE’G 16, PEG-120, PEG-

nvi Tonnen he ¢l ’’nica
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as anthrax spores. The se
dlmethjd&tﬁw,mrnpgleﬂreglgedli(ﬁ%) qio1ypfr@y1mamgmm, RR@ 16 rhaatanahol PPG-
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ere east ne pri nmer p I'r for ‘each pathogen.
polyethJlkee glycokstberised i n the net hod have a tail sequence

10048}t o e ocg SHAEHGY DA EXBYROPNEoRsIE). Apgher

preferrddaGledtca Wb RNG 1488Y abR. t he DNA of the species from
which a clinical sanple was obtained. Potential tail

sequences nay be randomy or otherw se generated and
may be eval uated by, for exanple, conparison to a

dat abase of genetic sequencegs, such as CGenBank. The
tail sequence generally does not itself bind to the
pat hogen DNA and may reduce the formation of
primer-diners in the PCR as the tail is not
conplenentary to ‘any other prlner Suitable tails for
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prinmers perfornmed on each aliquot. The aliquots may

then be reconbined after the PCR This may be done
wob@n/13820ar ge nunber of priners is used. The nPCEUS2006/022715

primers that are used in a PCR, the nore likely is the

formation of prinmer-diners. The PCR may be better

optimzed with nultiple aliquots with different prinmer

m xes. After the PCR an identification of the

pat hogen nay be perforned. This may be done by

cont acy i tge sanple to a mcroarray, conprising a
pl ur al nd Dregegs gory for, Nanogusnensinn Prenazation
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Sucq %eéhods are descri bﬁg in US Patent Application
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pharmBRutiil coRpEndd® bed dntls cBfktdiBne fl B 2 Attef ﬂﬁe%ﬂét{f@rﬁfpro E8Esteps, the
use of such short conpl ementary nucleic acids educes

pharmadsstiesd sginppihdnt in thi pte-suspensiamiatic A &$ablé formthabingdinzeetage effective

. .the mcroatray,. The c | enent ary .nycl ei c_aci ds, may ..
partiol 15 (- 820 oF endet B SIET sl G Mate) ereBy ey Srmesthpigclos o the
presuspéhsidnlar®in 4 ARbRMBIE, fal sedle WitetePh the@RpATe @RI $€fragile. Compounds
) di fferent single nucleotjde polynorphisns of the =
in the fziahleatatey easi alsomorsfeasidy andbmptequickinbe hroparsd dntoRpasticle within the

. . (o) for the.entire sequence of.the gen
desire - QAR hen oo bro B iEin e BE BORHERS Pt BB aches bave
not beadf takdietostidet it i0h fiidtde pathogen. After hybri di zati on,

known net hods, such as fluorescence, nmay be used to to

[005Qfet ectThimperr wbrrpt Birerin draserend mpeesaertggortiaygenerally an aqueous
vl 8 R LS HL A28 O TNEPERD SO0 s

nuclerc
salts, sefadiant@),evalatebibdelpolyiness, amy cdisbitativas by thesPatdisierts.
recognition algorithm where the pathogen is
i dentifi ased aqn which genes are. hybridized to the
arrayrf+i£h¥ AoaEs oA lS !. AN SIS DENISIQILILE DAL 2
[0 0515)/ bri diteqHir@pidess AR g88SeF hRRugRANE pMphaa Mvolves adding
i agnostic techniques énable rapid and sensitive
energy itejthetpire-Sewpensen whichtresvillts gt 8 hrcalipegnipsind Coatirgyif thefitablsparticles.
c . P RT; PCR,. and, spotted.nm cyoarr etc., are,
The enid5 haARion SR o bE rtis oP R SR E g S Sistanfp8 is exposed
to caviafion,fshbaf g Gibhot Corc€S L InfoRd WrdfBrre@RSmicT Mk fnQerftidhnl B energy-
froma direct tradeoff between sensitivity and

addition siepiis aepnngalingsien. cdnreghng i deined in thisghischortirajasitbe process of
- [ ' 0-.cont ai n
converf Bl s R LU R0 REBPILE R B BRI BT M o
repeated iapplivasivh of Ry (et hcanbdi @echahital gRES; follot@aDly el relaxation.
. . of non-target especi al ly human DNA). nmay cause the
This lowgting pf energomaype achieved by copisreiop of thesglid dermyfiemadess ordered to
. . r .
form a GRS SrOERATHAM, eonk?, Aeklifdly, (HUpREBYILYS bl Meordering
of the soefkétamnt mpelecul esdt dhd spliddinmid inveefacest s subject to a state
1 of copstant redesi st i mredi at e obsol escence.
: et 0L RRASHIDS PRLYO8 inically relevant, as
[oos29ney MBliGatealia Fhnko1 ARNIARE A MRLAREL ORI bBaBYE, the
potential inplications for persistence I nfection
pharmaggidicaheonmpenpitrie baveotht mestuleert plandaakinesic profit iofirst dissolved in a
study genetic variation with current PCR nethods,
addi ti onal sequencing steps are always required. The
RPM v. 1 nmethod not only detects infectious agents at
the species and strain levels, but can also identify
subtl e genomi c differences wi thout further experinent.
Thi s approach is also shownjgo be an effective neans
for detecting up to 7 pathogens sinultaneously with
hi gh sensitivity and specificity, and allow
unanbi guous and reproduci bl e sequence-based strain
identification for pathogens with appropriately
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sequential 25-mer perfect match probes representing
(and centered on) each base in a sequence chosen from
wo bmsgaszone of the target organi sns. Furt her noOPET/USTING/022715
each perfect match probe, three m smatch probes
representing the three possible single nucleotide
pol ynor phi sms (SNPs) of the center position were al so
tiled on the array. Thus hybridization to a series of
selectep solivenitto wedateefrspsodutiche ST Heefitstsdantion phasis igeted fsen about 30°C to
rmation, while hybridization to m smatched probes
about WQ\@ & ensyrs totah disselution of thyphearmageutical qomnonentiip; thq skipcted solvent.
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r

Suitabl@ %gﬁ%bézthg%iﬁ? gﬁatgig tﬁfpﬁkéflégg% (ﬂ;lg Ip%se%ﬁﬂveéﬂﬂéﬁ c§t|1 frJréla ch?ﬁtéd’)from ionic

Surfactlmts en@nmgl snctaots, Iwitteuewe surfacEnts, @hu@hehpldm ibialegieally derived

surfact?:ggg{ | Sed Ofds Fa’pé%hegrﬂﬂ:r ﬁgtu\%rs] %nc{;]ég%fﬁnﬁﬁ EH Lt I(?}'Irgggomc
The sufthct@s eseﬁﬁﬁ thd\oriFneh 18 8N 8B oukt b FIeH sBAD OtOQ Y%to 10% wiv,
HAdVs and 3 influenza A viruses, the current

and prefereblyrfrare pbaut §. 05 toraboihiaiteiwi. of 15 ot her commn

espi r, [ atho and 6 nLers or
[005 n?r gﬁ'itglﬁlé a% Pé’c’ﬁn géqcélédg %elﬂo& i I'FB 6(} @ﬂ& sulfonates, aryl
sulfondﬁe’ﬁ ﬂk?lqﬂﬁ)slﬁﬁ@ésl ﬁk}ﬂ)pH@BﬂW’maie@ poRdssi@m Rhsatd, s@lium lauryl sulfate,

ﬁcy ons at early stages of i nfection,

SOdlumAlS'@é%tlﬁ"léfateaﬁ palyerysthylenssuliates spdiupealgingigedioctyl sodium

sulfosuﬁ&ﬂac'tk téﬂh\() aéﬁ’a’u?ﬂ: c dﬁﬁl érlg %%ﬁe’s, %{dnﬁg %réo%ﬁ%ﬂ%]%gﬁlése, bile acids and

their saﬁe,rtzhbhd: amﬂ,yde@f(ycthohc aeldr gyathihsﬁd ad&ttembblmilcfaafd and
l.aque purlfled

atyeodOxTpiaaiE v ielvimmnsparepimstin qebiglost sichrie apg abd g e (o2
calc1un¥‘@c5§a%1? @Bfﬁh‘(&k@ dsoﬁ'?l?% 8&&%@9@ul‘f£’c& Qﬂ{'@%yl&%ﬁmégg lo@é1 ?rarl)izlgrsn,

carboxyméthyleelddset sodmat, damﬂsulﬂlsuﬁnmé Ideadkydektérs ofisquiim anlfssuccinic
th ARI to var.i.ous mlitary recruit training
acid, Soglé %ﬁ% B?lg@ Ssites, and on depl oyed naval
[oossyhi ps sﬁftame é&ﬁﬁl@&@éctaﬂ_ﬁ%ﬁu&%ﬁ atd R Gindfedty: RlafEeHy bfimonium
2 nL cryogenic vials containing 1.5 nL of vira

compomﬂaﬁmalkomm qhhqdvm#ylmm@hﬂmmw braidatchifosdne] ow

B v
halidesHeaf] tphriResien chloride thg6nié Npide, pobanethly Rthactydte tiiMe§thmmonium

and_ al i quot ed, and tested for. HAAV and influenza usin
bromidespifapipy gompoyndsy Rekyy iy mmobidrperineilyleminasthy] methasrylate

R

ammonka ofhpothddieheyladi@eétdoresthyhethiammoniua bedraida Cd:diom&mnethyl
cal sanples using either th

extr d fromclin
ammon R RPOREPEIRL! @metbﬂrqmme@mn&xome CasspeaRethal dihydroxyethyl

S RS B oo AL A o8 e HEA by
ammon{uRo clleridg plecyd aﬂnﬁethglrimelroﬁyl&myhmpmhlmn chibbidd, dle&:}d\dlmgthyl

s Ra ML S T2 ] SCAEDdeg Dot SOl S BT o

Cr. 15—dﬁﬁéth SRRy By ﬁn%gunf"&goﬁ&é BORAAS Rh@kt &1?&:@/ e?@roxyethyl

wer € chosen as Internal controls fo
transcrl ption (RT) and PCR reactions as they woul d be
unlikely to occur naturally in clinical sanples. Two
pl asm ds, pSP64pol y(A)-NAC1and pSP64pol y(A) -TIM
containing ~ 500 bp of the two genes were kindly
provided by Dr. Norman H. Lee at The Institute for
Genonme Research (Rockville, MD). NAC was anplified by
PCR W|th SP6 and l\/[LSR pr| ners, and the PCR products
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that amplified poorly for new ones) were carried out
to ensure all target genes fromthe 26 targeted
w@aaohosens (West Nile Virus is included on thePEr/Ds3006/022715

but not in this anplification schenme) would anmplify

sufficiently to allow hybridization. The gene-specific

primer pairs for all targets on the RPMv.|l chip

(listed Tables 2(a) and 2(b)) were designed to ensure
ammogiaarcidondsd, toemit dimeti mgdmyethﬁmnlﬁblﬂuhhmr%i?el,cﬁlyri@{ﬁ trimethyl

pri mer

were designed to have a similar annealing
mmom&wp@Pfiwh%fatea W%M@@R@w bzl apumeniyit eueridss daungi digethyl benzyl
. , h ith .the BLAST
S R R R T e S S L
(ethendxo1)s momentinabromitie, Ntatkat (A HdinetHyienpyl AR Enium dESHHE N-alkyl
me @g&gntl | of prinmer-diner formation. In addition, )
(Cras)imgipybbenryhammonten e odds petptpgecstidmethydrenayl ammanium chloride
- - - . - . | n
moncH SR, O 8, PSS oyl CRUEIETL TR B 1.

napthy'lritttlhy]eelmmmgm driordde, nhhethylamm:ﬁumgaeﬁﬂmilhyﬂ@i?ldthy#ﬁﬁﬂbnium salts,
. Nucl eic Acids Res., 25, 3235-3241 (199 to rther

dialky st hiar ST} B G IBY dad e, ¢ihaodRied

alkyanfi @SHIRASRIISAantd o éa!tg,@ﬁo@atécpuﬂgjkﬁd éﬁnhﬁ)ﬂﬁj(\%%lﬁf 498G foenzene

.. used’in this study. Reverseé transcription
dialkylpmarmiwn shiseide, Welideoydidethyl dddmoivwodhdonide, Detetradaelyigmethylbenzyl

e TRl 5o LRSSk BBt mont

chloridal\huﬁﬁqaﬁﬁﬁmylbéfgmn%ﬁim@ cHi e, ey bl zeR @Rk Sfmonium chloride,

Superscript 111 (Invitrogen Life Technol ogies’
lauryl tggpetlyd anmapiym chpridg, alkidhensyl methyl amsoniim clintideatkyl benzyl

. . ) f extract i ni. .
RN o L T A —
bromidesytC i, @i | dnhr@oniTheroRideCydd i i -
Toml Tgt rlgﬁugeﬂ(?%ﬂ Reglgar cﬁalﬂln ce.g%/ Sgﬁ}gb&}hh%ﬂ%w i ehloride, poly
dlaﬂyl%ﬁﬁkyg@fewwmmmwc& eingslayl amamendum chiorides,s t

Lo G R PRk VBl B R R
decyltripRitiy DROUGNINT ERAGTE, A8 GREBH yRERERENEFbrbRiREL ATED
s D e oot Sty o 10

(a mixthte of 4B aner] LAy Mbﬁuw&ﬁﬂlpomﬁggfegﬁ La%r?fé(?rg{gujn%?omide,

general’ly relates t'o the mnimzati
benzyl frimethpletingerdum Mpemwide pdwolibe estersyhenaalpbminmechdorideg stearalkonium

cloridf Ry BBt o ST AR TSR A sl ¥t
polyoxyelh ARG lanfifes) emmeggay%ﬂmw‘WEKA@?AT?,t alkyl pyridinium

adm ni stered to the body induces interaction with
salts, amginegrasning galts freide azaliniym gelkse prosenatadi aitatareaty denybpmidesy methylated

austerf SRR H 950 G EFRIEHAESTE Ao bpimeny
ammonéuh blunhigle Afiethanslange, aid sileke@ass. i n t herapeutic

response upon jinteraction with the other drug. £003]
[0056fy g- gHitaple RowpRisSIBREants mchide dybire netilimited tq: pefyoxyethylene fatty

_ $ . 4 )
iR R LTS o EORRIBIR i o
sorbitareestersigtgcenyl ediecs, ghsas! ibaoaédrae] padyethylendglycsls, udl@ropylene

I [ t? action si éiﬁ Wi t homhaj change in drug, concentration
glycols; pplymrap g slyesl ssicee seiytalsrhoLichtosteart plspolgapayhalpghol, aryl alkyl

Py P oL PO AR Bk, Bhloxamers, poloxamines
sensitivity to each medication. Pharnacokinetic
drug-drug interactions occur when a drug enhances or
interferes wth the absorptjon, distribution,
excretion, or netabolismof another drug concurrently
residing in the body. Pharnacokinetic drug-drug
interactions generally result in a change in drug
ki netics.[004] Wen enhancing or interfering with

. o, o, = o,




alters the physiochem cal properties of the object
drug. One nethod for overcom ng absorption
weewwplidg2ed i ons i ncl udes staggering the respectP@BUS2006/022715
adm ni stration tinmes of the drugs. [005] Wen
interfering with distribution of a drug, another drug
concurrently residing in the body generally displ aces
the drug fromplasma protein or tissue binding sites.
t he drugs, co or protein or

methy]lt\éb @@a%épgtc%%ﬁgél laseshydegtmesthylerd npet ack drwamrmlczellrl]ﬂose
hydros YR I Pl s Rbn Y RaPE CLNoR! byt GRS S Sreng

derivatpyes; ]nucboiwthy‘lgamhj Iliolywnyleﬂedhbl @blyviipsgrol RIdAE, hﬁéthdﬂidlﬁlmme

concurre residi in the body conpetes with the
stearatey RJnP §¥1 e st g O h R Phelestaro] mg@q@n&agb/@grol

monosfAME Btokidad| Q1AM @é’toﬁahérﬁ% ehﬂ)gmfﬁxﬁ Ewa@GhinifnlyRul ar

secretion, urine pH, passi reabsorp ion,” and
polyoxgethzlens alkiyl ethers) pqdaowd:ﬁty&r& ca@tﬁf)ﬂ] déiivetiveq) Ipan@kmhﬂéne sorbitan

terf b | f d
A A oA RO D et b
hydrox@pio@lypinbﬁﬁldéﬁulbb@ IﬂétHﬁcélﬁﬁd) rbi‘yert cellulose,

reticul oendot hel i al system ( S organs and tissue
hydroan@whnﬁ@ylpﬂéﬂosemthal@mn@amysiaﬂmermnulm pohwirREScohol,

e tivel d t.o s t he .mo
poti B AL LA B B B S FRGR S s
formaldbl@de,qmld}gm&bﬁ arkst b—@mpol%ﬁlbf dudtshhies) ,m&ﬁﬁéﬁéf s‘ﬁ@ros@ﬁ‘tgarate and
tabolic conplications is described Swada )

SuCros §ear|a’g>e Enats 2@(02@1C§9)5CH§|(§3@1@I§}9&CH3@§B1 pdescrl bes a
onon SRS DBHIVES: SRy AL IR PELYRST, i,

decyl -B-lﬁ)emtta%yranomdm nhedaidefl -mmgm@pyrmosml ﬁ-@%@e@ﬁ B-Demdlk@dde,

| stive tract, ur portl ng to overcone
heptanq s S BEH e carb ot BfSopa renne s oo D iogluoside,
hexyl-ﬂbrguéc%'y%%ﬁde%n%% 1%«&%&1@@%&&&& SUipe u%lug yERSide,

fromthé dlgestlvetract 'S sal oca
octanoyl e-nhtladglucamidea-octyh8-D-gheoppatnasidy ecnyi-lﬁcmﬂma@luaéﬁ;eﬁnomde

t.ant dr has b absorbdlnthellver
P A B 0507 5 b Wi, S random
copolyrBdte b @ity ScaiBt ahdlin ?119;%{’62 ldog@tions wit hout directly
altering the rate of metabolismof any drug. [009] In

[0057}j ew éiiterioniosutastanty,ar¢ eleptsically a@mebbutqrossﬁs;s kbl pmfsmve and
Qv d uti cal conbi na
negatlv% Qﬁé%%e‘?l%st%% gan{,t] alin%glélﬁ] S&Bﬁhﬂ r’&P’é’gs ¢t g}iﬁagﬁﬁ ut are not
limited mmivménamc @hpiifhbﬁpﬁl@ u SUﬁa’;Ule ﬁlﬁi@’phaﬁh&%cfﬂﬁé! ipASkpBafidyidoline,
rmaceuti.cal conponent havin

PhOSphﬁﬁlé*ﬁf%qwmﬁaﬂwb@lwm@%p@a%a@damme fruniad disnyuiswyl-glycero-

phosph%ﬁl?%ﬁ%x@ﬁ?flggﬁrﬁtdlﬁﬁ 1&2@&2€ﬂgﬁpﬁogﬁl}?8&ap&dganne (DPPE), distearoyl-

glycero-mhazspimeMHnaﬂenmne (DSPHE)] nd didledls]- gm@mqﬁ@s H&thanﬂléﬁnﬁcoﬁDOPE))
for mJL\%FI on of t he second pharnmaceuti ca

Mixtureg 855 BREP I A5 oG @aioale eIy paIpBpIesias may be emploged
in this i RA6K! 54& R ek tiye
phar naceut i ca conpor%{eéﬁ{ug&r g{ogggutgﬁg%psé&hﬁgﬁfﬁ%gf%%?tor soybean
PhOSphCé@uhomﬂymonMneatonlthasmf the interaction between the
espegt s s substantially reduced conpared
[0058} 5™ ottt %f‘ﬂﬁf’fétgf‘ﬁgy fiﬁ‘;é"%desé%ftﬁﬁta%é?%bﬁ %?ﬁFlOTcl@ﬁfﬁ%@nt
hpoprot&i?@ Cgrelﬂtlﬁgcats@mt E%oiﬁf{@ BiHufin, da :ﬁljfcﬂe Hf:lar Slfher proteins. The
and "&écond" are used herefn to provi de
preferre@ éw\f@ﬁaném a eqghlinetiureofzmnd osic surfadtantiie. nde@lx;tcholncmwldl) #nd a
requi renent for a specific order, timng, conbination
or gr oupi ng of adm nistrati on. The term
"pharmaceuti cal conbination” is intended to be broadly
construed and intended to |1ri’rpl y a conbi nati on of
phar maceuti cal conponents in various forns so |ong as

each conponent at sone point resides in a nmanmal
concomtant I y. [0011] A phar maceutl cal conbl nat| on may




first pharmaceutical conposition is provided in one

vial (or sone other adm nistration unit), and a second
w@b@siss2eut i cal conposition is provided i n anopdiIEUS200&022715

(or sonme other administration unit), and these first

and second conpositions are adm nistered separately.

Such separate adm nistration can be at different tines

and/or by different nmeans of administration,

Al ternatively, a pharmaceutical conbination may

nonioni¢ripganhies npd raryetulenedabvimenylene black copolynermatict ascPoloxamer

5. NG A S BE R 50 R ARY o P 50 e

DSPE-PE@agher froma single vial (or some other
[00592]2”] nistratjon unit) having a_m xture of such

HERag alspibe glagirable torpsdden IS sdivgtinmagent tocthe Aqurous matfactant

ol 600, SRRSO ARSI s v

or citra, acdtgedastateemegkuﬁime of thehldkd. ﬁM&fﬁqueéus@uﬁhﬂEﬁt do@ftRin'preferably has

ceutl atlons for. Mninz
apH Wﬁtﬂwﬁﬁ ’ioel fgto 2 {0 ahputdeSytable ﬁHaardiﬂSE}Fl%@E@eﬁmdUde but are
t limktB& td) dbdi _havi
i 8, R A B e i
and theg@@hﬁd:ltmtgbuﬁ@eghqsphate,cgiymnbh-tphbsphme: | gliyegtcdle?-phosphate, acetate,

actate, ARG Bl S cneny, i pod e
ammessﬂ@iagu@tmae mhh&hﬂgmfcotmn d)egﬁ@&net@act@sceut i cal

onponent is nodified and its pharmacokinetic profile
[°°6°|ls di fibeagygous rsmﬂqqtmtsotutlonmayoadumqnnllyamchxdmd|ofsmetic pressure

10 t dified formu] atj on of the
eustig el Sk U i B i £ P de e fose, o
disacchdridlé mh)as gedtosd, eehdlbe dndsRAEIse VLo RIhABEOKICA8S F¥finose, and sugar

iles of t he pharmaceuti cal components do not
alco}lo@ﬁttfi‘taéﬁ‘?elnﬂtp sethitoleach other, or at |east the

. fil '
e %‘%ﬁ"?g LR 00D R S Sl Brpnepgnay st

be remayed o tbrhdry partieiss) Thk nwhtprbfdﬁfefnoaé aer di]IEe@lStrﬁedlﬁlﬂ can be any
i anot her aspect of

difi.ed formuyl ati on_ approach
mtod st LSS, approzch B ampther “sqpect B PV
lyophilitiadn. ofh
yophilisiit, WheldtD palS 3Pt Rkl B by Reuoffii8 physical form
includinge butasit jarm’@ﬁﬂ@,lse],utmha taihl etsneepoides) etspengions, icteamsf lotions, emulsions,

ntr.ation variation over tine for the second
acrosolss PREHH Bborlialh 135 ORI d MK dleices FF shtting release (such as
lmplant@bﬁﬂ’rimdéﬁﬁidﬂ ?hﬂcﬁes@ tithS1iRE. THR&GRENR <G Qﬂﬁ oF tHelrj)résteﬁt invention
unmopdi fied form The term"nodified d del'1 ve

may alsq bp ,‘ﬁ'@p@n toj imprenesstabiliy| uponstoragst dirsezting d)ﬁam ed]luécﬁlfsrsaspensmn to
har ma i cal

mp rove[)s% al neggh ]{nher ccir“ ks %?8’1%9%%?‘? 7Pape dl‘ rt@&nle tent Application

Pubhcatm:ﬂNb.IZﬂﬂ)S/(Eﬂm es of these forns are di scl osed bel ow.
0013], In yet another aspect of the disclosure, a

[0062}pt hoths Rt mpssufisal |°ﬁ§1p|9ﬂ@rtr$ﬁb@@n Bad pguagns gur&cteglt solution are then

nt i ne
combméél eﬁé{%o !l}gghé %}xaﬁPg%ﬁﬁgel aé i S?Xt Sﬁglqlﬁg &seeﬁﬁj ed é(? Hel] hqueous surfactant
solution@b a‘pqmtmil‘edhatet fige addidoh irate ltsﬁcﬂepléh@dﬂffaﬁ et HuedH sizd)aBd bieRipitation

r ovi di ng a second pharnmaceuti cal
kinsties {3 e A TIECE HEA ST RS Hdn el o
constant@Whtich. &t B Bdeh b rvegi@ﬂ%ﬁgﬁt'r ﬁ sgo B ne?rlp[é rp(?p?cfl%s semi-

manmal , wherein t
crystalling salids, @ ecupek-@okdnibped mredbhnedmme&ah pteﬂsdsb@ns@d)ﬂ/ €The method
formul ati on substantially affects the pharmacoki netic
profile of the first pharmaceutical conponent when the

first and second pharnmaceuti cal conponents
concurrently reside wthinlShe nmanmal ; fornul ating the
second pharmaceuti cal conponent into a nodified

formul ati on, wherein the nodified fornmulation alters
the partl cuI ar phar rracokl net| C pro Ofl l e of the second

- .




within the mammal . The second pharmaceuti cal conponent
may be adm nistered after the first pharnmaceuti cal
w@eovposeent and/ or, the order of adm nistrati onPOEYS166/022715
reversed, or the two pharnmaceutical conponents may be
adm ni stered concurrently.[0014] In yet another
enbodi nent, a pharnmaceutical conbination for
m nim zing drugdrug interactions in a manmal is
di scl osed including a first pharmaceutical conponent
further; Iglpdesdheraten 96 subjenting yhesprpsnsiiensioarto dn unneniing bepita taigert the

ol R bR e D R B sE0f to F rvipbimiymore stable
solid statea iyl § ﬂti&lb@wﬂﬁ&\léfanw&agyéﬁ'ewmle gioZF as repgasured by

d armaceuti cal conponent is subseque net a
ynamig light scattering methodaée abphatecanslatinnrpaétsoscasy, l4ser iffradtion, low-

: i.cal .. wherei n_phagocyt aQsi f _the ..
e o (LA TR R el e e bt s e
obscuratiom methods (@oulter wethbérfenéxanipdeh, FHE10mt @%ﬁér@sc%bﬂl%t ?I‘ electron)
thin he second gﬂaﬁ\mﬂceut i cal conponent Tn the absence o
wi JGES SeiPeh abeeor di ngl 'y, the phar maceut i cal
006330NMPO I [ ' the disclosure .
Ll oA P atoh ap 5 Biolh il b s B gL pdging enerey
throughysaiicatipe, hsmangenization edurnterdeurgntfloy Hodidiealhion et 8 Mini
first and sec ha ceutical conponents en
DeBEr Moo Tiee . SEEBH AR BHoTOmIed Qsdnerhish a et of fluid i
directe 1064 b TR path, bESA SBucHrk Hltérp gg%i 1 eﬁ? :%rss{ ?zﬁé ?(1 ca!uge %hly fRaid to be

. context, netabolic timng 1Is
redirected jx a gontealied rlopv edth hleng f newepaghtar caseethiBiicatonpomeihg of the

fluid), f?rl\é? fgfg{é{illg%drlllg Olf.rgtgﬁ%ﬁlfl ﬁﬁiscc? trg‘iéi%ngglpigggq, g]gﬁl'ﬁlag or gavitation forces,
includitgg athed ionyo gehizplG iPpeciehés AheCAARANRRY $e TBYIeA®r Héﬁéf@%ring this

uch that the total concentration of these conponen
stage. ]im{%yle Pkctesed foma of slysespegt the inviention,she ammnlihg stop is effected by
t 17 clanhi bi tj ng, net abal i sm of the
oo AUTR. BRI DEREVER o AR T ke e
accompligheditiyatlirasonizhtiom eInGlet AStRerGrefehed ERRIMEMRalifl Ray be
dified drag de]ivery vehicle reduces the sumo ¥Ee
accompiglied iyripss OF @hem iftoREon aRpgEHEssdeserbeskingly Sr BafemtNa. 196720,551 .

i kel : . i econe saturate
[0064{ 0016] nqﬁ%@ﬂ%@%ﬁ@@%rﬁ?ﬁ%ﬁ?gﬁﬁ&%'f“ﬁf‘%tiq%
temperapiye pfthe ko eveted samiplego vithin thatramgecdf fvin aPpRxIBER 0°Co 30°C.
Altemat?xrf vi.ded. i ncludi ng the steps of administering to the
' O’;'Qef For%ffecbﬁ ﬁmé@ﬁﬁe FowgBaBrAcessdsoli¢ it may also be
necessafyab abpki the @en@érﬁuﬁ%f%%%ﬁg&h%ﬁ?)gq@n%?%gﬁr?@%g‘I.Vﬁt]}uﬁlgthe range of

nmechani sm according to a speci
from abeyto30@ lebaus K¥EE dupiha theemeedlingadterc onponent , t he

second conponent in a given formul ation, when
2. Meth@PE) e mammal, is netabolized by a

R mf&alﬁllﬁsgg{eh%géggarpagapﬂn nmechani sm and according to a

siml ar met abolic timng as the first pharmaceutical

[0065 Jc onp okeiliistratetlin Bijure 2f N@tﬁdﬂfET‘fdlﬂirbl?ﬂh@nahaﬁ;sﬁ%%}g includes the
ceuti cal conponent, erein e nodifie
o t I t, wh h dified

... _phar
addltlon]og P LA 9T cotpbinatiomefiusfaetpaty to thet finst sedwtian. Theausfstants may
be selec e conponent to he phagocyti zed
e L eSO Blept iy Piflerofite
surfactarfts phospaolipidsafr bidlegiesibotedivet as setdeith kB e. A0AME BEHendion
resultint e na Elga%%nter ally. In this enbodinent, o
g 55813%? obfre prReessstifiescabed By thin iavensiononay beadneinistated
directly 3harifRe@ulel ; i F olic..timn ..
P R RO RS e ol wlEhERR 5B lgffzation is
it would be in the absence of phagocytosis, such that
the common netabolizing enzynes of the two
phar maceuti cal conponents Zre not saturat ed.
Accordingly, the different nmetabolic timngs mnimze
phar macoki neti c drug-drug interaction between the
first pharmaceutical conponent and the second
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aspects or features which may have utility al one

and/or in conbination with other aspects or features.
wa\ewonsi2oyl y, this summary i s not an exhausti VECT/US2006/022715

identification of each such aspect or feature that is

now or may hereafter be clained, but represents an

overview of certain aspects of the present invention

to assist in understanding the nore detail ed

. de ipfhon that.foll ows. The scope.of. the invention
eppliciE VY b3 iPipehuOt Bt SERBGuT e Guerssenboraaocedures
such abgkapatatibyiof k&lveRtfrde@bgenkion [ BBla6d Al Eﬁ{% idatic

. filed. BRIEF DESCR PTl%N O:’TEH% SRAERAY %@rﬁg@%@mn’ solvent
anti-sQhpoui\preeitati on.ajhashingersien precipitationasE shifttirevipitatioh cinenim

: j . e tao the acconpanyi.ng views of
precip tH ?tzmgr a%: o v%hv%iéép I%alpl‘{[g@oréﬁ Vglgtevmgtg& ?fé%‘l’gfi‘tl@a reaction
precipiteticy, emt eompressed fnid gedipwaeiei n: [0019] FIG | is a

di agrammatic representati on of a method of producing a
nanoparti cul ate pharmaceutical conponent having a
nww PO IRGRKI . G: profile in accordance with
an enbo |?ren . St éngmﬁt di scl osure; [0020] FIG 2
[0066k a dNampsaspention preppratisebpidralln cof indR@ERe6IVRRIROIs Bhension
articul ate pharnmaceutical conponent ’

. roquci ng a,pan
which Bl i B S61UeM sHp YL GRY FetipuatimoTipecanbe accomplished by

tr- @h ,d(ﬁ » N _| f F § ent .
cen 1%%(:' oe E?’gl;sy\‘g%%ltl[ﬁgglg 1 %tgﬁpga@gmg&glf gurﬁill pigpsure filtration or other |
separafi@picelyiguestvadknoivat inithd argtsnelt ssthe fstlowihg. a€emplése removal of lactic

. I net.i rofiles af concentration variation
it o e el bt by s sucesive
centrifotipa Fad; a@er@a&pwﬁﬂiﬁgaﬁ&fﬂﬁykgéa%ﬂ%@i%%ﬁwécamed. A fresh

i traconazol e. DETAI LED DESCRI PTI
volum WK Yehacly withawtithe orgahichiventeis eddddcalthe remaining solids

' [ ri se a nugber of pharmaceutical . )
o R S R RGBS AR e i e
art thatlothetr highi-theanalxigl @ehrdghds\¢8tM, belappliQ] inr[H{s ?ecogstét)t/ltion step.

phar maceuti cal conponents may be netaboli ze
simlar dragnetabolizing nmechani snms, for exanple via

ReflabahetREEkEDiQfs dr ag- met abol i zi ng enzynes.
Tﬁ‘éﬂrﬁr_oreﬁk_‘?‘]ﬂ@y concurrently reside within a
[0067FammaFyrthéremes, phpundesired tedbichio SRR uFalthhts nt9BR&ESaced by a
e sa of drag-netabolizing enzymes, ~. .-

moredfor 1th . nEseme lng _
wHabls 55 PR P%Eselﬂfd SISPatsiien gethpds described imaibe bowe paragraph. The
solvent 0@ &gt ef(ﬁ?i_eﬁf(lﬁﬂ};’b@ disbdrdiwith mu%g%gﬁpé a&%& Bgz,nt{iﬁtkga@ ppor filtration.

phar maceuti cal conponents are ne
A fresh léfﬁlg.ymgofgiyg slagm(siéqrqulﬁcﬂ@ withytitaké ;ﬁﬂvdz_}_’iﬁ ﬁﬁ&)wﬁtﬂiéﬁﬂ”fﬁi@ first excépient may
ted.in. t iver Cr OSONES) . ere are a limte
then be e Alicratiyslina nEH|SuE e EY Te ddFshoFeraxamples pamfpension
consistib§ of &uel §,mEaBer- idiRGheRPIEL the .
e%zyrreg{ml ecu esﬁlyllsrmllcimran&% ed. @ﬁt}%’ro g(gisaﬁf\%llgﬂ&}rgtfseixagnent), sodium
deoxychokse.alyeereliapd aratermetyaisocplaeet Wwith phesphaliide ey factant), glycerol
[ will interfere with and affect the
and wat(é)‘i? fge? l“’%’?gg“ggﬁg’i‘ g%%%“@é’ﬁt@ﬁﬁ? HPCERAYhi s occurs because
the enzynes are saturable, and o not have infinite
aphidization o met abol i ze all conpounds si nul t aneousl y.
[0024] Serious side effects have resulted fromthe
[0068 oadmni stratjon of drags which interfere with the
£ abli9 SRR g beitiedahy Ipophilisedinp (Beezeieying) fo form a
Ivophilif<dadshank; ' : I n rf enadi ne has
A LG B Rl RS R iigitlon. For he
purpose gf pepating astabibized, dey sabidebulking age@Gutnashamiilodsoffitol, sucrose,
sorivudi ne and flurouracil has resulted in fatal
toxicity, hi such cases, where a drag causes a reduced
nmet abol i sm of another drug_.in the liver m crosones,
excessively high plasma codéentration of that first
drag levels result in high levels of toxicity. [0025]
In one aspect of this disclosure, a pharnmaceutica
conbi nation is provided having a first pharnmaceutica

o g



second pharmaceutical conponent in a nodified
formulation. Due to its fornmulation in a nodified drag
wa@ledosias2y2 vehi cl e, the pharmacoki netic profil ep@f/Us1966/022715

second pharmaceuti cal conponent is changed conpared to

its unfornul ated state, and the nodified second

phar maceuti cal conmponent does not substantially affect

t he pharnmacokinetic profile of the first

f

starch 1600 & o nAABRRN b8hadeuty | b Bufiplions e Sspension may
be lyophilitedi whirg anyepplisabie pmgraaafm I$ophillzagé, €6t dxumpio 3t at

o~ he.second p ceutical component in the for nmul at ed
+25 C§98It“%g§ g g’?‘édr hqug; holding HmsraASaE dar 36 dours; meen diying for

33 houts WRASEAURAL R E.Sé(%}q ?&’%H.Iréqd Lf5obNe, ?Ie@&ﬁg ©f Q.4 mbar; final drying

concentration eve second pharnmaceu
for 10 barp aimsdit °Quaten preshucceef T3 mbae dnd oryolpostectht: Iﬂaﬁmtol
unfornmul ated state. The reduced plasma concentration

I h d ph t I th
SR T R TR L R -

itafioh Phdthadd forf pre
preclplt he unf or mul at e%ﬁg{é‘é%éﬁh%fﬁ%‘gb% %%é?gé%ﬁéhfdé‘% @1%?8@61?%351% articles)
in the aéb%ﬁéleﬂwbm Gop ungon withribis M@ih@th elanmsuqbensiomaqmehbf the present

: th. .t har. ceu i cal nent for
imventifh, the B RORHRBR L LoSipa S TRURG Pesinborigmmethods. The
exampleeﬁmrfﬁﬂillatteﬁm&l{ﬁ]bpdsbﬁtan& B 1) A% ER1ed 3 G thakédPR of ﬁl\é‘:ﬂrésent

are reduced relative to the unnodified state, "so as
inventien, ;se | ess inhibition of the common enzyme system

This is acconplished by prol onging the plasnma

kalvend Aﬁ@_sfog;engﬁ ot ahesul ated pharnmaceuti cal
conmponent refratrv 0 1ts unformul ated state.
[0070Th er efAaother pmcm@boﬂ&anm islsobeniamienlvent pﬂeb@ﬂatlon Suitable

t haod d
oo S e B e S BB, s e

5,100,581 OThegio@4E fiRARIePHR s 6PNG ?g&g%ﬂgoeph(ﬂﬁ& hn%le %F tatbﬁ‘cIlI;Iglcally active

period of tinme when admnis
substangginetotobveng esemizine affsotvents to mhichahay baidided dns e£@BEE surfactants;

4 h |
@ presfiRE TREGHI BRI SRRERE Sl SV erdion iR Gkncbrookients, Usemn-

solvent &dm’(isﬁibﬁ Qttﬁ thed Reh ol EsolvBs &Rk %Eﬁﬁ&ee )G fhe together
et anot her enbodi ment, a second

the SOIL\%H%% G withatizdngs and (4) rpm@vmg@d unm:mibd stﬂvents to produce a
, f. dr b I
o e I

substan¢eosnmiller thanes 00 hugwitholg theqgpBCsS gyt he second
phar maceuti cal conmponent is fornul at ed for parenteral

dm nistration such that it is initially phagocytized
%@—?—I}@—ﬁ@%‘—%@lw—q\/me speci fically, upon parenteral
[0071 RdM NAséthat Arepitdth 18 IRRE te duf
general |y nIIort rleagﬁl y&gng(II’gb?E R %I(hq%e%lgﬂgg %gne suitable
phase uwg@@gmrgcgputa@nbedwgnbecf mré, ISgRatbNdy. 6,X3G1024] 61943,211 and U.S.

publishfBol Bt iod O 200 2P £ i Bverson lé\éaé’;%%sgﬁwdmnbe the
physicalf gh¢g6meRCHORIRE %%olﬁnérhﬁss@ﬁ@d ‘?ﬁ a Mdintibd W?@%&n‘? §Ifs§em inverts
The organs or tissues generally assocr at

into a soﬁﬁw@gptgaw(mkgn iwhier the$>plyamn is thadomtimioosphase. One method
t he pharnaceuti cal

o EAEL SRR iR TSE SRS PR

polymer@im‘dengf)est &ﬁar&hﬁﬂﬁh}iﬁ@%ﬁ@@#@e@g th Q?ﬁhsIa%létI&% ha e mixture: polymer
extracellular mlieu his context, di Fu tion

refers to the process where the phagolysozone changes
the form of the pharmaceutical conponent such that it
is able to egress out of t? MPS to the extracel lul ar
mlieu. Al though not w shi g to be bound by theory,
this egression may involve a passive diffusion of a
sol ubi lized nol ecul e of the pharnaceutical conponent
through a blologlcal nenbrane or reanaI through t he

" Al . 4=



different fromthe netabolic timng of the first
phar maceuti cal conponent. Accordingly, the different
woretoahss2dz tim ngs mnimze pharmacoki netic drRgQF/U82906/022715
interaction between the first and second
phar maceuti cal conmponents when the first and second
phar maceuti cal conmponents concurrently reside within
the manmal . [0029] Wiile the invention is susceptible
; f ' k 0 ' f nd,.in yariou
rich arl o o ot s A &b Ut oM B e el B i plase serve
as nucleatiaiites and bedontidateadweiti palpmee The i4dchaber gésaribéd Hatfhgse
.that such enbodjnents are to be

. _under st andi
inversig O palsish IS‘Q%E%? YodpreariaBrRonditions gambritgahslbspogtaneus formation

ot i BB 0 TR BAMEST 0o MM B
dispersig-opelsimerinm sdiventeA phanhicagikabigehhis apsoaligslved or dispersed in the

e RS S e
dissolvB@¥i @ s3lveal. Thé BbRnePhBE BReP @ !sleQﬂtocE%étﬁ rZTgﬁjn 3?1?%&% having a
fornmul ati on a

. _pharmaceuti cal conponent present in a
continygug phase; whergindheraelykitiethe coptimfous phast. Tiembewerigthen introduced

: r i cal caonpanent c red to the unformyl ated

into ot RAS RS R S0 oD B on el R s st e PomBBrR omggon of the

microehenpagaietingit @padicley o tHUHERRI haQing BUNvEfgh ?&M&@ sheb ofh)léfvireen 10 nm
not limted to, parenteral, oral, buccal, periodontal,

and 10 pg. (The papiclegize isunthenmged by thesplyant;nanselnentsiolrmhs ratio, polymer

W gl il ar ubeut angaus., i ntradermal.,

cosea NEEYE i) B OISR E st LA RS B e

polymepanduhacharadteristianofiht sollverit-nonsélk&itpaialhapdcess eliminates the step
adm nj stration. Mreover, a liquid

Lntraperitoneal \
of Creatmgslﬁggg‘ﬁ%ﬁefsof‘%ﬁh@ﬁ by ferming AR emylsiqna of thelselyentt Theyprocess also
avoids BARIBRGAWLE §ibr fpbgonent may be prepared including,
but not limted to, injectable fornmulations,
sol utions, delayed rel ease fornmulations, controlled
rgcap1 tions, extended rel ease fornulations,
ul satyi | & rel ease.fo l.at i on nd i medi.ate rel ease . .
L0o72f o, e s Ereciie o leaimidh 1 PHoRR pregipiatien | pHLghift recipitation
techniqpdsaypiegigtinchidk aGRPFRIARbLY atcirHF 102501080 PhARAY £PH! where the drug

. the formof tablets, coated tablets, capsules;
is solublgyfllgveed bysthe pisniof ehanging thy pHHP kippid Wherathk dhiginep longer

lations, controlled yel ease,
Ntk R —
The solutidreia sleenf reatraliAdito figm & prBEpaisior 6f ©BREcraf diz6PPirkitls 6fthe
rel.e%fe fornul ati onsadm ni stered through patches,

pharmaceytically actixe sprappwits Opsisutteblept shifiingprieeipitationspreosss éndsscribed in
hint [id d .
0. PoE RGP 000 SO0 S BEUA I i e

togethercwitipe norstad lgfmth m@cﬁﬁm@rﬂl\ﬂl iadagralnaniﬁﬁ selkiib@bhdthih Abittizing the

. are general |y poorly so e drugs having an aqueous
solutlons%llﬁh%} fl(flii i e pﬁe&pn@,ggpgqﬂﬁ@ ﬁgfpcgwﬁifylrgg sr\@fam-actg@@gept or agents
to form 646 paftiéld NSFerRbLYF M€ g‘ﬁglﬁ{e{ct@ﬁ&%ﬂgﬁﬁt. Gk :P}‘egzpé{fb%oﬁg BlehMbe

an injectabl’e form su as rou pare
followed byrtaps of diefiltuation plean-upof the dispeisidrt aidehéhadjustide!thy @mgentration

ot o8 5L 01 S ELALLS SR ISt e
Z-avera@Pdif@aeiinAfr tHad %06 $6MNBER I l{yﬁ)@l@é@ln d¥ekheds s%&rtroscopy. Other

modi fication of the drug itself an attenpt t
examplep of Helrshiftingrpresipiigtiomiethotly aretdescrivddimUsS. rPat. INus. 5,786,642;

h hRC ring the formul ati on or nol ecul ar
5’662’885%1? ?%gp’g?‘g’ %ﬁ%@@’%ﬁw. Met hods for drug delivery

vehi cl e nodification of poorly soluble or insoluble
drugs include the use of s?#t formation, solid carrier
systens, co-solvent/solubiffzation, mcellization,
lipid vesicle, oil-water partitioning, |iposones,

m croemul si ons, emul sions, and conpl exation. [0035]
Yet anot her nethod for vehicle nodification includes

T L o o o



Accurate control of particle size is essential for
safe and efficacious use of these fornul ations.
w@2006i1842¢5 shoul d not be greater than seven ni BPCDOS20061022715

di aneter to safely pass through capillaries w thout
causing enboli (Allen et al., 1987; Davis and Taube,
1978; Schroeder et al., 1978; Yokel etal., 1981).
[ 0036] Accordingly, in order to mnimze drug-drug
i nteractions anong a nunber of pharnaceuti cal
conponents within a pharmaceutical conbination in

QI IDiAs g@otieachi ngs of the present

i ncl ude

4 scl o, ‘ ‘;he ar eutical .conbination ma
L0075} o St srar R0 de e CBASERtoRory Setabl niueon
precipitatidn| techethueh arfermséiten el te PROPAL Ro@UULVAG %1%43%89. First, a

. dr&g del i very vehicle nodification of "the ¢
suitablgselis} epupryng edistevedkin ekhitele ergeniofsblvent torfortgh solvent mixture.

] n S ensi ens, m,crQemnul sj ans,

Then, £BARAEI IS0l PRIBRUERTOR: 6 Shembi sahiembipmarnd into e slvent
mixturel et 2iempbraihat bafweeh abait - B0°ETHAH AbYutPYORE 38 2L Mfusion rate of from

rther, panoparticles, nanosuspensions, enulsions,
about MP%@?IH&FHOWPB'&WR@ @ﬂmtmlm@ﬁermm?ae efif0 nAteprodfice a

QSi.S ' 1 ONn._W- t hi e RES or MPS.

e T T
uniforn insamdienepdradast gicktsi thah N gﬁEig@tﬁtiM &.angy st:h?ingf $86L solution

et weenphar naceut | ca

. .the drug-drug.interaction
being n&@%ﬂva@%#@ Rx?qmﬁt%mg neRsyRaé Bsurrefeaed coheianaeivemt maycdngain a

fact0 RS tailiedds 4 e A
R ANCPART a%ﬁ%&%%&hﬁggg%ggﬁ% The RAtfclss 4ty armsgated from the
solventj Rerendingj anrtbe sotishepnzpontdhed thefdepiral pAREEY kiz6 athe parameters of
eutical conbination’in

i t hi h
temperzfa‘hglggfr%§§ ﬁg goﬁoﬁ‘ﬁgnf Wgsofvggg E%ﬁﬂgn %e,tsﬁ.é r%%é@é mplumeT can be varied
accordin ®cthe tvestion. e PAAIIBG R F)ﬁ%,or&ﬁﬂp{onlﬁh Y OF ré)nls&%elzn d Solvent

at | east one pharmaceutical conponent "having
volumegapq ihg terapesataraneidoRisivetand ipineérsély pasoirtoradtd e ouakion rate and the

. ' . article of the conmponent. [0038
sivig (2 0% QAL by o S0 TR plabiovaepencing pon e
relative colubitineof the compaGRPAAFRE Besiel Qustp@ﬁdihg JehbRgs of the

present disclosure, may be prepared Tn a nunber of

di fferent s. .These met hods of preparing
4 , but are not limted to,

T
0074Pprep i : - spensi on.. repl acene of
L0074 D" P AN brlipR Ao tlpldulSs SHHRENER bR p Rt emperature
shift pregipitetéant tealtifyss kise khopn es theiHothicktec AR is RNGTIRUIATS. Pat. No,

egipitation, pH shiff precipitation, infusion
5,188, 85 EThh 3o kB RmoD St ot F aienion, Ippeiepiciar propared by the steps of:
(1) melt®@lo¥ B350l OMBRANUBEL AR REESE d‘P?Iltugft{)j 'Bg deﬁ\?e%igc{ fé)? a[nlgﬁl’ten vehicle to form a

.. :aéeC|p|tat|on, conpr esse rec
liquid ofrfhe péhstanes togre dediivengd2) adiing & bhﬁphﬁ’lﬁiﬂ,alc?fg xﬂi‘ﬂl?/ a%flci\%us medium
or. produci ng, suspensi gns of poorly sol uble
to the miT AR R Bl A 1 B e b melinasiomp RSB e of he
substancé p60chidl8A(3) Mk 123Rsp : D ' 43, 884
i gislo, ,113(; )5, 51%, 187:0 5?%%%?%%1332?@%8%@%%?116% fife Yiigerature
s by, ety 69 gy Aot the
Prep aratlgg8021508’%%%%?3@88’2@8‘8?2862; 2003/ 0100568
2003/ 0096013; 2003/0077329; 2003/0072807;
SpIveRy IaherkTian PPaNAH044433; 2003/ 0031719; 2002/ 176935;
2002/ 0127278; and 2002/ 0168402, and in comonly
assi gned and co-pending U S. Patent Applications
Serial Nos. 60/258,160 and 60/ 347,548. These patents,
pat ent publications, patent applications and all other
pat ents, patent publicatiqﬂﬁ, pat ent applications,
articles, or other referernices nentioned herein are
her eby i ncorporated herein by reference and nade a
part hereof. | . Nanosuspensions [0039] One approach
for delivering a poorly soluble drug using a solid




Nanoparticles also generally are coated with one or
nmore surfactants or other excipients of a particulate

WO pooenden2 t o prevent aggl oneration or fl occul ap¢DOSWN6/022715
t he nanoparticles. Surfactants generally used for such
coating preferably include, but are not limted to,
ionic surfactants, nonionic surfactants, zwtterionic
surfactants, phospholipids biologically deri ved

[0075Yyr f actaay hej r deri.vatives.

[0 !JO40] Owg%ggfecgmc ﬁ&% ge% ar iR 5%3{ %’i‘ﬁ%‘?ﬁ% BFFSIRiatipn, Solvent

evapoRgiige pidsizttation Kpiqads s desttibod FEU; SnPatNRo. 999465 %he 465 Patent
ng

/8 at ent . di scl oses a. method for prepar
descr1be|§ %}‘ﬁﬂ&‘% %WB%P%P{CF%%% dinchyling Basteps ob r\ibhlgndxdmg a solution of
‘a han‘ﬂh@uﬁbzﬂ o und is

g greater | E@gﬁ%‘éﬁ!}l l‘l#]hgsé)% }gla%lﬁ%ég’tgggl %S?I{n)%‘?f‘ OFgrARir §obvent or
com ng}ﬁl@pl@é&@@l&é@) evepdrhing ﬁleGHQHQQUGI soNetsHn@qSPsuspending the film
t general ly includes the

784
obtamcgﬁépé\}ag&% 1051 §%§8]IV\W émé Ay &t P‘Ble@léﬁ%ﬂiufﬂml ID)nVIghmus stirring.
The solmhﬁfanlbe&6mb{7&1 W&cﬁlﬁ{g‘aﬁeﬁ\% 8L th?tthQtro'QV?Q/ éﬁtte atsal(r)fnment quantity of

h lé@d m xi ng the 'sol utlon anot her "so
50 heuge Wé‘@ﬁ@%‘{me@fﬁh@ nompmmd( The Jolacidicag aleh BE Gév{né\%d by other

well kdolg Si 0 9 form artlcle whi ch can be of
ol ke RS POE a1 B8 o i tionynloreime nrogsn over he
solutiofi.r om about 10 nmto about 10 microns, but preferably

from about 100 nmto about 1000 nmor 1 mcron. Oten,

Ehe avz age, effective particle size can range between
t bel ow, ext endi ng into | ow m' cron si ze

The mul tip nosuspen5|on e
includes thetapa of. dismlmmg theeflewrmadtition cogipdti®] in M“ﬁble solvent tlo form a

atl on nos enSI ons i nC| udi ng nanopartl
solutiorl F[?‘Q ?’ﬁ}sﬂ21 ﬁ Quart gt Q;rshehgvdm setveatipn point of the

compomddmthecbﬁl%ﬁi Mee corhPSuRn 00” ol ubl e

phar maceut i cal ggn'gonen%gﬂ(ﬁgﬁéa regd grﬁﬁ flagent or by

momﬁc%‘éﬁ%@ﬁ gyposse taraddimglesergg guchyad lesat omsfvhigﬁﬁ of 9k 1ikE 8P RtdhHat the
duc d in submcron form

modifielf @Gﬁgb@fﬁgx&/ Iag?‘)sv?irgsaquglﬁqﬂ% X \fe,nf aqglfprpcﬁytfgpseﬁgmthe solution.

I nvention. Energy addition nmethods and equi pnent for

mmwd«‘lmdﬂécﬁmmlgﬂspensi ons of the present
i nven |o are .disclosed in the conmonly assigned ' 784

- [0077 jp at e erd%?f‘éplgﬁtlop teshaiue és ¢qmprpsseqb ﬂmd’}gectlbﬁatlon A suitable
techniq 8YBPSRERAIIR o gyt ol 8B B ingiet g Papoio;

nanosuspensi
6,576 26*h@h@mdwdwﬂudds thedispstofdss6 R DLwaRRMsBHBE: qlﬂg % & B5166nt 1o
s. Each of the categories

form a S(%}l Hamn, ?gxgga]tgﬁgp &S W sEavgdintera cquhpregsp gloidy iwhdclt daa be a gas, liquid
or superdtanil§id CPRPMAREb &F ﬂ?? ?@ﬂ%%eﬁ H cL@ ass.‘&:hfﬂopd)% avﬁoitﬁvee mt a solvent

to forma sol ution,

causes thsehusio asiein/@rpptoacid saipermtlﬁatadi StafUSEEH §féa[plta€e%t &b iﬁhz particles.
ension to form partl C

h
In s o8 b TR LA oo mbich laves thstcesivassady

density olﬁﬂ‘re@oIVenﬁnxﬂhJEE’éhe Fsstﬁss ggory for Nanosuspensi on
Preparati on [ 0043] e s of the first process

[0078]1 ¢4t edetpatively the dogsiae rbs |dmsol|yede retha coMPesSRANRIA Iththh is then
ave

har maceut.i.cal conponent to
sprayed lhﬁ%ng[g Cﬁl gipeh ZE%E%’&??’?P@P?I@H B%gqe,cp@pregggi ﬂm;léq:duces the solvent
power of Meslﬂ:me whisk e i taused 8 151utrof tpﬁéc"% é&!ltléts gruc & in the

Aqu ultlng sol ution incl uding ar neceu
queous I@&ﬁ%éﬁ ¥ casgrthe eompressedfnid atinesa fdvent. a
sem crystalline formor a super-cooled liquid form
The sel ected sol vent according to this nanosuspensi on
aspect is a solvent or mxture of solvents in which
the organi c conpound of ifterest is relatively soluble
and which is mscible with the other solvent. Such
solvents include, but are not limted to,
wat er - n1SC|bIe protlc conpounds |n mhlch a hydrogen

o,



and ureas. [0044] O her exanples of the selected
sol vent al so include aprotic organic solvents. Sone of

w0 bsa3gapr oti ¢ sol vents can form hydrogen bondBCTIS1906/022715
wat er, but can only act as proton acceptors because
they lack effective proton donating groups. One cl ass
of aprotic solvents is a dipolar aprotic solvent, as
defi ned by the Inter national Union of Pure and Applied

[007 b it conpar atively high
9 ]al at i Hﬁadﬂﬁidﬂ tbtabiiﬂohéheé Qﬁc}{jés%{aﬁg%‘fsi) %’éﬁ Qns tgﬁe{]r L ‘%ﬂnp Gheparticles of the

rese ter than ca a sl za
presen ﬁgurelc%glsg heprepandd rbatmec&ambﬂl@rm&@mﬂtﬁe m%%gfiﬁ Mechanical

grin 1@19181%& Jcﬁ %&@]\18# S(Iy }IP g% émggqgv mﬂbagl, Hammer milling,

OM

fluid emgruuﬂnhgforrw EHediE QBnigRASHS

5.145,Qubstituted, with n%troggn |ac{1|aﬁg’°§ ﬁé%aeﬁ}é B%NO-
ons), ureas (fully substituted, W|th no hydrogen
cyclic ethers,

[0080at OB A, t@%%&h&@to'yr%ﬁa?gﬁiggaﬁé%qsflg ¥ fespending py active agent. in this

nitriles et ones

methods paricles of ét gotivs pivat &8 digersaho A
directlsPARS @ oram des,. . nitro céﬁ%ounds&%ﬁg %ﬁiﬁ mﬁl by adding the particles
O e PR YU Syediven trsiasioy 2 meﬁmmmlem Thermaetidleli ROAGmally coated

with a SUNWED modifiR¥ kd d| | m dazol i di none
(DM )fn di net hgllhﬂggﬂ ettﬁgﬁg%eéa(t %ﬁl&)f ?ﬁ%rl Bt FRPgeother excipients

can be 3(di§ra¢)31 gite teerastivaegno oeto theh?@@ﬁgjﬁﬁﬁﬂﬁlﬁn (THF),
tetranet hyl enesul fone (sul fol ane), acetonitrile, and
Hp_xlqg&; Cq&o r.arri de HI\/PA) , _hitromethane, anong
Er. 6] Sol vents

aI SO may be chosen that are generally
I It

[0081]NaterGBmml$y;IakﬂhQnmekéHﬁtJé§¥ Ler SOI y
vol umggl not gFeater t efghﬁ{l%%)p %ﬁdgé?ﬂ% esequestered

by ﬁxed@@gpﬁ%ﬂgg%w@ RES o5 M%Wh&lbastahﬂﬁﬁnﬁc%dﬂﬁdi doMPbaTR $h solution

ons, al kenes,

form is &Bsarmel SpeC
orm is @ad Hgﬁjlg]%q%ig sie I;zr E%HF sggmp %yegwaé@ltanahmmstratlon

al kanes, an
a phann%g«;@tw@lcgg)@pmmm ﬂdﬂ@pﬁm&le OF R iPEdrfe sl
yove mikpasal subg?iét G eg%'t Hed8ity BhbR':S the blood,

and is regcgé-u%egta[s {.ngoa)foreéga qﬁyrrgggmpg@hunnquh)fumckystbnﬁb eftedation.
Accordirigta e ﬁﬁarﬁfacéﬂfgéltd gﬁb}) gliltt]ﬁlﬁ ﬁgﬁ}%ﬁtlé A clr%;gig 5§qk1)1léépﬁqagtiebyr}{)xted

[imted t xyl ene

macrophaggs,ja the R.ES( anMI&vmbh@dcﬁmeﬁs lBinl@?@d Rthe BL& fﬁ%rophagﬁa, the

h. é‘i xane nt ane hep ane, |1 sooctane
phatmac tfgﬁf ﬁgnxé g? Yﬁéﬁ@emmmbhﬁg it to rmgrate out

of the phagmymemeb ahid BEL tmte ekﬁééeﬂpé} a2 _chiorobenzene,
[0082 bro nzene, and chl or ot ol uen anpl es of
Thal gg‘é ey, megcwvﬁis m&ﬁmnidm%&ﬂ Ehe R rﬁé&%ﬂ-& es causes

th trlch et ane, nethylene chlori

e pharn{a%é dg‘rf] Iéﬁﬂ% Dt tn pan to [Iiléqu 2 %@tabpb(:)tiﬁjlng which is
different Enmlﬁhg gfegaﬁohb ienigg bf ﬁﬁf: hﬁ}%laﬁgﬂ}’ qu%e}lt i51s3R58S form.
Accordmg ﬁer B85 «a({ q%@tpmn@[ﬂgase By iy madroplepes within the RES or MPS

are not Ilmtedto rre
and, in efRc Y&d @bl %5% olid
dlcmst hyl = Z ﬁl% z%’] é’e{% ?‘ﬁﬁ%ﬁceu@f%@ﬁm@m#mw bkegontrolled

by adminigiering Ia)phanneacaumdﬂ@co ?ddéﬁﬂﬂ th€ f 6a’f]sa %ng}ﬁ?% lg%%eg% c

n acid al i phatic
anosusp e?&toﬁga ]EH% ‘;’%ﬁ REAYmaceuispl @{Gh lel rolent 13- th@fl 'ttlﬂllblﬁt|a, sloﬂﬂ@n 1|n ordelzr to

m1mm1zeﬂn1gt@fa W‘){, o) cero utyl ene glyco
(1,2 bg?gneg?o L%P&%g?%ﬂgﬁgﬁ¥ 1, 4- but anedi ol , and
2, 3-butanediol), ethylene glycol, propylene gl ycol ,
nono- and di acyl ated gl yceri des, dinethyl isosorbide,
acet one, di nethyl sul fone, dinethylformamde, 1, 4-
di oxane, tetrarnethyl enesul fone (sul fol ane),
acetonitrile, nitronethan®® tetranet hyl ur ea,
hexanet hyl phosphor am de (HWPA), tetrahydrofuran (THF),
di eti hylether, tert-butylnethyl ether (TBME), aronmatic
hydrocarbons alkenes alkanes halogenated aronatlcs

- o o o,




gl ycol (PEG, PEG esters, PEG 4, PEG 8, PEG 9, PEG 12,
PEG 14, PEG 16, PEG 120, PEG 75, PEG 150,
wp@oiogaesd2yl ene gl ycol esters, PEG 4 dil aurate, REBD06/022715

dilaurate, PEG 6 isostearate, PEG 8 pal mtostearate,

PEG 150 pal m tostearate, polyethylene glycol

sorbitans, PEG 20 sorbitan isostearate, polyethylene

gl ycol nonoal kyl ethers, PEG 3 dinethyl ether, PEG 4
[oos3j net hgknghiper, : | vicol  (PPG ,

pol ypr opyl enwc;’p 3?‘8?%%?%‘?"%@?‘8%@%{‘ é‘?aﬁl‘?lé%‘nﬁ]@de molecules
that argraggrpgated exoenystal tiein, anRRG: A UTR Y | SwWwheeR8a 8 Rkt be

. .stearyl, et her, propylene glycol
dlsassegfb?%% &@%P@Fé%d%&%ﬁ b5t Phecnelegilpgate chpahleofexitimgito the
extraceflygahiliee! I &9k Lyethylene . . .
giycol1 et her) . .{%0.48 Rudgér g{(%lrhpgg%ggﬁeleg?ggta&ggp%'}g » 141§ typically
prefera, enibatip ngnclp]g@rlmﬁq 1dia|rrmnes_l(splbﬂ§_)on HBame Eéh,eystdglilg RiMERA characteristics.
: sel.vent i.s lLactic acid. B, Second Process
Sp emﬁ@? Sg %%ﬁ‘gi’af@?leﬁ\%?ﬁ%%@% @ﬁéﬁ Y Prldipe fattiseore pooe bkelYtieresist
solubilizetion and) Hisefdse, St QAR AbsbiBfi : ' aratio
.a'b:sgyol ves njxi nfg t%he sol Str?gﬁﬂgl?wt&lﬁgﬁﬁ ﬁ?fé’?[ Haﬁf%rggxggopamcqes or other
materi {neaé)oqzyor@b@usl ot Nenopasticlenin a:clmrmrphdnmi forth @rd pically less capable
; . onent .to define a pre:-suspension.
me?ﬂ@%ﬁi?éﬁ%%%%@ség R ABPpho foriys BF ahepariles it phiamabsorbed and
istribupdthsystensivallyc Ao werapORebine Re&ABSophy Rt Bhb bR E el D rd
0 RE.@H nihf“fi rst. two pr 0CeSS step%l? ?%eﬁ% e{r%ﬁn%l%gﬂlta?%g}takmupby
e 8&&@ nt? $0% Hagpes, smopdeys Snmisofnangpaftidlesrhay bofeformulated
into cryB@YiRdFoRN. average effective particle size (e.g., such
as slender needles and thin plates), thereby ensuring
the particles of the presuspension are in a friable
MICROEMUPLSEM ate wherein the organic conpound is

fragi l e. Conpounds in the friable state can al so nore
asi | nd nore qui ckly be prepared into a particle
(o084 \ﬁn t hi ﬁhgﬁgm’&’é‘gﬂtgal %qf&émfe% 93 heqdelated phammacekinetic profile may
also be prioeidsh fg A A GABIEHERTRRYUNG i haye
delivegiOL, been taken to render 1t | ncg&ﬁu?sé%ﬁgd&ggl%%ﬁ%[dov éﬁ]‘es of
elivering, phargiageiticabtopepanenisedmpristdgersetiyrd wWataces snd QirRERINY(s), which

o ral ueous,solvent. .Thi s ueouys sol vent i
°?nst‘t‘iﬂ%3§§‘%§klé¥ly§§°t?‘??§% PR e imsall bl Menadslbharm Poe size of
microenbu$ibe dsoplaatdnges fufif otard-1 60 nmV 3 l i

lb'liz%gfl conbi nat i ons of these exc?%rggﬁggeﬁgﬁg%ﬁ%g rég%%é(éltyto
solubilize hogl Baipr sehubleandcnilssriwale sompriapiar dckomiseb ] deivery,
icroentulldib . nanosuspensi o reparation .
o e aaar g g oy b e PSSR Bl Ehn 2 o
continuumagriatbicantinaotr sakhng refredt soalbbism&f the friable
particles. The energy-addition step can be carried out

in any f i.on erein e, pre-suspensi on i s exposed
[0085T, ¢4 et(gﬁ{l‘%ﬂl} a elsass 3% g\‘drf’?ﬁ?&& dugy issdowarphamtbat of water-

soluble et gf Bt bEAnTvedtER Rfcrd ki ' ragyaddition . .
, stg;;) is an anneal | péé‘%g%lgﬁ%?%g%ﬁ%g’l’ :Sg?ea‘g#”ﬁg‘&r yfer-in-oil
microempliiense Tegrefous, dorasinimizing dugshupintaattion! tHenGseptibLind
ctpibpt | podynand cal | y. unstable into a nore stable
distributp e oo R P A o S b g honi i pergipring.
(direct heat or mechanical stress), followed by
[0086]t her Bekauselofias prodencd bf §il, dwRehittis a?@ﬁ(gtfg%ad]ﬁyso?ﬁ)le in the
ess

blood ar]gphieved,by conversi on of the solid formfroma
00C, ang, 4@ FReqeriscd &t baing arbreigohedy eduiring clineinstiorfromrsgstemic
circulatiofl t el v j bilizatjon nmay occur hy a .
MPglaf“’?“gﬁ%ﬁlﬁ%%%‘ﬂﬁr{a%@a%aegﬁauea%reéictm pagepRBages in the RES or
via phdgatytasizuibhveloped frae fixdd ] L ON
Preparati on [OOEZ] As illustra e§¥$ﬁﬁg#%%$£9?#§?§gﬁb@
Met hod A for nanosuspension preparation, the
phar maceuti cal conponent tg,have the nodul ated
phar macoki netic profile is“first dissolved in
asel ected solvent to create a first solution. The
first solution may be heated from about 30C to about
1000C to ensure total dissolution of the

o o o
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Sui tabl e surfactants for coating the particles in the

present invention can be selected fromionic
w@aobas2ent s, nonioni c surfactants, zw tteri onPCT/US2006/022715

surfactants, phospholipids, biologically derived

surfactants or am no acids and their derivatives.

lonic surfactants can be anionic or cationic. The

surfactants are present in the conmponents in an anpunt

therefi@in, Eﬁﬂﬂ'ﬂng 'ﬁ%’éhaﬂn&é&@c&@ 71)\%1,6’0\%1{%8 gﬁglja By eftt%rga}b fgqr)lg?ngl'»z@mes and

about O out

then togthe pxteacativler milgduude but are not linited to: al kyl
al kyl phosphates, al kyl

| f onat | f onat
[008 'f# 0S 8 :t?)ége S%(‘;‘F%g%tﬁog@l ag‘a egress regithe M %lwsydm the pharmacokinetic
profilesfil fpﬁbl@nacéﬁli’day Hblﬁgl il nsé:‘fn‘;fgbgmlfll?ioﬁ%laﬁ ?Frﬁf%)r(é/de L oylgene

sul tes, sodium ate I OC

pharmaggkmgtiproifilmofthe phmppilﬂnt iirle nam-mdcmeﬂutsltﬁi foral AcRordingly, a drug-
bile acids and their "’

drug m%e??(lttﬂﬂlrﬁ rl%O)éXg%tdr oalg % el,ngt }@nngq:c&k@@ng:mrq)ﬁle of
pharmageitital Eabip@eROby &rﬁﬁ!ﬁng@ﬁ@c&hﬁ&f&gﬁﬁwg Hl%ro%ngﬁ%% ¢ 2nd

cal ci um car boxymet hyl cel'l ul ose, steari ¢ acl
alts, (e.g. calciumstearate), phosphates, sodium

[o08 83 odec ;‘P BifPRERgGan @@ﬂbmvﬁ?mlhlﬁtlmehamhg)s encelalatéd pharmacokinetic
profile, e B e e S st e be i BS Soppaiine and
commolnlamsyﬂgn@dJUf&afPateaﬂAppH@SiﬂhQ"u'bﬁbeﬁﬁm N& @555/0&“768@*3 gﬁ%l’us approach,

urfactants include but are not [imt

tl
the pro%ﬁc aﬁg{ﬂ@ﬂﬂg% @w Sters /LR Povistum e sultigasasisten bavindhooigdeic phase and
de
an aque@ﬁ§ Mﬁés%:tg%%& %:pﬁgﬂﬂ% l&%ﬁ% ﬁ?rlr pﬁ(r‘euﬂcalgy aé%cﬂve comppyndyerein; and

| aur
) somng,tmgdbh Fystang B:seva@bfayé a pyittiod ioff IthH’ﬁrE&hb gBSse 16 8hukk precipitation of the

nium chloride, cationic |ipl
comp OL% %@taﬁg ?%tphﬁiq' %ﬂdal}aé( & A RYCHARE &ﬁﬁﬁiﬁ ewpartbdle size ef not greater than
bout 2 n{ f"DBiH 4¢P 6058
oo E yvi n%/iji;r rol i (E:i}%:]rdemill tg)has twsﬁegnmmﬁlgg%th‘s SieRY REFigting a water
immisc lenselwy rtheanmnnh@uaddt;yéﬂfmnebmpommeﬂﬁ& B &@aﬂe solution,

@ peeo RSB GRTE Bk, v oR b e R e s mRODdR B ()

mixing ﬂlﬁlol’@hmlsioltﬁmﬂﬁmlthlﬂie L&dusds] HBRIORY
nponi um br om de, coC&lF:lonutS melt1 hyl  di hy ?E@M S¢ system. The step

of le%ﬂ% ﬁﬁgamcahp%?ran@léhe é@@@nw phasetcauy incHideythis wseyetphistdn gap
trieth ni um chl ori de,
homogeﬁgﬁ?y? 31%%‘ ﬁ@f‘d E‘iﬁ%‘r Z’ Sy 3&%8%65{;2’&%%94 gBtiprgenymanual
agitatiorgomsbakiyg edlnylﬂmem;( ﬁilbbbﬂuﬁlﬂ@ VBrlUﬂhéI' R ShhRR: ?‘r @Eﬂdﬂ&ues for providing
ori de;

o- di hyl hydr oxyeth amoni um ch
high shegl@n%gmaﬁ 2@&%9‘1‘1 de gerulsigre zhaV&mﬂuhopdntsah Ittger water of a size of

approxnﬂa{t@l'inrfé? greGREAAHY ;ﬂ‘g {%{lﬁté}y?{iﬁ? %%g s%ﬁm%d to define a

| ori de, coconut

mlcroema;}sg(m ahd, evmyma.lsky 10 detfinie rambmhcrameu Fﬁﬁlﬂ%tsﬁéﬂleﬁ&ihlf ate,
oride, laury

Iauryl met h benz ammoni um ch
[0089 ] ﬂm gpﬁré c qgwg@p@mlﬂ@on h@mng/ su’tmmnﬂmlwied particles is
dlsclosed mtda%bﬂ&ﬂﬁ?‘hné @Hﬁlﬂidﬁ;ﬁ gﬁ o%%g feg '\%a%%( yﬁpp?lcarl{e onriyubhcatlon No.

t henoxy)4 anmoni u

2003/0079%72-- "ﬂl&)m‘pms h),cllblemﬂ;dst@muﬁﬂ(lbl prosidin %adﬁjdel&%f’siﬂn ofa

mUhlPhaﬁfC%}’é%e%‘l Qi rreﬁtl_g%lg?ﬁg T)ﬁémﬁm n uéﬁq%',ﬁhgq?gt Iﬁ}%?qgamc phase having a

h
p armacmmiﬁ)lkfbj)iﬂ{ atﬁlgd El%iiéiﬁt gﬂ brali %Xﬁef_ o] p tyﬁ%efm%ﬂm A fine

dlspersme;lrﬁ%ﬁpegéng th,ﬁip@tdq%nemm Iandl (A)Hybphilezmg the fine dispersion to obtain
submlcrog l%lé{% y%ﬁla ?ﬁ“y maﬁeeghﬁ:ag gp{ngouqlda thﬁ stepraf pEaviding a multiphase

amoni um chl ori de et hoxyl at ed

al kyam doal kyl di al kyl ammgé[éjm salts, ethoxyl ated

trial kyl amonium salts, al kyl benzene

di al kyl amoni um chl ori de, N-di decyl di met hyl anmoni um
chl oride, N-tetradecyl di nmethyl benzyl anmoni um chl ori de
nonohydr at e, N-al kyI (C 12 14) d| et hyl




al kyl di met hyl ammoni um hal ogeni des, tricetyl nethyl
anmoni um chl ori de, decyltrinmethyl anmoni um brom de,
waloweasd202 i et hyl ammoni um br omi de, PCT/US2006/022715

tetradecyl tri net hyl ammoni um brom de, nethyl

trioctyl ammoni um chl ori de, "POLYQUAT 10" (a m xture of

pol ynmeric quarternary anmmoni um conpounds),

t et rabut yl ammoni um brom de, benzyl trimethyl ammoni um
systemdnclmileiethe Sﬂepd: oM €l )abixigsa w@t@ﬂﬁﬁh&@[ﬂl@%l@&ﬁ Hitdfe 8hannaceut1cally

effectiSt S al k ﬁ?ﬁ chloride, cety fyrl di ni um brom d
O R P .?j IerANCHEBHE &lutumaK b[@resmngsmo?fquqmstlmsm gebation with

one or ﬁﬁﬁy Qigjﬁte AR A@‘llrﬁ?) i | éL\f %%1 %5%?1 %%Q?t@rﬁu,n mche queous
solution g@ fosm thmmhétl}ﬂms& $ystemnT§1alst@p of PiiQinpthé &%aﬂié%ﬁ&%dﬁw aqueous

d d '
phase {FGHYGSRR s lgm% TR R %@ﬂ%ﬁnfﬁ&eﬁ&mwtlmg
equipmieht, Bﬁﬁ‘lﬁﬁién %Qﬁm%%hohro!r SHAG %ch] LRIflg‘gt Igmrgﬂmdlzer or other

pol oxam nes. 0056] Sui t noni oni

equipmeRicor fehniges ﬁneprmdmglhlgh sehéalt @ndjtidngoxyet hyl ene fatty
| coh t hers | ene sorhitan fa acid
[00903 fer ?engrgp g}@?q%%/ neptilpy nigpepylsi pnthama faster rate of
dlssoluﬁ&i #ithin tﬁé R‘E!SRM'MP§H%% Iﬁhﬁ&% fHoparti
¢ ol yet hyl ene gl ycol s, pop | ypr opyﬁléar%g&%ﬁ3 eﬁ?ﬁﬁ"ﬁaﬂopamcle form. The
aster r%g FWW' qtoyeg'@q:al esmpoent pemydroahwsionlform is phagocytized by the
aryl al kyl

t | cohol
eSS P 8 o 18 Bl bt
aggregadmb ahd/h&1cs lesp3bRbRITBLE. Irp@drﬁtéﬁ”tﬁb%aﬂﬁﬁégﬁﬁ&ﬁ lcbﬂllpf}ﬁ%t in

gr cel | ul ose hydr oxymet hyf cel’l ul os
nanopalp.l% fggé @%9 eqilesdha dhat arﬁ/@ﬁgdﬁgﬁm crrgsltdd)dmmb.h amosghous state,
and such Qgglé%ﬁfé)glrlﬂl/% ?F ggéﬁsgﬁgge% é“cﬁ) 9 o%\gﬁ%c’f g}ra}@ﬁ Eﬁ{})p%ﬁ{ﬁqﬁﬂltmg to the

starc
extracellyflayghidien. i{xoﬁykhleﬂ@dmw G)h)hﬂﬁ{aeeutidal edhgdehe anc%nventlonal solution

es, dextran, glycerol, gum aca

t
form is S ecﬁ% g{sg' b&?erg Y Stgglg t Pﬁccqug,qgg dhe m@’édle@ﬂlmcm, and release by the
macrople@tOHBR b KﬁSQﬁIT@P af @ bR gﬁ@ ShE lang( yl%uﬁléfr% goﬁ/\%emeen

sorbitan esters, yoxyet
pharmaqeytigel ﬂ?@h@ﬂmaﬁ hS tantrodliet usﬁﬁg vigling/ &8 vehicles of delivery. For

bj t d
exampleog h:»ﬁ%%a%%lgtﬁ gF gq%éog{egl! Bﬂq o y@%?)icg?ﬁgr?égé;ﬁwég administered with
another ﬁhaiﬁﬁwmbﬂmlmp?)ﬁéﬂt% ﬁ%ef%rm %Y Hér@é)\éﬂfc?&ﬂ) provide a pharmaceutical

nmet hyl cel | ul ose, neth

combinagign hé\kl?g fcp@dp@cbqiqugfcbrgg 1nt¢1y@rcmx ytapativebt hyphaehdcdhose
nncroenﬂFkﬁW Hﬁgté{ % %&&eﬁ%ﬁ lg}'xaurlrn%gguucgloéo)rlnpon%rllt in the form of a

VI ny
solution,4n Okddr tcﬁnﬁmhﬁ’ief (ﬁfﬁ@idmé RtEradiba %@ﬂﬁéenﬁﬁ?é X on\%{s
et hyl ene oxide and formal dehyde, pol oxaners, al Kyl

mﬁmget her sul fonates, m xtures of sucrose
and sucrose distearate, C18H37CH2C( O N( CH3)
CH2( CHOH) 4(CH2COH) 2 pi sononyl phenoxypol y( gl yci dol),
[009 1]geg:g%bg£ﬂb_ﬂ§%gl&gi§ggédﬁ§€dr noﬂesgﬁl nlg .3 moFIulated pharmacokinetic profile may
also be prqyi theofoym adfi @mutkmnsnEmmkemy |comlpr1§k GlopRAPYARAGS feitively
N- met hyl gl ucam de,

large in sﬁeﬂa‘g g#argd%g gﬁ%g%%ﬁ }q%;ngg%ggﬁz :Q@Q{oynmlsmns which form
spontanebushy, teRiudabriGREt BE pr éf)ﬁﬁe’élﬂéﬂh fie %}911: RECRALANR gllnga%fon of emulsions

nonanoyl - N- met hyl gl dcam
includes Wgh@FﬁFFurﬁ Dﬁlﬂgg@maqjlpna”nnmodeqmg emulsion droplets (ranging in size from

about 10(919}1 30 g%ﬁ %111\@'? Ba\é 61%' ycam d@ge thereon. Emulsions may be water-in-oil or

n- oct
octyl-b-D-t h| ogl ucopyr anosi de, PEG chol esterol,

PEG chol esterol derivatives, PEGvitanm n A

PEG vitam n E, and randomygopol yners of vinyl acetate
and vinyl pyrrolidone. [0057] Zwitterionic surfactants
are electrically neutral but possess |ocal positive
and negative charges within the same nol ecul e.

SUI table zwitteri on| c surfact ants | ncI ude but are not

L e s R T



phosphol i pid or any conbi nation thereof. [0058]
Suitable biologically derived surfactants include, but
w@e@onss20d imted to: |ipoproteins, gelatin, caB&i/n$2006/022715
| ysozynme, al bumin, casein, heparin, hirudin, or other
proteins. The preferred surfactant is a conbination of
an ionic surfactant (e.g., deoxycholic acid) and
anoni oni ¢ surfactant (e.g.,
ST - | p 73 S .
o R O B B ot R Rl b RBenteation,
and the prebinea bf oosuofaciphis sph othiepeatslusesc Malsiplei dpmilsiofBibnamitking a water-

.. 10059] It. may al so he desirable to add pH adj usti ng,
in-oil-gRRen qugik Rew el ogd Mes R 4 oW 6 doSe RomgEenization process
sodi um hydroxi de, hydrochloric acid, an am no acid
[0093UCh aSudHofthé Ratively RrdaUideRIT i oiPHItogRJts‘? an 8185 Aafer type emulsion
| actate, nmeglumne,” or the |ike. The aqueous
has a relafivedy: taage hydhpphabimvqlvme ér edshyearisars toathp lefilvintweiter subface area. This

. rom about .2 t.0 aboui. 12. Suit abl H . ..
relatiof ORI is ok BT SR o1 PP bigrinohiefnuR e neorporated n ot
in-wat&@giulsiotry dviereotier, béuadse) el saffase B64 Binok ldrge, Y fnSunt of surfactant

no-, di-, tricarboxylic acids and theirt salts,

requireg}%@rr ganeraing pad stapiligigemusiony iy cemptrativelp ys pind mentoxic surfactants,
L . 2. . t ok ACT At
such o S TR PP LT B LR R b a1 s,

nono-, di- and trial kyl ated am nes, megl um ne
[009IN- et Ak ghmisismdiopk)s manbe fornnttaiciods nof @0AEadiliesoluble in the

a us.surfactant sol ution y .additional |y include
blood, S B 17 tp Pe S Retni g PO ST chiinfisn from
systemld dfichREoh OF 8} $&&IHIA ’enﬁlléi&ﬁ%;ﬂeﬁgﬁ{ég%e%ﬁﬁn 4% hour after injection.
uch as sucr osé

dextrose, a disaccharide s ose, treha
Longerdivgd waiulsbess, that can ibs pbadayiizkd wukibeasepaaéd haveser. Ancordingly, this

S e e ST
phagoc§téSie EaveldpEPHRAE BREd AaYrophdde &imdPG o TR EA th&efr@ﬁghnabling the

dry particles. The nethod to renove the aqueous mnedi um
drug melgpulpwtognigrate ohbef thephagolsisozdmesant thedrte texentpbellilsr milieu.

vapo J: er exampl e.ds.freeze-drying or
10094825 oy MELs SSATR kLGS Shrophases cuses
emulsidns tortianat :eshetabblic amngawkieRisdifferephtsiaRd mbRAbNC timing of the
i ncluding, but not limted to, solutions, tablets,

pharmageyiical camnposgaijaselusiag foray. dmpiet anpthier errkodimeni, dingrdrng interaction

. 0N r voi r or

may be A s au R ind A phRRELLIRL BbRle G Rk ial spmponens
by incogroratingrthete imelenpadictrdsy) marpalatihethe ick@poddie oAthe @@tlsion and the

; su%€ nsi.on of the present invention may al so be frozen
Surace?&"%ﬁ?ﬂﬁ%@%&abiIity upon storage. Freezing of an

aqueous suspension to inprove stability is disclosed

0095fn thgeg g ' ' {
LSl [t A < B0 501 PG5y 39p oy R Pl rte of
dissolutinawitindbe RE&Ior &R e ntphswhageitival eordpegueinusnoparticle form. The

flactant solution are then conbi.ned,. Preferably, fhe
fosterrel e AR B BBk RcsR LD UL SRAIEH s sty tied b the MPS
but the maLee0kes of thefphainidteu@ll béh hedt indhé SRRl 24n6tah Gn afBerated
addition rate is dependent on the batch size, and
form. Ipeentrast tha phwrmresyéicalcomponent frethsiranopactiale forml contains molecules

' ; addi.tion,  the solutions.shoul
it e GEIRRETL o YLD 18 Pt 36 SR AT SRtA S
disassemisled geforgihe niolesudaaitito tHiadxtasauRh oME e alnt fufth&Soontrast, a
semcrystalline solids, or a super-cooled liquid are
formed to create a pre-suspension. The net hodfurther
i ncludes the step of subjecting the pre-suspension to
an annealing step to converd, t he anorphous particl es,
super-cooled liquid or sem™crystalline solid to a
crystalline nore stable solid state. The resulting
particles will have an average effective particle size
as nmeasured by dynamc light scattering nethods (e.g.,

g,

.y o o, . g, o o



DeBEE 2000 honogeni zer, avail able from BEE

I ncorporated, NC, in which a jet of fluid is directed
w@b@eg3gofirst path, and a structure is interpPGSEUSI006/022715

the first path to cause the fluid to be redirected in

a controlled flow path along a new path to cause

emul sification or mxing of the fluid),

m crof | ui di zati on, or other methods of providing

pharmh¢BRAEA coRBEAn B sAdéd ﬁﬁgggy%sef%a%n? u&%@%&aﬁ hpcg%lybr

onogeni zat'i on appr oac e sanpl e nay be coo0
Accordingllycific date iofi istdlutiors sralyeleasanbyoihe npacedphngasdvitiin thedRES or MPS and,
. thi.s aspect .the invention, the annealing step i
in etfegls #‘*&ﬁ%& RisHRSGER i%%&% ﬁharmcglﬂsﬁﬂ%m P Fragcperegpiyplied by
varying’fhetx}éhﬁz_le%%?gl%ﬁv&gr.l Fbeetaayaa ol MArm A8 AN BER Jtn%&gtr: B%e BSm of an

acconplished by Ultrasoni'cati'on. In yet an
emulsipn gfayrbeadministeredt wih anntess|phagnasaytidabceuparpt inghe thrimof

u of an .enul sification apparat as descr,i bed.in. .
nanopffidefo By kirheun S L s RB RGBSR P i ambopigraction.
Alternéitilety, @ phamiRdhiid emulsiciBiaPbe ABHInIstREEWItA aﬁgﬂhb‘ﬁ;%]haiﬁgceutical

tenperature of the processed sanple to within the

compopeirde thefform efp aplution ingrder o wirdmize Bogdryy intsrassion between the
hghtgrder to effect a desired phase change in the
processed solid, it nmay al so be necessary to adjust

the tenperature of the pre-suspension to a tenperature
WIHCEILLE$H e range of from about -30C to about 100C

during the annealing step. 2. Method B for

osdrosspeRelen Beharation (o0l fo LS ated n o
also bei)%?&‘lfilsl&?ﬁl thd Soradlght hicele OTMR R FratlcaHedVehicRERF 'a@fiéfé?ﬂlg

surfactants to the first solution. The surfactant
pharmaegytidad cerepensnisccompmisingandangbmeratiinanfissrfaciantimolecules. Formation of

el 3 SR Beef o IRb R AP b Ehh b G0 e pestecan
molec8&! Thtefdcho sind reiceltz S 16RAREIEHO8 e EiRstE iréi%;lﬂ‘i{f@ﬁﬂteractions

compo

application of the processes described in this
betweepphaiged beadngrpupreofemic spacanisl repulsve ogmetis interactions between
| .. i rovided that .an appropri at
chaintik b B bR B s R A Bty teac
groupsf i mpinegining e baaasteperaithnspisig fontpd, asitlle fonahitthes dependent
on sizeiq%rt her pr o%edur,es such as gr eparation of solvent-free

Shsdidrephobicanpistp theratye obtheingias head groypihe patieaqfdhe

counte%?ﬂe %ﬁﬁﬂge@ %ﬁé&ﬂg%%é‘lh Fﬁc@ﬁﬂrzﬁi&?ﬂl@ Qemﬁé}gti%lﬁef 'afS}éI( g{]e%n%@ of cosolutes.

I pirttation, preci pitdation, u
For exgmde,iqpiihataserin size wp dredtydraphsbicfdonpireciupsstiatreased hydrophobic
. sol vent, evapor at.i %PE%I eci pitation, reaction
interaction, therehy Gatising mifel1z4io8r essed f1ui d precipitation.
Preparation of Solvent-free Suspension [0066]
[0097YaN0S WEREIMSI fBfin BIDAR A alA sBRiHeH FhbbuS@the A 4fesFherein remain
) sol vent-free suspension, which may be produced by
in a genpstlyenrn-ageneaatdd sidte.e Fupthesmiors, imsdletinn, Frfastana molksules freely

acconpl i she .centrif tio di al.ysi s .
oxchan S EATRL ANPGRS SRR PB4 pRMPl e s depcotenton i
numbeirdhrgpre@atnot 6f midellet ACdrdifigl! Bfier SRRAER bieQRnerally more efficient
.techniques well known in_the art, such as the
solubiligeys jof ly ¢rgPhatierfrugs ehansmallar misetles. Midelesesnaprising low molecular

: - 2- 4.di r.ex lLe, . 1.5 Lypi cal
weigh MR 2y BNECALLE 00 o RSO Buid SrdoR, SR o
micelles vomprigihg bigheaclbodenveichiugahians] HdghetRonsaitanon bSsurfactant, and

decanted and di scarded. A fresh volune of the

suspensi on vehicle wi thout the organic solvent is

added to the remaining solids and the m xture was

di spersed by honpgeni zationy, It will be recognized by

others skilled in the art that other high-shear m xi ng

techni ques could be applied in this reconstitution

step. Repl acenent of Excipients [0067] Furthernore,

any undesired excipients such as surfactants may be

o o o - S o a1



consi sting of drug, N nethyl-2-pyrrolidinone

(solvent), Pol oxanmer 188 (first excipient), sodium
walewxssdol at e, gl ycerol and water may be repl apedusioné 022715

phosphol i pi ds (new surfactant), glycerol and water

after centrifugation and renoval of the supernatant.

Lyophi | i zation [0068] The suspension nay be dried by

| yophi l'i zation (freeze-drying) to forma |yophilized

micellS3HRABS iPBlot1OEogoBrI Fhink HialyAR1a ['g'aﬁé%sﬁgﬁtgéfr? Sﬂ(;ézféxﬂg?g time for them to

suitable for adm™nistrationh .
be recognizedras fgreignsandiihus beqrhagatryizedb! i d, bul ki ng agent such

as nmannitol, sorbitol, sucrose, starch | act ose,

hal ff b dd [ t .
[00 9% {/ g pﬁl lolfhglg%ugﬁl? } OS}JSeLfm é\ﬁ}g{e 8%0 ﬁg r ) q(%;l;ﬁ%lﬁlm spluble in the blood and
are recd gﬂuﬁ@i am)enago@ fdreigh bedpf Gfrﬁf@ efhﬁhnﬂttMﬁﬁPdﬂl 's?@éﬁlf?:rbucﬁﬁﬁon

npl e: | oading at +25C, cooling down to -
ACCOHH@%J% migsiles #1g seqw?étem:l byfsed m&womlasemnmhssREﬁ@a ME& yllang

psob SRR o SOB AN DL SN o STREERGH. S e

pharmineutical abmpéhﬁbn@fb migrate PULSHE pha(gfoly%o%néma théd thé ¥@racellular
mannito|l. [0069] In addition to the

ectant:
milieu ki et @5@9%&?@@%&0 tor fopeide Sed elacmpa@s [s@yses micelles
£S of
to have AMUALDC e ShLAT: MRARE honho HoRRBLL MhifPlS dE pifpbentica
componérd i selugemfions. Asemdmglyc dnjgudrag uméra\zsmari‘mhjn bs rddetdDitirdhigh

ensi spect. of. th esent invention. The

modul RS SRR in R0 Sh ils OF gFicalied by anpinulative the Hgicture of the
micelli4@Edipiukat | on nmet hods. The exanples are for

illustration purposes, and are not intended to limt

the scope of the present invention. Solvent

Anti - Sol vent Precipitation [0070] Another

ﬁfI?@g | ion technique is solvent anti-solvent

precr%@%%iion. Sui t abl e sol vent anti-sol vent

preci pitation technique is described in U S. Pat. Nos.
[00999, 1 18&5@&amuéeﬁt1ch06brﬁﬁchenﬂlﬁ@u@ @ﬁ@&ﬁlaﬁeﬂ?ﬂhuﬁﬁa&okﬁ@uc profile may

ste (1) pr?parlng a.liquid phase o
also be @F‘b 4he §1P filipasarmpgss L dprsenen ate medified veleleg of delivering
pharmaghﬁfﬂcg{: f‘oa on%ﬁﬂ(s\é@ﬂ%?ig% ra}'@rﬁ}gglgmgga?gﬁgf %ﬂ?&ﬁjadl? oéés)céﬂeg%ng sometimes
block palymegohardng oy orssemgral hitagendtructimess ﬂbmwlly&‘x;onﬁmmg lipid. Liposomes

iS mscible with t sol vent or, m xture of
possessdfe %’ﬁ%ﬁ% &IWWO&%@%W@@-S()@%% sqlhle sphstaneere
solutions of (1) and (2) with stirring; and (4)

[001 009 MoV DiGg Efledd® WIS REMES Lféﬁéﬂeﬂﬁif ihPolPEHY v D Fmeability of
pensi on of nanoparticles. "The '528 Patent descri bes

the hplql hréqyer& byptlo glieréns the p@mpo@yt ésboftthe hpndﬂrslaaers,e(% altéringrpH, (3)
removif 2P ) B PURB Y e AP BN s

liposontes efeaq tieadily abitabel dnd\RstEbeBd MhEs rdidiAd P8 steNI€ circulation after
uitabl e phase inversion precipitationis descrlbed In
initial agpguistpsgion. Nos. 6, 235, 224, 6, 143,21 1 and U. S,
publ i shed patent application No. 2001/0042932. Phase
ver r .
L0 iRl G HAE £ pRERLPOUTE RPRYBLER, s
recogmmdwé)eml@ a/ﬁ)lnttlgm b@dlmeqmmgtehrrm%mmﬁirosm Fy'sdermc _c1rcu1ﬁt10n.
nol ecul ar net wo ch the polyner_ is the .
Accora iy oS pischteslid b Bremeciophiese i BRIES srMERsian
phagocﬁ551QYEﬁ\tb?o@ﬁ‘¥h Eﬂe‘}‘fkeafma@:r(gﬁ'ﬁg&l, l‘i?&torﬁeg dﬁégglvg %‘ié%ﬁq Whabling the
phase. The pol ymer undergoes a transition froma
singl e phase to an unstable two phase m xture:
pol ymerrich and pol yner poor fractions. Mcellar
dropl ets of nonsolvent in tfie polynmer rich phase serve
as nucl eation sites and becone coated wi th pol yner.
The ' 224 patent describes that phase inversion of
pol ymer sol utions under certain conditions can bring
about spontaneous fornatlon of dlscrete

. . — 1 NS A



conti nuous phase, wherein the solvent is the
conti nuous phase. The mxture is then introduced into
w@rookes2 t enf ol d excess of a m sci bl e nonsol vREIL/USI®06/022715

cause the spontaneous formation of the

m croencapsul ated m croparticles of the agent having

an average particle size of between 10 nmand 10 nm

The particle size is influenced by the
harmS&duBatdY yol u ti ol ymer concentration,
Pl AR ALt 30 IR of BB et i e 4t e aceller
milieuppl ecul ar wei ght of the polyner, and the

racieristics of the solvent-nonsol vent pair. The
[oo1 @?@c esjté‘l S Wi Hieghagerytesisandstissohianifiegn thedixed nugstapheges causes
liposoie§ b Bse DndtBdTic i S| i SheSRUNE DL e
P process al so a\_/g! gglﬁggl ta I?gﬁ?eé%lglff)orm gﬁég?tal?eog?cgggl_ng&{qthe
pharmgeutieal Rpmpopért dit saiutidrODd7AR] Adnadibgly, @lfugﬁ‘drﬁ% h?%fa&[bn may be reduced
[

echni que Js pH shift precipitation. pH shi ) )
thmugé r“éocdurﬁtﬁ%tr‘ﬁtt#l%ﬂ%ﬂ’é‘éwfkfﬂf}é é’rqfl&lﬁ Pé Hpospmes g’l&’ gepaipplafinggheif component.
di ssolving a drug in a solution having a pH where the
[001GB LY |Ger@AlibDh @harftlcha i |Ag dhe
_pHito ae DO 1r%]tb \%her et he%gﬁdl%pc{ngﬁtn%ﬁégﬁgﬁgr@%p%bﬁ%ha?ﬁefaswr rate
of d1ssgl|qt1@1& Withen the R cordYIPB dledne, phaepaceditica) compbhent panddophittidle form
: Lcal.c upd, The.solution i.s then, .
which B BB e Ryt R RS B A€ s ot T ptiemiiesiion compeent i
Incorpqrateti ingth el osbings piae RRGRularEalidh1vRE kY SwhAEROME fharfieutical
sui tabl e pH shifting precipifation process is
CcompopRIt & papogaitigle forn cpripins mplecsl6s a8 aggregited farmemtequires an initial

. s t ' ' t he ph tical .
8 A S S| B e TS o o

avoids phegatkiakis ned sdistriboed syeniibsity. n@c&a&@ih‘g@ 1. phaﬁ%e}cokineﬁc profile
sul tabl e

.S tpon with an aci.d jn the presence o
and, in 5&?&3@8 H%Milﬁtﬁraﬂ]?l? gween phaymagendinel eompagents mayde controlled
ing vai9inp @e fvERie] ' i oly har maceut i cal
uSI.ng Vagent “The es’gféfi%ﬂe[;}{. icigozeg{ué Bt%gﬁ %.élla? D cat%’&lpﬁye%ttlg plae form of
a liposopfie gian be hématistened stitharphapnadeutited coinppess i0thedhEh bh&Ranoparticle,

justing the concentration of the dispersion to a
alternatffOt e P 0f o %émﬁ?@ec 8% g“‘?“%ﬁb‘i%é@i the fosmef asolution, in order to
minimi2d GRS inddrhdida Héaﬁéeh%@&ngaon%ﬁgyef age dianeters

smal [ er than 400 nm as neasured by photon correl ation

Dect . Ot her exanples of pH shifting
3!_. zge s!c!n."g‘.l.:. ‘! =Re\d ’!! it D EMGDH&NEWS’EHICLES

, 76, 642; , 662, 883; 5, 560,932; and
001047 608pR7S; i i pitati th 73], Anot her,
[ pa eci gi t ataf;%urﬁﬁtﬁl e‘%ﬁ1 f%%g[k Egggﬁ%flﬁ% %{‘E rrﬁ%ﬂf&«%d&ﬁyg%ip@%ry vehicles may
be used $ori gchlsiving minimizatiopo Bdrugiding infadtRa bRivEe Sue &omponents. In one
as ectog scri bed Ix%flttgn? dLJJ'gS' Pat. Nos. 4,997,454 and
P ,a%?z‘&,v 90, e dryg delivesy vehiglss may bemses iiedningmize drug-drug
interacti®h et 48 d plitaBiy | ept 4to form.a
e 1sol_vent m'ﬁxt ure. 'P&gl%{la%g&{)crgg%ng?@%b %léngﬁ H%%%ac??’vaer%{st
pharmaqeutedl ispmpeiantt it previdedyhaviing s phrvienltar plarmatolsesdic pb8leba8ed in part
C

. l.went m xtuyre at t erajure between about -1Q00
by its drgg 8}4@%66% fta%fgo G&eﬁﬂ’aﬁ&ttﬁgﬁl 5t ﬁil%rg}aswtwak wngronepignanbodelivered in
the formObofinabpa€ieleMaheb@pbRidh tlitrodR0R:i 41 exﬂﬁfsidog Hlli'ée?lepoerrliposome. The

volune of 50 nml to produce a suspension
first phappaceptical sowaonmm may durhy be dekvdred impition fosn efheh @ second
fa¥cael NP ubstantial |y uni form nmean di aneter of
pharmacelid:? Bpdhfishor Ebsoﬁ]ﬁ‘onfm.aﬁ Bronphgrmagsyticslicpmpaggnt is
further pofvitdtehasig driottier PR cA ISR Bled Bﬁaaﬁf "tsodlhgfdéﬁkgery state
nonsol vent is preferred. The nonsol vent y confarn a ’
surfactant to stabilize the particles agai nst
aggregation. The particles are then separated fromthe
sol vent. Dependi ng on the 5 l'id conmpound and the
desired particle size, the %araneters of tenperature,
rati o of nonsolvent to solvent, infusion rate, stir
rate, and vol une can be varied according to the
invention. The particle size is proportional to the

e Y o o




[0074] Another precipitation technique is tenperature
shift precipitation. Tenperature shift precipitation
wo ewbhnsxrore, al so known as the hot-nelt techni geeT/Us®™06/022715
described in U S. Pat. No. 5,188,837 to Donb. In an
enbodi nent of the invention, |ipospheres are prepared
by the steps of: (1) nelting or dissolving a substance
such as a drug to be delivered in a nolten vehicle to
The sebodplarhbesitid ivered: (2).
adéﬁ%g a_phos%ﬁ%ﬁ%%?gﬁal #gnﬁﬁﬁﬁggﬁgggﬁé u§%ﬁ€a?%%%QQF’
NAnoSUSRENsH, raerosmksican emulsiony ghdetlegordipogothe IR 8cdhe pharmaceutical

' t he .nelti.ng .te rature of the substance
compoledty MR b ferfiEret 1B S0 EOR FrR e st phoempentiebemponent i
not in sdbation fohie. Mhb UhRAIIOBRS i N

honmpgenous fine pr elpar at%%sﬁg@geé%%?dnée{gg ﬂgdr‘ﬁ ?‘letulﬁltgt]ar(ﬁaecond

phannq,cgﬁiil gomBenangfda s spbssaiatly affactteach other sremdeisethy g e@Etion
. ration.Precipjtati on[ 0075] Anot her )
v S B B AR Sl ] e
states qfitlecéomiicmbntoot. thSCIBIREHRVARGE M IHR MG BEd Bifhald
0010tﬁ30hnh?gues are descri b(led in US. g%%glﬁgh%&élﬁég’?%?t%&
[ e ' A65CXRRIp: copeslly raesuspensius, gorognelgians, rghulsions, micelles,

d lip&dosd i b t.eps of: (1) proyiding a
ond lip BRI VS L e L BB HU SRR b abioPloges Whafhn e res
or MP%, H@saph oldrespecdiceampbd tharag dﬂdﬁﬁamﬁ%%meqm%%%@@fs r%@Berally
Faste onbi nation. of solvents, (2) evaporating the solve
i %P%B?@l%ﬁdwglssl PEQIGrs#dPRgsT releaseitinm fob i phedmineutical
compoaRab&iiR S 0 S qJin_an ueou )
, po' sol ution bger\i/%iioéicﬁgﬁ's qgl %éll%?(?rf’n{;l?&%légés?%lc?}ecﬁfn%gﬁﬁﬁénaysbe provided
lncludmgeﬁdipéﬁowmamﬁgd eogponent tfdsmluﬂﬁbdﬂﬂ RMobBpENARP R having a
. i<Ccient ant.it e solvent to cause

certain %Pg‘gﬁféeﬁtpi&??%%%g@e{% 0@8‘?11&639%18?11“%1@11%11#&& ovenHmel Fosdsend
pharmatemnioaleDdmpsneitTermuieell ik i

appl yin gﬁgnv acuumto_ t1 hg%lntdflfdgﬁl %&ﬁ% %%%r%rge%ﬁ P}Oldglﬁgeﬁl
Pharmiﬁ‘éﬁetlcwﬁlé I0_lﬁ P?mnﬁrﬂwfvariﬁﬁwow@ timhé mbi Eﬁj_ml{ee B¢ @lovided. When
. , ation technique is reaction
edimini Pk PRSI AL Lo iptorh el i enet thows thetseme time ora
staggereslttapes arfin diessanie\or Repdrite AR TBEAPL GG s, ARTPLWRidkSuflon of
i su%hﬁbkﬁ?solvent to forma sol ution. The conpouna
tposomes i, ihe Mie>/REH deiiaster thendheoxate ofadissotutioslofnatdsespensions.
Accordifi | | ound in the sqlvent, The

ce O e B oot SRR il i Hree B orttered
pharmaqykingtic pdilé,iand these compoRSRORS 6dihtiA6eH ROHENShSYer S5 SD1o0 reduce
druc- aslheag or W light or the |Iike to such that the
&-drygiRteFaclgn s DAL BaW oGew whengdeinistsring cpmpgsitionstiaing only

unmodifsdl feahtlaRAdgpdeci pitates fromthe solution. Conpressed

Fluid Precipitation [0077] Another precipitation

techni que is conpresseEXAMRLIDI eci pitation. A

uit e techni que fo recj pitating by conpressed
00106} ; 3%3 © gé@“‘ e Wﬁ‘{éjﬁ?‘? seldactivrefile rlting in minimization
of drug-d@mp ffterdbfon Whe aﬁﬁ}ﬁﬁﬁaéoﬁ@ﬁéﬁgg&lpte&‘??ﬁ : fgfﬂ? Bfr%frtﬁ Tglle %glgés\é 29

a water-insoluble drug 1n a solfven

nanosuspEFigR itgaconazede, sesignaterhati 19, aimjmwchwdﬂ;uﬁdlinﬁbo@able itraconazole,
: e £ ui d ich.can be a gas, liquid or
designat S0 TR e hab bt Dl A e rer o i o shephpsmens ® brand

intravendus tijéction sal18dhuhdrfachlre@ by Pt PHArRAGALYE Pfodﬁgﬂglﬁzt For each

fth the solute to attain or approach supersaturate
o1 the NanOYSRGSIgR diEaqenezaleceuponest {0 anel thalignid ifectable Spvkmmox®

i fluid.act an _.anti-sol yent
om0 PR et s huREieD, Theral fing peibe plotsupport
solvent in which the drug is dissolved. [0078]
Alternatively, the drug can be dissolved in the
conpressed fluid which is ipen sprayed i nto an aqueous
phase. The rapi d expansi on of the conpressed fluid
reduces the solvent power of the fluid, which in turn
causes the solute to precipitate out as fine particles
in the aqueous phase. In this case, the conpressed

o o r

oy o o o



grindi ng includes such techniques as jet mlling,
pearl mlling, ball mlling, hamrer mlling, fluid
wep@n$s20d | | i ng or wet grinding techni ques sucPCHEES2006/022715

those described in U S. Pat. No. 5,145,684. [0080]

Anot her nethod to prepare the particles is by

suspendi ng an active agent. In this nethod, particles

of the active agent are dispersed in an aqueous medi um
an obs?%vcejliﬁg{?n 'tl%’hg tﬁggﬁu\ﬁ}gfn écgérb? gﬂtérélgéég%) %‘tﬁ#@]ﬁ%@kﬁpﬁaﬁ%ﬁ@%ﬁ is gapidly

removad fioal $yptecdaticuluidth Burther e elomgdhd plet suppoits i bbderddiien that the
.es. One_or nore other

aqgr eqgati on of the particl L. .
nanos gt aconazplergompgnen 10t Alsp FERAIFKTaYad Rm ayemmicoirculation
due t RABUSHS RIERA I'l'l. Nanoparticles for

e Oaﬁ%;@r}?gi ng "Drug- Dr ngi)ﬁt eraction [0081] Generally, a
[001QRAr makletil § ofiFiguundalse ixt consisteanwishobservagiohs that viid danbispension

5 e T o B, e o R o
MPS dk @epicted bysduchase @ﬁ‘i&n@&ﬁs?éﬁ%ﬂ SshetedisH! Chld rlép%tlfé?f ificrease in

specifically, upon parenteral adm nistration,

nanosyspeRsigTcereeiEation shgseaften supnorts arropelsie fat fhermmnbsuspension
. I eadily s ble.in.the blopd, and.is
racor@Z8 A, dhecPles LRGN PR 0 BugroB ol PP kol Sozomes and then

to the @ltiaotlhdhd rilichr Aesysd SoWer ddcliay iPhdndBusplesié EddedhtYation is
phar maceuti cal conponent in nanoparticle formis

. the
consistepl A peFadyabpeblivn rhibe spperysrensiont Ryerdistherdatnef Rigare 3
~ - ¥ ' h ot :
oo NS BRAEL RE AS LLE R 188 ook Uutaing
and Tadged Speeifis Nahepaticles Theosbioi Frgetice, ”tS Midegii Mophatt etaf., t he

phagaol ysozones_ a then to the extracellular mlieu.
Fiamg Wg@%&gﬁi&sﬂ;ﬁwmﬁ% Vhe é%?%b@gf? oNanesespensienssn e Sslivery,”
BmeﬁfE.QIBbﬁﬁb%V,Ndfﬁfé,VBEQO@ég ﬁﬁ)eg%@ﬁ?’ the pharmaceuti cal

co icles ~

mponent "N nanopar orm’to have a netabolic
[001Q8Im nglhstiredpniagoldiif & samastisfension fivenulmioaledfectivdly ohuzgs i

pharmagdBisB e RS o METha, SO B T b AR e e dedifigd compared to
SporanbR® itFBCInaRd1agBSr ahipld) thed8 iR cRasdBDH AR lashd C%Fmg&‘&tation level

the drug-drug interaction between pharnaceutica
(Cna) 05 tpsoRpRsESPABSjOD BTG HtipD I eempared tnthaissiutipn gy Also, the peak

s RIS L CSOTRRORRL: WA L8 AR oo

formul&tioneo Mt spatifidadlyf e 0,Qf inah® platkhh Sfive ioR tHRABHsusPension occurs not

) mnim ze druyg- dr,ug i nteraction between the
Hnmed@éﬁ?ab aieriiscliomast degsiwitaliayid inpetabla fems; butl seeeraploventater
A I & ' I hat _ar
followi (AR08 rd AL BSLYIE TR AU, (a0t B e s o
MPS. aggregation nust be disassenbled ("dissolved") in the

S before the nol ecul es are capable of exjting to the
T el G RO R W R TR C—

in nanobhdpBhdi ORAMHavRIPAOQEMELHbEUIRRT HhtB I rdldask Snd XIPérg@hll@{macokinetic
pref erabl e that the nanoparticles i n a nanosuspensi on
profile. nByepharmpgsitiatl donbifasiomof maytfarthatinclidd aresher pharmaceutical
L4

N e i T
the itracoRbidle ForaAldtn A0dhe sther ﬁfaﬁh@ceuﬁbf?tggfﬁg)?n%? Eéél?ﬁﬂ‘lﬂn?iéd%@q)mviding

. distribution, than are nanopartic
the itragpgpeele Sralatioarin anmesphpsusion donm theeby piteting the saternf dissolution or

tphous formare typicall ess..capable of resistin
release BEHEEHRN S e e oGt B R FOUREF o1 s of ’
nanoparticles are often absorbed and distri buted
systemi cally. However, in sone cases, anorphous
nanoparticles may be taken %,pr by the RES or MPS. In
sone situations, anorphous Torns of nanoparticles nay
be reformul ated into crystalline form M CROEMJLSI ONS
[ 0084] The pharnmaceutical conmponent havi ng a nodul at ed
phar macoki netic profile may al so be provided in the



constitute a single optically isotropic and

thernodynam cally stable liquid solution. The size of
worR@eossrd si on dropl ets ranges from about 10- 1POI/0§2006/022715

M croenul si ons have the capacity to solubilize both

wat er - sol ubl e and oil -sol ubl e conpounds. Accordingly,

for delivery, mcroenul sions can be conprised of oil

droplets in an aqueous continuum water in an oi
rred t

[001TONt | NBYAtIoA 1 RubtRAY | Q%?)?Hﬁtié&l rré%éé‘éél %’tlgégg glét*g metabohc inhibition

cuhosones. [0085] The ditfusion
fa"torsn@gr ophobi c dr ugs is slower than that of watersoluble
dr ugs E.n %EWam croemrul si ons, whereas the
OppoOSi |s Tr aafly ter-in- oFAU#HA benul si ons.

[001ThEr eflbng mét@bolfy 1ﬁhi&t¥dﬂ‘1§ct‘3£s“(?{) G dGhtb ﬂ{e%&&t @9%5185

ngq sorption and distribution of "mcroenul’sion
concentfafign g dr[ylgna@j bsincregsadiey Ded-Atvaindsterpd digt thatihieeferes with the

metab&lﬁH?@th@ﬁ?& of the presence of oil, mcroenulsions
are not rea / soluble in the blood, and are

[001%24cogrn Eqdaﬁm befl, Rprexehto HR) FALHBADY ilEGH d%boupd in plasma,

wherei eltl rr%’gatlcga from s stem c circul ation.
B e Bigds 3@@ seqyildaterand oﬁ@xefoﬂooeiobommhagﬁgssurﬁembmes

into thé th@.,uﬁEﬁi ?&p r&{ svthé‘lrﬁ]h@’rﬁgé ¥ ozq.ng ﬂgEavglgEf Qe;gfplh E@dlg&g)wilose

fi xed macrophages,
concentsatidyl is ﬂpgmgf%feph:dr Beay idrealen8ARPRRE T, L 6F tHd ﬂfhﬁl{%[r Ly

he hago mes and then to the extra
adm1n1§%£a|t C‘a talcylpled by Gudtplyg Grx bfthe mhﬂag)“réﬁ plasma

determihe®m 4 ﬂﬁrMa&lﬁﬂéﬂces% #@{?w{) Tp])a DYRES K Veé}e Isg}a%g;%{tﬁpgé raatlo

har maceut i cal conporne a~mecro

determl&?‘i Brasigsshe distritheioplstrdyacoki netic profile of the
non-m croenul sion_form Accordingly, a

[°°11§?£3?1§§5‘Fm?§af85 POBRATHRY ob dryedghibeipny ﬁ?@r}g:hlqmtﬁﬂ@d far Spgranox®

itraconazble cohpbABEQk iaR8lutien RER{ &
Dk cohpoBIo e mJll gt 5 %Iﬁétf%:gr%%gfn A Sé{ll,??glsbon formulation is as

follows psiag gadarolar s theges81d, kifeqtedaigi ng an enul si on
at ed pharmacoki neti c

Lo0L L T et bl R SRR 5B Gampomet Sohst Wi o, » =

374
B L

P
For a 20 g dgse of Eseokanle, fired. B30 cBersmidagélamiethetke (2Ep.0f :
t h
Ll g R R AR STRUBION A% s =

3pg/ml. pﬁmﬁhmmosmspahdwn Bfrinebition © f eRRAsHH 418 %BIQFQnen@ qﬂ? E@'a" in the

ni cating the tQ evaporate a portfon of
plasma CZ‘FVga 5%5 ?@i\’ﬁ&“ﬂﬂé@ﬁlcﬁl QSalt ﬂQﬁs with sohetianodosagfbrms, but
t ffect
several Holrs lﬁ@r RARAHS tﬁé%ﬁg t éqﬁldl 3]{1 al'ggﬂﬁp aeg%é Io\glfeh@éwer as

article size of 'no etert

discussedin @ﬁt@i,wuhrr%@d bFi llgudehSAcaydi&lgm, tH%C(l‘ Hoes=bhe Hgﬁig%r the

bl | t t
nanosuss &SIPI&%% l}ge)fti:og]? I ?‘mgﬁf‘g ?‘I?S\r}g] i‘gﬁlifﬁlégﬁggqo\é%@ l}lnwn‘abahte in addition to
the 1tracamagﬂal Wittodhdéd Whues(” nikd %ﬁd@gtﬁﬁﬂa@cﬁé\%@u ggbas%ﬁ@g Crmax1, 1, Of

105 /H§0I tion with one or nore-s ace ac
He/mynhereas the Repesusprasiondomiwlatiol oftitragonaidlb h&sf@CQQ(}ﬂ%Q}ﬁ 085pg/ml
of

t he..mul t t The st
for both ﬁa%rﬂtah&’ F%E&Sf}l?ea %%cogﬂgglg tlgltg i Séﬁg]i%@b@?gi@i@a for Sporanox®
isR)= 1| -hﬁJOGﬁI €10. 5V€2M$% D35.PTRd PRI QRRRg 51941 a?o&Hspensm}la
ex

s, high speed stirring equi pnen

formulatlglal 8¥ Bl;%mazo}ﬁatmg)wmlégquammgwgm as mmgom UORSEITS)=1.14. From
or techni ques for

thi th t
ol i o o RS e

will have oil dropl ets in the water of a size of
approximately not greater than 1 mmin dianmeter. The
crude emul sion is sonicat to define a m croenul sion
and eventually to define a subm cron sized particle
suspensi on. [0089] Another approach to preparing an
ermul si on havi ng subm cron-sized particles is disclosed
|n CO- pend| ng and cormonly assigned U. S Patent

NSNS AT A ™ N
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di spersion; (3) freezing the fine dispersion; and (4)
| yophilizing the fine dispersion to obtain subm cron
waeewedsgzez ti cl es of the pharmaceutical conmpounBCT/URm®06/022715
step of providing a multiphasesystemincludes the
steps of: (1) mxing a water inm scible solvent with
the pharnmaceutically effective conpound to define an
organi c solution; (2) preparing an aqueous based
signifis&it Bd@ W - ; ' unds :
B ) o e 08 e VBRIV B EBspension
formulgtipw of iracennzpler(inltheTims, thechasatmyist efitratbieiz6lcan a@hnosuspension

% ng the .qrganic se and the aqueous phase )

form iy st iE 30 RS BURETo RGhapt vovagar Rerepsing s fiualinteraction.

mlls, high speed stirring equi pnment, extrusion

equi pnment, manual agitation or shaking equi pnent,

m crof | ui di zer, or ot herEX4MRIEAt or techniques for

Vi 0f i shear conditiops. [0090] Cenerally, a i

0oL e ated At S s onving #konezole in a
modifiéddtugrdeliadr® fofmdhsso| WhiPoontohlHani Q&nﬁ%%l@? M/!ﬁsva}riﬁg%ther drugs

a phgﬁrmceut i cal conponent in nanoparticle form

and not agephing tgrthe inyepiem Soeranox draenezale imteasanpamentoncentrations of
0 -G O i . | S. cyt}zed.by .the MPS but, |he

certain O TS R AL bR OHRR | E ot rbritorFiiden goiniane,

disopyraimide)eanticoiraulsane(eng abimaitpat)) Sinty2ebackihld\@NE Gifabutin),

" I sséﬁs;(gl uhle form In contrast, the pharmaceu |caf'

an meoé’gaﬁB % QUSUlan, dpeataxeb vincp allaleidsy antipsyehsitios (d.@ spitduvatde),

benzodlif-BH3E oAt Il n_anor phous st at e,

o g PRc2Dlcf, Bl el dlal IR 2ottt Shanne

blockers (el g s diblydegyyidines, tveenphfiS), kakooiateetinl init@ilicPagdns (e.g., cisapride),

HMGce)-(at-reﬁ,ﬁetl | ul .trri lieu. In further contrast, a .

St %S?ﬁlf’ﬁr’aw O AR asiaiing cerbyasiahin; lovamtating Fimvasgsatin),
immunbsipPressantsaRigd! e ksl SLEMINGR ! Lnal y
i Lo e L B URTLAR), el IOREE0 S otense
inhibitags (1ﬁmﬁv1f,ﬁgom, saquiRSinyevacetylmétheddl (levbmethady), dkatd alkaloids,

j.ht.e n, bet ween rmaceuti cal conponents nay be
halofan'(t:r%gt %lgﬁ%ltté%}gl, Bgﬁpﬁt@n@, %@F‘ﬂ@r o{pé]ﬁial&ldégonége, g@pqlwh%ppe,ptgmetrexate,
warfarigciloptgol, @dPNStifRe CTid G- TP NI6Hhtell Wiﬂhﬁisf(ﬂﬁégdﬁfg ifteraction

. m croenul si on may be adni nistered wth another
1ncludepq,pa(pr}gdgg@;trp@céqon§,@ﬁp@pﬁecmdwvaspmr ¢emts, pfoloraed haphdticlagd sedative

fect ' a i.cal conbi nation havin duced .
fets 44 0 bR RUSTIBERNL Al AORLATH R0 DR LEAUCEd
formulatibn 06 Sperksd:® itrayndye] il Mddi BTt th MidMatd8fue drug interaction
'ththega?)ar n?cegtl cal conponent in the formof a solution] In
wi §&¢-15%d d48Sni ze drug-drug interaction between the
[0011FPNPORRRAL @Méys' rmceutd cal
. _cgn'ponentsspl’?gw n ’d@n@d’“{‘ﬁ% g?oé%n%ﬂgr}rﬁﬁ@aoa% hl&e& Clo 5 qrpgdrug
Interactign pettesn Sperappp®iittanazole hiel éavhrofeie Soub-$isRAHrugs is reduced by
. Enul si of onpr,i s ropl.ets which are relatively |arge
USINg Varying W@é@@%ﬁrfgﬁ g?lb‘gﬁ% HERRnRZa1e nks. thisExemple; dzaconarole in the
form of BHinGASAERENSIA IS coMibmtakh [s[alnie s Yoxi Lans
. hust bgﬁélnr epared wth tfg{]éeanlﬁnput Q%%?gogﬁfmé%raﬁrat ir%c}’?ce drug-
drug intespctign | Qtherreoncom|tanted minigations asuwith itengenlz@noipéion and
;N9 _emul.sion droplets (ranging in size from

eac}lﬁ%%&%%ﬁ% Véand generating a new surface

[00118]her eifsrndtiVelys iOROnIRYe REhNBIAT 6f BnShdriQEOnhnddl:

. based on sur_fsgct ants, eolil anﬁm%t%?%olﬁﬁgwg%#@%gm’
emulsionse Fiesligs. and lipesarpesceple bavervatyiog ratencf ditselytioase neleasefwithin the
FegUA .and ot het cosol utes. l.tiple emul sions
RES or conbrjklcg?{]dgﬂr%livl\g con; o_tle bﬁﬁ%ﬂl?ﬁs%é?iﬁn tg/gformpof any one of an emulsion,
oil-in-water-in-oil may further be forned via a double
honogeni zati on process. 100 92 ] Due to the relatively
| arge size of the oil drop?gts, an oil-in-water type
emul sion has a relatively Targe hydrophobic volune in

conmparison to the oil-in-water surface area. This
relationship allows for |arge anounts of hydrophobic
active ingredients to be incorporated in oilin- water

r o o

a o o o o



system c circul ation. For exanple, enulsions typically

degrade within an hour after injection. Longer |ived
weruwbassns t hat can be phagocytized coul d be prepus®™d6/022715

however. Accordingly, this nodified fornmulation of

enmul sions is sequestered by fixed macrophages in the

RES or MPS vi a phagocytosis. Envel oped hi the fixed

macr ophages, enul sions di ssol ve therefrom enabling

m1crodni’lﬂ516ﬁ UBodT L e hE 1k ocdﬁb&ﬁﬁ%.tﬁl i iffstel Wjth the ahovedlisted drugs in

olysozones and then trace
order tp @)@814 fdmg 3ntv\myt101t fhc% oliggdn y—tmmrﬁnfiﬂﬂoﬂ,l eﬁﬁlﬂ‘slﬁﬁ I 1f¥dsome, or
i xe crophages causes emul sions to have a
]nuwuéﬁ?g%%Fﬁnw9Wﬁp Samhlch is different fromthe netabolic
timng of the pharmaceutical conponent in solution

formhi yet another enbodi nent, drug-drug interaction
may be reduced thr ouﬁl&&MﬂﬂE&li ng the pharmacoki netic

of i | r maceut c n b ncor oratin
oL TR CE e TR Sheicp i drieny e plrsiipe We%sgoranox@v
1tracona:ime andd p}hmwfﬁﬁchlh EorBpérieAtH IMediFee i d (lﬂﬁfvg ]?1%51]1 When

elr ally,. phar maceuti cal conmponent In erru
COHCOHHE@ ¥ aﬁ@%%tﬁreﬁam@ aggorging 4o thetinvantion, deitaint dlragREﬂSrsase PRSna

concenﬁﬁ‘@hs%f @@&Bﬁﬁéo‘féﬂ Tl? la ggt%g%? ‘%HEI nﬁ%l@%ﬁr&@é% {cg kﬁggglrgﬁfhromycin

faster rat

erythromycimyahd pmheafs@mimblﬁ)r@(iﬁ@ﬁﬁqﬁ riZ@AvRY, In%cMﬂ%antﬁ S teachings of
this dis oflthe %harnaceutlcal conmponent in th

@f}fr& apylgiion of these dengs dynadifiad ilb@rldﬁr tmedmﬂdrag{dxug
mteracﬁdiﬁwﬁl'ﬂﬁ &ﬁﬁ&&@h %%ﬁgt)%%ﬂ:ts %aﬁ&{@f e &k I eeltlfgﬁarr le is

contalns nol ecu are aggreg
altered py, usmg amyrr;g‘lmhszlﬁ fat delivaridg shectboaglisted dhlg%n Iﬂ@ﬁ‘ﬁctb@le drug-drug

~ [ ed before the nol ules exit to the
mteractg) %ogq,no%{?q iragpnagole an f:qlf@ro é}@ﬁﬂhogg;thsted drugs in a modified
deliverﬁﬁiﬂmrlgrpéa@uéd cal conponent in solution formis absorbed

and distributed systemcally. Accordingly, the rate of
[0012Q] sg OALnapgwsgmlqneqf@@Ehﬂomybhss mmonpiaagy admiitiberdtvich

d, ;in e i nteraction
SporandS et oAt ol Partlont oramtine e g 1 r%lﬁflﬂaﬁrmww when
comparadaw;th ohrithremyethiia hﬁ%nﬂlﬁ)dﬂﬁh'd\éﬁﬁéf’? 6. A%‘e"i‘ﬁﬁ% Vel Qnabove listed
dru ﬁﬁ utical conponent in the Tormof an enﬁf
gin 3016%0 eRtsions.apisalles onliposomheis Cphalrmmmlytadamhlstered with

S &ERAR icles to provide a
poranp har na%%%?lleggf)%ri lfeﬁ%a |ong{1&§\9ﬁ Bﬁ ¥880ced drug-drug

interaction. Alternatively, a pharmaceutical enulsion

ni stered wi.th another pharnmaceuti cal
[0012 f‘ﬁ rrpgﬁ/@ﬂ? [L?Pf’] IVRRqHhas bgen desstpast W?gh refengnes thegertain illustrative
t m«m1 n the conmponents
aspects, [Beé%d%g%g?ﬁér{%%fs 'a% iﬁg 3{51 EY%’SS%%W@m oA Sotiee %Fnse

Rather, Yﬁéms ahmgespamir madxﬁicammtsman pe afaidt e 1. YilatSe v emBbanicAfd
Mcelles are nodified

el |
inchuding Qe lF coSiRaony bEmert &ﬁ%FPFFéB@G@f eebouper o o e i
central chaapelistidddnd s&ﬁié%'f MR AR, Abng c . a@bgg%lo%tg ﬂgf’eatures that

Formation of mcelles is genera

are individpally lésclosed blectlamd Hekegn. h‘;?whthqmlnotu, it vigHl rHeSap@fecldﬂ@i that any such

cul 1
oo LS RV b 6L SRR P et e
or more ¢lamentoF tmrfsu@@mge,%mﬁ hatdgesi Beasl e, &cﬂfcléggftgi}éghﬁ fullest

surfactants, repul sive osnotic interactions
extent pemfedi Y51aWpol ar head groups such as ol i go chains, or

steric interactions between bul ky head groups. In

mai nt ai ni ng the bal ance between the opposing forces,

mcelle formation i s dependent on size of the

hydr ophobi ¢ noi ety, the nature of the polar head

group, the nature of the cgfnterion (charged

surfactants, salt concentration), pH tenperature, and

presence of cosolutes. For exanple, an increase in

si ze of the hydrophobi c domai n causes increased

hydrophoblc |nteract|on thereby cau3|ng

o r - I L

- . F A/~



exchange anong individual mcelles. Solubility of a
hydr ophobi ¢ drug i s dependent on the nunber and
waoweasgd: on of mcelles. Accordingly, |arger miTEF1086022715

are generally nore efficient solubilizers of

hydr ophobi ¢ drugs than smaller mcelles. Mcelles

conprising | ow nol ecul ar wei ght surfactants may

di sassociate rapidly after parenteral admnistration.
CLAIMB t he other hand, mcelles conprising high nol ecul ar

ht surfactants a hi gher concentration of

1 aweltical ndtﬁbﬁﬁtlb@ﬁ)rﬁlﬁﬁﬁiﬁgl {'g'i)h%ﬁ’é?%ki’ﬁ gﬁc{éuré %t@actlon

del di sassoci ation, permtting ti rre
Wlﬂnnt?e‘x?"‘@%'g RRfTRacquealicgmbination hempbsn@hagocyt i zed.

[DBR8 haﬂ?l'éée cﬁleédnﬂfbﬁx%agﬁl ol miJ p?L ﬁ.lilt@fgc grgﬁ?eofn the

readily soluble 1n
mamml@blané a foreign body requiring ellmnatlon from
steqi circul.ation. Accardingl mcelles are

SO a%%}‘flﬁ?lﬁalpﬁﬁ@ﬁé@ﬁag@gg far nare@temﬁsduﬁniwsiom gaid second
pharmeﬁﬁﬂﬁl@@ ¥oi8Bbient FEUE he(ﬂ[(;rﬁﬁlg?t%&osr}]kﬂ%h lkt)lf< ﬂbarnqa]ﬁ%) nages profile of said

m cel l es di ssol ve't en

second pharmarewtical commpenamp aneltdred Somi ignaikered FPﬁfnab&ﬁnetm profile, which
ular mlie

h
unalter?fb Bl?’%}ﬁé' &\%é%ﬁﬁ%w “ﬁ% e@yéaggé grafbéltﬂéﬁ?égmem Pmﬁ1¢ otthe finst

pharmaceutivd] c@REPHRALHE hak 8418 abol i
b i RAPARAA 06 $af S8 ARerl] PRAMRONiNINENR o Sﬁ“émar
p maﬁﬁ‘émﬁﬂmm dasanotprbplantaily affeeis‘(hle lpham{acf)l@h&lc prgﬁle of said first

harm rug-drug interaction nay be reduce
P oug%dﬁgé)%uflgtl ng the pharnacokinetic profile of

nlcelles by mani pul ating the structure of the
9 ceJlular structures. LIPOSOVES [0099] The
) D%P Gegtical C%@iﬁ@w& for mammwgngglmdmbdmd 1&: drug-dr#g interaction
ofclamp | ANRRER KA | so be provided in the
. %bﬁdgﬂ%ah& cfmé’rog P blevehl cles of

form of |iposone posS
del i vering pharnaceutlcal conponents conprising a

gﬁh@l omér n of .surfactant nol ecul es and soneti nes

3. 7 omlpaﬁlgn %nmmmmqkamc drug-drug interaction
of clainS, Fidfekdih B se@@ﬁd‘%{a:réﬁ?y ! oe{l|c§%1§rg%%) 1t aedngallsﬁz Wit a drug delivery

possess the capa
vehicle ipadificaien.ubl e and oi | - sol ubl e substances. [00100] Drug

rel ease in |iposones generally involves the
mani pul ating the perneability of the |ipid bilayers by
4. Tlﬂe)plﬁhhafeuﬂ@a.ltcbﬁlbﬁﬁfmﬂﬁﬁ@ﬁ d..bi.| ayers .
¢ altering pH (3) r ermvllngné;l)zglfglptaelgrrl Adg gjﬁﬁ%%gﬂ\gydem%ﬂﬁeracuon
of claim 4)"’}’?%@@ &@elwequhl@wmwlfmmmtecte&l@w ﬂﬂé%'r&ﬁﬁoonsmtmg
of 0 ad| absor bed and di stri buted
° namﬂ@ﬁ‘)&% et R R o tin sy e sl G elbibratian, miesllization,
ipid Ves&dienommteaparﬁtiomhé)q %m&@hﬁc@&ﬁﬁl o
are not readily sol %%I e in the > 3?’3451!}%&31]}%Qgéggrg&examn‘
recogni zed as being a foreign bOdIeS requiring
5. Tok bk LG C|rcula i on. lggco
N &wwﬁ%ﬁé@@é@é@‘% efrz% Wlf‘lin%@ ?f!fg‘ggg'l%ﬁlﬁ interaction
of claim REShereinBSsadoad phageeyitsi Sompon¥s i@ Bﬁéjgdc%ﬂea(?n E‘}&WS of the
macr ophages, |iposones dissolve therefro enabl i ng
t hephar maceuti cal conponent to mgrate out of the
phagol ysozonmes and then to the extracellular mlieu.
LOOlOZ] In this way, the phagocytosis and dissolution

6. ¢ phﬁrmaeetfucxle@mmmtmmfagmm]@mﬁ@
of claim m&g L which is differ ent from t hg‘n?rgeﬁﬁ%q?@racmn
%1 ) ﬁeﬁg (i; %%]@P?lﬁmp@@?méﬁ@dimmsmr@bwuh laomicelle drug

form Accordingly, drug-drug interaction nay be
reduced t hrough nodul ati ng the pharnmacokinetic profile
of |iposones by mani pul ati their conponent. [00103]
Cenerally, a pharmaceutic conponent in the form of

| i posonmes has a faster rate of dissolution within the
RES or MPS than a pharnaceutical conponent in
nanopartlcle forn1mh|ch S subject to phagocyt03|s

.

mammal

T
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di ssolution step in the MPS. In further contrast, a
phar maceuti cal conponent in solution form avoids
. . Wobagossedbpsi s and is distributed systenically.PCT/US2006/022715
Accordi ngl'y,” t'€ pharmacokinetic profile and, in
effect, the drug-drug interaction between
phar maceuti cal conponents may be controll ed using
varying the vehicles of delivery. For exanple, a

g LI R R T

compotiedit is dferell BaROABbdiAtEdewitiditeenioalid. vel y in the formof a
sized mcelle, or alternatively in the formof a

solution, in order to mnimze drug-drug interaction

7 BRPEREeRRa RRRGR e B b e Cenels kT e feraction

of claint Onwhereint the bevond ghatinidceutal comstinkheid admadste@l Wi &/microemulsion
eliehl cles may be used for achieving mnimzation of
drug defivery ¥ mididicaien. 5rdpriciperlsien poramsinemaneil waten patision
hereifGRGHbY J | ' Lvery. . .
wherei PR PEhrleok BB BREG b scBnd pRardnetbitbal SRl is atered by is
formuldtiones aghicorenhddive eithahepdilivater partitibnphar maceut i cal
conponents. In this case, a first pharnmaceuti cal
conponent is provided having a particul ar
8.  PhapRRaRkERRK ConliRbidnSToPA%RmhiiRs PRArinabYil i i
_del ?ver.y st at e. Folr e%aﬁp@e, tl}hlggp [ rsta %lﬁggft%aag{é%tgfugalflterawon
of claing bripeentthereacohé phietriaventiea domptonentfis rdmofistered with an emulsion drug
L e e e e
pharmaCMIRARGIIbRRY thedebHRT pHPmARHYATBhpbRert M MidrQ by 8 Mrmulation as
when the second pharnmaceuti cal conponent Is not” In
an emulsignyt i on form A second pharnmaceutical conponent is
further provided having another pharnmaceutical profile
based in part by its drug delivery state. The second
9. Phaphmeacdutical coatbingdarfor MBNmBbeneharnas@endid driiedfulifleraction
of nanoparticle, nangsuspensi on, m croenul sion,

of claimpin iR, e s K vers velipls gacsieatiph dusas samprises surface modifiers

| Li.vered in .

R i e L S e o R
associatiom with surfacs mhodifies. f orm The drug del i very vehicles

are selected such that the first and second

phar maceuti cal conmponents do not substantially affect
10. . 3 . g r. .

PP uiBll PnPhEASh b B AR AR . B fpperaction
of claimt% wherinlitfel dyug fleliveny u¢tiida nstdifiesionfs 4 haosusppasiensf @fstalline
nano aréhle conbination that is in the nodified delivery

PaE St e. [ 00105] For exanple, generally,
nanosuspensi ons, m croenul si ons, enul sions, mcelles,
and |i posones have varying rates of dissolution and

1. The nhaspageytied combinatiph Sy esininizhigphetreadkBetc diveSirug mteraction
. g RECI fi xanple, t .ate of dissolution of
of claimf SHIRASURRERY 1R B AIRIF popleelifn i ppoonpenston Sfanforphious
nanopartiéeleosuspensi ons, which provides a | onger rel ease tine
for the pharmaceutical conmponent in nanosuspensi on
form Therefore, a pharmaceutical conbination may be

[ ' [ . ope phar maceut j.cal . .
12, e KO afln k¥ R RO De BRER SR ORI frerdrye ipteraction
of claimd €y themimthd st@ind phaheicsmivakédebirentis dfradogadie.

concentration variation over tinme. A second

phar maceuti cal conponent fornulated in Iiposomal form

having a different nodul ated pharnacokinetic profile

of concentration variation over tinme may further be

provi ded. Wen adninisteri?ﬁ this pharnmaceutica

conbi nation to a mammal ei Ther at about the same tine

or at staggered tines or in the sane or separate

delivery conpositions, the rate of dissolution of

| i posonmes in the MPS/RES is faster than the rate of

nN
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[00106] Figure 3 illustrates a nodul at ed
phar macoki netic profile resulting in mnimzation of
waelewgAsi20g i nteraction with an itraconazole  PCT/US2006/022715

’ nanosuspen5|on This plots the rel ease of a

nanosuspensi on itraconazol e, designated at 10, as

conpared to liquid injectable itraconazol e, designated

at 12. The itraconazole fornulation illustrated in

Flgure 3 is the Sporanox(r) brand jntravenous
13. ,T,J;]je pimpasewisalieqrabinaiian for arinimigng ph Fapseldnetic drug-drug interaction
of i GBS B FLOAILR prbrfs oF 3SR od i pcenin

compohdntiard meagieed BpprsHp oommréuion variation bagalee; cadpien@blified
/L are adm ni stered quanltla| decline of

12, |
formul{t’fﬁf_éS%%gp%we?%alwomaﬁvawheha R{starpdiq the gragomal, has 2
phausk L EEA LSS AARBA sk AABh EORRR ol
pharmadaitiaetid pmﬁletdf&hqo&e@bnckphmmlatmtmai cobhpenstin an ubmatlified formulated
na osuspen3|on |tr con conp nent 10 is also

state ovRE Hhe GAPE IRRAEAC 1BFTP Ly it SHICECTH pIACH SoRtsHUAlien Pagiation minimizes
pharma@&@ﬁ&?d’drﬁ@d?u&)ﬁte&&%oﬁ%@tv%en MieStirst AR Lnd #%n%&huﬁt:al components
Figure 3 also is consistent wth observations t
when said diosusp eerond phammegedivak oireparents sneswrrehdy ireside within the mammal
sequestered and envel oped by the fixed macrophages of
the RES or MPS as depicted by a decrease of

14.  TAS PRAEREARICANCORNRATINfBF mPOmiARep lﬁﬁﬂﬁéélﬁﬁeﬂcﬂﬁﬁgﬂﬁfg #nferaction
nanosuspensi on concentration ther eaf ter sugport S

of claing bhcvhpsein the mtemﬁéemd@bmmﬁl@h compensohbasol peakrpé@ma

0 | i-0) [ t, of
concen AR § SR Bo L kiR AR 5t b b P el o bl e
comportbﬁtba:s(h ek pRismd @ehdcheration W%ﬂﬁff@ﬁn@ﬂﬁﬁt&ﬁet‘ tilel s@fhe period

i.s consistent with a gradual netabolism of the

of time dye, ixitspadidied formylaioal | | the data of Figure 3 supports
t he concl usi on that nanosuspension phagocytosi s takes
pl ace. See "Long-GCircul ati ng and Target-Specific
15. The phmniabelitlesl coﬁﬂmmtmntfor Jﬁtrm@ﬂzim@pharﬁacdidmﬂtm dvtvgrdiug interaction

al.. |caI evi ews, Vol No. 2 (2001)
of clain 3y Whigh E*t? Seg e p Ceétrqabeqrg}mneealaasaﬁe plasmia

concentf%ﬁﬁ)hn% thé\ﬁlttéfé@ saBhd ﬁam(as.@tﬁf Iﬁgﬁﬁ? pof ngt]@as a J’Q% QBkmihe

itraconazole in a na osuspens
concenteftfoeowhmleiS;lowaahesﬂlem:ealpplasmcmmeneaucm qfithé imhadtendd second
ga concentration variation over tinme to be
CYPEBHPar ed to Sporanox(r) itraconazol e. For
exanple, there is a decrease in peak plasm
concentration |evel (Qnax) for the nanosuspension

16.  The mﬁmﬁmﬁca@e@mpedonmm@whmnmkﬁmﬂmdnm—émg interaction

of claim h}e - gelfrtl H{e?ﬂ?ﬁ% c%\glggﬁ{: [ atflﬂé;1 ﬁ%&%‘é%ra&gp Vi at?ogfg\{egflﬁqe of said
second ﬁmbaﬁmﬂm@mpwbm is@R6dihtet alithythe pRoNBAs bf tHelt@cond
pl asma curve of the nanosuspensi on occurs not

Phalmaqeh%%hcafr@pyerﬁby apacrqijhages;ip theMPStafighedmipistgtipn gnuthg mammal.
i njectable fornms, but several hours later follow ng
t he phagocytosis and rel ease of the nanoparticles from
17. TltEphmnaccquhag &sTn(binatr:gﬁ f(REﬁinhmmﬁfpglahﬁébeﬁidetlg hﬁ[geilﬂmgenteraction
utj cal conbi nati on may be provided incl uding
of clainy ]tar? H@’G g] éJ” StphaEAReHE ﬁ%IFlB?PePBP%ﬁ an%lﬁ% cepegatratipnaat any given
t
Pt P i LR RSP TRE BN 1o o ower
i ncl ude anot her pharnmaceuti cal conponent in I|qU|d
injectable form In this way, the potential drug-drug
i nteraction between the itraconazole fornul ati on and
t he ot her pharmaceutical conponent is mnimzed by
provi ding the itraconazol e4lormul ation in
nanosuspensi on formthereby altering the rate of
di ssolution or release of this itraconazole
fornulatlon by the RES or NPS [00110] Equatlon 1

.

pharma
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met abol i smof the first drug. [00112] In Equation 1,
fu represents the fraction of inhibitor drug unbound
WO poopi13eom, wherein the unbound drug is free tBCT/US2006/022715
equi li brate out of the bl ood conpartnent across
menbranes into the tissues. K represents the
i nhibition constant of the inhibitor for the drug
whose concentration is being affected. C X 1 L
represents the |i Cmax_of t i.nhi bitor after
plasma SRR REPh bt woel khaveits ap gpmodtiey TEaRited B 69 o o reduce the
total con¥ehttdtRInof PllarkiREutRh] EdipdrRits ok bAH oivinRboff E@Eﬁ!@ erm ned
in a phariacokinetic study (Cnac,i,p), by the
l'iver/plasma concentration ratio, determined in a

| ssue distribution st .. [.00113]. An exanpl e, f or . .
18 LS B R o Pt e aE PO ES Rt dpug interaction
of claimIBOWRBRH the givieh FGANAAVFoARIRRBAN bh@faderfiRhddrfbnent exhibits a
) versus an itraconazol e nanosuspensi on fornul ati'on is
given avgeage plasepsonesiniigtion eeez olcartriageting of imerhenaidfrdnisteted at a selected
. 4] .. u t he Sporanox(r) itracqnazol e
dose, and SHG TR0 L el BT b S SR LB e B SRR Braee
plasma cbheeriiatien bidrasiohges paeed bf fidnk GhehatiindnistBtell at theIale selected dose.
Therefore, Cm XLL 13118ng/m . For a 200ng dose of
itraconazole, fu = 0.035. For m dazolam the K =
r. r i
9. QR A0Sl B e S AR o
agdmipistering-o firdt phamacostitapensparnt kavingd @particulef phdigacokinetic
fl.i%%aconaque conponent, the Cmax in the plasma curve
profile inythe pammak | medi ately after injection as it does with
Qidinb AReARFPRE R TBeal BohpSRNE't Sl in a gi
p?olll 0\% ng t hgﬂphagocy‘% oszlj%pan re %%se ??%ﬁ‘wslfe&tem agtven
formulatiradraypigeegeestioflart ffherthacpkinetia prafile tuths ethnimaldeherelin thietplarticular

regard ta Figure 3. cor di ngl the Cnl P=0.3 1| .
pharmachiEAREC prople afdh Soe0d eSS oRRSBETGR S i e Formulation
substantiall§ hEEES tHeHhafaboRMELE bFAROBPHE st RhARRENH®] thmponent when the

addition to the itraconazole. Wth'these values In
first and seagad PEptasAIBicet ompanssisraneirentizsesidpwikimdhCmammal; L

f ; [ he, nanosuspensi on for.nul ati on .
it T8 Eonpd PR AR oI5 AERRERG, SRRk B, wherein
the modifiadl @rnuddiidnohiede khd arti Ataphainglokinetib grdﬂlél gf fRtsakld C
inhibition factor for Sporanox(r). is ) =1 + 0.035

pharmacgufgabgongmopentinty apralteredephapnagokinegs reefistandt R for the

LOn- i i ]
AU RCS oA A BBl OR o s AR Syt Bqmpguent o the
mammal fpacemtdriliys whatdie thetaltesdd phapneskiictit pmfile SPibe aa@ndrcomponent has
i1 th t [ f md I b
a substan\él\‘g.ll@j ﬁé%(ﬂlﬁ%(g%?eeq,é:efer@%? %_8 %y)r e?gg?,zg% a?wnﬁ%%@q%gcegﬁcal component
iven forfRAt R, Bh thel phAFRADRIRAL PRAIOYE (RS BRMRRGHS 18
stven 0for mul at i or?ljc?)lf [ tracona?olle % 1. 114]5?% us, t1 e Smponent when
the first gonoasuticd! compofient andithenszohdpharmacadicalsuspensitoontorently
esid i5§¥ be incrfased to increase efficacy, w thout concern
reside wihip themammal o "dr ug- drug i nt eraction. EXAMPLE 2
[00116] This Exanple illustrates reduci ng drug-drug

interaction with itraconazole in a nodified drug
20.  THeniethodyfor winimizing drg-drre nteresitomintcamammnahoiélains { @rwdibrein the

.t h various ether, drugs, and not. accordi to.th
atered pilicdecici® pfle B tnel o H {liesih RS PGB entdaly ey e
pharmacslgnaRProfileioffife Mkt sihhacdutidfiugmponbigse drugs incl ude
antiarrhythmcs (e.g., digoxin, dofetilide, quinidine,
di sopyram de), anticonvul sants (e.g, carbamazepine),
anti mycobacterials (e.g., rifabutin), antineoplastics
(e.g., busul fan, docetaxel, vinca al kal oids),
anti psychotics (e.g., pinozjde), benzodi di azepi nes
(e.g., alprazol am diazepé@ m dazolam or triazolam,
cal ci um channel bl ockers (e.g., dihydropyridines,
verapam | ), gastrointestinal notility agents (e.g.,
ci sapride), HMG co-a-reductase inhibitors (e.g.,

g, .
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warfarin, cilostazol, and cletripan. The side-effects

associated with this drag-drug interaction include,
waewag3sadher reactions, serious cardi ovascul arPEWBSL086/022715
" prolonged hypnotic and sedative effects, and cerebra

i schem a. Therefore, in accordance with the teachings

of this invention, the fornulation of Sporanox(r)

itraconazole is nodified in order to m nimze

rug-drug.interaction wth the above-liste rygs. )
2L ?Ia@%a_ 03/&:@1@5@@% agipe 1FW@°&HB#%H&W&‘$8P%P&P% Paerein the
secondgjgﬁrmé&ufgé%l%%lpoﬁgh@ighﬁcgﬁgg.ug i nteracti on between

or anox aconazo and each of the above-listed
drugs is reduced by using varying nodified vehicles

22. Tﬁ{e&gfgthé% gqrr Iénnl-gﬁn' | iiz{.p%c nazol ein‘g'rz%&fqgléig B@EX aﬁgﬁ%l??f Iclsaim 20, wherein the
formul Z9AEThE aohY pRERARESAT &finYireht dingANfidl ViR a@ketdelivery vehicle
reduce drugdrgg I nteraction. O her concomtant

modifiegdivinni st rati ons are with itraconazol e nanosuspensi on
and each of the other drugs |isted above. [00118]
Al ternatively, itraconazole in the form of

23. BRABEhbd fr@SiniMiRRSeRan iffSactioNih § hdREnalBf eRih©2, wherein the
and | i posonmes_each have varying rates of dissolution,

drug deiverevehagle mgdifidagion nﬁesehEsdé%/o , STARR epnsistige ¢f nanoparticles, salt

formatf.oth,r it nc%?éres étgmgdé@-ﬂll\?’etn% ngiﬁigaﬁcl?l?mfic%'ll'ﬁaﬂf) ,algﬂd %lsefclg,foil-water
an° eml &1 on, M crgenul si on ?lposone, or M cel :
partitioR&c tipbdoamds| yickcsmilsishs leanhisdorishatdeonagiexstiohi st ed dr ags
in order to reduce drug-drug interaction (e.g.,
di goxi n + m croenul si on, emrulsion, |iposone, or
24. h%%%tgo%g%gigp%zl#gﬁ% o% gfe}a Pug-1 drug | n%lg)?glt]:at%%olg’ Wherein the
first phhahaweeticdbpomanmeot,rWhednt adatdnisezal to thevohamnphdrasapeticutzal
copponent jn a nodified drug delivery farpul atian.
pharmag RIS REQSHF ESERTeAdm HFCh o BEeR o YRR R fic; el the

second'cﬂﬁ‘éﬁﬂiéeﬁﬁ@al €6nbahdht S 8 nddiGEPREBURLISS When administered to the
oncentrations of itraconzaol e. These drugs incl ude

mammalip basd phemanekingtistpreSle(of agmeasyired by hlasmy cowrentration variation over

e BRSO GuTYr GE PR ERR et R P HBetd M3k s formutaion
over the st G8id Rriol Nhéreinthie¢ aiffepdht plasid@BReccitrdBon Vaiatd intihpelizes
in order to reduce drag-drug interaction with

pharmagplsingtie dueydrig infereptinrdbetweanpibe fispapd secoad pharmaggutical components
e AP D5 Pl LA S E Rt 1 0ROt marmal.

effect, the drag-drag interaction between Sporanox(r)
i traconazol e and each of the above-listed ﬁ;#gs

25, ridwitneteed temuipenigiogshvs-Aeglaetacign i pmpppal g1 claim 24 wherein the
i AABSUBRAOS O S O a8, ARCHIA P i o
second phbtrhacentiéad cofipomwent edthe encallifxgt fhrmglation baseclomenplasma concentration,

than it %ﬁ/ﬁﬁ@ﬁl&’%&ﬁ@%%{?&fég Wg{ fttéiilgn%{ ;‘s\r;lgfr y ’u% Ce:i tgta!l Qo&gntration of
pharm#ABRY &1 boBpSEnfly é%gaih%i\teﬁ%oﬁlﬁ:'im&fe. ermul sions, mcelles,

or |1 posohes I's concomtantly adm nistered with

Sporanox(r) itraconazole in order to reduce drag-drag

i-ateraction. [00121]. Wil e .this .invention ha ee .
26 JReTh el Rmih TR EPE e B BRERR 17 FioCE 48 P{pa 25, wherein the
given fBERAES of the Wedohd ?ﬁaxﬁ[ﬁ@_@&tﬁ!ap&ﬁnﬁél@ht :thitsitsAEE 6 BlekR plasma

shal |l not be construed in a limting sense. Rather, )
concentrafipwover @varigiopesind ofaefwheatadonrisiceed dbe selgeted dose; pred wherein the

illustrative enbodi ments, including various

conbi nations of specific aspects thereof, wthout

departing fromthe true spirit, centra

characteristics and scope oft3t he i nventi on, i ncl udi ng

t hose conbi nati ons of features that are individually

di scl osed or clainmed herein. Furthernore, it wll be

appreci ated that any such changes and nodifications

o o s - g,




1. A pharmaceutical conbination for mnim zing
phar macoki netic drug-drug interaction within a mammal,
W b@opsgnraceut i cal conbi nati on conpri sing: a PCT/ES2006/022715
phar maceuti cal component having a particul ar
phar macoki netic profile in the manmal ; and a second
phar maceuti cal conponent fornul ated for parenteral
adm ni stration, said second pharnmaceutical conponent

modifisQnly P AR el Polndlt tiiSh b RRE Rrerre Blped Gafcentiation over
a longdrperivd b$ titieahh&ay REhipRardPaakd Held Lldtdfddse, Wwhi ch

unaltered profile substantially affects said
parti cul ar pharmacoki netic profile of the first

' . copponent that said altered, . .
27 p ehs ?é]rgrﬁng% D g apue %{Eﬁrg&g’gég ﬁdnmﬁ%fg%%m ZPqWherein the
secondcghapnantica eempogént db et mniddliddfopthfigEbn hitea peak plasma

har mac %Anetic profile of said first pharnaceutical
conceng@}:}% fthe secong, shasmaeertical somenemenidnthevapiified formulation has a peak

Jor . . . acti of
plasme ol SOl oBUASH FRE! BB 1 R ot S b G B Shrpne
pharmacsuficad obmpbment &1 thEhenpldifiedefomuilag@l. conbi nati on for

m ni m zi ng phar macoki netic drug-drug interaction of

claim2, wherein the second pharnmaceutical conponent
28. IThe i 4 e ik i i

R S LA KBS i 5. wherin e
pharmagpkingiic predile bbeansenkativatviadatibnugyed ting dfishidrsacdridgshaghaceutical

L m,3, rei.n the. dr.ug deljver. ehjcle |
compofiyf g et SRS Lhwioat fepSaed Rithybe Blraobronisof s sspond
pharmAtBMARBE brafbrRst irS@BE nddfidBlohAMatisOby thatAphh&s iﬁgﬁtm’aﬁer
. .co-solvent/solubilization, mcellization, Tipi
adminigtgation|te thegppmppgier partiti oni ng, |i posones,
m croemul si ons, emnul sions, and conpl exation. 5. The
phar maceuti cal combination for mnimzing
29.  plaetinddl métintziog deeddrug interheddtihiadfafab bthphistng:
wherein the second pharmaceutical, conponent i’s
PrYiES eifrgphapmageatiggbsomponess harngra partisular pharmacokinetic profile
in the nR}@fg@ceut i cal conbination for mnim zing
phar macoki netic drug-drug interaction of claiml,
pheiiding atsheond ghanmacehticaiecmpbncng | the ssepad esthpdrfent in a given
dm.ni stered.wi.th_ a m e d delivery vehicle

[ |
formulHor b izt R ABPRAOKPof BFIE BPR 1l Bhptetn e particular
pharmatHlE8n&RGABH TR IBELEHA Rﬁﬁha@&ﬂﬂ%f&ﬁpohélﬁ@ubﬁﬁﬁ%lgyaf{ekﬁ the
h elle. 7. e rca

association with the mc pharnaceu

pharmagalititivaprofite dfdhe fiish pharpianentishlavomgmokitriehdncthel fivg add sgond
interaction of claiml, wherein .the secon

pharmaf BRIt STt s Sl e REr g i ¢ h &
foreiulemg|thd Rofd PRarBRLEMRAYCONINNEASNITRANbAFRY FQhuldfind wherein
m_croemul si on conprising an oi'l /water partition

the modjfied Brrutation shangea dskpaneculy pheohacokinefic profils efthadecond

ical. is al d by..its f | at |
pharmaltRE MY E i PR e ok IGEE aitar £ ¢ on 5.
ddmsinphainpaihe todefdd seositd flakhaseulief] cBinpbfér ké'the mammal

pua_r macoki netic drug-drug interaction of claiml
parente in the second pharmaceutical conponent is

1.N | Lon dru livery.vehic.

Ao T B0 Y P oL o ol b Fharine
pharmagriitteiticipoofileo tied moditied phatulmibalkof e decoml farmacditicilt®mponent

second .pharmaceyti cal conponent is altered by its
SUbStamr‘angrm} 1559 t gutheqiharmacokinetiepyodide pltbe first hprmaceutical

conmbi nation for mnimzing pharnmacokinetic drug-drug

interaction of claim3, wherein the drug delivery

vehi cl e nodification further conprises surface

nodi fi ers and the pharnmaco “heti ¢ profile of the

second pharmaceutical conponent is altered by its

association with surface nodifiers. 10. The

phar maceuti cal conbination for mnim zing

.y .




of claim3, wherein the drug delivery vehicle

nodi fication is a nanosuspensi on of crystalline
wmawepss2ol cl es. 11. The pharnaceutical conbi nap@DOS1006/022715

m ni m zi ng pharmacoki neti c drug-drug interaction of

claim 3, wherein the drug delivery vehicle

nodi fication is a nanosuspensi on of anorphous

nanoparticles. 12. The pharnmaceutical conbination for

c dHeftt Whd I i.petic drug-dr i nteraction of
P ai m 10@\%‘12%@?% u%clégu%%aggrgfap%rfé? ﬁ%‘gglﬁtsfs?%‘ld PharpRseutieal component
concufrent]st nesidowathil the makBmallhe phar maceuti cal conbi nati on

for m nimzing pharnacokinetic drug-drug interaction
of claiml 5wherein the pharmacoki netic profiles of

R s S I

measured by p
alteredgharmanskinetic prodile bbthmsbadmactosgoans dé@@ﬁ&‘%lﬁﬁé’c%ﬂtféﬂg affect the
as

ent .~ Wwh mnistered to the mamal ,
P hm%ﬁ%g]r}%g% B’H‘ﬁrlﬁa?f tge #%ﬂr}?a@n%ﬁeumaé%mp@mli@e ntration
variation over tinme different fromthe pharmacokinetic
profile of the second pharnaceutical conponent in an
31 drheoesthedier monimizingatug-tlatgeintevastion hiea SemBndli FRIRRI00herein the

[ different. pl ma concentration variation
second Qﬁﬁa“?‘é@gﬁ%me&%%ﬁq@ar ug-drug interaction

ni'm
between the first and second pharnaceuti cal conponents

35 ﬁ[g‘gn said first and second pharnaceutical conponents
' fbﬁ&ﬁﬂ}@ﬁ? nggmgg-mg{m 11flﬂGEiCﬁ'91ﬂT_h’Ba_\ maiidnal BR€laim 31, wherein the
formul A, ination for mni ing ) .
__pharmaco EI é}ﬂéa?]%hca%gl PGP MROPERtAS mogqﬁfeéfww drug dedivery vehicle
modificatien.ei n t he unal tered second pharmaceuti cal conponent
has a peak plasma concentration at a certain point
over a period of tine and the altered second

33.  DPhenBea Y Iﬁﬁﬁrggiéﬁg ?ﬁ%&r&? & ergftﬁ)csnglkrneagrlpg%g}aahf)f Jaisp 33.ryeherein the

concentratio
drug deliygrg vplicieaub dificatiomsis Selected frbfnsthBelivbi @ik ' }9491
fonnatigrg'sol?h;geagﬁhar maceut i ca&l conbi nation Ip_or ?%1 nigtr]%f{zl?%b icles, salt

phaT NREBR Tt PRSyFargedsrigolubtlizetion. inpineldifatinnalipidb@sicle, oil-water
partitiondig NpoSorbAE MRS, BTG s S ceutical conponent

has % peak plasma goné’eﬁ@%??%%&gﬁlgp K& ¢ er ed

second pharnaceuti cal conponent has a peak pl asna
| ower than the peak plasna

BRNG tion. which is
B cgtﬁ{)(? go[r ORI EE drug iy wherrtion dp Aaasemplnt céaiti Watherein the
second pharmanetidal cdfpoddif iPPRIBRAH %Jan | nation far
ag'}lni ni zi,nagicphg? rmcélg?%gt i c%%jﬁréﬁlg- r%@%&%@?%ﬂ“@fw to the
mammay Aa§ gpargeu mﬁ?qlﬂf@etwm@ﬁﬂa% !melaalr?d: bmﬂgﬁfﬂﬂ @oﬂégntration variation
- riation over time of sajd secon
" “ﬁé;%‘?%ﬁ%ﬁ”?@@r*@gﬁp‘%ﬁsﬂwwnsg@s@%meelfmfmui@ﬁon, when
administpied go thetromnmalphat hehsacesidnd ' nt.o :
variatioTBC! oglh% s in ?hePI\/PS atter hﬁ%ﬁﬁﬁ%ﬁgﬁ#g‘é%ﬁ?{kﬁgcm&n&mmn
arlation fyehHne diizerentieorp by seqerdiphacmpcatiotli cvatfonentfin the unmodified
formulati®nltvel i i I.C dryge.dr i nteraction of
ormulet{PulGh i R P USRS PRe B it B onecowpEpereration

minimizesphaemasokinetc duigedni figti0formbetiBdh Sic VR aaeis%oﬂdfbhsﬁﬂ%euﬁcal
Componeﬁ%d t tlwle %%%ond phaéqr:aaceut i cal conponent in the *
dVHPa G rARdaer e Phasmacqugerloogonents uantnit feside within

the maminBn it woul d have in an unnodified fornul ated state,
so as to reduce the total concentration of
phar maceuti cal components at said given point in tine.
18. The pharmaceutical conbination for mnim zing
phar macoki netic drug-drug interaction of claim 13,
wherein the given formul ati on of the second
phar maceuti cal conmponent exhibits a given average
pl asma concentration over certain period of tine
when adm nistered at a sel®ected dose, and wherein the
nodi fi ed second pharnaceutical conponent exhibits a
| oner average plasnma concentration over a | onger
period of time when adm ni stered at the sane sel ected
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provi ding a second pharmaceutical conponent, the

second conponent in a given formulation having a
_Woamsiisszbar  phar macoki netic profile in the manPel/ps2006/022715

‘wherein the particul ar phar macoki netic profile of the

second pharmaceuti cal conponent in the given

formul ati on substantially affects the pharnacokinetic

profile of the first pharnaceutical conmponent when the

35, s RUbor JinGUrg SR TR R RCHER LY MARRLSE Seith g4, Wherein the
second PRGMERNAL E‘&&E&ﬂeh??ﬁl thé ﬁﬁ’ﬁ@d’iﬁ@& fd)ﬂﬁ&lﬂatﬁ)n%g lafegl Rlasma

ormul ati on erein the nodified formul ati on changes
concentrh’@orp@trat qedainarommmpcrmmmme mdthielsecopf] phmnaseuticall component

in the rg?]cgfi?ig 5 Ut iop éqa?)% e;gasnbann%?%g%ﬂfaﬁjotgt%gwrﬁlag Aha different point over

the sanf¥séribi @€ tifer mul ation of the second pharnaceuti cal
conponent to the mammal parenterally, wherein the

altered phar macoki netic profile of the second

6. STBRHRAL DBty ARG L LR bR i e

second@hmmc%mwwb@hpmm @rthé tiempdifiedBsakil4itin los prpefk bRs@h
the first pharnmaceutical conmponent when the first
concenBatE ARG thei seeandahappirentical gemperens i s anqsiligddosmylatien has a peak
r
plasmaRTRARGHn CRNSHL LA Mo £ DT L ol D TRITHR Wi £ond
pharmaceutival cafiponieat imthdunmbdified forinéatimint er ed
phar macoki netic profile of the second conponent does
not substantially affect the pharnacokinetic profile
37. %e hienhdd o8 h‘ul’ﬁﬂﬁitﬂg QRIL AR intGAPRAPENY mithmal BE cl@.ﬁﬁ B@ Ayherein the
for mnimzing drag-drug |nteract|on In a manmal
phannacb]anntlcllgoﬁwm“rcenmmmeos erotidn piver time efisdid a¢cood rpp@mmeuucal

compohdht i SR rHbsc PR dsesnie TAB G Mo Sitads e bnd

pharmak@tiBd] ednhmerf intthemdaiEen %rﬁhﬁétf@ﬁ@k&h&@bh SROMEMPS Sfter

nodi fied via a drug delivery vehicle nodification. 23.
administrpsionde thedndmemaki ni mi zi ng drag-drug inter actl onin a

mammal of claim 22, wherein the drug delivery vehicle

modi fication is selected fromthe group consisting of
38.  paplepantduttdsombiatioh GrBinimizings Ilﬂ{ahﬁa@cﬂcﬁﬂduerdr@gaﬁgnﬁteracﬁon

co-sol vent/solubiljzation, mcellization, lipid
- within g gamanal, @phalwwlcala@mhm%wm@mmswsones

T

%eﬁ?{]tg)g\ Oa?c&m‘ri’ntﬁ‘c;ali %&H}J&rﬁhg@%t is gﬁ&%&?ﬁ?&e rﬁggﬁulhlgf%ula? Arug'BEtabolizing

mechanianeedordihg ¢d aspncﬂtﬁ:,mﬂhbmlm trmingeaﬁd rst pharnmaceuti cal

B oPd A AAEORS] B Shrs Sy ieasMER, 5d second
phmaﬁélﬁﬁgpcdh&fbﬁgﬁﬁﬁeﬂ{g ﬁ@taﬁ((ﬁfie@%x AU & drh% 'ﬁr?%%}??‘ilggg}ﬁechamsm as the

second rmaceuti cal compohent in th
first phmmawdltwal @PORGBy mdmmphagecsédsm of ﬂhesemmhrmmmi@l component

results g TREREY it D AP LI i BULF o R PP s Lo PRt Fd

pharma@éutfcﬁfco‘ﬁ%ﬁ@ﬂ E’iﬂ@ﬂifﬂ:?&lﬁﬂe@éﬂohs @Mﬁﬁgsemmm&lﬁglﬁhmacomem drug-
unnodi fi ed formul ati on over the sane tine period

drug intgrestien hetmisen giid fisstand sqsoad pharoweewival eatpmmentsrvlzmi seid first and
har nacoki neti ¢c drag-drug .i nteracti on
second [ fHed TR PO RE A cAib e aft ARG B M RARADT ot s

when said first and second pharmaceuti cal conponents
concurrently reside within the manmal . 25. The net hod
for mnimzing drug-drag interaction in a mamal of
claim 24, wherein the first pharmaceutical conponent
has a plasma concentration at any given point in tine
and the second pharnmaceutical conponent in the

nodi fied fornmul ati on has a wer plasma concentration,
than it would have in an unnodified formul ated state,
so as to reduce the total concentration of
pharnaceutlcal conponents at sald glven p0|nt in tlne.
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concentration over a certain period of tinme when
adm ni stered at a sel ected dose, and wherein
W(bimmnmzfn ed second phar maceuti cal conmponent eR¢ii/b51086/622715

"I"over” ‘averagepf asma concentration over a | onger

period of time when adm ni stered at the sane sel ected
dose. 27. The nethod for mnimzing drug-drug

interaction in a manmal of claim 25, wherein the

d pharnaceut cal, onent, in the unnmodifie

co
3. e ﬁﬂchewlqabgora %r PiEBE BbiETRsRBRC dte- dtrﬂ%mteracuon
t o i ed
o el 5??2%%?**%%%&9%‘%%% Sy PRl i ch i s
Iomer than the peak plasnma concentration of t he second
onent in.the unpodifie

- R iR b RRe R B rE B P RS RGeti drpediruginteraction

of clainh 99 &hRGtindRe sddofd ﬁﬁdﬂfﬁl:et@ifcalcdoﬁiﬂéhgé is WMBMRk&el REth a drug delivery
phar macoki netic profile of concentration variation

vehiclegnaslifieation. of sai d second pharmaceutical conponent in
the nodified fornmulation is associated with the
phagocytosi s of the second pharnaceutical conponent in

41.  trhe pARdiacb@itafl edmbihatdrofr MinifRLhe Pﬁﬁfﬁﬁﬁoﬂiﬂeﬂd"&'u g interaction
after admnistration to the mamma 29. A nethod for

of claimpihyi whezpindheidug-deliveyy ivakicleanediBeation iassiegierbitom the group consisting
. s r . ] L.
of nanoﬁ%@i?f éaﬂqbnﬁitf) \ﬁr le ag"%e%ggsstémgg:t%l gcg%p ?g%dl\?@hiz%%{r‘qﬁgﬂggfﬁzatlon,
lipid veﬁﬁl'ﬂ;failwwdtélqaah‘m&@n@ 1@@%, mieodrdisiohs, @alulens) andedmplexation.
t he second conponent in a given fornulation having a
part i cul ar pharnacokinetic profile in the mammal,
: . netic ;
0. MERERLIRAPCHAILR PRATREAN, LB IR rflrt i
of claint B&, Wiimemah@&ﬁugahétabcﬂmfg thechahistohie af intetaction w1th a partlcular species
phar@tceut i cal conponent when the first and second
of druggpeipbRltig /¥t onponent s concurrently resi de within
the manmal ; fornul ating the second pharnaceutica
conponent into a nodified fornulation, wherein the )
43.  ibelpharadcéwicaltanbivaticoangeymiting pmriaga)lhmtlc drug-drug interaction
COkI etic profile of the sec har nac ut ca
of clainf 3 STRGHD FertesontPiraralioph AP e e P ey
microeB&RIoA! &ﬁ? Hélik&r}‘ Héhi 18 G Jdi Bchtio £ GoeiR Higd ﬁ!ﬁ&ﬁﬂédlﬁﬁém profile of the
conmponent to the mammal par enteral | y; and

second pharmaceitisa] ergnparentis pliered ha iirassoialipa Wilbdhpoiraemulsion.

the mammal , wherein the pharmacokinetic profile of the

nodi fi ed for mul ati on of the second pharnaceuti cal
44.  ThephasiategithbécnibihaldnyfofiniiimiAeg phdimacdifiggic draogidhgs interaction

phar macoki netic profile of the first . . .

of Clalﬂp%%r%lﬁé@atﬁlec%celéfgﬁléﬂﬁ@ﬁ?e%@r?oﬂﬁ’énﬂtrlss@d%lﬁﬁieﬁﬁ‘é wiih; aggmulsion
drug dof O VR Eitle RS SR, BRTRERRELER! o ApRR veoong
pharmatattical daimpozlemtgs ditergd dy ity agsotiatiac tviththe emulsioammal  of

claim 29, wherein the altered pharmacokinetic profile

of the second conponent does not substantially affect
45, tl"ﬁéepl?eﬁﬁfaeaﬁféﬂ QRiBiRatRnGb fnﬁu&ﬁzﬁé‘ﬁhefrhféé&kmetlc drug-drug interaction

maceut | cal conponent. 31. The nethod f
of clainmdtGyiwhez¢in ghaddrug deliveyy ivelieleanddiBeation fafdm rcmmlprlsés wkfabermodifiers

3 inth nd ph ceutic onen
and the Batogi Beo o Tie o e byBac PRR TP SR P ge dleigd by it
assomaﬁdﬁ@*[tﬁ%ﬁﬂf&!% thédifierdBMal  of C| ai m 31, Wher ein the
formul ati on of the second pharnmaceutical conponent is
nodi fied via a drug delivery vehicle nodification. 33.
The nmethod for mnimzing drug-drug interaction in a
mammal of claim 32, wherein the drug delivery vehicle
nodi fication is selected fromthe group consisting of
nanoparticles, salt formatidh, solid carrier syst ens,
co-sol vent/sol ubilization, mcellization, lipid
vesicle, oil-water partitioning, |iposones,
m cr oenul si ons, emnul sions, and conpl exati on.




34. The nmethod for mnimzing drug-drug interaction in
a mammal of claim 30, wherein the second
webaesisszeut i cal conponent in the unnodified  PCT/US2006/022715
formul ati on, when adninistered to the manmmal, has a
particul ar pharmacoki netic profile as neasured
bypl asma concentration variation over tine; and the
second pharmaceuti cal conponent in the nodified
formul ation,. en. admi ni.stered.to the ma l.,, has. a
46 P TheRbk et GoR BB oo hEH A Rhay ORarSH drug drig inferaction
of claifiB%; hefe iR ArYPAd1AePVehRIS moldifEatieh fsf L5808t F%ﬁém ! d¥hanoparticles.
second pharmaceutical” conmponent in the unn05 |e§
fornul ati on over the sane tinme period, wherein the

47, e N BT h BB B fakiastn afide interaction
of claifi 375 tvhareéh the sedvad PharmiEmeetidal 6ahpSRAPRIMBaMIEN Sai d

first and second pharnaceuti cal conponents
concurrently reside within the mammal . 35. The net hod

f I i 41 70 g - P r [ in a .manmmal_ of
b B T
comprisingt he unnodi fi ed fornul ati on has a peak pl asna
congcentration at a certain point over a period of tine
AHlinieriag logi ARt PhaRRERaHER) FmPOReRL e is metabolized by a

: faf e J ' : t ion
partioulI Shid- A bR B i IR feritg Py AR ORI AAE" o
tprensding@.sedind phetrthangufical compomdnz,ithgsedondesthpighent in a given

o e T e LT e i
mecharfiSh Bl atdRdinh 85a SinRR nRIRETBRERAL %seﬂtﬂﬁ g@&n{gg%??ag%ﬂlctah Eomponent;

second phar nmaceutical conponent
epditying the forhadationmd dbe ssceshphacmacatitalapinponatt) wherbis the

. n t.he peak plas concentration of the second .
o LR 5 B R R PSS e o852 o
comporieit fbephiagbeytizéd infthe MBS;hed for m nim zing drug-drug

interaction in a mamual of claim34, wherein the

piaHsiedng the madifiedformulatipn ebihe speandphemagavtical t@mponent to the

' i rmaceut | cal opent in
mammBFerd b Siperh BrAEERRs BE A TRARHL) Byl ER B sottha
pharmaphiigabyingrinsntatsilisen 2 eeeatdlip hiating 6akth i6 alffeTBRREMNe rhétabolic
..t nmodi fi ed fornul ati on by macrophages in the MPS
tning Qi o CRR PR cBCaraPaERbt oG Bed fommulated State, said
dif - . . . 13 i 7] .

e RARAATRE 5 DAREA Bel ip 8 Mo e i

pharmatévsicpheommmoenttand dhe soomd platrmaceutioatpohgongit whehithstirst
i s nmetabolized by a

har naceut i cal onenf that
PharmaE%ﬁc?ﬁwn %@3%@%@? phagarRERR FORPORES FRACHE Rty tpside
within 8P efanithgl, metabolic timng, and a second pharnmaceuti cal
conmponent that is phagocytized in the MPS, said second
phar maceuti cal conponent being netabolized by a
i m | ar .drug: net abol i zi chanism as the fjrst )
9. TheBod tbHaEARD e RGP En el A48, piperein the
second pleemaceutibal JsRpRHEAGAIns6RBRONENt results in a nmetabolic
timng which is different fromthe netabolic timng of
the first pharmaceutical conponent, said different
! |40 y N M zin ar macoki net.i r.ugdr u .
0. T ARl o R ol B PRBOA AP & bt of ofita ! Wherein the
formulatibaofrieseddnd phatearpefie temphent Bahehifitd $ih adhEs 886RAFvehicle
.. pharmaceutical conponents concurrently reside withi'n
modificgfn. npnmal . 39. The phar maceuti cal conbi nation for
m ni m zi ng pharnmacoki netic drug-drug interaction of
cl ai m 38, wherein the second pharmaceutical conponent
i s insoluble. 40. The pharmnaceutical conbination for
m nim zing pharnacokinetic‘@rug-drug i nteraction of
claim 39, wherein the second pharmaceutical conponent
is admnistered with a drug delivery vehicle
nodi fication. 41. The pharmaceutical conbination for

.y . Y




of nanoparticles, salt formation, solid carrier
systens, co-solvent/solubilization, mcellization,
wo pqod3seesi cl e, oil-water partitioning, |iposor@&BUS2006/022715
m cr oenul si ons, enul sions, and conpl exation. 42. The
phar maceuti cal conbination for mnim zing
phar macoki netic drug-drug interaction of claim 38,
wherei n the drug-netabolizing nechanismis an
interaction with a particul ar species of
drug- net abol i zi ng enzynmes. 43. The pharmaceuti cal
SL. - cBbinatiod dor himimiving drugidhg PRRETREAK 'aqﬁérhlﬁa%f@a'i&r 48 wherein the

drugdi ]E‘tleera t.ion of .claim 38, erein the secon

5 Ve lgmﬁgﬁmcwdsﬂ%h@mig@upICeldelsﬂngfmfaanoparticles, salt
formatfBr EQIRTRHSé dehd icle nodi.ficatjan, . .

..Wherein t he&gﬁ a{nﬁgccoo |Hr,16\ét?/|g%lu%l;ﬁg?‘tﬁ% HB?eqjt‘:f?QogelHBH gesicle, oil-water

partitiqyieg, kipesamdscmicreanysioas) teriudsicns] efieebYekdtionassoci ati on

with the mcroenul sion. 44. The pharnaceuti cal

conbi nation for mnimzing pharnmacoki netic drug-drug
52.  iAhRRdt foPmithifh@pMma ello % speond

phar maceut i cal co%gonentco%&gccﬁr%ﬁ%idg'fgelpgeéa%ﬁoflﬁn gfpammal,
COmMPHgRG] si on drug delivery vehicle nodification, wherein

: I okinetic.profile of the second
%Ef#ﬁia@ 3@?@2?“%%%%& fitmpanegt that isqmefpbalized by s peitiniaynirug-
metabolizing rhdvhasisil 8t@8ing48 a s@lﬁﬁ@ﬂ@faﬁ@ﬁ@ gal conbination
for .minimzing pharmacokinetic drug-dr i nteraction
B’FO‘;& 88 ﬁqsmndméﬁfmcmﬂdabcmmede rthe?/mgrnd/aigm%fdn%nt ina gdiven
f 1dHRgl : conprises surface nodjfiers an o
ormuldHR8 WhePhdrisiattd e RS i diiioSed g similar drugometabolizing

mechanjsivaamba@otdicgto comperetbbic G ; A4OYroh biardtB3AGI A {¥fiponent;

Wi h@tysurtﬁ%%e nﬁd_i fiers.46. The !

TSRy Ratotrrglatian af the seonpdpharmarcotical ebipomkmtgrishieie the
modifiet T6: @844 dr2 j: erein the dr del i very )

vehicle nﬁgﬁh? 1|f1 gg‘%llﬁ%%éﬂg@ toa%%élﬁaé%tﬁ 1:38%%#%6?0“‘1 phafmaceutical
componggirfoharhhgdaytizediin. thaMPSphar maceut i cal  conbi nation for

Lmzin har. ki netic drug-drug interaction of
el g mpdiied doelationnal tvenchad pharimoaturicohgrangnient to the
mammalparbﬁtemzp@{cpl e. 48. A nmethod for mnimzing
phar macoki netic drug-drug interaction in a mamal,
as‘ggfa&ﬂe@mggg ﬂ?aldmmmak the ﬁ:@ tpﬁar;ﬁd_@&aﬁﬁ&?ﬁ!gh c?hehia Wferein phagocytosis
£ th a one at is nmetabolized by a
° emgar tegg(gi ar[‘Jﬂtg0 uoﬁﬁ%n%ﬁﬁﬁPmﬁcmﬂﬁW%GMm@am@boﬁc
timing vehpetcis fdi fberomtt fBdye kietm th BA R mie Rkl oeo0d. :
h gcrségaceut i_.cal component, th gg%o%go@o??ggrﬁ%ﬁmfﬂ CQmponent in
© unmeg ép;fﬁr #rid diffesmmt ;rwrﬁléqqllaginﬁngssmﬁm&lmg)pnamamﬁﬁ@c,drﬁgdmg
interactid¥Eh lmJla rug-neta I ZI ng mechani sm
T and ac c%‘fzﬂ ?ir{g%th %@acse}ltrlﬁaﬁ SRR bt fg‘ets?‘iﬁn @hamnachatical
componefits wherptha firsaad the@borROS AR cATRH Y] de with
the m formul ati on of the second phar &gceu%n%gflﬂ%%%gﬁg%t%xr651deW1thm
am{mierei n the nodified fornulati on, when admi nistered to
the manmal , causes the second pharnmaceutical conponent
53 to be phagocyt i_;epl in the MPS; and administering the
- Thewiethoddof mimmizitg drugafrug htera Qe RAALTBESHILSRS?, wherein the

opponent. to the mammal _parenterally, wherein
Sec"“dP‘%%S%@‘F%‘s@@we%tﬁéuﬁel@b% ed formul ation of the second

(e
phar maceuti cal conponent results in a nmetabolic timng
which is different fromthe netabolic timng of the
second pharmaceutical conponent in the unnodified
fornul ated state, said different netabolic tim ngs

m ni m zi ng pharnmacoki netic drug-drug interaction
between the first pharnaceutical conponent and the
second pharmaceuti cal conponent when the first

phar maceuti cal conponent ggd t he second pharnaceutica
conponents concurrently réeside within the mammal . 49.
The nmethod for mnimzing drug-drug interaction in a
manmmal of claim 48, wherein the second pharnmaceutica
conponent is insoluble. 50. The nethod for m nim zing
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formul ati on of the second pharnmaceutical conponent is
nodi fied via a drug delivery vehicle nodification.51.
wab@etrs2bmod for mnim zing drag-drag interactiPCI/U82086/022715
mamrmal of claim50, wherein the drug delivery vehicle
nodi fication is selected fromthe group consisting of
nanoparticles, salt formation, solid carrier systens,
co-sol vent/sol ubilization, mcellization, lipid
54. VHS BbBod ¥rlm i ot L S . )
m_cr oenul gls rﬁ@hgh SI %%dgqg{rleg&élg Lﬁﬁﬁquﬁgﬁf}ﬂ ofglaim 33, wherein the
formulgigamolthe secon pharnmicmgichenmmel isenddifielt vigadiragdelivery vehicle
modiﬁbé%fo‘ﬁr action in a manmal, conprising: providing a first
pharimaceuti cal conmponent that is netabolized by a
particul ar drugnetabolizing nmechani sm according to a

speci fic netabolic timng; providing a second
35. ﬂﬁ’ﬁl’nﬂﬁb@bfqr ?Hmmzmmdm%dmgtlmye&ﬁom lilga mﬁpﬁmh @fitlaim |5a, wherein the
Q e nigtered to the mamal , is
drug BRI THOBiA Ghon 1 EeRG ot Heceatin s<prgnaemmppartcies, sal
formatiangsotid@atritr Bgstérs, o SbNeh@doliBL AR £idelity id D&icle. oil-
.. fir if.‘ﬂ? phar maceuti cal corrpc?nentl; mﬂ#‘%{?y%ﬁfgﬁgﬁn& t’]&lcle, oil-water
partitiopigig njipesomss, raicraeRulserso i ulstras randaoniptedationnponent
wherein the nodified fornulati on, when adm nistered to
t he rmrmal., causes the second pharmaceutical conponent
56.  toplvempéeatioal pbinbithtion frtiRinkBinAshERhEIP AUt 18rug interaction
within modi fied formul ati on of the second pharmaceutica
& ep eicAhrombinationtcomprisyng: and
gt Skt ARSLR ke 4t first pharnmaceptical .
_ corrp%ﬁent. N V\,h(gjr g?rh&gﬁagocy%egsflﬂgmgfgr ?Weg%ﬁggg8 antiarthythmics,
antlconwdgqnlm, anf!lmmcqmcmﬁdSf@ﬁﬂwliﬁﬁa&mﬁpﬁfch@@%@ ??%%%%pines, calcium
I ts in a netapbolic timn ich is different from
channel{H&hele ehioftueRTinat Ryt eriSdBbibhep Asavatesecnkibgors
immundseppesants, dral i s f i Ah®itosM . 8idif ernent
, nejtaiggol icti mﬂr?g?*% ni niﬂzrlsﬁagp ar n%)gsgLegfﬁ‘gétt{dgleg}agﬁl-’ 61894
alkaloids halofautringifsetend dmspinendt imetitylprhdniselons) budesoniie | @aARRthsone,

. i wh h
trlmetreg'iﬂ?,sxivg}gaﬁ ??hgs %%@%ﬁg% L cg} aq%;)rt O‘P gg&gm%ggiﬁcgl component has

a particulangharmastkinetic psdfile iniht Mdnhe .i@mmal . 53. The met hod
drag-drag interaction in a manmal of

for mnimzin
5P m@g@ﬂwmnw@é ifehcpheaotefoemulateal foe parpaeeit
i T od for, mi.nim zi dr ag- dr ug
odmiis 4 38R RSB O P BB ot i s
that the plormatatinaic pobfilelof s5id eesvad PhamPReEl 6@5p&%99ﬁ%@&orisagole is
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