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drug in the biological sanple is lower in the presence of the test conpound.
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as mce Ofyd Rbfesse & Primate, horse, dog, sheep, goatp chi cken.
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FIG.5isa graph that depicts an improvement in sleep in the patients.

30 FIG. 6 is a graph that depicts an improvement in concentration in the patients.
FIG. 7 is a graph that depicts an improvement in the worst pain in the last 24 hrs in the patients.
FIG. 8 is a graph that depicts an improvement in the pain at the time the patients were called.
FIG. 9 is a graph that depicts an improvement in the worst pain in the last 24 hrs for the opioid users.

FIG. 10 is a graph that depicts an improvement in the pain at the time of the call for the opioid users.
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nor 130 [i‘foﬁﬂcttlﬁespcfeﬁﬁeh ‘Sth&@ﬁé Mh@m@%ﬂ&ﬁc tdrids &s&ﬁae&ﬁ'ﬂ&v"e% sﬁﬁ%}éﬂxﬂx@ asysStem

(CNS) or the develo e reduced or |l e.one or nore of
the t her $FEERY tnd 31‘?‘8%’?’ g‘“"@g&g‘m TR Py mef“PéB‘fl%“Fs oﬁfllpftf’fgs a&‘b@ﬁlﬂca%f’l"% ret ai ned
or enhantead!.to he@d3:id indorpogiedity réfertvoeli nent s of the invention, the therapeutic
agent is an anal gesic agent, such as an opiate or a non-opi at e anal gesi c.
In sonme enbodi ments of the invention, the therapeutic agent is a

non- anal gqsdrdau&gent The 35 agent causi ng a decrease in the CNS effects of

t he ent, e.g., a .nodul ato a BBB | acental barrier

tr ané‘g f@gﬁo ‘9 r%"fsaﬁ%m%‘f‘?% é‘{ch'Fth?)‘{s “%Eﬁmﬁ AHBER! g‘i’)’F‘P dgeEs PSR B The
nodul at oueyvonSfo's@m(CNﬁbancMa fethd st&etdéqmendmmtspbstaﬂcem 0O GHDBPGTR thPﬁﬂ'qhml@Z)ﬁ:@xﬂésM 1608
€.9., SO SeRditl .t ﬁéﬂ%dﬁﬁlxzu?gsa @:ﬁﬁxﬂaﬂ&to% tBer! LpQuhQ Qg%ntq{?cﬁa%g ntr tﬁ’a’é‘ﬁ&c&'&fjehhﬂl%g tors

in anot her. In sone acental barrier

t r anspor PO BRI (g'g@d“ﬁqe&? ‘Eff?%‘é?ﬁ‘ée %ﬁ”é’f"&‘f’ FﬁePt T’&’&ff‘ &5‘? ?I?‘rg“rffe‘ft‘ eoRasingn
act i vat oagent js@@s2dlatoF i tdat bryin birtiee (BRBEor@fplatehiel bRBE touspl paatein (Tad tem FBBRer

L ranspor LBk hbika rdmﬁgtﬂr%ﬁ”‘BBBeanQor’plaé’e%l' h&{ prot&if Rt Sr 'mQ u&d ﬁteQﬁaﬁx &fiy€ 1 n one

or nore CNS :;lljld/ or fe%al effects erapeuti ¢ age er apeutic
ef f ect (sHGF THEeOgHAT "Wﬁ’f‘mﬁé“"d@@’r‘ E‘é@é’ﬁam‘?’é‘ﬁé’i‘ Fpiopaf g o 3%‘““6‘?“" Wﬁf:‘? Bse;
however , desired prtehesrmed cderbsofihanmbitasce, o4, thelagputidagms ekt cegralobives bysteis (CN$eomtigased,

It 1S NOfeyd&iik 8RR 6reliRed P QinRARE 18 EHo@G RSttt i a%eraf:éﬁ&@dgerﬂ}fe%ﬁﬁa&ls addt W | |
be appreci at t hat ven therapeutic agent an one

a
t her apeuf™ &% E’f"?séi"tuseﬁ‘ﬂ B‘q et ofAn dpipabin esqs o et eYTX“”‘éft fséﬁsFE‘{tb“é?Pa Y s
possBb| ecfettadf titcltiwrapdutia agend irt thacentakttenyoui bystet KENS) orteaievetopiag fems begedoded ethange i n

desired gififafed whiff ot \2BER of the th%@ﬁ!: &RMs @Et Fe?iﬂl)eral effects) of the agent are retained or
enhanced,

=

[0031] In some embodiments of the invention, the therapeutic agent is an analgesic agent, such as an opiate or a
non-opiate analgesic. In some embodiments of the invention, the therapeutic agent is a non-analgesic agent. The
35  agent causing a decrease in the CNS effects of the therapeutic agent, e.g., 2 modulator of a BBB or placental barrier

transport protein may be an activator or an inhibitor of the protein. The modulatory effect may be dose-dependent,
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10 may vary dependi ng on which effect is neasured. However, at |east one
therapeutic effect of the therapeutic agent 1is decreased to a |esser degree
than at | east one CNS effect of the therapeutic agent. [0033] In addition,
in sone enbodi nents, one or nore therapeutic effects of the agent is
enhanced b 156055672 conbi nation with a BBB and/or plac ort
protein modul ator, while one or more CNS effects of thgg'}/%%m%é{@ﬁg‘#i c agent
i's redyg &dﬁe@fodmaﬂhdnw el¢idpdage adn@chnd Embltoemampﬂhe Msmmmmuedﬁbpdi ments,

t he anal.gesi ¢ EChcef Sl & ! one or nore
CNS efnf%g%tgs 0011?1;1{1 P ceetf‘r’llltbgllégr%rglesgmg’e%%or g st ar t| a %b fﬁ) nat e [ 0034]

W t hodetivBeh ng bound by theory, and as an exanpl e onI y of a p055| bl e

nMechanpesy] Typicallys e B2 eothd Bﬁmtpla&et}@l barBrRRStS: proish ERNRESE L. S0 fesli@al NVENti on

op rate b reducm imnatin e cancentrati on era eutlc
TS ool ALk DB Re CNSEnt pation of L hs therapeutic.
or evé:ndm@snrbmmg:e salrre e fofrenst; hovever,gGopreferret plaltomenntnff tetherapeyartfedtis t he

peri phesidsed ALERE Scbdiditto ﬁ@gameaegle@asﬁedm opeﬁlteffmg 9%1 mﬁ‘gr&late&ra&fa@mnsns may
thus retain 20 sonme or al heir activit | ay enhanced

t her ap®TRPTEC 4ER: /gy heye m%tpﬂné’n%‘]f‘mtpﬁ’e‘c gfﬁﬁgﬂ%f °€N§e gﬁ%?‘é? ‘é’lan Effects are
r educ edssidle thet thethareptugiciratid @0BSdase] the miid df cHamge amgmettﬁfmtmjchadgam utdagred difectapeut i C

ang/ Orma% ﬁ‘e}in@:ﬁéo%v@ﬁch@ﬁi:c&l’&ﬁéaﬁ&%uhb&végﬁﬁést dﬁ@%er%uﬂ%\%ﬁéc%t‘ﬂﬂ tlefdpeuntRbdnt OF 1N
whol e % one or netabolites of E\ffeﬁﬁ”f%%gu“ c, agent, and tha% BB or

pl acerit F‘eﬂs?déﬁ%lﬁsé‘?rflegf??%tﬁa“??ﬁ&ﬂ? TERPE 8BS or eI imnates the CNS or
fetal [003B] emdaﬁasd ﬁ@o&fembmnanﬁeﬁa@eﬂkmra@gmﬁeo&miﬂlesgems cBlAGce@by BERT VE 25

et ab0| L e% Of %%B mﬁogglgceklallugﬁg‘ emtemmo%ulate?rrv~(r)n(:~ill%I neeorcjrklsre ?ﬁé Eiff’ler aWhi le

retainl ng ol enhanc in concent ratl on o peut| c agent
and/ ortheeneﬁwewmuqqewammhe@sehe%em Eprerprple: ip gomg sebpdiments fif agefeesiq effeqt pls o

engo mme&d&genf 1B&hiﬁ95dh&hﬂ§ona&dla&mm&tl &sloﬂﬂBSag&ft istrédd@cell &\éeaaigmjirany ehinﬁlat&ddl tion, a|
BBB or cental transport modul ator_ itse t abol i

met adeﬁ Vg g pgund By oy i gs aaa’fafnmef?‘e%fj .P?frr‘?%eeﬁm & ehigpeb tB‘ﬁe or nore
BBB t ratiegsend conpditibma birthesipvestivd opelaede redweing broliminging the eongengatioeeftto themssérd by t he
conpo Sahéni Mth@é}@ @E! ﬁ?% Sndr fe‘ah&mpg’gwﬁt %ﬁ@ltefaﬂﬂg oieogﬁ%}eam%%ﬁechﬂ some

enbodi ments the invention, provides conp g include a therapeutic
agent SgeRtTation g BAgemhin e RETPETY AsFmiy Thats) <t F‘F&I}“(B?“ 'i?lpa%l’é?ff‘é‘}“hﬁl%‘%ﬁ&h’t‘s BBt ei n
mM2@ul astior gr alhbfatei adtibiey, drieen disgaytenlencadjberipeiitis aquivitys ek af tie sane tingfDBALd/@ &l | ci ent

t o exeitcndre Ml ARGkl f €Ct and the BBB and/or placental transport protein
nmodul ator 1s present in an anmpunt sufficient to decrease a central nervous

syst ertPIISE) wikkberaprreciatst thetifle therrpeutipradin @iSaffestitof wrtesrepentipgrant oy RegnediBredine NS
ef f ectpaibrihihsle by bR OBBBabameL/o@me fbrap@idhght, dnd &stsmrstor Plicerdta trihspoR @haleddt Or , When

the c On%asfl L ndulcess orr ea-: 151 uates tﬁeﬂ%!\%%gﬁ%ap co fnUaQonnPtlhe theraj J?utl? g%’r’lteag‘cﬁor o} one orqguveCNS

ef f ect acen nsport protel
mZdul ane@bolit% o%thmmelﬁmgem thafl pradaas CHF eftfeptan%wtemps Qsteemmaepww*aér in sorre
engotjloﬁﬁ:aiu&honbﬂhe&ﬁﬁf@eﬁatg@ﬁi?ﬂ%ﬂ_g& of rhge maﬁ&t@@%@hgpheﬁ&ﬂﬁ@kfe& isaRsport protein
nmodul at or i s Q ndi n t tr ort proteins.
In sone enp %htgp’f‘eldm? ggﬁosmo%sloﬂhem eéllcen ?gtf(’%é‘ns or %lace?t%tu &P ™ rodul ator s
a nod mlo&elmr itgrilf oy byt Iy%glvzettemﬁal(ohies tha@hagﬂlffenag apyitiey eaheewsewn e W$eB05/ 041608
[ 0037 ] BEB rafispéremddiiness,i ahehdsS metsboliRQfialsb @Bd@npakedibii Be tdypBstionduAd indtbddsisieheOne oOr

e tha Qne therapeutic agent as well as one or nore than one BBB
transpor]f prot ei n nmodul ators. One or nore of the therapeutic agents nay have
one or[003] dle@NSh wftf emltodimets thhinention prewdes exthpbsisiofyehatimcipdsa dedpeufieRB84nd a

Cg npo Sdlc{oli Qﬂtaﬁ bifier (HHB) hﬂ?l)‘é?ﬂlc’et@i‘ trimﬁ()rt Pﬁteﬂ hisBididr gwhler@ the Wraﬁeﬁﬁctaééﬁl {©prbet i hOr
adm ni stra

nt s ention prow des
ohar BB PO OBt RO e Gty S e HE GRS me RO e
provi cesmawrspiisient foderseassaicentd nervdupsystem @INS hefifest nf tae thezepputin agedt whepamgpared to
ergzodi tﬁmﬁﬁe&mmﬂe@a@@alg,ﬁceﬁtwummn%r&e@fm&m&s%ﬁ E@Lon@gsrﬂoﬂ sssmztérgﬁ dl nd
sonme enbodj itjons are sui n any standar
rout e B aeﬁqab&f@? dgrrcaseah tps ONG gifptseht gaune e AL B fﬂffhﬂa%mlie&trlar or
i nt r apsudilstorieeBBB @doqpbsdntl tonporsprottiaiphietc disongtembrdimentit b songfembaiivhents shb ration
are al BEB aﬁ@&%ﬁ%ﬁﬁﬁ&pgypﬁt&l@m&dﬂﬁﬁﬁg 4 B%ulafdtof ATP binding cassette (ABC) transport proteins.

In some embodiments the BBB and/or placental transport protein modulator is a modulator of P-glycoprotein (P-
40 gp).




10 descri bed herein. [0040] BBB and/or placental transport protein
nodul ators of use in the invention include any suitable BBB and/ or
pl acental transport nodul ators. In some enbodi nents, the BBB and/ or

pl acental tp rotein nodulator is one or nore pol nols. In sone

enbodi rrentsv@(?]ﬁdaglg%gﬂand/ or placental transport protein ﬁﬁﬁ’a’gé‘l"é{?“lﬁ‘? one or

mor e Ufee o lo c ort
@Dg’ﬂ%at i chifoaBRIE cﬁﬁﬂa%mg%%mnk RRB.RBALRE mA a@@mp@dn beRASP

proteln I's quercetin 0041 Therapeutic ent s use in the

i nvent i offli2nele gtEcaiitF TR RPRorRrRe mpdhitorp Patices ohh fcﬁfgﬂpal}?af&s?ts athaye

ef fect tch:abrmdreMedmswmdaieaesframmae@eraseel i m nat e, while retaini ng or

enhanci n erapeuti.c effect of th di the

t her a l[%l 38] g" S% °§§’e aNAFGEEY & PAGER Cﬁgaﬂy Smtglt’)l?r%mll rcl’rsatdmmlnp%on e Rk e g
efﬁoeletmhve\lyxelb‘ethe fessliouaptsividesipharmaserticab epmeesitiaid undesi rabl e in ot hers. For

exarml e, (0889Pta 2o BEHis He RN, BrriflEh LAIEHS £ himidifharofl OBoren ST ANCES,

such a sedating effect may desirabl e.” For exanp t he use, of

anal gesi ¥&°fife e‘?"ﬁ‘?‘?f}i‘f’nsﬁ’é?ts?@ﬂf for deé‘ra%mlf“ﬁtém?i’alh’rf%b‘f’@&?‘mf”? ©EPEIipt e
qual i ty sftablelie irtjetimiby enyGtafiaid raad ofifjedtivd, € g., iatrap@bisadubruamsousittraphiscaledat i on i n
addi ti Onmtra%&lt&gﬁl baio taplgfoggtﬁérl: ﬁ!@ &mﬁmﬁe{oﬁ ae alsd enbo?npeﬁéa%?mgﬁ\%n{;ab;lse to
decrfase parn w t tering mood concentration, Or w m ni el

al t etht i Hirrbyd b FFB‘&d or concent ration. For exanple, in patients with chronic

i ntract apmomman%maaénm ehiek mt&@mbdmaamﬁusb fidletifVentibd indisie @fyls@ibIdEEH ata/dz to

achi eve Xi num al (I ati n of n whi i mum se at| or effects
on concentsH ¥1U?J“ﬁp°ﬂ n’f"%( Fhe %’E‘énés tL“T ?Bé]%nwﬁ%pg?ﬁﬁpwp&%%r?te% "ga T &P i nat e
the 25 @NSregblyphetolsoin ssredm’op@mnwmel RBBraad/eriphiengl ttahﬁeormm¢lgegiubtoe$ freotmeyé t he

agent . | flavbridWi th BinR chbtRinteftY, 88 BBA BndloPpihckrdedl BidBpotthR teinGRERAI A @ik dosage of
ther?ge\liiﬂ’ﬁ agent and of BBB and/ or placental transport protein modul ator in

such JaEherapputinpeenis ot uge o dhefinyengen inghidp ap stiiphicasent thalprodycss RS spderéd that i s
consi der efictaat it isBdsired Tdreduce dr ElintRREwdeTating B thigncigneherapdutidait@ of NG g@f. fie@ine Of

the ther QB)%MIH L, QQ%}L eﬁﬁ% age Ptqycﬁgxgl ‘r!:t Pl G EHstE'zﬁés%Q effeLt“%gOta*t% off pgrent s,

one or nore peutlc agent 1s subStanti a
el i mi nat ‘éeerrablF i S%‘B%S“é%?ﬂ &eﬁew&% ig °thft“h 50%%‘?1’5@%‘% anglgesiss aljogrogype wri%%fweeffeeom n
some enbode metnics, suthtedatigletieshay badpsinble Bor examgle) irfd vad of analgeNibd Hterininal pariams

e nbo% e DS tﬁ hﬁaéd Q’ﬂ]"é& I;Ette opJ mt)do?g)e g@%ﬂﬁgﬁeﬁm of b ,eaacgrlm%rrom}t Bk &t ﬁf a@dluon by

enbodi nment s I'nvent | rovi a od of treating a condition
admi ni st t@ﬁﬁlﬂ?ﬁgﬁ%waﬁd@fﬁpﬁaﬁovemﬂfe%qﬁﬁ’gdemablﬁﬂdﬁéeae@ﬁaMﬂ}oatﬁlt%{ﬁg efqdeetl ve - anount
of a t hetoagatitibs orag® Rinirad 6teAtionanBad br fcemiatdBBRor kfampls iDpaticnpvweth etirghicrodul at or

€.q., acﬁl{racaﬁlgéa’m valldfaieio&l!ar@ﬂé m%@%é&ﬁﬂ H95%1&81[‘de@g%@a%t/eem%ng‘iH&'{aL& E‘pa%awhhpe

t herapeutic trans
nodul at OPVP%W“BBBG‘%&FO&RS%N ongpnsenEptiqn o fythe Jagiersase, if ifusg deé‘ﬁ*lﬁ?)‘éﬂehlﬁ‘ﬂ%t%ﬂ‘e t he
t her2pe UCNS:ef&gefHedahﬁh véhiile fafing B6 hnalgaGefféct of the agint, Itaqrmmﬁlttaﬁrﬁenﬁﬁn ta titf@theOpi at e

anal ges I ombingnoﬁ ‘c?fd%ﬁke”of E@ﬁ% q%err}ttaﬁd cgf rQEBI S Qltdéégtﬁ ter{s?ow %?e%n Iﬁr%élngr%su& al waéS ic

treat nent tron of an ana
e.g. nasmb&tne ra'wo{ ‘h%’tPP““F pfectde\AE] %ﬁﬁmw v@ﬁﬂ%@ etigplc Ehus, afmﬁ%?mtlﬁ@ﬁ@ﬁ?d@ﬁc eto
the anal mtem:Nsbyfeoeﬁrﬁdi&apausda@m B gpdiedBachot élifnﬂi&ted)fln ahdBBEhobifais PR loi mpé LI N i N

comi nat L, W hesbf A0RL 83y, LASKEAY WRLEVSILEA O, aLAVI0 doysloPTen

of tolerance an endence 0
embofl neﬁtsgmeceﬁ’éOWEﬁ’ﬁaeﬂgeﬁ}?@ﬂfﬂe@qmaﬁods of decreaS| ng a CNS effect of an

agfe ?t CI 2 r??QZ]a]WsJﬁél embodBnetls thambeAHarismvfg&aﬁemb@%f&ete&reﬁtveder%m eﬁmamaﬁts ak zﬁv%/e%lggg%
Su | Cl S |
PeT! Lz otieyitsny But oEfe g cone by SfTas W s e g b M SR o ot et

nodul at ormoypffof 4 therapeitic aasntraetheeleouetrof al BBH trwapert prétein @pd8laton £.§.eastivatof, pufliceenttai n
enbodi Wefé&u%e orreﬁﬁinms dffSet aﬂiheaz{éﬁﬁéub&igaﬁ In Sonfd embABRBE mlz.B aaas%‘ps;: psfeinC. 1N

cert d| nme ent thera ) f . abuse t hat
o 58" BRPL Y PR ryipot proB R 5 uery o orsq H ARG e BBk B o BBy e

Barri er amdm Phizie e ned-opBterapalgesic. Inﬂcert@l dvadiBytsithe irRentipn previde@etapfls of heatmaepioéss t o

t he brai fSIud, Sg.CRidbik Piid, %FLdQMus@Jhoﬂ &aﬁnalgee@ etgaaﬂdpefesmmbutee devBlbRgt PloRiafkebar ri er

(BBB) an od-, cer br os al fluid
(B%8) an oty EPSaR 1ol L LS OB IR ES SR oG G,
bl ood- CSHEe algrsicghechy praveatdg omhmgwﬁmbpmwdwfmw and/frdepemieive thsheamdkesomposi t i ons
des Cho beﬂ)OB?]r 18'sdhe embodiments the invention provides methods of decreasing a CNS effect of an agent in an animal,
e.g. a human, that has received an amount of the agent sufficient to produce a CNS effect by administering to the
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10 are suitable for nodulating the access of drugs into the brain. In sone
enbodi nents, the nethods and conpositions involve the nodification of the
bl ood brain barrier and/or blood-CSF barrier to prevent the entry of drugs

into the central nervous system (CNS), e.g., by pronoting efflux of the

drugs fr t In sonme enbodi nents, the conposit hods of

t he inveg?;ibozﬁ&lﬂotl I ze a nodul ator of a bl ood brain- bar#@ﬁsﬁpﬂ%ﬁg

pr ot eiafindall . Sitaiad, dﬁﬂﬂ&ﬁdﬂ"%ﬂﬁ'ﬁ*ﬂhﬁﬁo&@m&mm&ﬂdt&ristﬁfiﬁenﬁtﬁdsddiﬁE'bMﬂﬁlatefhe the invention
utiliz 5 0ad bra I 1 ejn. [0045]
The bl ood q%%gt%dhé/ a?urnfqgsl’ th %glg?t lsa‘nanasﬂlg A f%aarﬁeﬁe?a;\t té{ﬂ%g‘is ‘fekam enﬁ’ﬁ&g ?ntésh% of brain
capi | laagniis eHeIepeyis pgent or drag 9f gbuseythpshas Pm@ﬁsﬁﬁgmﬁ@%@% °t?§‘l°9fonul ae

occl udentes and tight junctions. The capillaries are covered by a continuous
basal nenbrane encl osing pericytes, an intermttent cell layer, and the
outder IbBied-BmsmBarsimeani Placeord Botied by astrocytes. The electrical resistance
across the endotheliumis high, about 1500 to about 2000 Wene. 20 [0046] The
bl ood br ai . BiRéd B8 BagH! ates the transfer of substances between circul ating

bl ;)odf [B044) BESdctssdY the ek bs cé&r@l&e@gyitfeﬁpﬁrggirﬁer@{w/bQSd ﬁrﬁ&n{alﬂe; @hﬁﬁm@ﬁl&%dux ghe

interface on a urraces, co al Sl Ca an

et abcffﬁebe“le%ﬁug%&s et B B st St B u st Bihemantts “het ween

Ci r culbidod-brgin lrldblbad-E$Rbatyie, unles atherfvies intiidated. rﬁhn@dh@yarﬂvaimatqm@scnmmaml / H20
81fot |t QatioRt 1];16d(&iaﬂythe a&@{g 'o!'dn%?ﬁlﬁ%eﬁ){a AN SR orbBRELR thd AiHobd ahaéoﬂgosﬁifoésl ux. The

thods of neasuring rlt%ercan bhe used

i d enti "F")?l""stﬂ‘? ogfieatiop %‘H"t‘erbéﬂ“ Praip basere “gj)?’s‘ll‘@%cﬁg%‘ﬁ‘feéﬁgg“’?“? enfpsqf dyups 1t 3“" rret hods
and  cenpiesivius eysem (RE reigh Bitbrévatiag efflux pOBABIgs frem hoUNS. tin suns pootisess, éxi St t 0

regul %B%Doglmmqheasc@bmme%ahﬁ@& ThAiaG TP ALRADRinWadridr 4RI fAleih, I RQRAT | 1 Ci Ly
(see FI 0 Lg’f:gse and am no

Gener a ic nutrients, such as.
aci ds, e“‘a?dé“"‘atf Iﬂt?\ﬁﬁ‘ﬁmﬂm"%/?f‘dl“%lg P‘H‘%’ mvﬁm‘é]mé‘iz%a@la‘(‘?éﬁt°rc?g%%‘é{’flf’i I¥PoPHe et hods
arid comwdsi ti ons di scl osed herel n. Conversely, conpounds with |ow 30
| i pop wa Aol ete] I spy, for
exarrpnbb‘isieno °°d aB%L}E rIlsutﬁ1 ‘yb mtefcglfuéapj QT] &é"aﬁmﬂ-g’ﬁ%gtéegﬂg% pr Fef er abl y
nmodul demedpnizage *ﬂ@ bmnhleﬁ@clmwesea#m@swqoeh @ﬁ@e@ﬂemomdéy peopignupis bsent  entry
of CQﬁEﬂiBﬂdMﬁclcﬁﬁﬁ'pdﬂxEﬁ&Sanhﬂﬁ&ﬂtt&nh@H Gpditafibthe GARF DaGHl Serfiby St B RontalGAtrodiiR. bl 0od

CSF b I‘ I %:L‘lcal re51stan eacross engo%aﬁungg%%ﬂh%glﬁtlgﬁ%sabg éIZ(}r(])BFZ{ epl thelium of the

chor oi an arach surroun e brain and spi nal
c@0d. [0046] F'h¢ thaod braip tarriey ragulptesrtigriatsfer & mbstsmsrbamem@mulamigé@pam braioby 35

et abahdifaed@dsfort 2R o AiRAS ARG TR nteHabtd both RBRNandBHD&RI s5iBes askthin pRiMcaS Of
corrpouncglrs; |nto and out of brain include - paracellular aqueous pathway for

wat er BOPUBPYE EHRAES PP cel | ul ar |ipophilic pathway for Iipid soluble
agent 0047 aBsqxeHakige P smssehdraSbefvesn o bulbGfSBood AdibRG carbtizidelérminpdlyleRedftinget C.

speci f | e [/ﬁ% ﬁ%(&) Q6 c&%le ta%qg&%: Oa%h/§r f; cﬁ{tated eélm!: e mgtg\o%p&fnggs%ng ’bloec} C

adsorptl ve e cytosl s
t r28ns i harrier uet@ng carfie g5 I%M?fh S\ﬁﬁ#ﬁ ceqmltnﬁlawg a@fw mﬁ?‘%ﬁﬁ‘éﬁ feryye 18 (he pethods nd4o
gl ycopb@iositidhs dr@édhereml| ti - drug resi stance prot eins (MRP), organl c anion

trans ef f| ux am no |c acid transporters
B A B T A e L L S R R TR T T Sy
2006/ G%WZZ)PW@@QWEH@@@@E suchres piueysd apd amifdacids ars allomed @@lep@@letl on of the
invent {21088 cdnPpHBhet® of TRCHUNRES 280 coRposBOE diddlosbieRi Of:orME} combduBRIRR el S -
ferﬂhﬁ lEie‘%t’{hé]ﬂ)ce traI vpus, ;ﬁgtsem nmigb a; olrn‘s @g;e bn or nore of
g R S e W DTS AR S RE A
s y st e riihest @@8ppitersepreferatihoneiulatpdbydhs metheds ridspmpositens Aqstsibefl Hawsindd mevert enry pbdul at e

ot her um;,{dldglgssmmafdg@uﬁgemﬁ%%al 5 transport barriers, as well as other
CNS b n sonme enbodi ments, the blood brain barrler i's

roctul SADAST a5t Hood CRF brreis e B nhBons icky oM 5 PR B aRabl Y t he NOS
i nhi bi dkadlinoid SerdbriveSirBuriding the bria bnd spiahedkd. 11 i involyedi atifpdnetfiend éxtriNGm; dearaidtiobi t Or S

i @&l u S F i ne, such as No- Mononet hyl - L- Argi ni ne (L- NMVA),
R N&%ﬁg{‘@ el "N U ro- L

[0050] Mechanisms and routes of compounds into and out of brain include — paracellular aqueous pathway for

water soluble agents, transcellular lipophilic pathway for lipid soluble agents, transport proteins for glucose, amino
acids, purines, etc., specific receptor mediated endocytosis for insulin, transferrin, etc., adsorptive endocytosis for
albumin, other plasma proteins, etc., and transporters (e.g., blood-brain barrier transport proteins) such as P-

40  glycoprotein (P-gP), multi-drug resistance proteins (MRP), organic anion transporter (OAT) efflux pumps, gamma-
aminobutyric acid (GABA) transporters and other transporters that modulate transport of drugs and other
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Arginine Methyl Ester (L-NAMVE), 7-nitroindazole (7-N). See WO 00/23102,
herein incorporated by reference in 10 its entirety. B. Blood-Brain Barrier
Transporters [0053] In sonme enbodi nents, the invention provides nethods and
conposi tions that nodul ate ATP Binding Cassette (ABC) transport proteins.
ABC transpomo moeosséms is a superfam |y of nmenbrane tranpopikbnsoMédsh
simlar 15 structural features. These transport proteins are wdely

di st ri bueedfidiing’ Yetdhitddanpssilolit e loamnyortiay inpeye modulatianef oas & meriof B8 i n t he I
Mmai Nt enapgorls. Pofkdabls the bditrdl Gr@u O stiPhER R SffR Yile 5:MBR\bIhes® fnedhiiishe ardlr6ukes

privil eqedm_g‘g3 cess&omatﬁnedw%ymbgussover expressed in certain glial tunors
conferring arigeresi st ance to &FBt oxi ¢ dings. 48 menbers of the superfamly
ar e desdf0Hlg he Httimdeand compdsitivny dedcrilet el impduylataittiecPNS hagiens,dech AB@ApaG,

Subf am | j,880dbarrfs, 2061 Sotdr @¥sBarfi@l € i N transport activity at blood brain
barrier and bl ood-CSF barrier. ABC A substrates include |ipids and

chol est dPBP2] Ipgymapmb@inents ths blopd trimbejristis mefislated withaips eide pyatiep NIS) inhigigprot her
mul ti  dredgersbdsihs NOHEELIRF ©h ROHS inhiMrIPSHon-1iBag Exaffled ENOS-3 iMBiborPihdidekdaBgs oABC E

are expressed i testis and. sol ' : M ah RS prgast cancer
resi st anlfggmﬁel’%nhe%\rﬁla' }%&?’“{ g%f( C erﬂgﬁﬁ%@ggg&ﬁ%ﬁ’gﬁ%?ri er
t r ans porArgipige Methyl Esten - Guitreindazglelf ) Nheten &ﬂ%&ﬁ@zé@ﬁip PSIPITRRI Y Bferenetie’

i NVENt | QR Aty Ude organi ¢ anion transport systems (OAT), P-gP, and the GABA
transporters - GAT-1 and 25 GAT2BGT-1. Substrate conpounds for OATs include
opi ate peptides, including enkephalin and deltorphin IT, anionic conpounds,

i ndonet haci n, &ﬁ,},‘kﬁ%}niﬁn@egirgmmgergi metidine. OATs are inhibited by bacl of en,
t aganet , in(fomat acin, etc. and transport HVA (dopam ne netabolite) and

net abol i 0823]1d# some ealsidimensh the ineentiqapropidgsimethpds andsompqyitions Hpatanokilaiy AT Bieding] 0055]
GABA tr acmsp@r(hl BE)Srady 5&tba}aei@.nﬂs@m§1ﬁasmms a supRmAY a_m(s;ﬂ&aie%&p&taﬁ witABAlar

t aur,ne, nin et al ne,. an . 1L pecptl ¢, acl.d. lran orters are
oo 5 e LRt Therr 6 e B ik PePEEnh OBl ioa Sl LALBRIS' 2, L
GAT- 1 i srifieskia ke meigitenapre pfharrionie Hictkn mokcuive tpd ermevad pfcvagyt frem pridRed spacesrrnd oet ber
subst r at R&eidpfesskdifl €erthif fIRAZ@RGEonBirdPER réiitance & FiéBRAMNgs K hhadbap shedipdrthag| of en.

Probenicid. i nhibits |um nal rane. S ters. fromcapillary

endot hel TR I et o R LR i A/ oot 6 P o8 3 e

enbodi mersnsport sckity ptbloeditriimbargsr o bidedsCSFbarhiond ABG A dubsteatep trslideilipidsand ¢hakestanddul at e

P- gthO te_- £BG B k&orterSiRcnRE tigwﬁbﬁteﬁ(%ﬁ) aﬂa‘oﬂﬁim@d & rsRANR aﬁégnﬂlﬁ@t s)%f_uja(f OEdind

pr ot ecti rri 0 pu wa exgretin ounds, into bile, urine,

Bnd 1 i SO0 matres Shek S BB Bipo it o A SRR el PR ASaRE s (ol | a,

mdrl b, redetety (B&RE).- two in  humans (MDRI and MDR2). It is expressed in _

epi thel i [%6541f(gcﬁct‘&a%é&'ofbl&oﬁ%ﬁbﬂﬁepha%ﬁaUEers(Méaﬁ Be &&Eﬂiﬁ% By Held %&bmfo%&@ bPSPi nal

fluid barrier), as well as on the umnal surface of bl 0od capillaries of

t he br ai ' PHPYB #elBiegrearitagiop faarpert sustsgs Ok P-8b ira i brGARM BRI Ot gl and

bl odib- t | GEIBATAN. IShldtr8e compbiitls &8 OR Neinddlda opeat paptidéshiech@ing edkephalinanddetidighid [ St es. 40
0057] 1n.t. b,  P-GgP. | .. r I R . i.t.hin brain

bar enchy gt orBb i nacke fid Sy GHALASR hasdind ATl B B by P wllbby

nenbr anendpmetiagis; qtq ﬁgyavém&‘}k/}éﬁqpem%w@b@ﬂq) pudzpetabolites of gorgpipeplirias, epigsplgige, fy and

ef fl ux HIB, AADhikied. 055672 PCTI US2005/ 041608 punp activity. P-gP transports

a wder f substrates out of cerebyal endot i1al cells.into vascul ar

M. HODET AR A ARG b e St ineipie Sl n R R AP £ MR Bl exus

and 3Pay wineentis prisk GAEA thopertisess lqcplize QMM GOGBhing sgfaces pfvertiiagt cadpotilat delit e

nol ecul egat-Dlocdii@dad théouldRle binPRRRId igha. GABARRAspIHRS EEsHAR SncRlie IS ha SRkR,

posi tive]. charged nol.ecul es. . Non-limiting ex I include_organic

ot ons. e MpESran St Bopniine bl menfHg (AR RS o el
conpounduadottieliad balleli G - poinkipitsp by Hembiend pepti de derivatives, al dosterone,

ant Nr acy@bs6)Ss sonfe QifolinEitd) e intE A PRIAATRBE s afll GBYsiflons Hhd thdd@ASHLLp, 5%'5% protease,

inhihitors, | operam de, MIX, ITDI’FhI ne, ondansetron, phenytoln i
, 6- bi”oc KisH@te PRt -8h i kaovgyas pBERL forRy A PERECRG PHRR PR P8y BYSAPine cppudiinth,  PSC
833 ( seevil§atinendod inestibal hiBleh.rTHrea isefotms have b@Hentifi@iigiodents (roddlapodrétt, @d2)oyd weter ence
inits efpbbd@R £ MDRSP A Rftesta i BRRANAA BR b3S choftifbiHE (WhliRtbruds 1P Blood-

cerebrospinal fluid barrier), as well as on the luminal surface of blood capillaries of the brain (blood-brain barrier)

and other tissues known to have blood-tissue barriers, such as the placenta, the ovaries, and the testes.

40  [0057] In the brain, P-gP is expressed in multiple cell types within brain parenchyma including astrocytes and

microglia and in luminal plasma membrane of capillary endothelium where it acts as a barrier to entry and efflux
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[0059] Multi-drug resistance protein (MRP) substrates include acetam nophen

gl ucoroni e, protease inhibitors, 10 nethotrexate and anpicillin. Inhibitors

of MRP incl ude but hi oni ne sul phoxi mi ne, an inhibitor of glutathione

bi osynt hesis. [0060] Further information on transporters that can be

nodul at ed wa@giiagiment s of the nmethods and conpositi nvention

are provided in Table 1 below. Fig. 17 al so provides aEE?/U%Oé)%/Pﬁf on of

act i veump ilavilypBEr-didssdiearittidgs Sradbbttares eunof cebtirdl endothélidl cdla rtevadouler Iiadni §-@P

Transpond ef3 Q0% Gl R dihs and il dEp k! ARBRAL hBIcsPhYSi ol ogi cal

Funct i oarllsol%eéegméﬁ%?%n arr?ggc@xén%ﬁarayﬁgdb'st P;g{eﬁs} % ﬁycoprotel n (P-gP)

Li mi t JO0RSE FreBlsebstrates inFlnde @NEBcudek thetiand fotbe Lipophilibs plaraprdqcalesi ofencharand grippsitorely 3

e ndor lF?:de $d mofﬁ{l@ RiRlinfse @,agple;tmﬁae G248 Satiors Srebkl éﬁaﬁé bﬁgsé}éalﬁfc hfdhs mfcafa@l@fyt oin,
gw aKot e i on of drug

|.0s
T I
aI kal clexdsgthasenatdiposn yitiazeme HIV preteaserighittitpms loparhniids VEKOmephinehopdamestr o Pheau!mre

dexanmgf,haseRgs. Eﬁﬁi@f@‘é‘ﬁp—gP B RAP G e Verepa R RS, P@sawkéscﬁimugx Resinsds@nce MRP
famly rrenbers med |€]§y TP dependent Acet am érggmg g ucoroni.e, protease
t

( VRP) 1ot RAF G DT &’Ff’§i>‘6f e“ﬁ‘FtylFPi‘&‘?fﬁ?rH&é’t 2P B8NS, and
| nh| bi[0089 MulRdrirbdiseX @ pfoteind MRP)GLHstrdtds mclhdleﬂ@dﬁﬂdldobﬁeﬁ glGoRIaY) ﬁﬂﬁasemmbftb@at ed to
at N ONS e %d%%§18£9fnﬁblto%9 m{n?ée%mm&% 91? HokiGRL | Ommgl%“g&,%% ni NCl udes

ex rusion o r'ene netabo ran’spor ransporters
( GAT- biayrthesify | ves GABA i nt o neurons; nedi ates Lorazepam m dazol am

di azeq@mo&mteanoﬁﬁzfon?m nﬁgl;rt&am&tms ARfafte@n ef¥dfnehi emetnhzﬁm&graad n | donazepam

bacl of en anj ¢ Ani on Transpor.t ts_thio up transports |1VA

Cpi &t ORI Bkbe EOB AR RIENG| TParh | CEpers ey SULRiE PR e

met abdlansp@iers faheh imBtxabdifilixes of del torphin 11, anionic conpounds,

nor epi nephri ne, epinephrine, serotonin and indonethacin, salicylic acid,

cijetide histamne C. Placental Barriers [0061] Access to the fetus from

the maternal ci rcul at i ONTibke 1Gmaﬁ\req1rah@dneaynﬂ1hmw&mﬁﬂnirﬁer a phyS| cal barrier
nnL'F at AL 'Fu_nntl on

that cnnar afnc 1l nad ha
Tt tS \.ll\.,ﬂ 066—SHP —-Ae IIULllCl mo— Tttt oo™ H’lrllu Ot

of the Mw&l}wn,qpqrterr o Physiolpgiral F“'WM“r‘P Blopd:Brajp Barrigs mvnp‘?{elﬂmﬁmaﬁm her |t o
the f @aksomoten PeePhs s i [itnits scumletion &y fENSf Plwkpholépids.e ir%%@esmwm A dndorfhin, us |t O
the mpther. The pl acermepiotiesignd elifepiregs; reguialos @@@ﬂan,lﬂhme%eﬂcl%éPP#%cmipemql
and f«Et al circul ati ordstipiandslimipton pR5tances | “‘é?"&“"‘tﬁét‘i}g}”@? calgnmyr otlect
the fetus fromforeidn substances in the naternal® jgckery;yipea agﬁé
embodi ments of the mgthods and conpositions des¢¥lBe. ﬁmﬁ%f"@?‘ﬁcnﬁ’r n:Tt?SEiZ’g He
modul ation of access lof drugs, therapeutic agent dzmgjgigr Cafe % o 6t HEt

subst anees LTrruu h—He—pl upan Ha frrbodi+ |’§T'TE§LEW°[UTH|\,|
conpog ﬁ“dqi"kes"1vu ve f’%ef %ﬂ?‘?‘? 8’5?"%ﬁe :{d}?ﬁg mamm“’pgi’ngﬂ‘é ey Protes seIOrevent
Che efitRy) =AY ¢ HEBiRgH ohopesn pIfic fitps, 10, o ot By
environment, e.g., HOyE® ;ﬁ’"‘(’;’“lfatﬂd@t SSiLné placenta. 12 WO
2006/ 055672 PCT/ Us20d Zl ¥4 ion & &@&ﬁdnex%ab%ﬁbﬁ atifori"of' fie' placentd]

th"

Der

bdi ~r|i pr event entriy,Q mgrgdﬁgs or other forel gn|substances to the fet aI
bt AL zé;mr g el e uginw%gs ST VI oo, o, Bt >
SUDST ANGEEAT aé/a?an El klonazepam, baclofen
Organic Anion Transport Limits thlopunne uptake; transports HVA Opiate peptides, including enkephalin and
(OAT) Systems (dopamine metabolite), and metabolites of deltorphin II, anionic compounds,
norepinephrine, epinephrine, serotonin and indomethacin, salicylic acid, cimetide
histamine

C. Placental Barriers
[0061] Access to the fetus from the maternal circulation is controlled by the placenta, a physical barrier that
separates the blood supply of the mother and fetus. The major function of the placenta is to transfer nutrients and
20 oxygen from the mother to the fetus and to assist in the removal of waste products from the fetus to the mother. The
placenta, therefore, provides a link between the maternal and fetal circulations while simultaneously acting as a
barrier to protect the fetus from foreign substances in the maternal blood. Thus, some embodiments of the methods
and compositions described herein are for the modulation of access of drugs, therapeutic agents, chemicals and other
substances through the placenta. In some embodiments, the methods and compositions involve the modification of
25  the placental barrier to prevent the entry of drugs through the placental barrier and into the fetal environment, e.g.,
by efflux of drugs across the placenta.
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all drugs that are adm ni stered during pregnancy will enter, to sonme degree,
the circulation of the fetus via passive diffusion, potentially harm ng the
fetus during its gromh and devel opnental stages. See, e.g., Syne, MR et
al., 5 di Ney ztagarug%ﬁ?kl net. 43:487-514 (2004), herein |ncor orat ed by
reference iNOi rety In addition, the fetus may WHar 1 y

har ned rlous
trans powe@iwgé‘%‘w aﬁg@tb&%%ﬁaelpr?e rrgﬂ%y ?%Ig?rgf?) teh[t?ﬁgtfl |%§H ?t era@ hobl ast
| ayer. EEEPIReRtt @am‘mtb?cem of thegimaitivity pifbedfetes 1 Fehpubsigngss- eri ‘l‘aéi“rfé‘?"é‘r ih ani sm
for soman drﬁlgi@lﬁt ard\afilidlsRiel @mindfreghiiCy ﬁn Ex[téf, @b dNes, theRir@lagdn omefemk dacpeiva,

ot o Busibeod SR hffby b Ot PLENER LoD o lop REROSHLE ol HRAANG 1 1"

subst ances™ pi Bsen [ acent a pment and
Anat 8y ql@@macwt eﬁ 487564 (R herwomratpm re5irenesn iteentivet TadéﬂlttOP:é*ﬁ fatys may s
barrier4p htfdﬁi&ﬁﬁfy hainfed byPdre® &Ek%fétactlvtl? plnbdiRrofseheplentd bﬁah&fs‘ traﬂe@!nérs RERA of ot

f undus ﬁ %rtz{l é.nd erélgor e%ffél%t gplﬁetg r%‘}ac@?a%ﬁd%gﬁsmnl a&sog ato be ml!tlol;‘]g' atnt erior wall

of the erus. ormea fhrough t he
i nt er weansFhagsoofor fme ﬁua'seMadulaamf ﬁratrerv ppauwamlmgbﬁsplam thqrefatel ipimportaptdo 15 cl ose

Proxi M toyevén@ipabiil $@bdudfo Bgs hda@hBRiRARE] priddfin the hdtbmd kifGldical | on systens. [0064]

The fetal portion of the placenta consists of the villi of the chorion
frondosum These structures branch repeatedly, and increase in size

t hroughqyt.. 1 hg E!EE Bl eV 40 mental stages. The chorion frondosumvilli are
suspende ‘N T he |ntt§rV|n 0}85 space where they are bathed in maternal bl ood.

The ci rdm)@ﬂ mnofweﬁhpmmmﬁéw Vladem, ingadditiondagity baaxjeegurpase, tistieconsetdies f¢fs ta theutagipeer | ne
arteri esyafliglr &@Mduﬁfémammmbmc;utﬁyum@om&mym@ﬁ the Aol @f utd. WHEHiakdn@al

t 0 f whi.ch th
Bl ood | SHEATRESEBY R Bl Fai s prervrathibre o= St VSR B ¢ no
vi | 118s  atoss poaxinyity ipoadieationnf the mieteingl apdAfsid cirltiomestyaier m conS| stl ng of gel atl nous
connect '[w‘tsoﬁnqﬁiée'& tportl fglpglkc%nt%éﬁ!tsg&'thpbéul of¥Be ch :ﬂo%%n

derived eeper strat e next a er tlssue
consi st genrsitediypaad ﬁ@g%eWﬁthrmtgb@é%%femwﬁwebamqnéwae@em@hq%ﬁ@g?w ?"B‘dFFobI ast or
| ayer ofsudpaaghﬁmsmterﬁnaxs siatIRkk they @t bathad/ie naterd) bi6dH. THe dirbulionittitheWilli & t he

TRt f 020t ek odd) e SUARK B LOBRRPLAS by o YL 1okl bodch Bl Bliloy i 25

two stra te

[ 0068] Thters pagh vy aﬂd epﬁﬁ rntancmﬂaafpleeﬂw@m@l%bﬁf 'aloqus %aeﬂﬂﬁ’w tﬁ‘gﬂf&rvrpéﬂlelerehﬂ&e}aein-

pl acent aghb fess610 bt tiiviud ke fuh@mded bed tin liayd UBmeS§iSER onsisti oﬂ@lhhhdﬂ%ﬁ:e&b@hﬁﬁxe, this
Space. | SuBh RANGER o L2 o0 AL AT IR e 3 ok BL ELEHEIVAL S8 2081 b S, pRACES 11

the tro bl ast ap earanceo
gr eat er 9bsuciconsistyef thejmssodermis tigsns, Eb‘?hfmstﬁﬁ]thclﬁmmpll%’éﬁ dré@’pfé’rf peheps- gke t hi s I ayer
per si st SugAial 157eCOIAEI S fdtattGvith BE ﬁw&mmom&s o aMsyti@spiobiast. LerRihe fithadoin, et ween

t he zgas%oéggmgécglkar%%gc ageasli'r%z erlgggreo ene&'c r fibers are the stratum

spongi osum an roug “the stratum spongi osum boundary
| ayer ar{0063)&hdxaseadal pitiat efthetpheentahsebmetﬁayatretdmidueﬂacamﬁs wahainiig pageriliousapece. f r om
the int gl Bdoi?éd%ové Bﬁs%&ce J%Z&‘Sm%é&%? [ @rlle{r%{nedt Ln@hd?&lco%uﬁlélﬁon%ff B ks A gessel s

ceases at the point where termnate In Intervillous space, which
is li nedmbti?b‘?“’ltl“eneg’ﬂ?ﬁ‘c&q‘? %%“ﬂﬁb‘f’(&‘ﬁ? %%@Sapppﬁ@fﬁ%wg %Taﬁtef PHTHonf he,HraHR CURRACE

per si st teericeperpert afthisdeyaperists and fisahmieraied (SR @it iDknos@itise, basatyilatch Betwee tel bdsslom t he
basaly Pl fhind @Jl@&ﬂaﬂ&smx hms%%%ma{ spsdgr%sdy aﬂ@ﬁmoﬁnﬁ%yéul?ﬁaugt @9%.134 into the

35 | obul’'es or cot | edons seen on the uferine surfacé hed

pl acent PO AR b andthe sl PB‘FF thgutesing anteries, pndyveins pass fo 434 fremp e PP acent a.
[ 0066] TEhaee. {1t eddotleetia lintag o the aterido vt ceases ntatipipsint where éesterntidate inphedaignilans sphdee
former pasais @iﬂedtbg e %@n&ﬂﬁhﬁﬂa&%&ﬁ %ﬁﬁé st con%&%m‘%&@t%ﬂ& &4 codehskd to 'E‘Bﬁga the

| atter throu e intervil g Epg}g (see The two, circul ations do
not i nt &FFF PGPPE; Whitherirry fomfia Patele %%a%ﬁhwﬁwewe%aﬁédﬂwﬂ%&e%°%| I's of

t he 33i | |1pbuleiNg vayldde|sees oy thd Weiné @tfak omm&heﬁmhheﬂ@oub@osMcHMSthmlagh t he
wal I's ofyd Rghiihd didcent:0Xygen and nutritive materials fromthe maternal blood,
and give up to the latter its waste products. The purified blood is carried
back to 1991551 fTiae fatal apd /matqmeal blopd jcpriepty traveres; the plafeiie, thy formeressing thipagheliedoad veprels of 13 WO
2006/ 0558 pcdBfailVilli d3M0duk QK diGH Ge m&ﬂrﬂoﬂﬁ spuad (s@ lFlCNS) Thd o bikc@lkdiont dolhdt iG@iningle,

?ggglb]; :ﬁ%g% tepa?ateq%%rg Gicn gtgeg b}; tge deLca e Wal’ls omﬂe v1ﬁi ﬁeve Bys! tgce t%ta]%?oog 1ls El:!leoto absorb,

through the walls of the villi, oxygen and nutritive materials from the maternal blood, and give up to the latter its

waste products. The purified blood is carried back to the fetus by the umbilical vein. The placenta, therefore, not
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and excretion services for the fetus. [0067] During enbryonic and early
fetal devel opnent, the nmaternal blood does not communicate with the fetal
circulation through the placenta. Maternal bl ood does not perfuse the

pl acenta during the enbryonic period and the 5 feto-placental-nmater nal
circul ati g‘ﬂ?gog Rt beconme established until around th nth wee

pr egnancy n‘c?;/zsapgccess of drugs and ot her chem cal s 535@3?‘&“%'}6?8%

mat er ngly Mb@éhés Miﬂd&ﬁdﬂi@al"&dﬂ&btidh‘lbﬁ%eﬂ@w WBB4S Sndhe FHRSEURLII0PROVIAGGHFiSon)rediratidh, f f USi ON
t hrough, ex tgace lé {h; uid. Maternal blood access to the placental

ci r cul B PESBATY DL U  E™%4f ter devel opment and establishnent of the

f et 0- H0BEH rMusihg ermtyemmah eadily feGilideadldpment, tHeGnatmalPlload édad ok co?ﬁmam&poﬁﬂh thylEganani sns
[OOGSICHIM&?@JOE@%};,@LCD XFARARI RS0 gn&gm the e L8 RABBUAR pLLIRIS L

active transpor acl |ta ted d usi is and pino oSl s. See,
fﬁereka?eptelrmmal c@pulagipn doesapy bﬁCOfﬂPFﬁ&PkSﬁ%@@eﬂ m@d e mthzvsﬁ Oégeqﬂwgﬁen%er ein
| ncor weatoedugayndcﬂa‘eﬁdhmﬁc‘ae pre&antifl the Saterkd WBddalising a2 et BHaWR ofé%ﬁihoﬁ)b’bﬂﬁ@ﬁyt otic

and PLARSHL Blobf JECHRD R0\ A6 abR0 S WL Ouc AN 8 NGn SUPOLL GO 11T uence

on dru ransfer 1. grreur “t he fetus.
Syne 1@"%’&’1‘19{# aﬂdGQ@Bﬂ!}ﬂeﬂt Thikerfeie-prcentelamemaebeylttiorent of the met hods and
conpositions disclosed herein is to nodul ate passive transfer, facilitated
di ffusion and active transport of drugs, therapeutic agents, cheni cal s and
otHer substmmbwtaatmwgrtMebiBmprhsacent al barrier. Passive Transfer 20 [0069]

One_eYB068) S lous el DhalRE AbLOD w0 ARE) Yt BB B nllifymglior 2l s and

ot her Ces acr 0Ss rietr transter represents
t he peahresentdsis ppd@fuogopp| 6o & ePaﬁlﬁ?l@MgPFab Cbﬁ?mr@%fphr&aﬂﬁ‘ ?3é169(1§%rherez§ a cell
memnbr aﬁlﬁrpﬁld@m rbftrSncE. (BRGIRE hévabdr, mﬂvegﬁo&dlﬂﬁfﬁhﬂgo?&‘ﬁs anugm@layfoﬁuﬁdcmsﬂmo@ ot
require t ene St Uable, and Is n ct to
corrpets?U vg‘ﬁ n S‘Bm camm?l V\%’(’hdﬁg‘ﬂ”gemécr bilsiy mmfg%té 1cuctPuon§oL%§er > 8% usi on,
t Hed armﬂdﬂooﬂhél’bﬂef@ﬁ@s@ééoqﬂwn@(ﬁ?e QFM@PWO#@W@WQ@N‘B 'eﬁ’ modelatepassivent r at i on
of  t heralfdd Jackiated BEHRLBA AdVe trirsportlo @hids AbrapbuliSagerts, BNBAICAE b hbncRLaREr ti es
and tl‘lﬁ% rtles of the placenta that determ ne how readily the drug w |l
pass T?Fa PBIELi ve diffusion is favored for |ow nolecul ar wei ght and
hi ghly |i pid-soluble drugs that are predom nantly un-ionized. The placenta
reserrt;:ba@@eayamfd@l d bilayer nenbrane, so only the non-protein bound portion of
dr ug@ gggarrl ng any tgpl i.cabl e active-transport mechanisns, is free to
d.%or usl8068] Qpe gmiogimert i themorylstion of passipy tFapsfs pisimer Ghymicpls 29 GRFFSIbSERBIOMERt of t he
met hodsgacamtibapPasivt trmkfs rapresanls 6 paméadsnaif Hmblscule t@oupiDclihlddal bamierpfuc A kdlli t at ed

i 1 UShOBEEAA: SlBkibed Dftch] PRGN DAL BlrequE 2Ll ARSI UaLRD

requi res thé presence of a carrier su
the trahs ﬁw'theﬁtrto fmebéwbé%ﬁoaemé@g%&swml@@%y PﬁF‘W’f@’é‘ﬁ’b élﬁﬁrp%vm%s

r el at i od@seb i ahypven iheib aptndsi MR ceiterfaiva bithd dnfgha T)Je Bdteriiah@rciilitian &por ter. However,
t rans ! ] i rgy, as
op%gsgg&%cgag%%?bé ﬁgﬁ‘g%?&e gaﬁ%g)%g%%glgﬂ dEtFam ?vgg% egﬁw&? %% usual |y
equal i [98%0]tRassive differivo fstfrvared ‘@dowom\\lrgyelgiéﬁémg@allmd-somblemmaaﬂegrsdomwen t he

mat er ngliorRd Tfhes@éem&ﬂefeﬁuksaathb@a@ayaIaemmaae L8ty iaaaonfp%m HIBRYorlsEh @Bges, such
as car boh dr at a neans to increase

0
transpBrt ?néf@§°3%§° Yt mpm% U nfsrélf'iéﬁstjre {(1’<§’£Hrne;lse £abo ﬁl ¢ needs of the fetus woul d
not be net by passive diffusion alone. Folkart GR et al. Am 1. Cbstet.
Gy31eC bucitita®@Difidston223 (1960), herein incorporated by reference. 40 [0072]

Studiﬁ@ Jzﬁve shown that only a few drugs use facilitated diffusion
mecharfVf Angtherembadiment of fhemiShodsand pagpositiony displaged hegsinp the yoosiylationief facilifated,
de nonsdiffisbedechaisiye inttlglplarentalbairiert Sacititeted diffadionfragires the prysamy bfi agtrrigptbstacast

vesi cl Ggmfie pﬁcenaa4l\/l\4¥90\%p ﬁ@ﬂ%ﬁ Z&hep QTJ&%&%Q&%Q&&Q Qéh concentrahons relative to the

carri er-I4e dent Tend sd4' ! $Tel i1l J. Med. Sci.

306: 15ficheels 1‘("’]3?5@) %‘TS“DE@%E@&’F frans ROl H&Wetverotfa“sp‘&WélF%‘P‘BWm o8 PRAEs e |tbﬁv ol ves a
cAfbi niaput afaneedy, 45 aypeied ® activelirdngpoit bii sttatamels. dadilitatedidiffnsiommsialiyndqsaiises the he

rate-| eomeﬁdaﬁa of brh A MR Ea1s Sdr EBstihEds BwRARS kb L{c]iffét'ﬁ Lif%—maﬁo%/ T be it for ( 2004) -
Pl acental carrier-nediated transport systems have a
many substances, such as carbohydrates, facilitated dxffusmn provides a means to i mcrease transport rates when the

functional and metabolic needs of the fetus would not be met by passive diffusion alone, Folkart GR, et al. Am. J.
Obstet. Gynecol., 80:221-223 (1960), herein incorporated by reference.

N

40  [0072] Studies have shown that only a few drugs use facilitated diffusion mechanisms to traverse the placental

barrier. Ganciclovir has been demonstrated to be taken up into maternal-facing syncytiotrophoblast vesicles by a

14




been found in maternal -faci ng syncytiotrophobl ast nmenbrane vesicles for
cephal osporin, cephalexin and 5 glucocorticoids. Kudo Y, et al., Biochim
Bi ophys. Acta 731 415-420 (1989); Fact Mg, et al., Biochim Biophys. Acta
731: 415-420 V&lg _lncorporated by reference herein. In | |gl§t of the
relativel y PERYWPINEt hat use this nechanism it has be®@RTAISHYSE4608 t hat
structur H&&i&F@@@@%ﬂ%ﬁF}fﬁ%{ 0 9%&5&1 §4£018; - % (ﬂ@f nﬁ%er%port of

nucl eosi nost primary species to benefit fromthis

t ranspor F%S?@‘f“é%‘ﬁba@y‘f;?é’l"é&a cqpt ma(hmztasswefeﬁ f?ﬁé‘ttﬂt??éhff\’?‘%{‘rfgeﬁ]@f“f’éﬁ’ e ratgdhimiioe Anot her
enmbodi netidnsfefstep betng ﬁBid’mﬁfﬁm&ﬂCSymOﬁﬁlp(S‘D(E) @nsengd] caicitrosdidtedieangon systsmsg @ al3d

modul at of &, Rl hAREH S heComo Q&hmsﬂnemaﬁﬁe%&g koG %Eﬂoi’i@ phARsRgy t of drugs,

chem cal s and ot her su acr oss | acental barrier. Active
t r anspor Blueeartigeids. Kndo ‘blefe?ééﬂ?chllm Bigplys- Agta 73é§ S13P 61390 Fers MExit . Bioghima Bigls usi on
Or passi X&a 1314155420 (1083), mwrsteﬂoyeamanga)bprelu SH &bt yf thel rélativilg fefv@rug thit usad&nosi ne

tri phosphat t hro

el ect rocﬁ‘em cgﬁ?}%begé% “&n f)srugé\}?rdg%d %td%ﬁg&n&ugf&%w &@g{%ﬂ%@&@% t he i nput
of ener gjuclegsides, il prtak@p‘mthe PEEY Wpgies Wyneﬁkﬁrow hitiErmet system c¥yre et £28849-on

gradi ent, however, saturation of the transporters can occur. [0074]
Exte??vgcme ‘gnls%§ have been conducted regarding placental transport systens
of nutrients, “as amino acids, vitanins and gl ucose. See Hahn T, et
al ., Ear [@73’} @g:tharremyodi&nehﬁcﬂ h¢ B2th¢dd Qﬂ@)mpoﬁms disdloseAhereig)is uselofsadalhtors or therapeutic

268: C132 Jg i p;lu%a%achv@héﬁﬁzﬁﬂ'a?&r&g@ cHMicalBRAG, thQKH?é&E‘s actb e pP&ﬁthlrls%cr WEYe

Med., 18:;21-23 (198 I ncor porated herein by reference. Active

t r anspor {a3Rert gty Ee RitcEYAL barion ahepgtied thiscilitaipAiffosion BesiYe tegerh FRAvIreS ARETRY: Ppally|
due to sionthedéronotddbngsisi tighbsphiatel(ATR) obidiouyd envrely krered in ¢ha speiménthehnel¢lesgs el
endoggno %av&&ﬁd@@%y% cﬁxm %Lca@L fftﬂe%g%}mg; Q@Zé&an% Mymm%y%ﬁ(eaﬂﬁaor ters

are | oca el t her 't he ternal -faci ng brush (api cal) nenbrane or
the fet &qncel‘“?@?"r%adlﬁ%fs‘t?ﬁ’&‘te’éF"&Fat‘(”lﬁéhﬁfrﬁnsﬁ?ﬁﬁb‘iaﬁ?fémmhere t hey punp drugs into or

fﬁt t oL t [tm7syman¢é@tsﬁlm§1ﬁwba@tcond&@éa Ire@arangt p‘fddé’ﬁfﬁﬁﬁdnﬁr@ﬁ sybtBis 0%\5\%&'16\41@ sich WS t ers
a ave.peen .l I T1€ acent d I ve ansporters
L'B q%mfsl V egtl se._See h gfﬁﬁlEarg'%reén m?é 6%:389 é]?%?}n %J J. tP Pp

in Pl aceft®. ransp or ySIro ace 3 Exenpl ary
Subst r at & cmlgwwﬁﬂda@met(ew@,madmm S}tﬂm Rerinab Ppig Med. rléﬁkfi%@%é} alhydr ophobi ¢

Di goz0 N, in6a4foka@s a@&m @eefer&@a UA Rl @\afisport of rigs @Bt mm&aﬂ&m&m Sybtérhs] &M 11kelyd
I ni dl ne,

bl ast | i d h terf | i
bhaaneet 810 iRGRy e bR R G PECet B gt ShirRh e HAB s
t r ansf er [QX7SpAdtivadniy tafisportelvaie hpitédaitht @ the ke Fictle brushibdéri(pichly@embrahe dr MRPI )
| f at H V
sultate ?eﬁgfa%g%gsgfégﬁi (?a%alﬁﬂc{)n_lﬂg?&tﬁ Iﬂ%?%ﬁ{}'d&%m& o Jﬁﬁéfﬁ& Eﬂcm&%ﬂ&hﬁsﬂbw‘az

pr ot ease resistance protein
Fet al - t oSYFBREAeHET aCPWegP@PO@FIS@Fthgwebfeatdﬁl}ﬁé?ﬁénthﬂe?ﬁt&l de ci spl atin,
daxorubicin, 2 (MRP2) sulfate and gl ucoroni de conjugates (diani oni ¢
vincRbstine, vinblastine, nmethotrexate, sulfated bile salts, bilinbin

gl ucoroni de, paracetanol, gl “ﬁ?ﬁ?%ﬂ&ﬁa&?o%rgﬁiﬁl: enfll UCOr oni de) gr epaf | oxaci n,

ampilicillin Miltidrug resi stance profe etal -to-maternal transfer of
ani oni ¢ Mpt hattiveRrasportest 0fosi lti)eﬂﬂogichmsgﬂocmrﬂ!asqm es | Br edempiam Sdstratessi st ant
Unknown Tﬁpﬁmmmaﬁm (PrEPX OX arnketabtoanaternplrtaiisesi of hidBpRiB)c do>umgdxim @ytlsporile sqaindyd C| N
Serotoni n{transporter (SERRionSepmgomds n t r ansfer Anp = amqmsblasmmian@,phr i ne
J X ) .
transport er Dopami ne and norepi nephrine transfer Anrsu%s’ qumﬁtme, ondmzseuon
loperamide
Multidrug resistance protein |Fetal-to-maternal transfer of ghutathione, Methotrexate, etoposide, vincristine,
1 (MRP1) sulfate and glucoronide conjugates (dianionic |cisplatin, vinblastine, HIV protease
sulfated bile salts) inhibitors
Multidrug resistance protein [Fetal-to-maternal transfer of glutathione, Etoposide, cisplatin, doxorubicin,
2 (MRP2) sulfate and glucoronide conjugates (dianionic |vincristine, vinblastine, methotrexate,
sulfated bile salts, bilirubin glucoronide, paracetamol, glucoronide,
estradiol glucoronide) grepafloxacin, ampilicillin
Multidrug resistance protein |Fetal-to-maternal transfer of anionic Methotrexate, etoposide
3 (MRP3) conjugates
Breast cancer resistant Unknown Topotecan, mitoxantrone,
protein (BCRP) doxorubicin, daunorubicin
Serotonin transporter (SERT)|Serotonin transfer Amphetamines
Norepinephrine transporter {Dopamine and norepinephrine transfer Amphetamines
(NET)
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|

15 WO 2006/ 055672 PCT/ US2005/ 041608 E neuronal nonoame Secot omm ante,

nor epi nephri ne, Anphetam nes, impramne, transporter (OCT3) histam ne
transfer desipramne, clonidine, cinetidine Oganic cation transporters
Mat ernal -to-fetal transfer of camitine Metanphetam ne, quinidine, (OCTN)
verapam | wdyobhag93e Monocar boxyl ate Fetal -to-nmaterna nsf r of lactate
and Val projic am% transporters pyruvate Di car boxyl at e %Fi.l)r”fgf)o(?? PHpY

Mat emal [E DSl S AR TR RS T R N e ol e A A UKo andSRE, 90k AL at e
Sodi unlzmyo&drmmy nin Mg %Hiﬁéﬁ*&ﬁer étal transfer Ofes aéﬁderbloﬁiag Galchatmzepi ne,
pri ni dd Fanid SRR {xfamto-@%ma%fa%mﬁmr G VCRRL e qEmR), L0076
Anot her @n‘gpdl ment of the methods and conposi ti onsershasit p@s herein is|the

modul atmcmoxme P aCeRtalio-miteil Il Ao RAN &l - | Nyapdlcebi@l Ug T eststant| gene
(MDRl) |phg@ies , P-gl ycoppaRi N, is a nmenber of th TP-binding 5 cassgtte

(ABC) thRDSRANE ﬁ‘aEJspToﬁé?? ' %’[ate*nﬁ‘l—tz 81 RGN inat akde | Fnh €SS€ed 1Th The
t r ophohl ast ceIIs hRetblut®die DOr der menbrane, but not the basal nenbrane.

Cor don- Mtﬂn al » [Mternillto- BRI ofB(dHA ldE M arbaratepBd, plihdolid) »  SUgawar a
I, et eumnspoﬁamﬁrr)l?es. Bébolidaee- 1929 (1988), hereipn incorpor at ed by reflerence
inits entirety. Studi es have denonstrated that placental P-gP regul ates

t he t(rfa? ferrt of ng)éfl osporine, vincristine, vinblastine and digoxin into

t r ophdbT 5% F&” Ushi gome F, et al., Eur. J. Pharmacol. 408:1-10 (2000):
Pavek [#0)763 tAnether pmbbdimitin af tha meBo s, and @rp&sBidns HBcldsEDtiRrefn 20k Imgdulktivn ef the pilaaentit por at ed
by T €TPegp A foret RHEH Storue e éa]@ammgxfodutcﬂﬁglgsoylgém,%mmm@r%@ﬁsmﬁ%&y in the

fetal - 1o- matern | tr I rectl H}éﬁre ucing fetal exposureto
the dregge F@éﬁ?ﬁeréaemlm Intbegbﬁety P-gP ixrymrgssed i fi tiomboplast pefig.of thg prushybopder o p)

knoc k Gieinbfane] bu} ndfithel basal chexiipans.t Caadod-Chlde Ciebghor. Htachem @iytotem. W:1gP-g7n@o@port er in
reduci 8 For
excarpl aeeopln et AP g Dl a5 fﬁsgeé%*? Sl

i ncor pereetetsd Bt plassial Bspfc é-%“ﬁﬁ&@e TARIART D HepporiRg) inFrisre, viRblagine e digpxin @8ner of t he
pest i Giopldbldsbceds/ ERKigwRIe F et ¥ Bur ISEacial. @08B: Mi 0t(2008); PaOdk ¥, ét BIG I.dRnMcSchio: Fset-al ¢l ef t

pai'oat ‘%5&2”(2602%?@9{.&%&& ﬁ?&&en@é %WeJ fl }hg g?ﬁEfEr‘%%e drug @Je:%‘ tiié felpt. M CE

l'ess s I NSensi at t sane doses

t est ed° E'?feff‘%Eamfkfri’éfé%%IhefPHYé‘é“‘cn}grfetﬁﬁ’ﬂ’Pﬂe%the dryee %’@?‘@é‘ %f(ZQE’Wem caI exposur e
was i yers %hmleglﬁthabz@,da (pcgp; RSckeu pr )eﬁoﬁhecaem&fstral;’mﬁ’mpomc&& the PP rr%ﬁo%&rﬁ ned by
fetal enot Q—S H%,'W {) cko ceh firmed the
o) or FERRRFREBHT RN s it PR R CH T LB Qe Ibxsy ot ol
J. O i1@45TH46% 0898), hérdin indodglorated By refe@@Hps shovn thif hduiimdtretiyn Reg iissther nf:the pswdei at ed
Pr1gt €iQerfoda wl'as E@S@lalteﬁ wEtQQ 108% Jn%{agicbﬁ'@etﬁ 1a R the A1 G kTR ENO AR cﬁ@gt,

conpositions disclosed herein is ulation of glacenta

t r ans pEFPERESs Criich e sy pfigye eﬁ?g?%zy@“ﬂ# TL B eRRE B E e Samdé‘gSFﬁFf&P SYMMRP 1 to
MRP7. keekout migt. dnedditios thBdagst of chRmiwt exprsurs wal invidsedy relatédaimthe explegivh of FOgP, WRIGH- 1302

(2000)yas Agfibdd b%' ﬁ:&pée ﬁi% egthgym&léflﬁr;uﬁ'f%ock&dﬂmﬂmo%rﬁgﬁgé Iﬁaj orBophd 2 5
t hree rrenber g% i fied: NRIB and

v | de
Sugawdfiabft thedy glmp“t@i’ (’SserS“‘LéWtetal i%h’?%’%‘il%fgbﬂ)‘m %%99)3% erre V, et al., Am
J. Physiol. Regul. Integr. Conp. Physiol. 279: R1495-1503 (2000); Flens M
et20al ., Am J. Pathol. 148:1237-1247 (1996), herein incorporated by
r ef er dfididrueiRpiapcedsaciprRiPraeip@RE) Farbid to be | ocalized primarily in the

fetal em}maher Shboiftlet O th mdios aR4 &alg&tnammsass&gﬁmnhd R ModulblioR bAfdcentdR € al .
Bi ochi B| o y% @%’tfa 461, 35 b C?e% t%em ePand to a I esser
ext entRHBE Y iR A i R e h CBFvihace Borst
synct iPottely ¢w§|<:amer IS 9% ARG 32 Q00 herele m@matedrbv wfrnet Ifhmanrkogs)at ke St -
P'Zgr I Ghr€d medtbers dfARQARP. farm{y(ﬂglz gaen Maﬁﬁ&?mﬁmt 2aentea| Slﬂivﬁi&aql ., Cimeiehprt a
vari ety, of ;;SHBR! §i3leSv Rl L TRE! Mydid g hgég} esLl e i ok rf<(?495€it5(%|(20%(?) Flens

MIJ et al., Am. J. Pathol. 148:1237-1247 (1996), herein incorporated by reference. MRP 1 and MRP 3 were found to

be localized primarily in the fetal endothelial cells of the placenta microcapillary., Hipfner DR, et al., Biochim,

Biophys. Acta 1461:359-376 (1999). MRP2, MRP3, and to a lesser extent MRP1, are also expressed in the apical

30  membrane of the synctiotrophoblast. Sugawara et al. (1997); Flens et al. (1996) and St.-Pierre et al. (2000).

[0079) MRP-related placental proteins transport a variety of substrates primarily in the direction of the fetal-to-
maternal transfer. Accordingly, researchers have suggested that MRP-transporters could exert a feto-protective role
by the removal of metabolic end products from the fetus to the mother. St.-Pierre et al. (2000); Cui Y, et al., Mol.
Pharmacol. 55:929-937 (1999), herein incorporated by reference.
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mat ernal transfer. Accordingly, researchers have suggested that
NWtransporters could exert a feto-protective role by t he renoval of

nmet abolic end products fromthe fetus to the nother. .-Pierre et al.

(2000); Phar macol . 55:929-937 1999 her ei n

i ncor por at e&%%&@é%nce 16 WO 2006/ 055672 PCT/ u52005/ %ﬁ%@@”@ﬂé@st
Cancer Resistant Protein (BCRP) [00801 Anot her enbodi nent of the nethods and

conMposi t poRscHls RlsSeRBrdagl ®@cRR)i s the nodul ation of placental BCRP
transportegés] BCRP, an ATP-drlven transporter, is highly exg)ressed in the
I

pl acent al0? Anotefembodjment of the mpthods agd %%}Rﬁs&"nslﬁéébseé%“%ﬂq‘e modulgtion phassntal hey gj n
i ncor por Btrrdratyporte@f BCRR) areA TPRGRIR tiampdrierS {9 bigltly ©besséddt the plivehed. |Allgmtemmet atel | s

resi an t

covor i CriPaBRTSHISIARaN il SU0l00 HCRER Shag 0 DR Sy,
(1999) . meyPt thehempiheagereagants Frohts lPejocaR §’Et?’ia’é{°n‘t» ﬁféorﬁ‘aegwﬁéﬂumm%*p élledBntand
M t oxant 41 00Mcek Res! 9@237€411999). BCREhas dldbé@ishoctstrit the pashage Mbtbjotecdnamicer Lost .

T anspor PR PRSI el RSk CopBERL R TRl ol 5 BRGF  RR AR,

t r anspor ®aeferench pl acenta. Studies have identified the placental nonoam ne
trangporters as serotonin transporter (SERT), norepinephrine transporter

( NET) aﬂono e . fxtrar neuronal nonoam ne transporter (OCT3). Ramanoorthy S, et
al ., Placénta 14"¥88%461 (1993); Ramanporthy 15 S., et al., Biochem

32: 1346- [DBBH Yei 88Bgr embtaioeokas th: modalbtioa bf monohxmtBitmisport@hmMaceﬁtZBStdsﬁ@ Tidle HERHAS
(1998), @l Lo ﬁ%samwmgpm&% b kiR 8108, nbRpiAiith bl et iy 0 SR CT OY

fromthe transne rane Na+ a | ect rocheni ca q di ent
pri mari | §FUrSESHel Hagepnyng ﬂfqﬁ@wegw ARy Eh e PR3 1 - 481 %l%%h#atf*ﬂmomhy
t r oph®bl St al., Biothim SERAcAR (198E);Kdida RS prar, . Eerahtaria] S9Toysensi(19e8) aul derein

nor epin eB%%ﬂoﬂ%%f)J l\igf_!i_?e&cp eSE'i@‘tagc{ I@@I‘ deﬁ\le %%%%ﬂn%@ u%n?nan‘énn]ﬁ)%gés ﬁz{"g:tﬁi Ci_l S ugc%ch%ﬁugﬁt rates

of the transporters inc cocai ne and
nON- 11 oGPl w0 A PereApivlecabred @ T PR bories mopbTRISf dsprenial HoeRgblest, P SHO P61 5 wi t h
hi gh af f NBT tagspait tefotudin, dofintd atid dRAifPlrine GorRhE DaemA bigulai b thrfaus. pG@&%ﬂrrafECT 3is
| ocal i ze i

Qfﬂe%akﬁ&dﬁhﬁ?gz ans a&Pﬁ:ﬁﬁ'a% i.}gqs ﬁm&é@ é&e%oé Eﬁﬁc%dg}grg%gg% apat hy

nor egl nePhI’I ne and mne via a pen ent SYS
0

Vet Joe SEREFANES FansnoRfss wiriegh aﬂizlyzr“ﬁ%bmea?%mymss tRermfeet al . (1998).
Anphet anjoos omlaqs@mem 1R B RHbiHe ARG u%yor@eer@&h &gidnetﬂoﬁ&ﬁ@&%% by

pl acent i c Cation ran

enmbodi me m‘B‘I‘e e pﬁn&gﬁ‘? pfnrq?f‘éﬂftf% tﬁ’ﬁ\g ﬁgdi’ hgﬂ"f%ﬁ q{ﬁf ggggﬁ "iﬁ%?%b(a’am c
Cation Kekatrsprdi(198%)s Amplcmmimest mprmmeac&demmmgaa h¢ stichtaopored Hpbport @ET32
(OCTN2) has been identified and |localized to the basal nenbrane of the
syncti otrophoblast. Wi X et al., J. Pharmacol. Exp. Ther, 290:1482-1492
(1992), beugd Cuiod Naspdesat ed by reference. Placental OCTN2 transports

cam tine 0 e centa the direction f 1 he ernl:to-fetal
transfer [O%gqa ‘ﬁla‘ti‘%m“ﬁ@f%’ g‘fnem °IL£° RS e is ey “la\“ﬂ'é?fpé'?g% 1(1999),
her ei n | Tewpqutes.aRle@entdhfat- dreétenmc@uon&anﬁd@r'esZ (08 VS2)ihebébpeniidentifigdd mnétosahpld@tthﬁm ne,

qui ni di Ny )ﬁ@,ﬁ%@mtﬁmyﬂamomm@%ﬁa%t Qrﬁmn%b E@druzpidhxh@mumwg%ehmm
substrates for al .

ci nmetidi pe, an roca| ni.m

Bi ochem m@f%&ﬁgg TefeeRee. PI@B’H"ﬁBﬁTNZZW%%Q“%% af’isgg‘%)ﬂm%mf@e d§°t°“°3l°fthe Bi ochi m
Bi opBy s. mAghaditofdd a3t -(Baski K.2000) Phalv@rediBrp. Then. 01 T¥6:784 (@299 herainsficementedby 35
Monocar bywh@t Sudlds 35V RifreS xﬁetﬂi&ﬁ,tahﬁﬁ ﬂnﬁﬁé Q&Kp\émtp%lm&g%ﬁ-ﬁé s [00841

Anot her ositions | osed tLFr ein.is the

nmbodi nent of
modul at| ‘g‘g %ﬂ&%qg{%m’(’ﬁf?ﬁfd‘%ﬂ PPN a‘fvé (‘NQDEB PAH®PYr t er s.
Bot h MCTR¢seCogumuh. a&@t’@ﬁt(lﬁé?&)sm;m &t alg Bgchia DEPhys.(Astad 46681 T 847 1200@, bereansport )
whi ch ut jpbdptitegbpekdpehen cal gradients for transport, are localized to the
brush border

35

Monocarboxylate Transporters and the Dicarboxylate Transporters

[0084] Another embodiment of the methods and compositions disclosed herein is the modulation of
monocarboxylate (MCT) and dicarboxylate (NaDC3 transporters. Both MCT (e.g. lactate transport) and NaDC3
(e.g. succinate transport), which utilize electrochemical gradients for transport, are localized to the brush border
40  membrane of the placenta, with MCT being expressed in the basal membrane to a lesser extent. Price NT, et al.,
Biochem. J. 329:321-328 (1998); Ganapathy V, et al., Biochem J. 249:179-184 (1988); Balkovetz DF, et al.,
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40 menbrane of the placenta, wth MCT being expressed in the basal nenbrane
to a |l esser extent. Price NI, et al., Biochennn J. 329:321-328 (1998);
Ganapathy V, et al., Biocheml. 249:179-184 (1988); Bal kovetz DF, et al., 17
WO 2006/ 055672 PCT/ U82005/ 041608 263: 38'x'3-f3%3d"("1'A; ffl ihdo4}sdrkM
19 t eferqpry . Val proic acid, a teratogenic sub e, _nmaybe a
substrate for transfer and conpete with |actate fg{:%@gﬁdﬂglﬂ)ﬂg across
t he pIZEE ¢5zbnlsiradbbit mcw&&mw&fﬁncﬁfereﬁl ValproiPhkad;, feratdgeic sdbStankg4mait 6cla ( 2002)
her ei n by.refer [ | at.0

hot | vapPaE BBt da Ll BBl e RBRRER SRR, Mo HuB” g
met hodﬁlﬂffnohsrlédif‘cmhé}o‘ﬁb herpip pqaRerated §y refeeencsf f ect s of a substance in the CNS
and/or in the fetus. In sonme enbodi nents, the conpositions and enbodi nents
described herein nodulate the efflux of drugs or other conpounds out of
physi andgmpdrtecmammmgt,mtmamsloumhlhgma)cr oss the blood brain barrier and/or

pl ac eg&)ﬁ# Jbl%g ]FJ!IC% onv Io%des co%%: sn(i:)on matlhodftgI é&més gl%l&fgé e f?e"tg f’a substal}cepmg P

trans ors ac |va

i ncr edbeCNSpad/erfif mﬁxtuwn spﬁee@Béameqts ﬂl@foa:lposmoemwwumﬂmdeﬁcwed beregl modpiatg P

t 1 ans gy ok Sf c@lrgs brid@er cbrhﬁ;ﬁldis But af pRysiiicdl G&mpﬁtﬂﬁyn@ lncRMAE RRJsEthe 1Md8 biafb&rier| 0086]
Modul at e nodul at or. ators

be. an
usef ul®® &?f B aﬁee | B on ar gB{ BPYRRDeE, T Elﬁtmsm? nﬁ\%%‘(’f |ealé°din§ﬂﬁs’t 'é%
moldu| amadnlators mvmed/@rancmshrhnsfﬂwhmhe@iBB@nfet@lévanspcrmcrtm p-agP-¢R fanppitesepndshi n.  See

Vang, %od%%eraﬁopﬂambﬂ,&phys Res. Comm 297:412-418 (2002); Zhou, S.,
et al p[@?%]é\go . Rev. 57-104 (2004), both of which are here| n

i ncor Worf E‘fiébﬁé?i’éé‘taf"ﬁ mP@l%ﬂ%ﬁflﬁ%fvbMﬁ% rodylptarsysetal ipfpefnveniosps, e. g.
P— gP niolyplemdisDsush ds @iivontids. Sniable mfodilands indiele Edteahifiom greed tews inclating@-) egidatechrot | i Mt ed

N IRA &r I A n nts, P-gP
transporte l’s“:)etd’ﬂm at oér}rghingvs ;igsgcu ea}ggnflfal? 418n(o(?3 Z]%ou,S et%?\(r:tﬁﬁ gRgldkgeTol yl - °
5,18, 7, TSP ANYelroBtsE M B R HeTeiR ReorBIEed by Fferireds i egtirety. Other sutable modlatos, 0.8,

1- Car bagmhodﬂatyﬂs foBusé Berdin iakiludie fldvghofsyincuiig - bt gl mited 10 p@dmpﬂerchqucr&m(, dod galangin,

N 2. (BT P b ppt kB ok e o St ol &6 nidag 3RE 4

(4, 7- oGkt iyahydmbiraelihifazol 21 y1th)azgju Aifktiiznled-y1 3 Bedimsthyliiragol diviretonmadel-Gheny | -
H pyr a@gkdd §dlénstﬁ3]1§h§QQHJNQQ heﬂﬁ-zﬂl‘d-ez(zé’mazol-s yl)-acetarmde N—[2-(4-Ch10r0—pheny1)—acetyl]-N’-

/T AL R AT K J——

3- ( 4- Gehmpzdb@iyb4/hyjiooSphylvepinigpiaanyide) 8-pllyl-2-phyHdidas-tlampyclopentafa]indene;

t2 tPheh fajdo&lrﬂe Ly zéeﬂﬁx%h& 1) 12,4 oxad.lazole, -Phenethylmlfanyl—S 6,7,8-
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(5,12 853% Sm- Grgbsch ok LT P s MRl Bt 5 pric o
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2 2(52 %' wwfopatismel )seeﬁco&ﬁataméttuyb;ob NP AGHY: Fei. Zﬁlmmmbs% (ﬁ)oégﬂéﬁ%ca?%@db yoee

Kondr at ov al Proc . Acad. Sci . : 14078- 140 (2001 herein

|ncord&?‘é‘l"&&“ﬁfﬂmfyeference |n its enti rety [0088] I n one enbodi nent, a P-gP

S lﬁbst I [0088]i 16 orld SAbain@nt] A HPPRuBstritd iSO ichibAEdnG DA a&r&l@thbﬂl&ﬂdramb&h& akt®dr e fer iem d/ or
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€ h%&?a” M ﬂ\@; ﬁeeh%%ékgotgﬁ%%%mmmﬂ %ﬁ!&gne&?ﬁée §Jte bncich By MpR! Pl asma

menbr pr ot el ance @)gene The nost

wel | dnvalrﬂae& SYifpEYeAe r%@most)welltcmteﬂ@mnrnpbﬂqﬂbgﬁ fv@kxpl’rsiyceprﬂtele fungtigis@t | ons as
3@0a nafdabafctodahed iyl dhdppriaiet hahidxm thitansipaitity aeivalp p&ip dwaphanasg t he ability

L0 actiyely 4 PR BB D gﬁa%g&&%@& add MG Aﬁg'cqger%'gintsfwrx3ﬁpt Ly

prescri anti fromthe
intr adé?@@ﬂé‘rcy@visﬁm“%ﬁ?ﬂn%ﬁ'ﬁ%%ﬂﬂﬁe’éI°Fi\}“°éleﬁfeéﬁ uste ickiipak effeqt pf Brgb cHflux 3cBiKityORf ect s.
The cld Hivgadieagfithidiidr isafdedrbagRf drfif dohvent@tdniinhd brais) WhiclBcairtehiepdroy tRep@ inbdnkistdnt t Oor i s

a decr Sgﬁgucgssﬁg r %cgwegeq Qﬁﬁe%!ﬂ?% %aﬁ'ﬁﬁg Dk} fyt cm}NQ h ?olgalignf%@ %gtﬁ& drug therapy

i nconsi st ent unsuccess wever, sa?
adii ni tiearadehilin atrdgedtl@ CAS 1 @ther tigsug) G@aqurezaéaunévarhemf 2 cm’qud%tb Pgh afﬁmty
bi oav afdubsihtt) wyld bamdleﬁo&dulﬁbe m&\ﬁr&(tdﬂﬁntﬁ dﬂtfgl’forhlﬂSt&de) exposure, adm nistration

of ac und with P— |n|t subs woul d be beneficial when
i ncor p@ﬂgﬁéﬂsﬁnﬁfﬁmﬁmﬁ ‘éﬁeé ]‘g?%“?ﬁﬂ‘?ﬁp‘é g‘i

I O

Jodi*Eht s, the
i nvent smbpdimdnis] thezimgntign m:hdaa la amdnlatcm pf @%Bﬁnspmmm isppn ABG trmspoftipro®iurin

enbodi FEOLodikbiR, héMRtich @izt HEB4ESp @ JRMALRE. 19 RRBkiaBSBREt Protein
th t is an ABC tr@ﬁ@gort %Potel n. In some enbodi nents, the i nvention

i Z'EsPort pspipin mp 1§ o lalT & PreP it Y B ofiP#Ps one  enbodi ments, the BBB
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40 transport protein nodulator is a nodul ator of P-gP, e.g., an activator of
P-gP. 18 WD 2006/ 055672 PCT/ US2005/ 041608 [00 O] bne class of conpounds
usel"ul"iri'llie conpositions and net hods of the invention is polyphenols
Many pol yp nodul at ors of BBB transport proteins; however

suitabl e popﬁgﬁknéggﬁhat produces a decrease of one or HSTQ>%$ﬁ9%ﬂ¥ects of
a subst Q- - @ i) e, echani s use sitions
and nef[ﬂgﬁjé (¢ dfsft‘é PR PSS i eT%@*f‘fms Sy 0|dsc°u g e mse%oli}t’ c(fq S5t

pol ypherrolyshenois aterepd i iery of RBIB reuspdFl pevietns b By er, @M@ltmlmm&amodm ‘y‘p‘ﬁ@ﬁol s in
the di etof oe@mBECIed @R&H Sl §bstintd B SIHBGHAUR nbRBNE nRybedikdd itk LIdBpBitib addh el r
chem cal stru ures. The basic flavonoid structure is shown bel ow (fornula
1): R FEOROEFERPNE ; 5, S R 6 R4a 4 3 RO 10 wherein the 2,3 bond may
be sat ur[80%d A0particnsBlusthdilaslof palfythenst @rigi favoaeidsh Floaéids, themcismﬂm;(dﬁmﬁ&y‘phdnyls in

sel ecte n r

ansubst (b, HAsHl P b RRl Bl ARl M R USRS $PROrono et or
unsubstﬁFﬁ?@vs®HWHFbW§@E%*ﬂtuted or unsubstituted C-Cl O alkyl, substituted
or unsubstituted C -C, 0 alkynyl, substituted or unsubstituted C, -Cl0

al kenyl , substituted or unsubstituted aryl, qubstituted or unsubstituted
heteroaryl, substituted or unsubstituted C5-Ql0 cycloal kyl, substituted or
unsubstituted C5-Cl0 heterocycl oal kyl 18 Bted or unsubstituted
C,-Cl0 aliphatic acyl, substitutéd or fed C1-C10 aromatic acyl,
trial kyl silyl, substltuted%or : Lher, carbohydrate, and
substituted carbohydrate; an cal | R acceptable salts, esters,
prodrugs, anal ogs, isoners, 5 autonmers thereof.

"Car bohydrate" as used herelﬁj hleds73 Byt not limted to,
nonosacchari des, di sacchari des, i osacBharldes or pol ysacchari des.
Monosacchari de for exanpl e |ncluébs t not Ilntted to, allose, altrose,
mannose, gul ose, |dose, glucose, galactose, tal ose, and fructose.

Di sacchari des for exanple includes, butInot Iimted to, glucorhamose,
trehdl ose, sudrmois the 2,8 bad ovehe serahttdrs egsatgattdgd odbedr asteR cabaiodepepidnthceledani ne,

cel | obi g&@sihe g&ﬁptangnhg&%ydz dgépsmtut&a@p unE{Blti'n@dQﬁﬁoxylpéilbsﬂﬁté@&(ﬁﬁﬁbsmnﬁ@&ﬁﬁeod' nose,

and ntinose. exan but n i ed to,
Sk OuS A Bl Soated b B e o Pl et TS
Xy| obi osakyny? Subgtitltaicn m@mmcmn&@plamwed anypfubstitaset] priylnsubssitu@Dyr ugsubstituted

c y clo FEE%&?%%&QW&&%%&QQ@X ELd {‘cyﬁl@a‘ugp}ub&i'tuted G ’tmktﬂmlte'fd @p@ R Lé?é?&?ckﬁﬁkﬁ

t oocxaose. Po ari far
i ncI des® SB'H‘F&’T%‘E““"”‘P‘F(??‘e%“&‘ atiQ A YL S HPSHIHEGHGS 47F0 Sé‘é?‘g%‘tca °“BF%P83§1F‘§‘%'E nan
pust ul arspbsgteted @mgsulgstitatedather, xalwh&mte and pulistipellcarbabpdaate; Sone exanpl es i ncl ude

but not |im taﬁcﬁ RarmabAEH o l;aylggﬁg@&ters dn%L Qi is&h@ré Qereo%&héréd?taut@:ﬁéfi ose and
anylopectln 2006/ 055 2 PCTIUSZ 160 n I ,y~ OO0 O CslS,

F10 O oHfereot
“Carbohydrate” as used herein, includes, but not limited to, monosaccharides, disaccharides,

20  oligosaccharides, or polysaccharides. Monosaccharide for example includes, but not limited to, allose, altrose,
mannose, gulose, Idose, glucose, galactose, talose, and fructose. Disaccharides for example includes, but not limited
to, glucorhamnose, trehalose, sucrose, lactose, maltose, galactosucrose, N-acetyllactosamine, cellobiose,
gentiobiose, isomaltose, melibiose, primeverose, hesperodinose, and rutinose. Oligosaccharides for example
includes, but not limited to, raffinose, nystose, panose, cellotriose, maltotriose; maltotetraose, xylobiose,

25  galactotetraose, isopanose, cyclodextrin (0-CD) or cyclomaltohexaose, B-cyclodextrin (B~CD) or
cyclomaltoheptaose and y-cyclodextrin (y-CD) or cyclomaltooctaose. Polysaccharide for example includes, but not
limited to, xylan, mannan, galactan, glucan, arabinan, pustulan, gellan, guaran, xanthan, and hyaluronan. Some
examples include, but not limited to, starch, glycogen, cellulose, inulin, chitin, amylose and amylopectin.
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|
"n H"OH HO "//OH HO ~"O OH OH OH gl ucose gal actose fructose O HO HO 11h"
at\O—|O//O—|O—| v OO OH=HX _POOH HO' HOSOHOOHHOOI\\ OO

HO\~ "OH OHj OH OH OH HO naltose sucrose |actose 5 [0092] In sone
enbodi nents, the invention utilizes a flavonoid where the nolecule is

pl anar. | odi nents, the invention utilizes a_flavonoid where the
2-3 bond ?% unsatu?gted I n sone enbodi nents, the invg&pﬁﬁwoﬁ??ﬂpzes a

fl avonoi d where' t he 3-positi onéis hydroxylated I n sone enbodi nents, the

invention utillizes a fl ayonoi ¢ where theﬁf 3 bond is unsaturated and the

3-position i s | at®d (e. f L-awon Fk | n, sone enbodi nents, the

i nvention utilizk i ro e oup consisting

of 10 quercetin , Ccbrysin, i \ rhoifolin
|ﬁkaaenpr§0

di osnin, galaagfn ; icetin, taxifolin
naringenln naringijn, hesperetin, h sperdin, chdfcone, ofetin,

phl ori zdin, genistewnn, biochanin ApHcatechin, and epléﬁtechln In sone
enbodi ments, the &wwention utilizescene or nore flafdi®ids selected from

t he group _consjisting of quercetHﬂb i soquercetin, apigenin, rhoifolin,

gal angi n, qhbseh' , horin, rutin, \kaenpferol, nyricetin, naringenin,
hesperetin, \F | FxetdoH and genlst§1n Structures of these conmpounds are wel |
15 known in ﬁ OTxitchfield et al. (1994) Bi oglgem Pharnacol

7: 1437- 1445. e | N SONRO ,OHhe inveptio utilizes oy | @VONOL .
In sonme e odbnqus,ohhe fl avogot, i ected frofr r 5|st|ng of
quer celdn, Y'n, norin, ruo n, OWOI cehanH gal angijn, nd herol, and
conbi nationg thereof. In some enbodi t he fHQAvOY g’ @ Xowd from
t he groubdbon |sFDHg of quercetin, g¢l angy, and kaeg heégl and

conbi nati ons pfhereof. In some enbodingpts, the flavinol Juercetin. In

sone enbodi nentrese t he 20 fl avonol lacssegal angi n. I n sone e odlnents t he
flavonol is kaenpherol. [0095] A particularly useful flavonol is quereetin.
Quercetin may be used to illustrate formul ati ons and net hods useful in the
i nvention, however, it is understood that the discussion of quercetin
applies equally to other flavonoids, flavonols, and pol yphenols useful in
t hé i ri0892]ilmspme emtypdimets e etion utitipatk fyadneid ghaze thf VOB 6]} is Plawr.shhsaret ur e of

q uerc eetfﬂbwlﬂle%ts Mn@ﬁ hees GfﬂWoﬁ&d Vhee ke 2-3 bérd ik 2004/ ﬂ@é@geg'lb&?ﬁ;yn!sj%?eo 05/ 041608

RR/ mventlon lltl.llZCS a onouﬁ%ereafhe 3-pos1t10¥ 1siydroxylated Iﬁ somle1 er:rgxbo ents, the invention utilizes a

flavonoid where the 2-3 bond is unsaturated and the 3-position is hydroxylated (e.g., flavonols).
[0093] In some embodiments, the invention utilizes one or more flavonoids selected from the group consisting of

10  quercetin, isoquercetin, flavone, chrysin, apigenin, rhoifolin, diosmin, galangin, fisetin, morin, rutin, kaempferol,
myricetin, taxifolin, naringenin, naringin, hesperetin, hesperidin, chalcone, phloretin, phlorizdin, genistein,
biochanin A, catechin, and epicatechin. In some embodiments, the invention utilizes one or more flavonoids
selected from the group consisting of quercetin, isoquercetin, apigenin, rhoifolin, galangin, fisetin, morin, rutin,
kaempferol, myricetin, naringenin, hesperetin, phloretin, and genistein. Structures of these compounds are well-

15 known in the art, See, e.g., Critchfield et al. (1994) Biochem. Pharmacol 7:1437-1445.
[0094] In some embodiments, the invention utilizes a flavonol. In some embodiments, the flavonol is selected
from the group consisting of quercetin, fisetin, morin, rutin, myricetin, galangin, and kaempherol, and combinations
thereof. In some embodiments, the flavonol is selected from the group consisting of quercetin, galangin, and
kaempherol, and combinations thereof. In some embodiments, the flavonol is quercetin. In some embodiments, the

20  flavonol is galangin. In some embodiments, the flavonol is kaempherol.
[0095] A particularly useful flavonol is quercetin. Quercetin may be used to illustrate formulations and methods
useful in the invention, however, it is understood that the discussion of quercetin applies equally to other flavonoids,

flavonols, and polyphenols useful in the invention, e.g., kaempferol and galangin.
[0096] The structure of quercetin is shown below (formula IT):
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OR OIl wherein each ORis an OH (i.e., 3-0OH 5-0OH, 7-OH, 3'-0OH, and 4'-0H)
and each Ris an H The nunbering of the carbons is the sane as in Fornula
. This form of quercetin is used in some enbodi ments of the 5 invention. As
used herein 6&£g&1 guercetin"” al so enconpasses derivatives of ggercetim
wherein each’ i ndependently sel ected fromthe gPEUESPSNUIEE ng of
hydrogen, substituted or unsubstituted Cm Crma aldgy!, substituted or
unsubstituted aryl, substituted or unsubstituted Cm Cnp aliphatic acyl,
substituted or unsubstituted Cm Crp aronatiR 1, DR alkyl silyl,

[ £ wd substituted
carbohydrate; and its pharnaceutlca.gy accept; galts, esters, prodrugs,
anal ogs, isoners, stereoi somERO G- tagson ] 5 of. In addition,

nmet abolites of quercetln e.g., dt i j- 0- gfucouronlde are enconpassed
by the term "quercetin" as useds s [0097]]ln sonme enbodi nents, the
quercetinis in a carbohydrateRdergfgﬁP ! e.g., a

quercetin-O saccharide. Quercetin-&hsacgharides useful in the invention

i nclude, but are not limted to, quercetin 3-0-glycoside, quercetin 3-

O gl ucor hamosi de, quercetin 3-0-gal actosi de, quercetin 3-0O xyl osi de, and
quercetin 3-0-rhamoside. In sone 15 enfpodi nents, the invention utilizes a
quercetin 7- Gnhslaﬁehaokmnoh@@%bﬂl £OE0NEH, 8 NORGhd BT andlektd RiigWENThoN utilizes

a quer Ce:u%’l a%er Ce(?:ar} ons1s esameasm?brmlqam% gfqu?r Il{s’]]qsteilggon%embc%gne%{tso S and

car bohy Ivatl ze uerce s use recra hat the
vari dus ifsries. &uswgmeébqtﬁm “mnyennaa}seewmaw@qﬂvapwaﬁdmeww @fh R qnbhe

COMposi tm@ﬁ@d@memm@ﬂm@fo@ dAsistinb Vo8 RifdtoRdd, subblilted frahsubshifited O EalIQT, substituted
admi ni St({ ﬁlgsl O&u 49 1 s%st?tﬁt orr]gnst h%&e@&cé}%@aﬁca ][srllﬁisumgdo(r:?né fst%e é)rbsoa%%atfxcor e,

used in e COHDOMXTIOH or
conbi natdcyigalkyl silylsubstituted pr ueﬁfubqh@tsd pthro cRgbEdrmRId e, WP%‘@'}}? Thus, in sone

embodi rrent s tah@udpiﬁmtmmem iceéptauleea&s SsteBOPYRRS, tahaqugs QbmeIB Lrdekkorrd dr kaBlom@s
quer

uce or n or fetal eff of a
QU s{Encleod o RS rmus SRR s drsin G oot i B BR 6 1 n some
enmbodi rrehtwscemt’ leusefbereiget in is provided in a formfor oral consunption. Oal

bi oavai | @i}t Yol bl e Buefd: %ﬁ??&ﬁo&%ts'dx@nﬂ@z@ﬁfoﬂL , S4iRGkh BlsadRribat  of

guercetin agdl ycones, The b| aval vari ous, conponents is
dependen?““'{fFFnﬂ'Saf‘il}g‘dgﬁ upedul ggrthe inyensignDelpds: bat rgdimitede. esreEs - 8§1ya‘ﬁ'de’ Ayesoetin
pendant Gylgarhatiiiside, qlerretideld-pdlaotasidef quersetib 840-:@logdk, dnh giercatinesSed-fhanoside. i ©Ms ar e
res Si cguercetin glycosides, as well as
spegg?lag#ﬁF%%%”%hﬁvgﬁﬁg&#&a sﬁ%%ggg&k&#?%r distribution in the body, the
maj or  el089%| Ih seme cujordiments, thn invepkerouitizss aiercetin agycone o ieprerebotingng-agpoiationofi d) |

i s foundaglybdnay! an@aﬁb@hé@aie@&lvkﬂz&&/quér&u&eﬂﬁédt ut\m ﬁequréaﬁtemaaﬁ m&ﬁus%mﬁ OrQkrcetin

factors. 3 001 tlons d Ilve
o oy P TE e AaFr T R Jis SR R ot aopap Dhded G i MRty o B HeGieoly |
sacchar|@@gmyﬁanemd@@mm¢me@@nefémbndwmdmmmmsMﬁmmewed@mb@dmwewm9HWMmd

quermet i Ghoies SraGinyi€ R, A€of cdnbinkt®ELis b PR ofQbudhe eﬂﬁ!eﬁﬂé&a%ﬂ on of quercetin; in
sone enbodi ments, a pharpmaceutically acceptable excipient is included in

the conp999P9); Tws myspmecihodinaris g F“H%‘H?“sfea“ﬁ‘?ﬁéf“tf@?ﬁ“:}?n QL oppthgel VNGRS RIFFARYS fodwiufeer used
in an or alkmqaue eiRar Mbre ONS onﬁtal efifets ﬁ:tatsuuatancb Ruck wmheeapbmdagai&,retgs an afalgesic.

phar mace 1y cce s tncluded in the c sition. In 21
00 2006 QLK 7T e e v ioR i A o S rRRRT O on er
gttercet hlw%h@twf;ﬂe@@md@rsaamdqmseemﬁy upgrop todhatef ewerpamelswd@ Tfs burs‘@@hbilihf ofin

or al 25 pr@Parieds téiposhis { U@Eﬁ@ft b:m) thh Extewmo@aie@ eHol3B3f Boietids aamrms@hﬁt g hhiy
accept agl!n gd?u)%g %t Ps behntedlthsatcflp?rx]:ﬁic carners are resgonmblf &)r ,ﬂy é%sorpuf)%c;} var*ous uerceth glzlcomdes a% in

car bohydr erivati ze uerc

whi ch arvweldespsjfiptintestng! befagluggtidpges.i h@ﬁdlm(?@m@a‘wdw@@ah@%éde qusesetisd on their
oral bi oyadohiddk k.| dubrcetih BOLgucéi®Inal) @lféuSd OrhiBRAVAildbNE/i iSRRI t6 the Presence of food
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combination of the ranges or amounts, above. In some embodiments, the invention provides a composition for
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)
guercetin, that contain a conbination of quercetin-3-0 glycoside,
querceti h-3-0O gl ucorhamosi de and quercetin aglycone. In these
conpositions, the ranges or ampunts of quercetin-3-0 glycoside,
guercetin-3-0 gl ucorhamosi de and quercetin aglycone nay be any suitable
conbi nat i onwf 20béies567anges or anounts, above. O her 5 quepefitinSassaeari des,
as described herein and as known in the art or develoged maybe used as

wel |, [aoodiskdy of s torm dhifpdidee@at NS elfert of 2 sebstania S futoEtt ?rtléflwgry efccept abl e
exci pi enjueretin, datscBntdiNLdotibiion of queltetinSiD $iyersias; uedkas B OCQBotinindGdendduercde si 1 ed

to Be Re duced S 00109 Th i nv I nposi tions and
met hods * cone é‘lgjgesgcomos wrgﬁ %1%‘%" erce%fn& b%g'u(gldgé{rltegcgéu §§ in the CNS

and/ or fgé:pq;bamnqswe a@tﬁb%@%b’“%?ab‘&e 'ﬂp’rsléiﬁbie eonbingtiop pfdhecpygesiopameurip pherg Ogher
abnosnal ueeasiatchides( £ d@eribediRfed a.ncﬁﬁ]&lo% & thelArt OF &mpéﬂﬁﬁa}&e dies ﬁa\‘&ﬂi) Th e
substanlclﬁ ﬁ’%i be an agent that, is introduced into _an anina d%

t her apeP9108h gent Iysgugot thesg gmbadineqts, ajpharpagguticslly 4qceplaply eypipient fstaISW“T]‘I‘ “E)e

appreci ated that sone therapeutl c agents are also agents produced naturally
in an aninmal, and the two groups are not nutually exclusive. In sone

enmbodi namt subsn‘ainaeswmapnsmfdctmﬁemstﬂkdmelmdﬁced(etgaj)mgs)r enhance a desired"

ef f ect ﬁBOf@? S Ub%ealgv%n on rmgdeh co&gF stlrolfts(%gchﬁ? OP‘H reguce or, ehmmateUEt %}Pegs ofas Vﬁ‘?ﬁmﬁ .

COI’TpOSI rons'of the 1nvention a apeutic agen
desilfed in te FXi%andior fefme The subpance MENS progradd vertheﬁefﬁatanembm@oml cpiéion(ganbeta | n

sone emedtomtghelﬂehﬁtse@apmlstusmsmw TRk 0EkSs ﬁod&o@&nﬂo@r\/&ﬂﬁal ep,4itilize an

anal gesi ¢ ln so e anal ic_a an op
anal ges |ﬂE:eralp ?8% geﬁ%nﬁﬁeﬁ*é% gain rf’lﬁ’ Itﬁ'hlgﬂ @%’éec‘?:t tspmg ggﬁra%eﬁ?cﬁeéméﬁ 1S‘be5| c. In
sone enredispedicsd natufally ig angoiosl, tridoeswegiahpnad dookgually extlhsive] Pnseme embetipenis|theze a

non- fmal % JsiGords Q{ﬁrnﬁ{ﬂgdérréta‘ﬁl oﬁamceadetuemftett oBe e&%&ca gata%ptétaatffetth%eemem%dssorre
over.l.ap

rou as sone ent V rimari
O mal5aD R cappetionsf Beimtapa T e ey RRBreu ety B P e e Rl LS s t hat
have prandferrfitd] yifeats pfoe-agent igest emtedifnents thatosposjipw\andiectimdind thel @gantie utifize an

anal gesi gagedibgpeht M SoHel cRBodRRES) %Q&?g%ﬁc Jggh?ﬁ &n opﬁaﬁ%;ﬁ’éaﬁél trh onR SRS el | .
[ 00110] nce, in sonme enbod |rrent% he net hods and Hrgg;%l tions of the

present FPHEFERE # BI-ORAL 2h3eesifs Bpoms SORHTRE e OrPUHLs é‘tdtm Peiryeatep e a
t her ape utos-enalggp@niiesipeutiangeo iewilt kapgliesiadtisy thardigsoche s@gep betfvedniii@setgrvepsappeantei ¢ agent
25 wigl | Q&m%ﬁt&b@}%&%@&%ﬁﬁg@w&e&%scﬁ 136 el BEdpeff el M@ﬁé@%@&sm&%@' n

nodul at or. For instance ess therapeutic agent _nmay be needed to reach

opt i mal REPPEEE noRFRAREctGs f&"dﬁ‘ﬁ“’rﬂ“ﬁ'tdéf‘% degree Af apaigesis- r%?ﬁ"ﬁ‘?‘tﬂ BEBPErH bdul ator. In
anot her thempbmdagam’ﬁss/elto adm ni stering the transport protein nodulator with a
t her ape gent al | ow f.or chroni c nisterin t hout
dr ug eslcibpﬁ[ﬂ?on anﬂfvI Sros eﬁouotdlmﬁlépg] e%%“gangn I?pﬁmg] f%hepfese tqnve’?:lr(]ne?ang \(,)Hdl nent
co- adnitp msduétemnrgpqﬂhea tarlehef;ﬂmapeupcr agendsi fn smmbestumntswhq dosags of ghp/therapeuticiagent

el i misnatyiin e Afduldted DERF R @thd Brecd BRRY trahishH PrateirdBodAIBYS PO i@Ghde Abss ﬁ&tﬁaafctagsamt i.e.

wash out d n, an overdose situation or tq wake U en ter after
anest hesta.° ’%n od pAgChs °|%’B"‘g|ef?f§tn &n cogd qméwg’l%dﬁa%s&‘f °6?igp‘§&f’dnt8rn é central
ner vous espedireqnis coradenimpsteringthelirauhperbmoten m@dulewpwsh@lﬂmag@hmbntwrﬁb‘a*r@mtucaﬂlss a
fetal cogRafdRRMeduk Q/Qtile&tjdlug'l;&@ladoﬁ bddor G@Q&tﬁ%ﬁ%@ MPHSanssY B Abthet Qﬁ@&m@i fect,

as used herein, enconpasse su s%ance in the CNS. The

ot oot ey o R o oL £ e BRGERUEER EoRA0) | Ul ar . at
t he 30 sshpsiol@Ral cempettmentate. tvheoubrhgamatle@ébse siggdtion heo wakt tn & ptigbfsts deel ;| or at

the | eVE‘alues@tEsxat hﬁsoﬂ@én&bB&m&xEs&ﬁJBh?sﬁUlog'Eh%onﬁ‘Jaxfuﬁﬁl1s DRYir M RRiohsQFdkend. T SRAE OF nOIre
obj ective ich may be used to neasure the

su
ef f ect. 8r Eoh dlespﬁ)ﬁ?i{’ aggmpaﬁ”ﬁegtls an%?l CE)%paFIB?nFmI |y or abnornally produced in
t he CNS,[08lidh as anetbmm “centped haayoud dy@enefCNOdifeattiys uked haeif aiicampassgs ampéffectef £ ect . I n
sone € nbsglglaﬁ@ lﬂ}tﬁe CI\ESh Qhe%t ﬁ‘];)f t@géute%; c}:@oﬁuméﬁ’&&ﬁay%@&o&&ngﬁ QXiﬁim“ ?t% ’usslxe,rrp ai r ed

conee,ﬁnt rat] on, sexual dysfunctjon, I sturbances, habi t uati on,
depeidertel &t de cirevel# tbafn“lﬁt?&an leyeh gt thatetf FSf tbaétﬂre‘eeeeeﬁ Thy SHRSTR2Y TABeRf B ¢ i ng,
di zzi nesme orm@re®bjgctiveqd Aibjetrtmanners anyefi ahictohys bensat th rsuribeisttakor she@isibstancess ual

di sturb $;
L R ey MU ERS (2 BRSO RS
endocri rFSfJEfétIH o embﬁdm&btﬁﬁe GNP eiqtof 2 puhsiangespn be drowsmess 1mpa1red concentratmn se

dysfunction, sleep disturbances, habituation, dependence, alteration of mood, respiratory depression, nausea,

is

40  vomiting, dizziness, memory impairment, neuronal dysfunction, neuronal death, visual disturbances, impaired
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[00112] If an effect is nmeasured objectively or subjectively (e.g

drowsi ness, pain, and the like), any suitable nethod for eval uation of

obj ective or subjective effect may be used. Exanpl es include visual and
nuneric 5 scales and the |ike for evaluation by an individual of, e.g., the
Li kert sc i n. A further exanple includes slee

neasureneﬁ%léééoggisg?\sl ness, or standard tests for rreasuﬁ)eér@#?w%“%&

C ONC e NdnaifioiOuleratte rtidittio) BaluCirese tdhared Mehodldhe: jérkikeg or eldvex@Bpathitd, obioRBImatisRd hods of
obj ectjye-and subjective evaluation of CNS effects by either an objective
observer, ‘the individual, or both, are well-known in the art. [00113] The

t er m "[081R21 efféf:@effecasmwswome@mlmrstémdpé@gsé@wm g @dthe ke @empasses any

ef f eCtsuQafble%eéaQi @Lma&a%mo&éaa&e of s%bjéceweﬁsiaaﬁadoe ld2h. %mﬁesmtueémm amﬁl&m on the
fetus. The e hroni.¢c.” The_ effect

or 1.9¢ hem cal ,
ol w1 St o B g B o e B R TR PP gan | evel
or at ddtnelaﬂereyéalrmcn‘smedmet of duatvsines, ap stgyelintl B513 fox[x@s@slliem]ent,éf cbhdawratigpemidntagoref f ect , " as

that t.erih madyis Gk, Hﬁ&@inﬁ oth&ﬁﬁﬂ&@@i%%ﬁ&v@anﬁ BRE LA Fio R ERSIehrecRBHLiRE: 2R
prophyl act’i ¢ benefit t erapeutl Cc benefit Is neant eradication or

anel i o‘fb&ftivﬁﬂ’s‘iﬁe”tﬂf?éndmi’ﬂ@rq’%%geﬂf Yopurptgatng 15 treated. Al so, a
t her ap{eﬂlli} beanhbfaml‘&ctﬁ@ﬂﬂict?\é?ﬂcd/ﬂcieﬂ, Jn&ﬁmpﬁEe@-EHvQﬂéct &Ebn@ﬁsseaaﬁleffw &tal on of one

dsubs%nce tCﬂ’ﬁFif ﬁQ%IdECCg 11190% tCI'Il s?('s?em 0%8 b %us O’?hea&‘ecg b ac e Olt' Chl%rnll? efhe \eléfecg

d| sor erve Ph

not wi tihaytbabiekihergical, lqeitular, Héhq@ﬁm lewal, atithg preert Ipvel, atithe Iwwqrsaetcw opit thi levdhef tiendler | yi ng
di sordegﬁremgﬁﬁsmprophyl actic benefit, the conpositions may be adm nistered to
a pati %ﬁ ? ri sk of devel %ﬁ a partl cul ar disease, or to pati ent

repor th i} one dt heEpRtipHig 5 inPSEficre i) CncqpRpTS ArieaRentic ba‘ie@e‘a%(%” even

t houghpréphylicacfeodtit. SByaherdphitis bedd 16 8 asant drmlication br afeoeatibed the A engngdisorder péifgphy | act i ¢
gl(‘) %ﬁfh"'ﬁtﬁ“c I,%,q elsiaﬁmyf,gagat ach?ebéd%tﬁﬁlk fcafi2r R é\{oﬂ%ﬁe fmof% ofhs€ase or

g or Imnatin ne onset o tons of a di sease or
condi tAb¥YP °3§F1(§WR‘I‘§“S apfofiatsd b th%ﬁmd?fWé isgrdepsughat ﬁ’r‘ﬁ‘@‘P‘é’g’%‘F éfr?bsﬁ‘f"cdd“ thej sease or
condi tpafiet, n@mmmmmg eatshepatientomy stk effifcted fitchbferFingdifoatenFoqpiphyloticghesia
or gane i pibsisa oy BikellsEloPlos Dol i 0Kl fin el ShAME U lucnng
physi oT&giRes of 8 P‘Hﬁé‘ﬁﬂ‘@bﬁyml?}%qf é{hseé%. egttnéhoe%k a d2‘5n°é‘§<?,flﬂ&iﬂé“%§6m¥d{9‘rm§° ¥ agent s
f r2aom tihade.i mﬁrﬁﬁhﬁladnc Pt ihoides@élaytindd @r qilynsting ke gppeAdncesdf b Hisdads locofdition pilafEng oBUC h

h | fetal
oS! okl il SADRALLIERL 3 LB S50k VRIS BRI (2L
ovari ékseﬁﬁﬂc?mégmeOmWOQ@SrFQf agents [00116] The conpositions and net hods

of thqonmntl Or’fh@ﬂﬁx@‘%ﬂﬁﬁﬁgl&@@mﬂﬁ'&eﬁ}# asQEH h&Ein MBLdRs @a@ﬁdl&%ﬁl‘sﬁucm?b‘s" s@eNt s in
conbination with an &g?é that reduces a

%I ef fect of thaz anag’gem Cc, such
as a BBBMY ST P RPHITERH O% FPAGES Vhe alp}‘}'s‘%??éfflg?é@‘r“&‘c H'% agent s
uszid texclude dergreurds or@genty i the inelportidyof the ahygielegic] (ot ergpeca [Shah physivlagica s

pai NKi donifrthentSindhii¥ m@%@ﬁﬁer%fxs dydin, Bt %&I &Expﬂtﬁ@ﬁ%l&n@ﬁterﬂil WSt 8hlaiked withh | €ve pain
and to achi eve anal ge3| aﬁ% absence of pain"). Analgesic drugs act in

var i oUSEasrel e CkE®sat ¥fer al  and central nervous system anal gesics may be
35 enployed for synptomatic relief and include broadly two major groups: 1;1
opi at e analAyeAvalgesic @yntnonopi at e anal gesi cs, includi ng anal gesi cs and

ant i pyl0811@s, ndhs tamperitivad andmettiods i tha ipmeatiareycothpageythe useiefonaorinat phedensic

pageac e;g@dmﬁ combinMQ AR B2AGdnithat febnicEs} GINS G frRNEfitHd QRIS K 5 2 BBO frarBpoR KRk
deS|prarE|1 impramne, anytriptiline, nortriptile), anticonvulsants (for
exanpl B8} hanmzepi ne, val proate), and serotonin reuptake inhibitors (for
exanpl [@01 ¥ uox et Amigesic agentsamiagehis ned tosende pedliminety painriAx eellgesic (colloquially known as

ser ot Oﬁlinﬁlléi% ?ngkxﬁﬁi?é? b e BURER S gt ke Pl LeREVS phif D 1 RXBAP L1 4B ALY b e,

serotonin receptor agoni sts and antagoni sts, choli ner gl c

dul oxet | ne
( mus c RPN ‘%:““EFF& dreR 35t P YRTIOYS vawom s afripheral and cental meryQus sygfemialeesis dnay Beur ol ci ni n
ant fag Oé’mipk)'gléil for 2fmpfthaRxEltef i ToME: biadly MSHﬁjaﬁg'l:ﬁlﬂsl 6,0dPiate afdlydsics, D] ionopfiate’

f ]‘: 0" neug %ﬁ&m@lﬁ'&ﬁﬁxﬁé&ﬁé@%ﬂn&pyﬁﬂ& HoteRidil SEhRELESry T DGO R @R, ST NY
© Oxylgc?omgthacm, tricyclic antidepressants (for example desipramine, imipramine, amytriptiline, nortriptile),

anticonvulsants (for example, carbamazepine, valproate), and serotonin reuptake inhibitors (for example, fluoxetine,
paraoxetine, sertraline), mixed serotonin-norepinephrine reuptake inhibitors (for example venlafaxine, duloxetine),
40  serotonin receptor agonists and antagonists, cholinergic (muscarinic and nicotinic) analgesics, adrenergic agents, and

neurokinin antagonists.
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gabapentin, pregabalin, hydrocodone, fentanyl, hydronorphine, |evorphenol,
nor phi ne, net hadone, tranmadol and topiramate. 1. Opiate anal gesics 5

[ 001191 I n sone enbodi nents of the invention utilizing an anal gesi c agent,
the anal gesic agent is an opiate. Opiates bind stereospecific receptors
predoni nant o d006/6sbe2 CNS and peri pheral nervous system dhgusidesoskappa, and
delta opiate receptors are the receptors nost responsible for the anal gesic
ef f ect s. [0MASYEL" V& diSthibofimbbitiigeichpats ae sdeatediittm td Saphasistinp ef cigudund, y
undesire u Kappa
recept org;‘1 infm?glte%gr a’Ih?&%%o(rr:lgtf%{ 311 %9(?{{1%%%31?2% llaglgdrl d oa%% F&Qhoﬁ‘e t &s&;])iﬁrrd\al

anal gesﬁ@Publmte al so cause mosis and 10 sedatl on. Delta si tes are al so

i nvol ved in anal gesia. There is no ceiling effect with the anal gesia
provided by adgiateiapiig@hicsanounts of opiates. Thus side-effects also tend to
i ncr esasef00d1d) i nCmeant ahoditaRE the MistionGOIAHR Ao Atlgesic GERAH thOinblRis kdefitad an

21 o cordiae OBHEYp SxE RSk AR ReaRUAGR, BRI bR RbL SRR, HEAL | 0N 1S
cli ni ci dnrnreppd Ehrrrses rwtqa%aée tbqrpcewgémshras{p@mbie&the angigpsititeres- ﬂ\@aawﬁm e agoni st
and rrakq;sodilaf] an&l@esi? 1551&&1&& 185the RGAY GRISSired effedtd Ve fespifhtde® depBeghitin] AdiERA R HhoSd.

opl at es SUcC S 1.N N (0] 0

sgl ecti vKangla rfjcleP KT eQerarﬁE %ca?e%r sgzﬁﬁgé%?%gh{}%w%as h Q&A%csréa%fl garﬂo CdusﬁllnemsSls anddr ugs do

exhi¥ t sadafien Delpgites rp éeqmvopeﬁm pralgesiag Bheregs np ceiling € g@Chwhethq apalgpgia previded Bt i ng t he
MU r ecepla@ifiondiRfhoddts 6£dpiaRE: Citatde-effec hiso thld® W&mﬁ intrBasink 8438 Ios R RHohlare

al kal oi ds s r.eat t and usef ul of the invention
i ncl ude & %?ﬂ”ﬂ d‘?%qi)sﬁc%ém PHigp- Agusca gpd as|'Ih°edl Stresr%o?qah nol%%lsr?eccmg’em synt heti c
derivati [001;20] ncl udkoutdi trpein gl pise debititatrigithe clinidifh iy yimogones sthygdrmeaidone,

di hydro I e

opi 0 ds“ﬂ?ﬂ@iﬂn o “ﬁ%g%%%%pty R e

acet & e Wyereoent Pnh&é anq Djephancl, willsleptiystySlork B tREsRioms grdigctiyate '&ereaﬁ‘fcai% ese
(rreper i diniipe Ji exfnﬁt’ki wiliyd effed. Faerial agonysks,act SiHil@1y @ ftkivating thd Find redeptaduind Hlock edcadatiotione,
and carf épq , di phenyl propyl anm ne derivatives such as propoxyphene,

dext ropropo yphene, dextronoram de, bezitram de, and piritram de;

benzonor ﬁﬂﬂh%i] der i Retoidnalkgloidyrstd Uamiqmmn@z@d pyfal ianrdbopilremaqfd@iimelﬁomql\pavi ne

derivatiy Pkl smte)béaa&&nﬁa Bbd.RE; Seaﬁﬁm@ﬁzrd&wampma@e iMAd PR helagh as
but o han Rg al pufi_ nd ther i oids such ocl.ne, .et Ol’dPhI ne,
(i1 D28} eomYaofiant Spsdseodops, PR A OB TP BT S g o

di phen omydllalb menmwlgssqs euch mmvbladmaet and hsmteﬂh@vl arqiptd hydrechtvpdedLAAM); nCl ude

anal gesij;ﬁ; %Yﬁ@ﬁ‘ﬂﬁstéx&% cRER (é% a1y ALY ﬁ%ﬁtﬁm RARBAN remBfGH RESRIRbde) 2B
hydr oco acet m no % rocod onef’ rof’enmnflP %ﬁl%ggge/ acet am nophen,

oxycodon rFpReny gl H’Mﬁﬁé’ﬁ%’fﬁgﬂaf qr?porgp 5% ¢ BERFFIS21 | n sone
enbodi rre\mlsq:mm;nmrmudmsmmdpm tidnioaliges Gich astpentizovire mid phena@picn Mpad® dedvetivesse  Of
an opy oi glh 2HR! irfe; ahJ‘m&ﬁHH&: 8@&4&9& s%’h Ls'%ut@x‘ﬂhaﬁﬁ‘iﬁhtnaﬁoﬂﬁat aﬁ@&&é?%%:d@ afliw ef fect

of the opiojd anal gesic, suc trantxgort Ezfngtelnrm lator. In sone
embodi metfEesine f‘ﬁ’@h’PFpFlﬁli‘“& tﬁagadﬁkﬂ?mé’al #7d AipgPPoxY iRy ABlEBcphi ne,

| evorp hedambmaunm Itlﬁhhdhﬁe; opiiids e il dawdalgesit combinstidab@lch ad dademmmaﬁﬁmpiﬂn, nffdmh&,spuﬁdﬁe
opioid | d P_@Qﬂ@ obil o4

enbodi ne o&ﬂy ﬁﬁ&ggg%o BOQFBI n s%?rd%etae ééagg}gt smw/als op| oidis 35
hydrocodﬁ?f@xypﬁ‘eﬁe/aﬂiﬁ@ré%@ﬂ‘w?é‘hts the opioid is methadone. In sone

enbogt neps22)t he sto&b einuo&maﬁtam%mns ah&th%as]ofa}e uleenem eAlodhPasiBY Re 6¥an &ftid | NY
dose, and dOSln |s of t.en 05|t|ons

S
and net HSHECSSH PR AR R ﬁﬁn g‘f“lr%duce ?@#S pet fg?en"p%’"d a”"hle%eé“bsucg?\sé?%gls&mﬁ "Jose,
if nec esE@tFlymowathdmome proRedizngnds, g orENSs @MC@W@Y@PCOWDM%BM élﬂ@{?%éﬂ% in CNS
effects. IeJO@h&anﬁorﬁﬁﬂeQﬁUmm& Br trab AL rmola{a slabo&ﬂsntg mgm&a & B@B&oanfydrBJb@onE,nve ntion

al | ow great pain relief for .a ose of Q n..sone, enbadi ment s
t oget her ™ ?‘ﬁ‘e’ decr e‘%’ge Somg SRk &f }iléc?ml ’ 2"?’“‘7\8 b’d%ﬁ)%qg%% E@I |°£J§§6805/ 041608
2. Olmi@goéonanlapwgmb@ments the opioid is methadone. In some embodiments, the opioid is tramadol.

[00123] True opioids have no ceiling dose, and dosing is often limited by CNS effects. Thus, the

compositions and methods of the invention allow greater pain relief by increasing dose, if necessary, without

increasing CNS effects or with less increase in CNS effects. In some embodiments, the methods and compositions
of the invention allow greater pain relief for a given dose of opioid, in some embodiments together with decreased
40  CNS effects.
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[00124] I n sone enbodi nents, the invention enconpasses the use of a

non-opi ate anal gesic. In sone enbodi nents, the non-opiate anal gesic is used
in conbination with an agent that reduces a CNS effect of the non- 5 opiate
anal gesic. In sone enbodi nents, the non-opiate analgesic is used in addition
t o anot hery@GoRkagsic. In conblnatlon wi th an agent that reduces a CNS effect
of the non-opiate analge5|c and/or a CNS effect of thePSFH§FMH@ﬁ§W§eS|C

[ 00125] Anti depressants and anticonvul sants I n neuropathic and ot her

opi oid-insensitive pain conditions, antidepressants, e.g., tricyclic

ant i depr es 2aMog-ofidtd aidgesiecsand anti convul sant therapy is typically used. 10
10012600128 s havesdae eiibdiptiend, the fiveheeh ech@dmpAeethé fe bifa novwpiatenadl@es i Ia sadfel ect ,

pot ent Jn@sﬁm&anﬁ%&l S MQQPE%S%% in BEHERBAL a6 agtaa'tqat rBhcds D BN oAUBLR B acti on

for_ anal gesi a nitri I ne, Anoxapi ne,

Cl oni prPifFiaprlecsipda fope aﬂoﬁ@entaa@f(wronmte Mﬂsﬁrcasfﬁswgn addisipn tp pm9then af%sw in
Pr ot r i donyihdtiewittodn dgeli thafdeficad rancne effeb D the dob-obiate atdibslici abdlor a ONK effect of phe Sthé f
ant i dga%g% ssants may be used :in treatment of, e.g., chronic pain. These
inclu sci t al opr am Sert raI ine, Cital opram Paroxetine, Paroxetin,
cont r ol0DES]r el eamtidepfe d antieepvulsint laheudpailsic and berRpibidsne¢nsities paivbdndidiers,pr an,
M rtazameﬁ@mueef ﬂgﬁﬁ%udugrégsgﬁiﬁtT@s&dﬁagﬂoMsanmﬁ tsltypicABusdl @anserin,

Tr azodone Dex e pheni Met hypheni dat e Am neptine, Fluoxetine
K| y[00E6)y ox arﬁ%havebeamlzyameﬁ@ﬂﬂq byt hsitiopyR analgesies Torh PYIRHALC arsgticn @pd treat
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treatnment or diagnosis plan, neural blockade by the introduction of |ocal
anesthetic or, rarely, a neurolytic can be wused, usually conbined with a
steroid. 5 B. Non-anal gesic agents [00137] The nethods and conpositions of
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el i m nat Q&pird, p%%&lo'icﬁdeta'}ﬁén%f)h!y%taﬁyt%ﬁ%e APt bRlcofk &lstte €f fect of one or
nore substances. In sone enbodi nents, the substance is a therapeutic agent
vm th dl\:hl ch the agent that reduces the CNS effect is co- adm ni st ered.
" Co- adm nistration," 35 "adm nistered in conbination with,” and their
gr ammtlﬁqgo &moysal ents, as used herein, enconpasses adnministration of two

or nore S 10128, g&%!ec%%}m%ﬂﬁo%@ﬁ)@td&?&n@o%ﬁ@%ﬁ m@tﬂ&y a9£ eﬁtt&ﬁ‘a{ rEduEEF Lﬁﬁl&téses are
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syst em (#@NSo-adutddiaatich @ichbles sifrfil@gdousafimin{steation ih &pafEisinp Gitiag Lidininistratiors:d teferent
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sui t gpl ethér@@uﬁ@ Egaﬁt and an agent that reduces or eliminates a central nervous system (CNS) and/or fetal effect of the

therapeutic agent. In some embodiments the invention provides pharmaceutical compositions that further include a
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adm nistration. In sone enbodi nents, the pharnmaceutical conpositions are
suitable for transdermal adm nistration. |In sone enbodi nents, the
pharmaceutical conpositions are suitable for injection. Qher fornms of
adm nistration are also conpatible with enbodinments of t he phar maceut i cal
conposi ti Qg Mkoiske | Nnvention, as described herein. [Pg%”%ﬁ”*?&é
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enbodi nent sﬁatﬂ%blﬁrm ng to 34]Eenor? the pol yphenol is selected fromthe
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In sonEPEREEIP Ff’éﬁf%'b“‘f"r‘i@s ﬁ‘ﬁé’f*‘&é‘%‘i g se °§°%%ﬁ{§’%°°&ﬁ‘ﬁ&?&ﬁ§ gtyeodopegpdgebapepia| gesi cs
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hydr ocodone, fentanyl r onor phone, | evorphenol, norphi ne, nethadone,
t r amad®0152]; acetlyong zmmmzm@/emmS et 2061/ Opiate@Blgesics are as described

40  herein. In some embodiments, the composition includes an opiate analgesic selected from the group consisting of

oxycodone, hydrocodone, fentanyl, hydromorphone, levorphenol, morphine, methadone, iramadol, diacetyl
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norelilne odelne; " Stifeiittiny'l,"and"alleti'ttsl 1.""1h some enbodi nents,
the conposition includes an opiate anal gesic selected fromthe group

consi sting of oxycodone, hydrocodone, nethadone, and tramadol. In sone
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least about 5%, 10%, 15%, 20%, or more than 20% as described herein. The CNS effect may be any CNS effect as
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WD 2006/ 055672 PCT/ US2005/ 041608 describedllereifi. 1U Que' e7Pi hl omens
"mtf? V6 effect is disturbance of concentration. In some enbodi nents, the
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nore tha s%Qg&%eﬂeeeﬁlhtbeﬂlg&erasénns prg;%m%ﬁﬁtfs@fﬁ&en%%xeg% mes%ce;nﬁect as

des ri bed herein. nsorreb% dinments, [f;%geCNS eff@ts rgﬁgfosof
ent'f B3PS PreseRt LR EPWHLS f‘?‘Péﬁtd?’east"ﬁéen TEYs e {CSPLeTEE 5 A BEr bances. 10
[ 0 01594halpssic sgemidy emredibipeniot, cotpered tovhe PN effecioribnit the §avomirpiss it coupesition dt

cont ai Mstel'e@%% Qi hﬂIe rdea%umﬁé'ﬁﬁo%hh%e ah ﬁ@ﬂé&%‘f Et‘i‘efaét Rboutlsbi@Y004) 1504 Bho¥ 3k N
apigenin, rhoifolin dios al angi n morin, rutin, kaerrpf erol,

myri cePPrhiba 20 dsporihed bpreip. ’EP@&H? fectaaY pgy ﬁNE ff&gtaé?eé“fff’?‘? hergiBslB &ty n,
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[00184] In some embodiments, a concentration of one or more of the therapeutic agents and/or BBB
transport protein modulator, e.g. a polyphenol such as a flavonoid is more than 0.0001 g, 0.0002 g, 0.0003 g, 0.0004
g, 0.0005 g, 0.0006 g, 0.0007 g, 0.0008 g, 0.0009 g, 0.001 g, 0.0015 g, 0.002 g, 0.0025 g, 0.003 g, 0.0035 g, 0.004 g,
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embodiments, oxycodone is present at about 40 mg, and quercetin is present at about 1000 mg. In some

embodiments, oxycodone is present at about 80 mg, and quercetin is present at about 100 mg. In some
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ng, or about 400 ng, or about 500 ng, or about 600 ny, or about 700 ng, or
about 800 ng, or about 900 ng, or about 1000 ng. In sonme enbodi nents,
oxycodone is present at about 10 ng, and quercetin is present at about 100
ng. I n sone enbodi nents, oxycodone is present at about 10 ng, and quercetin
S presenﬂvauwmb&mtzSOO mg. In some 35 enbodi ments, OXpGARINRLZPr €Sent at
about 10éﬁg, and uercetin is gbgsent at about 1000 n%. I n sonme enbodi nents,
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preserﬁdjuaing&bt?pﬁofﬂhﬁﬁntng, and quercetl nis present at about 1000 ng. [00188]
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CONPOSH s QbS10603Ry, bidbdul 500 Im@CJr WGt 500 bR BF 268 38- S8 S:g Cor at%utglOO-S@(fxﬁt(ﬁ‘%oﬁpphen 15
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presen t about I'n sone I ment
gabapentin is present at about 00 mg and the quercetin is present at about 200 mg. In some embodiments, the

gabapentin is present at about 300 mg and the quercetin is present at about 300 mg. In some embodiments, the
40  gabapentin is present at about 300 mg and the quercetin is present at about 400 mg. In some embodiments, the
gabapentin is present at about 300 mg and the quercetin is present at about 500 mg, In some embodiments, the
gabapentin is present at about 300 mg and the quercetin is present at about 600 mg. In some embodiments, the
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gabapentin is present at about 100 ng and the quercetin is present at about
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enb@di mepherentinipgreseny a”@h‘pé’f?@ g alidéhe;ﬂlﬂeé@m present afisbeyt 1006 o dﬁ@n@fd@r cetinis
pL esent Ogaiapeadaau;ges&ﬁ& abdht 800 ﬂlg SRR q@aidaﬁm prexiit t, abdul B0 mgagaﬁﬁ Blbodime:sis, pE €SENt  at
about 4 and the gu et bresent at
enbodi mg%aggg lf.lperesent tb “g%’t& anrcli the u cetm 1 prestenq atg@ou? %h Qn sor;gg exaboplﬁlenqggxg rcetinis
pr esent gélﬂpfa%mfesm %%800 g a@éhmuWﬂPfPﬁeﬂP@bO‘lf 408 mpgn ma@@ﬁmeﬁs, e present
at aboutgauﬁ&Qnmgpraad aﬁahﬁtmafgeﬂtmequdr&mpig geeRtt aasut@baigtxnao@@emdmkﬂs gene
enb %I ape’n%n is ?res?gat ag&)l?%?) mg and%hepﬁe%%gncr}s rgéexftat agc%u%]m% mé IB me e otdQn%nt err cetin is

pr esent IniIs pl’ esent at
about ew@apﬁgmameselﬁet amréwe@sm ﬂi'eSl“W@sléPFPSﬂaPt 2ty (70 m3J0 sqifg emlroﬁm%ﬁﬁw
enbodi W%Eﬂaﬁentuilhﬁeselg a2Bqeul g aﬂd&he@ﬁ@@am prékent 312644k 800 Q4. mrgma Blbdafentgmer cetin is

present agnoy ]Hester% Qt agglt 805 20 HE of §uerce is %?s@ﬁtt%f ab%llgﬁ)o 11%8[6 o Itc]rtnllrord‘ mgrﬁs R €S€ ht at

about 660" ercetin |
embodi nﬂ?ﬁasenm’clh@eszﬁa‘gh‘b‘é@@mgﬁwW@“WE%@PFPS%PHH%WPO%O rrg and the quercetin

i ts I@EGSQMIﬁ} abomllq?ﬁ&eﬁuods Ql%e ﬁﬁEQ:PtQ' PSRt 28 abolit 300 Ig : &%BUu{I ok Present
at abo uercet i re . me

enbodi rré'?‘?? or g%ﬁ? g‘%ﬂ’g%‘ﬁt‘l}“ﬁeﬁl’?t %P‘&iéﬁ‘}" ng,ﬂ,a%%tﬂgg@% “’gﬁg}%{"ﬁ é&hﬁgr cetinis
pr esent gt ox ghobt 1860 009rge/ml, or sbare 56z, onEhatts;50Q ingml, rabap®ri0P me/mb oppb@t ent  at
L, SO g Uy LY S S B e
present 23 Ll of Bt Brﬂ’ “?ﬁ“ﬂ?& dFFP@P&ngmEE/ﬁJe“ B°”g?§§ attfqi r esent
at  d@foutmgBQ(r shgutaimg/ink orcpbient iﬂetng/ml iosabt 66empimixt ataing0Q mg‘iﬂll)orrzgmt fopmgoter
enbodi MefS00 (G, o%&ﬁ@&bﬁfrdg}?m a3 mEr[eﬁ%gto%@%rtcegRQ%{&bélﬁp& BenmAda b Rpddg et in is

present at about . I'n some”enbo
type of diluent.
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gabapentin is present at about 800 ng and the quercetin is present at about
300 ng. In sone enbodi nents, the gabapentin is present at about 800 ng and
the quercetin is present at about 400 ng. In sonme enbodi nents, the
gabapentin is present at about 800 ng and the quercetin is present at about
500 ny. | nweone/esssondi ments, the 30 gabapentin is presestr/gdoainies 800 no
and the quercetin is present at about 600 ng. In some enbodi nents, the
gabapet@01A2]"s" prié stisiFtsmbaditatie b toBO@tiong orgeumarhef thy therapauti ageritsgo the BBR:tnspatt about

t7go U profefd {:_Qﬁlﬁ@or,%wiy%m Such 45 BlavoBALAREI W00 -1 1 1-PVEEBH limihe BDQMe o880 MY and
e quercetin |

present at about 800 ng. | enbodi nents, the
gabapef¥§eAos &e ‘ﬁ‘?laééaé‘ﬁ pfogg °r£15’5’d’? 8%@6”%“ 5&%&5 ‘PH@%@P‘E&% PPgImosplaetafig 25t about
900 ngpolyphengicd aenfhoaibiteamtbs abottldd001d adabpe i: 1, pr abent § P ddmdbow 5:1 alp ahotit 0800 targ  and
t hes QUALEST 1, Br dbsut O1: ERGRut B, oBANS 2.1 RABbuBr, or3Bouk €918 Lhout 21, b B 6l1:1 10
preparations, the gabapenti'n can be present at about 5-500 ng/m, or about
100- 508/ m , or about 250 ng/m, and quercetin at about 1-1000 ng/m, or
about 0198100 ngwithont 1&iting £e sdopeafd thd HEKant inEhkidh, the mélkr ratdo 0fdne dQkbreldd@© no/ nil, or

about 1-500. o) bout .5- L, i [ <.about
100- 50 ‘%{?m@m %a&?ﬁ@a&%b?a%ﬁ%%%&@‘;h%1?‘5%%5‘8?5’%@84%"8’8"1%;%?2’@?5-Sbout
200- 7000H49-3i, 0-1610-3d p& 1P 104301, A IAR: 1 Gix10-3h 84%1038, (gl ¢rf: 1 0dpx18Bdu e IxEB2:hy/ ml , or
ab})@l;nt &.@ﬂoag/ (tdxw-zgg o.ah;mr#, Qﬁ@o-ﬂ%/omkl,o-zgro.a@?m,oziﬁ),ortgésﬂo.zgggr @Rfﬁl}on@oo 48
ny ., _ar .about .4 or oyt 5 or _about ny , or about
0 o R the b i a i e o Bfco B0 M onp ko MR alon PR ler B0, M0 OF 000
hi gher [00894)l s of Witheetlipdtng the s@pd ofi the present ingentionbthe molixastioefonbyr navekj afigt i Ng t he

erbodupeae e (el IS R D s TR R WD 3 RS om0 0, e
el L BRI S RE FEFR A LER LR P SR T Rt S S T LA
be1§). 00:2:410-2:11 (Bx10-211, O-le-hdLﬂ-SXIIQ-Zﬂ,tOi6n1Q-2F1h‘b87@Q:-ZJp@.om,Otlk‘ieor 0i2riperoseom,on¢ he ol ar
ratio Qb @Bent e Rp&tiOgerk RGenkiR ABRUb&iRACRE S:viMidiife BB transport protein
modul ator, e.g. a polyphenol 'such as a flavonoid can be about 0.0001:1 to
about 1091951 or aWishent ligite the scopecpf thpperent Gwentiong e mpjersttiot @ ormorepfe about 5: 1,
or abotherafuti:agents @ RIBBIB trarspdrt prétéin blddor, €g. 2 pdlyghéhoPsdeh sk a Bivdnoidein 3Bt 0. 5: 1 to
about gudy 8603?1‘%%5:1 9:0&4:11,05(%:1, &&ﬁHto.olv}%,:o.o[)QQ b 9004, YLD 1, bpﬂhbi‘g obblg scope
o the’nolar ratio or one’of Nnore’o e

of the préesent invertion, t herapeutic
agéht s0-PBL PRELOOELEASE.E ldah2: b&-3d btk 05 LAFHIGT 5 04:L @) MLB:153:1, 4:100rGA »e0- 3: 1,

0. 03X 180s& Inlone Embd@dd) 1 thkrapeufic 43dn% & GratApehtin d? plegabdDn.3n dne ePbokibiedtDhedfatonofd is2X 10- 3: 1,
0.3x10@%£ 0.4x10-3:1, 0.5x10-3:1, 0.15x10-2:1, O0.IxI©O2:1, 10 0.2x10-2:1,
0.3x10-2:1," 0.4x10-2:1, 0.5x10-2:1, 0.6x10-2:1, 0.8x10-2:1, 0.01:1, O.1:1;
or 0.2[001B&r dose. In one enbodinent, the therapeutic agent i s oxycodone.
In one enbodi nent, the flavonoid is quercetin. [00194] Wthout limting the

scope of thg uesERticd OYEREGR the nolar ratio of one or nore of the

t hes apg}lﬁbﬂ agents ugﬂg%ah?%temrﬁ)\ﬂﬁﬂ% 6F M YerdniBn ARy nB3%elddinthelfornor 1X10- 5: 1,
0.04x10-3: I, 0,03x10-5:1, 0.02x10-5:1, 4}% 01x1_0-§:_1 0.1x10-3:1,.

0. 15x 1 Pegaageutiogl comppagitions. Thie grugs deggribed gboveypre plsq plmynisferedin s ippsn of pharmageutiend 10 2: 1

0. 1x10edipdsitiol Whertied ©unport pro@in Bedulutods a thirupx drdusd i corfhirptichObofd cdmpobenBxib@- 2: 1,
0. 8X1obgﬁ'ﬁ_}ed ido ep;;l'e'plmtioq olbothico on&ts%ia}bqurﬁlulgtgdsiﬁto sepo'atQ m@&}@ﬁ@kcr{felfhtm the

t her apeut i c. agent 4 fentanyl . In one enbodi ment, the flavonoid is

quer cefITRFBFPEETY WAt FEP % i ti ng the scope of the present invention, the
: B0 ar [004P8Jo Of THIEnveltiofThErefomd protile phatihedufidabddinpitiong eHat Bnthif) ad theacBBB t r ansport

pr ot ei I Al i he t

b. oo1: et b gty RGeS RO LR RL |

0. 009: Hhereqs, and ong or mprqppanpaceyficglly.aqoeptelesapipients,gargiess, includip iperigghidpiluegs g filers, 0. 08: 1,
0. 09: 1 dinfonts] indindif.sidild aquébnBsolutionindlvatious Orgimickolvets perineation duhdnceré) sofuibilizerdn®: 1, 1: 1,
2:1, 3,4wads 1, or 5:1 per dose. In one enbodiment, the therapeutic agent
IS Gabaﬁent I'n or pregabalin. In one enbodinent, the flavonoid is quercetin.
[ 08396]00189] Phar Fréscevettion fiftheCpmyides pHaimepgtical compositions that contain, as the active ingredient,

a BBB transport protein modulator or a pharmaceutically acceptable salt and/or coordination complex thereof, a

therapeutic agent or a pharmaceutically acceptable salt and/or coordination complex thereof, and one or more
pharmaceutically acceptable excipients, carriers, including inert solid diluents and fillers, diluents, including sterile

aqueous solution and various organic solvents, permeation enhancers, solubilizers and adjuvants.

40  [00200] Such compositions are prepared in a manner well known in the pharmaceutical art.
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25 [00197] The transport protein nodul ators of the invention are usually
adm nistered in the formof pharmaceutical conpositions. The drugs
descri bed above are also adm nistered in the form of pharmaceuti cal

conposi tion e transport protein nodul ators and e drugs are used
in conbi natl%%n}%ﬁot {iﬁcorrponents may be mixed into a pr etgpgg?%ﬁo“d?osboth

conponenhorRy * beplahitkikal L%g-'ésﬂ&ﬁ fo§ &Bﬁar naﬂsr?ﬂlasslﬁémména thtSBvehtREM i N
comnbi nat'i on separa i nventl on

t her ef oPEVHFSPRERS e“ﬁffiwa%s@m f%‘ii?l a%ﬁ%%qntc?wgtaﬁ%{? “E%%P 2} mp&‘g‘c e Akt j ve
i ngr edi emigentzhaBBBces pretimipdesta cpurdheidus syatehn (NSpandior fetal effdvbot the therapenticapgdny and a
accept aghﬁma%alnzal aReeR rsmﬁapfopdrﬁ kP2 MR enblME G e ageapthm@uc&ror mor e

phar utically acceptabl e exciplients, carriers, incl ng inert solid
di | u §1H5}ﬁﬂ°5ffie|qNéf-%d/°f feta] 4t At ther ?PF‘%W%@“@PBF?’F@”&’WM & W% Pon and
vari ous polytherol mcls@hﬂanﬁos,asqmnMaltdwﬁmlefbhﬂncers sol ubi | | zers and adjuvants.
35 [001 is i vent| pr ovi rmaceutl i ons that
cont ai nsigd OIrhe ac em%OddrFen :iitl;| TS h°5pr§§ g’gn evia euuca f"gl’om it (Eflf’fa?at or or a
phar rraceénﬂrﬂetamlyofa@@mot abl e salt and/or coordi natl on corrpl ex thereof; a

t her apeuti ¢ agent (lparneﬁecﬁhaﬁaﬁﬁauthkﬁ%hﬁc)égﬁscept abl e salt and/or coordination
co ex thereof, and |caIIM ceptab I |e
ca?moers i ncl udi Ag% nee“tveamm?aﬂaf’é3 SR UFe oF Birdnatg eormf’re%ﬁgﬁig uatt ng
sterile aqueous #okhempentsagantiandar i ous or gani ¢ sol vents, perneation

enhancers, sol ubi hhﬁ%&@&\%@%fﬂ%&@ﬁﬁble ﬂpor;{]m%m)SUCh conpositions are
pr epar eg ﬁ manner wel | _known in the armaceutical _art 44 WO 2006/ 055672
6@;}’@ 1 ‘g‘ﬁﬁ

PCT/ US2 608 Lo spigpypgheqiments, the qommositipp fyrthr goptaiagy: 6 apfiecties amopRt pia sp9pd o g
adm ni stiempéudergtsn sone enbodi nents, the invention provides a phar maceut i cal
co mt'm‘or oral i str tlon cont.ai ni n o t.ion

thgﬁgpedpl C Lgent Iillan’fa’eean‘pngegﬁleh © phirmpoeprica} G émcgnma Qe”? hmécegtécﬁ ral nervous
syst em (c@nSyitiaurseiiable fof eplapnsedpieet of the therapeutic agent and a

phar macqggdoapl exg sQ}n@é}SbonﬁHénﬁsatPJ erdpQfic 9%& lis o8 I pPicShdn Uk Qe erhB3diHOTL the
embodi ments, the agent that reduces or el i m nates the, CNS and/ or, f et al

ef fect GeTapFEc dermt Péﬁ%‘lﬁ“iﬂ&"“&@?éﬂt Injseme gmjpdimants, é‘i‘?s“ﬁfﬁ"f““bargff’tt EP’PPH‘FEF&H‘T@P‘()%“% g. a
pol y pheroions uotvdiagnts the there@ s lagentisanciempinte beliesélag@tiiesome fratfodiments, hOZ202] | n
S0mgpe ”QS}QB]Q&'?&dﬁcmg oP Qi B3'Shd &2 o CRY oﬁhe%ﬁ& Qmpig@rft {m‘ﬁ%ﬁttr'ar&ﬁ’urn pidfPosI tion

for oral dm nistration contalning ?&? an _ef ectlve anount
t her aped’t°fi‘éat%fg"e§'rta BB?G““(SP‘F‘)PI%F‘P aétfvfté‘ctl‘f spEe erhgimentspthe agppt %?@@Fﬂd{?gl‘ﬁ&%ﬂ’re of

reduci nghmihatﬁjg bowionadre OIS dlads «rhe remeuticNgentit § plypkendfe.g., hlﬂ@oﬁdﬁﬁn&peuﬂavmoagent X
and (iii harmaceuti cal. excipi ent sui for or adn ni s i on.
o205 DAl e CRESH e e on Boh bR B ey bRt B RO RY) °F

ef fecti \ﬁénnalmemcomwas second therapeutic agent. 15 [00204] In sone

enbagdi nents, the Iﬁ?@k?'&ﬁ%h&ﬁ&fa@ﬁﬁﬂﬂﬁcja%énOtBatﬁ’é&)(ycb\ﬁns’;lgdbi;ﬂdﬂn%rdgmmcemi calh
conposition suita r ti one € i, ment t he
t her apeuti c agent gydgoc%.élg)]me Tm&%ﬁ; (a:omo rrltl)onf ?ev?rﬁllenog, rrrléplp]énn &done trama?q?' toplrama

t her apeuti c agent diagthm?rdwsaﬂqwﬂg,@@F@Ple@mOpomsm%mmS@mﬁmmﬁﬂmf@tmﬂhe

t her apeuti c agent ch&naﬂplgpiaﬁ&ﬁg@n@k@e,s&%@gﬁm I n some enbodi nents, the

t herapeuti c agent ,is nonopi.a al gesi.c ags epbadi nents, the
agent 20 capabl e )a?af%ﬁné'f R‘g }aeqc’@%e’ﬁ(’?ﬁ‘f‘tﬁsgqugn lslpq“ﬁﬁ?nﬁ’q'gﬁfg’ f‘%c?lgenof t he
t her*peut i ¢ agent rhoy"ola, @B@q&ﬂmwp@ﬁe'ﬂn P rifin kaerppfengl myrigetin, texifglin, nagindsEE

transport protei N natkih\hedp@étin, HedperBiB EhaledHb @HbeBiforizdit) BenB@R ViockaR ADéae i, _
reduci ng or ellmnatln one or nore CNS effects of the therapeutic agent is

a pol yphenol, e. g , P8 0noi d such as a flavonol, [00206] In sone
enbodi nents, the |(ln)«ﬂeﬁmne?ﬁ“"mie’mpt§et§mablsf9r‘i’rdami*qm@eut| cal conposition for

or al actmlmﬁ;t rat ihPé&m@&EﬁoéinE}its[‘ﬂé composition further contains (iv) an effective amount of a second
35  therapeutic agent. Exemplary second therapeutic agents include aspirin, acetaminophen, and ibuprofen.

[00208) In some embodiments, the pharmaceutical composition may be 2 liquid pharmaceutical

composition suitable for oral consumption.

[00209] In some embodiments, the invention provides a solid pharmaceutical composition for oral
administration containing:
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25 (i) an effective amount of a therapeutic agent that is oxycodone,
gabapentin, pregabalin, hydrocodone, fentanyl, hydronorphone, |evorphenol,
nor phi ne, met hadone, tranadol, topiramate, diacetyl norphine, codeine,

ol anzapi ne, hydrocortisone, prednisone, sufentanyl, alfentanyl,

car barrazam’(mmos/bﬁmt ri gine, doxepin, or haloperidol; ('Pk:)m%@oo%h%gst ive
anount of a pol yphenol that is quercetl n, I soquercetl n, flavon rysin,

api genin, 30 r FbeEedtive sFeitgetiisrapaytd a8eéPH Is oRycedops, gabanegsini piceabalin, i n,

| caenpferol, nykydebdott, fehtayl, hydtdnsphifdfeloRthexol, BorphiftdmbtR@bds, raB@BPAT €t i N,

hesperi di n, chalaclcr)ane phloretin, phlorizdin, genistein, biochanin A
catechin, or eché‘faethl n; and (| 1) a pharmaceutical excipient suitable for
oral adm ni st ra(ﬂ)wffef@@mﬁl}t of polypheeo! thpfiroereaiin ealansins keeomigok pndi on furt her
contains (iv) agigfph@mlidueal atpinisuiable fr &acantlstaida. t her apeutic agent.

Exenpl ﬁgﬁofecond t herapeutic _agents include aspirin, acetam nophen, and

i bupr d [ 00208 Fbodiprts BRESTResHEmPEier Sopany AP AEReE YR 9out °§?(§?Fﬁ’6’$| tion nmay
be a |thetupéndc ubrar Exesoplary secankl the@niagdnts inolndesispirtnpdobtemihaphenpand ibugrefas unpt | on.

[ 0020 sorre errbodl v ok i nvention .provi a.solid pharnmaceuti cal
COITDOZ[}]?I oh S°mT - n(gmen%r %‘f“?i cc‘)ﬂrlltm‘riclon ao'f'ln"lnrllnélyglezf‘zl WWE?B §672

PCTf USE’@EPS‘PM&IG@BfOWTellC)’nSmPUBE fedtit a al4rdhntt'b' -1th' erapeutic agent that

i 500X Y9 F‘e gﬁpsﬁﬂc?élﬁt}o&]mer?sr ﬁgﬁ%dnemwdéamﬁl@ﬁlﬁ%@é%ucaf &Hx%éﬁ)ﬂ for g@dr onor phi ne,
| evor pheno r phi ne, hadone, tramadol topira I.1).an effective

anmpuntadBpistpt W?%%Iefficﬂ‘ﬁt“m?‘g‘t ?fﬂ’é’F‘tf’é‘ter # am&”éﬂ o ﬁb‘ﬂ“ﬁ“ﬂ T is R%ﬁ"é??‘ﬁ fePdFmednd 5
(i1i1) cimplrag aekBeflettobdxy@iae,pndrtharuredtiadly eccéptable excipieni findome stboditertinthe [ 00210]

In songy, @@h ﬁldesfaﬂ@ffem@m&hﬁoma E&Jﬁefn ssamwﬁen(sl tﬂém@ﬁhoﬁpro@&efswe
anount o a secon t her apeut i ¢ agent. ar%f,secon 1 erapeutlc agents

i ncl ud’é‘“ﬁ%bﬁﬁ‘rfafeﬁucalafe‘@?%‘ﬂ‘? 8‘&%??“’5%&@? 5‘19?3*“’6? ORIt of P¥PodatEn EPH¥di nent s,
t H& phdnnrreaathai iceffectivo paisditg oo elinimimgla €N& effdciopd pxcqibreer ax € phatniaceaticallyconposi ti on
sui tanc&ptﬁb‘ﬂJexé%&{ ﬁ&%@Ms,&lQodp@%&%&&clﬁ&%e@f@gﬁmBﬁ the invention
provi des solid pharnaceutical conposition for oral admnistration

cont alaﬁ‘?tﬁ’fbmali‘?“'ef fective anmount of oxycodone, an anmount of quercetin that is
ef f ect[wns] n remeinagnbeame@ théVinisdion P vides ChEBd pﬁaﬁﬁeauu@f coﬂnisc)éiﬁeﬂﬁﬂﬁ‘al and a

phar rrqlg“g i qtra%on d:oXta Ass e?%ogon at agoug f Hib %gtqo?rcegn a% out. 18 q&ﬁ%ﬁm<{] a rp%érmacel%cal onposi ti on

furthe I've anoun acetanino sone enbodi nent s,
t 2 | mnblewnclmqnb@m embodimients; ithd cqytpesitipn ficther fnelades @cetﬁﬂplemhm apaporft 3R0-750 me.

adm Ni s bdud bhdBineA) the inRénfigh pRdvides o 1R Gid phidna Satbaltbm kit 6EMGRL Miihist@fen anDUNt 15 of
e ity OQ%OAMﬁggo%tcigwmgﬁr&% {35 26 B0 06 & BB L B ©
embodi epgirins Intcﬁeerewapmﬁ thpeqmpm Figther inﬂedewetsmlaqph@faf et 1¢B0mstint  of

acet arjpgRpen. E&Q&J&bomﬁ%@meeﬂmmom; Solid p3Enac UGN o} &m&{ﬁé/drﬁes a solid
p rmaceut | caI CONpOSi L1 on for oral admnistration containing oxycodone at

okt {s i 1011 a(?éff?°ﬂve§in°‘5lb?ﬁ§‘tbaf?fﬁuﬂfé‘dﬁ‘°‘mg°‘ SYFEPeUP R S PR iR e aPe ¥ 20
acce pteabinmgxcmnf&cttof gabapegio,ved apiigmetiewtiesily sccerttahle excipippo $i somoembbdiméntsethe | Ncl udes

acet agﬁ fr@vnﬂg ﬁﬁﬂ‘ﬁﬁm@&dﬁ Qon{ﬁgsmoﬁ RBr GQHEnRHReL cE'Eﬁa@mx% ant:t*?e@uv’e BY&RLdrON
provi des a_liquid pharnac utlcal gﬁgsml gnfor &J%\ dm ni stratjon

cont ai SAPRT b BB H‘él“%’fe“& 6tlﬁeffi°“m g cgnEre 2 ef%ft LB E000 g/
and a phiveucemically bicepgableyxcipiegtept abl e  excipient. In sone enbodi nents, the

C%‘Hf’oﬁgbilﬁgogur thl‘s%e é&%hﬁ%ém@ﬁ?&@oms{ggegg%h@gbaﬁ'glgé&écﬂl%ﬂ% Sod®{ fHy-  [00214]

nvention maceut 1 cal
co rrposafimntstrfufwntﬁ%ﬁ gabapengip afiabAuts 0P-890impnauerstiip afiapeun - 1900 Tg md ¢ pharpmceyticdiiht  of
gabap esadeptiible eadipidhfI Il svime @inbogin@iits; €He inMentiéhapkovides adityli@ pHamaeeutidal combstieidn Tor oful

administration containing gabapentin at about 5-500 mg/ml, quercetin at about 10-1000 mg/ml and a

:

pharmaceutically acceptable excipient.
35 [00216] Pharmaceutical compositions of the invention suitable for oral administration can be presented as

discrete dosage forms, such as capsules, cachets, or tablets, or liquids or aerosol sprays each containing a
predetermined amount of an active ingredient as a powder or in granules, a solution, or a suspension in an aqueous
or non-aqueous liquid, an oil-in-water emulsion, or a water-in-oil liquid emulsion. Such dosage forms can be
prepared by any of the methods of pharmacy, but all methods include the step of bringing the active ingredient into
40  association with the carrier, which constitutes one or more necessary ingredients. In general, the compositions are

prepared by uniformly and intimately admixing the active ingredient with liquid carriers or finely divided solid
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elimnating a CNS effect of gabapentin, and a pharmaceutically acceptable
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40  formulation of industrial, pharmaceutical and cosmetic emulsions.
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L;/g |UIO%. éxglﬁ%norl b ¥h &0 ﬁ oé gsociescg thﬂge L&J&b g%hqfn%s%& a%R fts orpa%gty res t her eof )

N derivat veget S may al so be enployed The
pr opewomwoapweya@aﬁnhsehm nt ai ned for exanple, by the use of a coating,
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the t f’tﬁﬁﬁ&? utic Another preferred formulation for use in the methods of the present invention employs
40  transdermal delivery devices ("patches"). Such transdermal patches may be used to provide continuous or

discontinuous infusion of the transport protein modulator in controlled amounts, either with or without therapeutic
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20 agent, and a pharnmaceuti cal excipient suitable for transdernmal delivery.
In sone enbodi nents, the agent that reduces or elimnates the CNS and/or
fetal effect of the therapeutic agent is a BBB transport protein nodul ator,
e.g. a polyphenol such as a flavonol, as described el sewhere herein.
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penetratlon or assIst In errver herapeuti ¢ nol ecul es across
the straf atwwaﬁ frenRsPriopeip Rispequtivelly %%?Ptﬁtlwq“mw ¢ qEsaniqeplentsq gyixgirey fhereofeand, o f
t he_sl@ p e@aedersalhe Gguid o2 dtia mnpagxoﬂnhz@ euhmul&ﬁepnmﬂaeeuﬁdamsaeceptatﬂa axéiglentsnas deleibalr t  Of
t opi cal FPQI BH}'eFtﬂl% ap corrlf%m A% S AL 'ibr%s?t r&%%toryq’élﬁé #l 19&31%% sfstlﬁ:l: le’f%@t but

are not Imteo humect ant s g, ur ea
gl ycol ) ,Compesiiams |msvre(feab¢if pharngaceuticaly ﬁ‘iﬁfpjable F%‘tet‘tfym%te gedulized by “S“‘tﬂf e%gaaeeﬂwuhzed
sur f act abibtiong xﬁayge mhdlddﬁtﬂ&’c@p@'dm thafebuditiay devicervtl ths gethilizing Heaide yidy bs etaélad © ) face
pyrroli dgagagn or,g q,tmtwgﬁgtﬁy&?athﬁxg b Bl ﬁtﬁt wp%]etop% d&@m@mo hol),

am nes, m des, I es wat er , car onat e, cal ci um
phosiphatbe adw*a%ttff&mgefgrttgvaﬂrely el ﬁ%edeveelttatﬂebvgéthe%ﬂ‘tfaﬁ iRy ZRSPPIOPERtE MATRET. 4]

pol yner oe281p as MM@M_M@QM@%&Q%y%%ﬁw&%m

f | at t hod th ti
L1 ans dor AP e B AR BEe ol ap sty SERROL pRREALPIARE BB may be
used t o byecehvicaid intraestcorsipttagoulsr, intreflasob epidureh an&@snnnt adminismatiof. Prdperatiopsfersprdr t

Erz ot&%i g Rt 05@%@50 ntpBsitfold Hrd VILIKESmANEMUA See, &4 tsbesgvmdttsoerpmﬁbbhmeﬁ hekapeutic

U
Sb- 2% dh ?“‘I’E?f"m c{s ‘ﬁcf]lgg 84\/34?‘?' zia?%m%ﬂg v;%&{&]?(ﬂwfl }g%age@%épongia%wd Taylor,
| ncor poredt-iFyrecides BBBH&A(&WSEbtthdmm@t\mhﬁhmmnaNmYorb 1990; Kagrugeoddy e such as

a fl avormzféaztsﬁargacozogmﬁtﬁeamm McGiriw ﬁmmoﬁmockbmﬁ shd GiYRan, QY. EME pmacmgwx des a

transder rans rot ei n. nodul

b LR R L e L

t her apeUtinpocatgéitians & Wilking,r2000nMetjaisle,dhskxgh P&sm@ppoep,lmsan@l Fgitien ((’ﬂle 5 [ 00249]
The 50N Sthrhededtid) PRACL MR, 1@59) tanenaﬁt-ﬁ wﬁtmﬂ%&m&;&feteete nbrbi8 indiRlr e

pharmaceutical agents is wel known in the art. See, e.g., U Pat Nos.
5,023, 252, 4,992,445 and 5, 001 139. Such patches may be constructed for
conti nuous, puI sati l'e, or on demand delivery of pharnaceutical agents.

[ 00250] Phar gpggutical conpositions for inhalati on. Conpositions for

i nhal atigeysaf 1 NSYhd dahds ggsa PGAdAGs DOk AR 3R tﬁvé&@él%} eﬁaﬂ.ﬁ.attsq CNS cffect

phar maceut i c ”@t¥ accepta gueous qQr organic solvents, or mxtures

t her eof ,224¢fde @?’%P"““FH@H‘} ’i“éfﬁtf“ﬂF Rfkaging ind wERTEaETal fhagan ‘PFétS‘}e E¥Hetiapsfor
sui t3bl exsgHisussias eﬂsthmaladtdd;es igingpisiddifecte mdltlplhhen tThe leiSmag @sthercdhenth a tigtapautic
Prefer abaJ oht Mﬁasc‘i% Qﬁéc{ 'Irpﬂﬁxe Qﬁb%dlﬂlgﬁg t'ﬂé tﬁérﬂ:'e %\l){t aLthﬁe a%gn@ﬁxatggducgﬁﬁ @ﬁ.mmates a

r espi rato%y route for local or v}éstem c e npositions i n preferably
phar mac €dtS o8t phyhe thepapsyticasenbare ppVide pssensialy °‘B’é’°ﬂ'é°ﬂi1‘l“?"£§tfe pptaineevign el B gases,
Nebul | z etme gwbditiinGibe theapednie ageitlaad tecgali the etibcys dr elwinateheCNedFfitt ofzhetbpragenic ce or

the neby tnzw,goﬁ&xasq%mgwontaem%t bR e nedifer A oo & EsuitkPRTHoid i3land aq&manmtdﬁla@@ ttent

positi ve pressure brea machi ne. Sol ution, suspension, or

con§§s. tProsrde-grafeasng fup Lxtia ’r‘?PE“Paé"r“é‘H °‘bY’%?PétgéPo‘f“9““8F QTPP%'}‘C(S%a“n‘ﬁé ttf Plg?> a"r rom
devi ces knbvatin Bedrf anémayt lednclududiarheeltiti on i n an appropriate manner. [00251]

O her pharmaceuti cal conpositions Pharnaceutical conpositions nay al so be
prepared from conpositions described herein and one or nore

phar maceutical |l y acceptabl e excipients suitable for sublingual, buccal,
rectal, ympfeg@&seous, intraocular, intranasal, epidural, or intraspinal

admi ni st [b@i53? n. P'ifﬂ@tﬁétagp&ﬂ the finggnﬁéf‘bgcnides methods, including methods of treatment, methods of

40  decreasing the concentration of a substance in a physiological compartment (e.g., methods of delaying the onset or
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phar maceuti cal conpositions are well-known in the art. See, e.g., See, e.g.,
Anderson, Philip 0.; Knoben, Janmes E.; 20 Troutman, WIlliam G eds.,
Handbook of Clinical Drug Data, Tenth Edition, McGawH Il, 2002; Pratt and
Tayl or, eds., Principles of Drug Action, Third Edition, Churchill

Li vi ngst oWO MewdseT2k, 1990; Katzung, ed., Basic and pr@y[ggdog,ej]@gsrmcol ogy,
Ninth Edition, MGaw H ||, 20037ybg; Goodran and G | man, eds.

Phar rpcstighy dranic neblgdteneidive fivaposhodoa enbamsiag hheaeptic et ofig @bawcqﬂmmods 2001;
Rem ngf EHil@mE Iﬂﬁf/dﬁ&fg@é{ubiﬁ@dr elﬁﬁiﬁaﬁﬂé:tel&ancg SHdBpefdnce in ab hlﬁxﬁil s ddmistelei@an® &

W I ki n i ndal Th Phar ma Thirt econd Edition
(TheI fgbs']'gﬁ’% rrg‘ff((lasu ag’lff)ru ﬁ’o 6h n% q%f‘gflb?’ bc\lA}"nmln ’%err é§ mgorpolra!t ed

by refreatemace herein in thelr entirety. B. Kits [00252] The invention al so
Pravi gggayyts. m%,aish&tg rﬁeﬁ,s&sL&gl?beaa@scﬁbqgmengmed&ce&%?éNggffea'okﬁuﬁg@aL&s a ONS

effect. and/or fetal herapeutic agent, in suita agi ng,
and wrif tesasieor fhetdhemethods pply eguafly foqxauyigreotia ﬁ‘é‘"ft?"lﬁ‘i:?‘l“bth"sfe‘fﬂc??mpaﬁﬁ‘e% §éred“d‘i1°§€ﬁ ssi on

of cl |fm1eﬁdctssiudbsem:p listing of SI de effects, and the Ilke The k|t may

furth ta Q utl t .t hat ef

enbodi preﬁg er %"b’ggtl c ecér?&l“sf’%hém’é'mélﬁ’?ey% ansalsw %%sé’g ar mé‘}al ni nat es
a CNIbemgteads gewallv Wéoltmaélpiemqhen o geeror meyp drugs rf%\the treatientof geepnmer diseesshposi t i ons
[ rlose%ﬁlﬁlhﬁno&(?)ﬁigaﬂtm& uddd bd teht obd Esedst &r- multigle diSRNE or@d e il e kiSe-etheliEof bty apeut i ¢
agent an ts gen . that reduces or elimnates a CNS effect of the

t her ap® eﬁg?? ‘3 g3gn provi ded as a single conposition within a container
in the[O&ZiG] Sui tl‘aéabre: paﬁﬂgagldmggmmdatmmutvalmh uMHeredJilmhld&Edﬁ@ihg wse (e.qg.
Teasuly, eu&mpéf{g;ndﬂo; Sty ateﬁceo@eerﬁatﬂy%agerumeheﬁm ABR| llickfn B ik 16 cﬁmosur e to

alr, are nown I n "‘6‘% be 1 ncl In the kit. V.
Met hod‘§ megz%ssidef|bﬁ%trfa%éls0aa§kfé@fum beedit s Achiswad; vath the pradisatieneor wﬂlmfg of qugc| udi ng
Mat5ho s mak of theaphysivivgical symptoe aisociafed witGhal@datlgiagsdisoglet sheh tlaomdeprovedtnt 5N of a

subst | ROV S ' or Y the onset
o L 388l B R g AR i S0 1

dhr bn PEPPiReotichepely by eampesitionsay peagmnistejed f%@er?ma? risg PM&Y??’P%*‘ pertiowardisenes e ¢
ef f ectto Dpaticnt ©piditng areemorsrefttic@tiBiologital gedpmns 6fg dis@recaventhouglys disgedhisof thig oOr

elim r dependence in an animal that is admnistered a
subst%&dé&gar%%h%%&g rug wash-out, and nethods for identifying nodul ators
of, bl ood- brain barrier transgort proteins. 5 [00254] For sinplicity, ,
mgphoiﬁggﬁ Mgthoge.of reqtige gpnflifionse . s of reduction of a CNS effect. of a

subst 7 SO bPEetths Hvention grevidss  EH of 55318 asendition by adgmistering i on of
a sub&hmaesxﬁfemmﬁbinﬁefceﬁabn woffpavetanmunt of a Gerapeatiblagdnt @i arodmourft efaa BBBf f ect s of a
subst %ﬁon &Q%é@atoﬂﬁﬁicfeﬁ 'inedu@JUr QiﬁxtmatequN S @Eécpa‘ Ithe %@Qﬁe@&ct agen?‘sfn e d herein

i ncl udes humans as wel| as ot her ods generally involve the

adm ni C?P?dé{?@f"@ﬁhedfu"éfﬁ‘éeda?“ ?fﬁPlémﬁ?sG@]é’“ “‘éS Pf Wéﬁf?‘é’ﬁhﬁ@ﬁ@eﬂﬁc 3@ e Y Mepr e
d|2§ea$ﬁ$oduﬂeﬂtsﬂieaﬂinﬂatammmaloa‘g agmnﬂns can be used to treat one di sease or

it gbgzs%feas%ﬁ %%gf@ rfp%otee,;afcgvagm%m( sl A1 € agents in

the c tion J cal equi val ent s
as usedmigisradiony’ ‘*P@emﬁ‘ﬂ@sn eehingign mgba afmd #lﬁ'eaﬁalﬁ'emal qamb?éq#équ psedqbfeitor a

pr ophyeh@eibdstes fipiitskration Btws Jﬁa{oﬁpgduts Itd?anbﬁiﬂﬂfsd that b&h agaﬁﬁbd/&rtadlnﬁaﬁdhamaro r
amel | Ore%‘enh%e%m gh ’Lh%{e' Lﬁmg %%Ldepﬁmagn f)&s%&%i%giaﬁcﬁil seB ardle L NET APEUti C
| eve e ra n

benefltr 'S ac the l'cation or anmel1oratron o e 15 or nore
030t hesopppyitions | agdmipistptionst dHireshiimes isenataly cERpPosiiont, ox apBinisFtien i § Forgosifios r der such
t hat awhich Bk fé@d R Presént Thes)mEsethbodiinchis, @heBBBI tRidport phédivdctivatit anddimigstetddat t he

pati e”tsmg@é’onﬁgéldoh Qﬁon%f {?tddﬁeﬁtg tﬁé‘ﬂela%eﬁlﬁ‘ceaﬁéépﬂlgw )égﬂﬂan%o%gmgl acuvatQJ are

prophyal m ni'st atient at
ri sk cfmgele %mgfmam Hé(?lfﬁﬂwheélrmmug@gs@s P@ffenf iy e epmpositionifpn %n@msltf 9fgt one or
nore ab prBth:@e fileyspiuit IFEtLAL thePBIDkaEhrt Pbteid adliva@ deesentid &8 conkpOitdh indin Gha@N0Si s of
t I?)"SS %ﬁ§§n§% redn;.ax cenggl mt}%\{l.?syggn? é}‘fe&a g tﬁe th%a%eutlc ag'gr%t ﬂ: 9 e e?nfbo&ilrn&%,t tilquera%gu?lg Itions

agent is present in an amount sufficient to exert a therapeutic effect and the BBB transport protein activator is

present in an amount sufficient to decrease a CNS effect of the therapeutic agent by an average of at least about 5,
10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, more than 90%, or substantially eliminate a CNS effect, compared to the
effect without the BBB transport protein activator.

40 [00259] Administration of the therapeutic agent and the agent that reduces or eliminates at least one CNS

effect of the therapeutic agent may be any suitable means. If the agents are administered as separate compositions,
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[ 00257] I n sone enbodi nents, the invention provides a nethod of treating a
condition by adm nistering to an animal suffering fromthe condition an
effective amount of a therapeutic agent and an amount of an BBB transport
protein act %ﬂﬁ /osiitﬁzf' cient to reduce or elimnate a CNS effect of the

t her apeut i ¢ 'agy sone enbodinents, the activator reBGUYS20870446%8i nat es

a pl uralm#mpﬁéa@d%s@&é%e%amm&mw&3&&&&%&{&' ‘f‘fﬂﬁg s ark BinSQiRed2a @gROMI Ment s
t he ani hunman u300258 therag L{tl c .agent ~and the

BBB tr arfglaB"tS‘P“p?h?ﬁm o dgumiistigd By o a0 praPdlgpenis i bee SERE Pon

"adm ni stsagle cbmpnsltwg bpersl admigistrationt n sammmmﬂmtsrthegtg@mtammretw psiggleent s, as

used  hergibhitiof) (RRRARS ffniAd MR ﬁ%&é%ﬂdam%ts Qs 2/ RS AGRNS SsidgR AN ani nal
so that bo h a ents and/or their netabolites are present in the animal at
the Sane°TPWENREIEHM ni stration incl udes simul taneous administration in

separ at 06Z50§ 0 NP O3 doind® Ebodimets, 1A bt &Etl remacea&r edh;ixeftee la €164 effedt BR:Shetafeui€fpadt 3t €
conposi tﬂl%}lrahspc?r; pr(")at%:jnrln deu?é I’ %513 9 msrﬁog pro%eﬁl mo i@ aIIQ 4 ab cnbem h I.nbsg&lpen%g&g g, &7 €

pr esent tFansport protein activator are

adni ni sta@plyphepohis usad inn P@eémww@s ia flaveppid ip wpeds dmiome proRodimeiie the flavereid it yerreiBeut | ¢
agent a I’lﬁbqﬁeﬁ@thﬁBoﬁ, Elﬂﬁﬁ%fg&m@fh&hﬁh l&lo&ﬁﬁ,l g¥l@lg ] ﬁs&fnﬁmorﬁdﬂﬁnz(l&énﬂfﬁoll icetin,

co |t |caII eut | ent odiS ent .in.th nposi tion
Cn o arie st et RRRREHL e B et pRERE Bl i n APED

trans porcate@mmreplwtea}m iy some thoélmpntseéleﬂetvononi iy qyercatip rkpropferals erealerginafn sampUNt 35
suffici Qﬂﬁao&xﬂenfsﬁﬁg&ﬁ%n&d GQMMrdef. DIRLN QY Bs RO EL LR} RinpRibns Otyplchisy, thdRilPdaeE dfC

agent . i.men ti c agent is present in an anount
suf fi ci e we%?%qqrgemfnﬂ@mb?ﬂg %g??g@f t the BBB transport protein
activat do02&] pr e%ﬂﬂherapﬁutﬁﬁgeﬂﬂﬁh}dbﬂaﬂﬁiﬂéripemceg‘cht desoritgté bareha Sipsome EMSdimérdfiothe  Of
the fShertﬁelpa%Hlttll: ggerﬂ%%ﬂLntxg%ex@eﬂsngvvggoalﬁ%r,%Lrblﬁﬁ'atel, E%Ean@‘gé%}ﬁkeriard]aésgbﬂlgeﬁ 20, 25,
30, 40, 50, 60, 70, % or substantiall yelmnateaCNS
ef fect, %‘B?Fﬁ'é‘F‘e?j“taBmPfﬁ?é“’cs’e’FFeé%‘Ped\}BFrf“Hout the BBB transport protein activator.
40d[ 0025[9!)26%qu Ni ¢ Adthoddorak mlréhﬁontdﬁQBa@ai&i)ﬂ &a@a@man@mbtela@dageag tikeades
reduces nat.es..at | east ct her apguti ¢ agent nay
e any <t Sprd LS b f AR BRE b oy S S bl b O BD RN

conposi tgaeqintesting FaopyEndPODSFSSH m@d@@ﬁ/smeeimamsysmhwmnm mgrd thietapfid 6MVbb5
rf heags' aa-gé]@raﬂtugefihlaﬁfavadi‘f&iser ent routes. If the agents are adm nistered in
a single f 05|t|on they may be administered by any suitable route. In
some entQ8#9¥nt s, ForfRimplreinseme smbodimepis. feaetlipds gf theinvenfion freludedhe SEARIEStt | on by
o_raI adrﬁypurtsﬂsibamlammmdlnyﬁmﬂteteﬁtgbaﬂlammmmeeddieeaa@pemw@m\e amdiniofiirsst ered as a
singl e aﬁg@g ivk 88 aPatrc kARG AR Lo RbBLIoRl ey | ANSUATR ARG RN S L e

agents ar m ni st er ed single 5 conposition by i néectl on.. [00260] In
sone enttfy f‘ﬁ“&’lafyteﬁ‘éwé{@eéﬂi thﬁt trpatpen arpgrveRsionqf infqetiqninparapimally adminlstesipg @&} of g
t her2fp e tinine] if Ged bf tefment or[BBRentidnaniafeaioh afeffedtied amoid oflah attioifectiBBRretittaiing pliictive

prot e ”naﬂi%gd&%%egt A B o f’e‘i{ﬁlﬁﬁ%& %Sgﬁ‘gc%f%eﬂnﬁxfég\%% gbodi ments,  a

pol yphenol 1s use I'n sone e i ments avonoi g I's used. In sone
enbodi nelff204]t he fWheyoiheinduticseegirat avagdotthat refusescpreliminated NS dffeey oftihe thehapgptié n,

api geni Nagenk §10istDih bddnbirndiod SR itab@dti8 Bthd two SgeRE L.k NmoldFiiib Nwrt/wi balidnwiv RBORAET ol ,
nyrlcetln naringin, hesperetln hesperi di n,

10 taxifolin nge
chal cone” ﬂ?ﬁé"f’@ﬁﬁm’ > BiiessP edh‘i%"’mﬁy i"§€ein, biochanin A catechin, or
epi catechin. In sonme enbodi nents, the flavon0|d i's quercetin, kaenpferol, or
gal afgin. In By Mgthodgefidertieasing e coneentation af Asnbsiascq in 2 phpsilegieal fmppbIMges are as
pr ovi ded0P5] ¢ onp ¢ inyenties proYigesimetpds for regiusing tha pangentrsignef e subftance in aptpfsiogisehins por t

protein dm%ﬂﬂtﬁisel%dvkly iaeeaalbgmqutﬁe shBnd¥0Yokaghe phyddREidd) cofdp@tnicites ARQEA C agent
I'TB.y be any tren a[?l f)Jh SIO CO ) retb quace\l}!:ar‘aé%eévo'; stys((g?morﬁrtr?agcopﬁ I%Cst.: the 15

therapeuetl c ag yp er ensi menbr ane
st abi | i zZl@p266& ar di amwst ahboﬂmm sompgpitioasaf the inveptianopay be adaintsieted henmicallyesan as

des 035 b %\hﬁlﬁﬁﬁ &der [0%%@12 heli%% aﬁB%&rQQQ or sQ)fw ok ﬁb@( e B%@t@gsfoﬁ) &' a@ﬁxmprﬁmu& ’\gergtgg

treat nent of suitaple condition di seases hear

ci r cul atopfiony ﬁﬂﬁ%ﬁ&?%ﬂfﬁ%&%ﬁﬁ% ?ﬁﬂwwe«ﬁwglt Ry be adé‘ﬁ‘ﬂ“?ﬂf%‘ﬁ’ﬂ‘&ﬁ’i g an ipdiigpating o y
syst em dededtoeymove fipasthe GNSTnes tmorahbstricestbspciaddokin t:hnmc&yxs‘tdegvperaueqmomhtmt inve

system Qhe SSIRROR i feud¥eatbThve WGBS iOHon BleadlDAiheidEY ABRUIADS, Parkinson’s

disease (PD), Huntington’s disease (HD), ALS, multiple sclerosis, transverse myelitis, motor neuron disease, Pick's

40  disease, tuberous sclerosis, lysosomal storage disorders, Canavan’s disease, Rett’s syndrome, spinocerebellar

ataxias, Friedreich’s ataxia, optic atrophy, or retinal degeneration. In some embodiments, the neurodegenerative
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20 agents are used that have CNS effects. [00263] For exanple, in sone
enbodi nents, the nethods of the invention include the treatnent of
hypertension in an aninmal by adm nistering to an animal in need of treatnent
an effective anount of an antihypertensive and an effective anount of an
agent thaiwg sdsiesgnor elimnates a CNS effect of the h)g@ @%ﬁ)’ﬂ?/bﬁ&s Anot her
exenpl ary embodinent is the treatment or prevention of ection In an

ani maldiskaye terdbi Mid@dcRmbstgngny, wersutRbneamssarialed with arneeeﬁemhermveéisem iptamglpid peteient | on

of i nfeed dnBbhnAis S & E&h}gqﬂm ARG BE macsd@mdcm ﬁ'e‘f’Je @o@geem, i Agsif fective
anmount of  an ? ent t duces or el |mnat({e§,t fect of the

ant i i riPI&EEs Deitolny diggmin, peitpgig.Asetipyreon. Jutinyfaphe “i‘yBce&@éﬁ’f’tfd’&rfﬁm&FP“h@%‘H%m -t hat
r educ asspaetingiesperidirgthelsona, phibistig pHieiedin, ednisteincbidchraingp eatechig or @g@ethin ah@ors ed in
co Igbl Qﬁlgédg%nts %{(D{ndwl ?sqlhﬁmz[n%d 19011%0519% e S %&mt o? qlgrcetmrgﬁ’ ca‘l;cf i atio , w/w

ration vol ume ratio, _or volume/volume ratio, descr herein, may
be uséﬂm"@@"lﬂ’lm‘?\hﬁaﬁfﬁﬂéheWsd@é?@é@?ﬁg’@ﬁéhe@&?i‘@@ﬁf ?d&%"il%ﬁ’iedd‘f Rhagpeance in a
physi ebogsidal with @ flaastdamdatly acfepBR6Etipidn et aidose ef P OPOOME pbe 8ay TEhérdokages off

reduci ch %&Qg&g%&g%ﬁf o@f usdq subst ance in a physiol ogi cal conpartnent by
sel ect] ely Increasing € P’ux of the substance from the physi ol ogi cal
corrpartrrent to an external environnent. The physi ol ogi cal conpart nment
prﬁeerﬁ%q Wethogs effreating - yous system or a fetal conpartment. [00266] In

| ment 3he ipsRgBRTPYifed methods OftRALnE Rfent | on nay be admi ni st er ed
chroni masy to aausaéhekmewer@luga "mmy@feﬁemty@sarpﬁmmmdmgakta&mh@t@ppear ance,

or slqw or. ha gmpro ression of a chronic neugroag%lgt%nerau ve . conditi on.
In so r’rf)%éﬁ “rﬁa CETHY 133““? tpﬁme’ Paventt 9 VAl o) A1 B4PEIR St ar ed
chr oniaesedidted withydispases. (Tdi¢ Inicrhatipinal Asocighiorifor the Siudb'efﬂwé“wlbhﬂeﬁwepa@\a@“@ne or nore

subst alﬂ@@&n@sn%&p hrdteRstiowd Exl@erﬁn& Bds ke wilCALAARTRR Bl skué aan@ag@ GHdedcAtiddinl N SONE
di sease, Al zheimer's

odi nent_s € ne |ve condition is n
T30 4 o4y bebpdp i PR St bttt b BRnop e
mul t i fleeuency)apdinieisty. transverse nyelltl s, nmotor neuron di sease, Pick's 40
di Seaﬁeez@gberw&mﬁﬁwmem w@gamdtém@aﬁngﬁa@ 51 post. sy kg di Sease,
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an effective amount of an analgesic agent that is oxycodone, gabapentin, hydrocodone, methadone, or tramadol and

a second composition containing an amount of quercetin, galangin, or kaempferol, sufficient to reduce or eliminate a
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| o] eat nent
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t r eat reebtemffging aaﬂhumfphsm: fw@r i thg rrfammfﬁp aot effpptive grizbsiopgatre e its opipidngset 0 a
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el i mi NArEs 3"%‘%%*‘ SY‘f‘Pé%‘?S By °%Sﬁa§°“n°éf“ﬁ‘é ha ™ &Pt tott gﬁ“%é“él“s“&“‘& 3t & ng a
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excipient. "I n sone unt uerce suff|C|ent
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wi th an anmount of quercetin sufficient to reduce or elimnate a CNS effect
of the |orazepam optionally also 10 containing a pharmaceutically

accept abl e excipient. In sone enbodi nents, the anmount of quercetin is also
sufficient bly increase the anal gesic effect of the | orazepam
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al one. logycgiompoxgx@piphpeptaining fopmyphe, radidfettind], sufasenl} traoiadop bOMblghsiS cambinktionls  Of
treqbner;&chgs%deﬁae/amopﬁw LT AR Bk, Yy AURLAISHEELNO L0 @ human
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25 96, L&k embddintehts, Shetaibigesicdgentls rdfdadl mGaharabetndn®, thethidlgdhic igk@ isioRyodate. The
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and/ or dependenc esic.agent in the ani I'n sone enbgdi nent s,

the analgesy E‘mﬁfg"’é‘h Palcit‘?malﬂ?ﬂa S KRS 1PTereP A ’ﬁﬁ‘?‘ih‘B‘HaldTe@i‘WB’a‘Efe’P‘S‘?z&‘m nitrous
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co- admi nistere a singl e conposition . 9., conposition In I'ch’ t hey
are adm xed. In sorre enbodi nents, the
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anal gesic agent is selected fromthe group consisting of alfentanil,
bupr enor phi ne, butor phanol, codei ne, dezocine, fentanyl, hydronorphone,

| evonet hadyl acetate, |evorphanol, neperidine, nethadone, norphine sulfate,
nal buphi ne, oxycodone, oxynorphone, pentazocine, propoxyphene,

rem f ent arwb,20@wbent ani |, tranmadol ; or anal gesic conbi n@éw@gﬁoq;l(gl@ych as
codei ne/ acet am nophen, codelne/asplrln hydr ocodone/ acet am nophe

hy dr ocdaeildriotEmbrAteib s-sEshy Seklith 20w oah ddoh hén’ 8.3x e B s, asquzfmgm In

pr opox% ROANE! RERhIUe0.01-1 Hgsege enbodi ments, the anal gesic agent is selected
fromthe group consisting of oxycodone hydr ocodone, fentanyl, hydronorphone,

Ievorphenol m[‘p‘;%ﬂg'f"t’gﬁé tiaans e Pm lnﬁodﬁ%pol In sone enbodi nents, the
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Chid St st athi o e, PR oot ot e SsaE P fﬁwdor
epl cat b@hmd/orwlne@@n@srmerenbodl ments, the flavonoid is quercetin.
Wash- out net hods [ 00287] The inventi on further provides nethods of reversi ng
one or nor e gl S of a substance by administering a BBB transport
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I €COVeLrY aifo a@ihnidSaE b 8! othe PGS ldE Shefks. WM&@:@L @B&&mwa ne P RichL
descri bed herein ma%) be used the i nvention

o ov1 (B TRBF & HOFPATER g@@ioﬁq‘aﬁ#ﬂgﬁmaeggmfrweammﬁin by
adm ni diffgent gtes of adfigstitionan an anount of a BBB transport prot ei n nodul at or
suffi C[(ﬁ?&%]t 0 paﬁ%t{n%le{',\n%odgﬂentf %h%ngenﬁﬁa? %cgs%}/&lmﬁ]gte dﬁ\%‘r}%c@of as c%l§ system

ef f ect as recelve said 30 agent
sufqi c%deqwstereé ms&@h dese.aTbisany bofhe Gater o inswashyeot merhods Vaseetthe apeqt is @ﬁ@u@eﬁw@ nts,
the agaiithal tos;madglemlthabNaemﬁdﬂeiubaance aEa/aamésaﬁ inGife bg@n&‘y’lﬁdallﬁﬁﬁﬁiidhﬂidu%nl ncl ude
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s ev of | we@en it aRdmibikkrapantilsubstite GRYE therifeadiagiitbabprodubs o INBBMc RS rdaei ved an
dos of th Hofgent producing the CNS effect. In sone enbodi nents, the
cuteco
|n 1 vi dda th nues to experience peripheral effects of 35 the agent. In
sone e [ﬂ%ﬁﬂ]me nt sh saasemBBEhctts, drsgrot that phweser diminadid GiSoifedt of agusiabey pddénol , such

as a fhLaypnRi, nL aﬂlmm?s@fm mﬁmaﬂldga%@bgmgrn{aﬁbefab@v&@pwml BreMIES GRL hIHes five
i soquer cet| n, avon SIn 6%{)9@’1 n ifolin di osm n %a an

fiseti HmeSﬁB‘ﬂnﬁs’ %ﬂfﬁthm% FFETle WV&&W once 2 310pthy 0pigs eveRy D Kerk P
nar i ngweek, onespers pihe dayh dsqe erntailiment g divg © Areanalzasin| Jo petherembpdidhat ﬂnczdalaesw

gesg st é‘dnii!oun@hd&@ﬂl%@ﬂsﬁbﬁ%mte&&tcﬁ&ﬂ o adgrms@@a gg&@%mm& Hor agrtmabaﬁr‘@&qes@;&r&,s t he
flavon dﬂlls gyerc& %ﬁ%y‘a{b%’ﬂ ‘¥‘8ﬁg‘5 rt t rrtlnlstered by

i nj ect FGAOBESTY ?%{’%é"r‘fﬁf Py #tif %?6@?‘1“ ffgportprp e&‘ aﬁ‘Ua FFOUESf £ i ci ent
to parfor lads lthan ghoutd das| lotyet ayotherembe dimenth GBinistrdtiordontizhes idy o (iips ttant$el0, Buth a

dose i g, @wmmms Gﬁﬂmm oremg,ear Iﬁfomwse%oéa&{n&iﬁ&zlag EQMMS&Q@M@Q% as
about d. Avd i Uot | -S| Vgih rdkt aft 4, 5,

6, 7, 8"°CS§“Y %) mt‘f?“°‘facm‘f%‘a"°£8 BoSi5 ¢ 2 pRyt-oR “Vﬁ&%&?n:fr %Iiﬁ@“‘iﬁ{%‘g PRiSHF e
0. @i 1trénsdgndakdpsingTor ciotibipdts of | dentifying a Transport Protein Mdul ator
[ 00289}gR0dUr t he t ention is od of ideptifying a
tr ansp!) 0?9p]r ot ei Andn:ﬁrgsgrg on oPtfle %d)lf{ﬂgmv onma?'adm%tﬁxe %stlxlllg asdwcessalg ﬂlaé) pe?lopl‘ i ate
ani mal emév@Pnt%,wngéofﬁ}ee@me@S eﬁwm@iwm@mwﬁe@ﬁ & Bripondiiagn i sehe
concentdibimeds, m‘agtnhﬁmawgmms mnmgf&dagdr@eadthasmh 8,6, 5 4 BaH &¢. m e t est

conmpo upnqbo&%eﬁtsd Enna;[gtlan f%‘lct!. m%gnuon is gd?mmspe(r)ec;itchrgnﬁcgﬁy on an ongoing basis, e.g., for the treatment of
40  chronic pain.
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I

nmodul ator if the concentration of the drug in the biol ogical
in the presence of the test conmpound. In sone enbodi nents,
sanpl e may be intraventricular sanples, amiotic fluid,

sanple is | ower
t he bi-ol ogi cal
chorionic sanpl es or

brain parench¥ npl es. Moreover, the animal nodel may be a rodent, such
as nice or Y& °§6/05§P72a primate, horse, 10 dog, sheep, goQCT/UISalQﬁMM%or
chi cke ot her _enbodi nents, the animal nodel esses tant formof a

S
bl ood WBQ@H and/Br i aeentHT ThfispoE pigien g dulator a‘ﬂdﬁf%l‘té"f F’H‘E“Ptc?ﬁ 8 The
met hodsdininigterkd/ig eitbiesingld ol multiplerdades tyranyodf the Acceptpd modet biztiminigtthtioresf agonts Isivingri nat es a

CNS ef f.eGibr Rfiticd incHkRSTed) BRecall m&aﬁgmﬁm@mw by ﬁum@ﬁa@ﬂfewoh GatdM@RdALLy,t hat
produces a CNS effect is adm nistered in copbi nati on , an agent that

[ ,
r educ e PAEORPI prreteply. &“W“@f Iy, gybputgppously, erafly, topigally, s pnd B’étTﬁ‘ some
enbddi nepregptedot breted deyeeifush aa p eeng s maaplmoﬂansttey-wrtede:ylyxdmamolymer t h erapeutic

ot JPUBBE | O 1B L BRNLE n Rl ot i B MRS O B Rt |
sanme cokRisast harr(seetnye. Coapositiens)- QPSHlsyangQﬂlquﬂ’elF‘EmC ageyig e dnaym “&Wnpssmgéifi on.

[ 00291]melnmﬁﬁ$oﬁmm%fmmsfouﬂdmcﬁma@ﬁ&Epeﬁxﬁba&udheahﬂaﬂ&oﬁbﬁd €t.j fuirerad, @pica CNS

ef f ect dglfl da sesral'lllgess nCgeab u% I%P%)aﬁg nc1)r ut le_aroﬁ(ﬂm or agou %b oréso ut IT@O% olate the
case, e. OUt &S & agent 1s ' it 0
ani ¥al 1t G&l%?@l‘“}‘ 1116Q/\7E$ or fpeut @\@O‘é‘ﬂﬁs ecapou 0- 3&0%%3%&%&0 @PQ’E&W"?B’F tﬂs’é’ﬂq in the

body. TiygbrGBdut 10,506 HE, Br 6T mmtnrga& B 10100 d]g, 5Qbdy20L20p08Ed dr dut 26-1§D0 mg or

ntr 2V ahee . obd rgé:grla%uf 20} 5@0 ¢, O oreali)outt 90 {0l e gr 535 3b- %P %@%?Eboﬁlépﬁdﬁb & o

ot her routes et tht
r educ es03P00ang; eriabpait B0 TENS a@M‘ S@dﬂooorﬁg, ) ahfmﬁﬁ%re@ orpgut 3-8 mBébOUU%dOQ%e nit

i's admHy, &tawuemomdohhg;dwooaub@mmﬁg of 0@ 100 nodﬂigesxap@utdoqo@g@m aoli@bo-puooduces

a eff I‘ Lrea %T% dose cgﬂuercetm 1?a % t1(% ﬁ)gr}% %QISJO ﬁozé%)’ J8@1’ Olz.ﬁ)'a?

enbodi nent ss° °d1men 1% Aores 4%
subst armge Imsont mbodlmhéﬂr tapdaily 1i<l§e f geerretinis 108 ohed Inisenmeembetflirnents, sl dtlilypip% ofloses.

tD_Osi ng dirayenbﬁ 5@%\@% @msa:t]boamxf&eme dab1y @R thmun if 1000 md. ilﬁﬂﬁdosefrhﬂé@maytdeﬁé&ﬁi hsi X
I NeS, an, .Sl X | e a . non ,
once ever ngf)m §f %0%13 ©& §E éaﬂ?f%yd%g HF("Cll %?ﬁacgo nggaé'? 0“%?“#2 ?f 2\ ﬁmgtrtf%

enbodi rfaymoid hedrdmetged, &5 dasaribed beradpe Sheserumphalfilife fon e4g.» mm ipabont 12 hSélomact gesic 30
cormpurgﬂlg@age;cagacg,;sa,&scg@lmt protein acti vator are adm ni stered together about
once p [b gﬁ t o about times per . _I'n anot her enbodi nent the

admi ni sPP2A6 on ofwﬁeﬁ%B%ﬁﬂng’é%P&d“lﬁ@hﬁémv‘&‘ﬁ’ﬂs‘Fh? Psreehs FofpnisFret e n acti vat or
cont i Nuespositia thadt edpridehidna ocrhmdd therapeutiaypsnts, bid theatterapentid dgent hae Arkhoghr hatfiife thdae

admi ni SﬁﬂBa&ahsB&t Iﬁ(ﬁimafomgsﬁafn'gﬁol M&o&og@&dﬁl@ﬂ&tm@’sh&t&hﬂ}ﬁves gxﬁnq Qge)ﬁ% m{t&‘&e

nont hs, si x_nont I'n sone cases, _ contl nuous

achi eveBrms pidheriberaneusic #pen a%hel ﬁ?ﬁ@%ort madplateranay be adjystest accor%kya%ﬁ&ﬂgmple’ if
adnidini squerediih B Bivealin acvaipesivn alsol contAnifPOsd.,tomEbIAL yna@l wittesa forh, e, 560 a
ter m NaklNsolrob Rt or sBmg el SATGARLRL. QQ%&%&EM&W oni ¢ pain. [00293]

Admi ni stration he agent's o i hventi on onti hue as |ong as
necessaf297 n sorfie Tableioldvmeavidss exemplapyflosing sehkmestia sqlewémlig@n agegts gnd qiepdedint er ed

for NDred d@gedare goviddd bywayaf exfinplelonly b do @bt 1idif tHd ¥ éntiod. N SOME  embodi nents, an
agent of the invention is adm nistered for |ess than 28, 14, 7, 6, 5, 4, 3,

2, or 1 day. In sone enbodl nments, an agent of the invention is admnistered
chr oni cal Fy—on—an—ongotngrbasts; ——for rhc treatrent—of—46—chroni c
pai n. 64 V@,200640535673+ ICTLUS2R0SLQ44698 " Y [0024] " per peyiich | " @t lect 1 9d
amoOnrtt t g@e{c&aldﬁlp@gté(q;)r otei n nodulfator and am ef fecti Vg anount of| a drug
may be a@dm nistered in efithgsemboglie oLm, tipl emslosgs py a&g;#f the
accepted frodes of admnisftration of [agents having simTar utilitieps,
i ncl udi ng|rect aVicodduccal ,| i ntranasal{ and transdermal routes, by f
i ntra-arteri dMMydjoewpieon, | i n0OB&ENOUS] y10:100Int r aperdaldneal | y 30g80enteral |y,
i ntranuscul a‘i’ﬂ“*’}fate YBERSE anjeously, orglly, topically, as aph inhalant,|or via
an 5 inpre i eh—a-s—ac—m—inf f or exanple—or-an
artery-inserted, cylindrical pplymer.l 5 jo00 0.2:1-03:1 | 400-600:2000

OxyContin 0.07:1 80:1000 0.1:1 240:2000

Methadone 0.04:1 40:1000 0.2:1 400:2000

Gabapentin 0.6:1 300:1000 0.8:1 900:2000
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[ 00295] The BBB transport protein nodul ator and the therapeutic agent may be
adm ni stered in dosages as described herein (see, e.g., Conpositions).
Dosi ng ranges for therapeutic agents are known in the art. Dosing for the
BBB transport nodul ator nmay be found by routine experinentation. For a
fl avonoi d,we2@ewssawer cetin, typical daily dose ranges ghfuss 5% gpout
1- 5000 ny, _or. aaout 1- 3000 ng, or about 1-2000 ng, or about - 68 ng, or
about 10 ' or -afpdt 1+ 00 ng, or about 10-5000 hg, or about 10-3000
ng, or akhout 10- 2000 .| or BWWdut 10- 1900000y, or 2-&hout | 1027902000y, | or about
10- 200 or about 10- 100 n% or about 20-2000 or about 20-1500 ng or
about 20 2@.98hh __od:1800out 900 1 gl or3:380ut 50- 5000
ng, or about 50 4000 ng,{ or about [50- 3000 ny, %bout 50- 2000 or about
50- 1000 Pe 50-500 HY):' or labotf!%b- 100 labolit P83Y ‘%9000 ny, or
about 10 -40 or about 100-3000 ng, or alout 100 2000 ny, or about
100-1000 | ny, qfhéggut 100-500 15 ng. In sone enbodi ment$, the daily dose of
guer cet i ris—apbout 100, 200,—300; 500,600, 700, 8p0,—900,—or| 1000 ny.
I'n sonme enhQdipea Gomd)he dai b.)f:ldosj ofssgumpceti n 9.81100[ myjosh.p008 0M
enbodi mrents, the darly dose of quercetin is b00 ng. I'n sone enbodl nents,
the daily 0Qem n@fqueiid®i Gy, kiRen iStwd A{dedBgses, B1g| With tdO&ses bfth)RalpRYy. Shapases ofon t he
f or m odnalfdsia wer givaah, withougiquercdtine car bohydrate noities attached to the flavonoid
and/ or factors with which the flavonoid is adm nistered, as descri bed
herein. The serumhalf-life for, e.g., quercetin, is about 19-25 hours, so
20 single dose accuracy is not crugial. %00296] When a BBB transport
nDduIator e.g., a flavonoid such cetin, is admnistered in a
05|t|on t hat c rises one or nore thera eutlc agents, and the

pexample 1t uman siydyof theeffectsiof Queyeefip(QY) prdnplgesiss  BRB tr ansport nodul at or
( . tranadol hydr ocodone, and the |ike have shorter half-lives than
quer ce[top?ﬁ uni tAngERiEC triplop fhe efpts ploel qusisrtia (AT sedatiggerqpcentiation; APBEESt r ans port
nmodul adoﬁfuctéﬂiynchﬂoﬁﬁjeﬂﬁﬁl&ﬂetaﬁ@ﬁﬁg(baiﬁgfdyleasﬂ'éhl.l)&‘opﬂfeﬂﬂcer&ééﬂérpb(ﬁtoletaﬁcezﬁcuqmr cetinis
gi ven %%ﬁﬂﬂ jt dose
form IJgQge@lc ‘Pe%@%&%a% o@ ed 8&9#%%@3 i!naﬁ)grty utg f"ogues)t Ll{d sts to%onrip\(egsl cﬁ%} dd(.l) 91%5 00 ny
querc ei0p299]See eﬁpgromm@iwiﬁﬁlﬂt suejepts WltP @@@M’]ﬂm Vere Sqﬁallyld end 9t§é1mwwelp P@vitedefs

eXEP| @4 ValOSit phéh &&h&nﬁaud%@genﬁﬁhﬂﬁﬁr@ﬁmmg Ifagﬁﬁaaﬁ (D IeRies ra&i@xﬂoﬁa&lﬁgq;g These
s

d f |.e tion.
SR R YA e I T T
_ ol e: ighl dese, long:asting pridids { PryCentin g4Prmg; nghaddw ©OuR)rGabBityPoE od 37me), S, 1

10: 100ﬂex9n10a35d éonﬁ@s 0fvenlaF thddubjbc WRreusind B 1eaetrwota Ak nedicdtiom TR 5%81"5% 0 300

1000 0. 2: 1 00: 2000, O cn 80: 1000

Met hadﬁ’rﬁ‘é“ﬁ“ﬁ%‘ Tedifém g5 obRripr bf Eﬁ‘gz%%‘ﬁ’ ‘%“@BO 1000 0. 8: 1
9015, 20030035 \\O QER64)GEGATE: MﬂsﬁlSﬁ&Q&ﬁ@dﬁH&&ﬂd suﬂzph?&f.oihll %ﬁcts']ﬂ}@@crﬂglﬁmﬂﬂ
2700: 2 Qu%gec% 81%6%&d ty @o';%leg dg.gy:hm.ﬂx‘es 'él‘:} 3}989@9 cgl%e 11.hei§ ba%QQQmedga&\b!npﬂﬁl Fe%ga[r i ne

0.01:1 0.01:1 | orid S exer (Soma)
0. 4 1 astivities Sappepxignately thyth-doy, ey were asked to begin thce aily dosing of 2Q (IOOOmg) capsules

(total daily dose of Q, 2000mg). Diaries were completed for 7 days. Individual diaries included rating sleep

droc oride

interference, focus, pain now, and worst pain over the prior 24 hours. Subjects were instructed that concomitant

20  pain medications should not be altered without speaking with the investigator. Subjects were advised that they
would be contacted by telephone every day or every other day to assess progress in the trial and any side effects
associated with the addition of Q. At the end of the trial, patients were interviewed. They were asked to rate their
satisfaction with the study medication (-2 - +2) and its ability to modulate the CNS effects of their pain medications.
[00301] After taking Q, an overall improvement in sleep, pain and concentration was observed in all the

25  patients. An overall improvement in sleep is depicted in Fig. 5 where y-axis depicts 1 as perfect sleep and 10 as
worst. An overall improvement in the concentration (e.g. short term memory, focus, wakefulness etc.) was observed
in all the patients, as shown in Fig. 6. In the graph, y-axis depicts 1 as perfect concentration and 10 as worst. An
overall improvement in the worst pain in the last 24 hrs was observed in all the patients, as shown in Fig. 7. In the
graph, y-axis depicts NPRS (numeric pain rating scale) as 1 for no pain and 10 as worst. An overall improvement in

30  the pain was observed at the time the patients were called (“pain now"), as shown in Fig, 8.
[00302] Figs. 9-10 depict improvement in the conditions of thres patients who were on opioids from the
start. Fig. 9 depicts overall improvement in the worst pain in the last 24 hrs and Fig, 10 depicts overall improvement
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*2000 ng quercetin daily, given in tw divided doses, e.g., with tw doses
of the anal gesic. Sone doses of analgesic were given w thout quercetin.
EXAMPLES 5 Exanple 1: Human study of the effects of Quercetin(Q and

Anal gesics [00298] An enpiric trial on the effects of oral quercetin (Q on

sedat i on, eWPP3S81% on, and pain was conduct ed. | ncl u®CHAS20FHH48
i ncl Udedth?ngﬁ)l aﬂen%fwei% e@?@g 11 %QZ e 1cttahﬁch|§1{ kerﬂ;e Wil aglmtgglg&zih% a4 ance
of current® ana ge c reg E edation, dizziness, inability

to focu"é}hanarhldﬂiwa}nlaﬂh‘gﬁméth% @“eenﬁsv‘ebéofdbﬂquye Rﬂi“‘aﬁsl es. [00299] Approximately
16 adul osodﬁn ect swenpsdams: h&@wﬁhqhe%koaesvx%o%r éﬁﬁ&@@@gktme&cmmweﬁtsﬁmwsse

admtte 0 the tr aln di rs i ncl ude era
neur opa ?W“’C%‘F E f“éﬁi(,l‘laq g‘ﬁhilpf‘f‘efti EEF A O pse &?CQSUTV%?)%Y"H& %“fi’“ PHPYUW spi ne
di séfasebréught.the Primflawnion the ek Som th Adrdinisteetionai Yicedircdlangl with @ brovght teerainfigthapi oi ds

(Vi codi dawIV&Sneﬁtﬁm%@Jd to‘imm%n fdre andUpdthd IR Re mlﬂg,%gn bk QR Qén@%r Ay Contin
240ng, Met hadone 40 mg Gabapentin Atl Fl exeril,

and Son¥eosBolig 13 &R EYP’S&PHQ%B*}S%@ a\?@eFr’%l"(f?P‘ﬁt@ﬂ‘%\?ar‘Eg%@% %f‘HaI gesic

nedi cat [00364] Two Gw:b] 2656ds Seny\ ST B the phséd&gwhaozexebﬂcrpe&tor MEpl (rﬂaai)taﬁﬁ’k&bzbﬁﬁgah% of

prior t.ion _an l.Zzl 0 Qur n 00300] Q
(Si qu] (ezshgwed gera% 1mpSr0\1eIélen V\ES e1é (c)on hﬁe C? P§ 8}1 %j:aleg'tl 2 0211]2)6 jects by
ovetthi glﬁmort pod threutppe@tZSOWPemgmqwme@ep{ovnew&we “tPéhﬂPe)l"a'BFtaW@s for 7
days andtiaadtwabhited idllithe 4RSS hdeld EndtRfthIGathdrORE wa Rbled iR Y Wnatprova@dnt MisltdpeS. On

appr oxi Zth day, .th asked to begin tw ce daily dosing of 2
Q (1000%%36%%%% emsnwaf cs)%‘ba c?ﬁ}i’f augse of Q 2000ng). Diaries were conpl eted
for 7 di#9305]I ndi \Higl ireshovehingeeri @srovenmitud@darmetersmg:mteéepr the aqurezrof e gwigdor aflocus,

pai n n uene%nwa%&mmeu%eﬁdd hﬂﬁiepfda%rof«?o‘]aélﬂﬁﬂfrﬁmn %@m es;e@rneanlrmgsr uct ed

th com t ant ai n nedi cations t hout speaki ng
th FRANRY f“?cfj%lsf"b m°§1}‘5’j“é%/c ?eWé?“é‘gsé“&‘\fP“é‘%P&a‘% o JEPrq dﬁf&%ﬂ%ct ed

by tel effgfmleanéwvenstypmdaypmycdlﬁmreyhaozﬁ’er day to assess progress inthe trial

and anyrog ef f eﬁ}s%x 1191?1:&2 WT%IS aE(Qleof 9&@!} md@cﬂwrgétm)% coﬁb Ltlgg WEIP(Q{C Qf the

trial, &) nts werel erwewe ask Chel

satisf a’B?fF Bﬁlgww, i ipdividuals exgpigrienpivg FIE%PECIPGIH’ rfsulfd in lm}zryveal?mwatl gar%fe{slw% modul at e

t he CNSwefsf k) minabw, chiRéntraton slBepidds-sakd. ons. 1003011 After taking Q an

over aII i nprovenent in sl eep, pai n and concentration was observed in all the

nt s sle |sd ice in Fig. 5 where

]gx {ftzpﬁef “2%5%’5’8 ul Tr ?;e’%'a&i’c?“é?gﬁv\xﬁﬁf aengverall i npr ovement
|n the @896 ntratijon %ye ~short term nmenory focus, wakeful ness et c. ) was
observe al | Anfaeseficiakra test dsdsed iARRTSsithy r‘ﬁf“’(jal efggct of yodufatar, Br%&?sedﬁ“"ém s
depi ct seffectasf bpbitufages, topicidy) and hénz@iakapinesaTigh id(single blivdy 18ddomided, comtwoll¢daehiimali tigbr ovenent
in the Mﬁ?o&hm{é '4@rdd&tstaﬂ%uﬁz%oggﬂodtq{héstmsmmgrells@d Bowevb\EwddRhi 254 S, as
shown in L 9. the graph, y-axis depicts NPRS (nunerl c pain rating
scal e) 15’?5?5 T"B‘Fedﬁ?)tw‘ifaie’fW?iﬁB 10 as worst. An overall inprovement in 30 the
pai 26 Wa[I)OBﬁﬂer Vv edrvatve tobetstade mlzecheeaﬂa;toheﬂBﬁmwﬂen@aénbledusmﬁw(ag dipivay,, as
'[Sﬂf\éme Ig i)agntal %lgen(%arg%al) anestgesm 1s9m(§l%<9:$l an%%l:r ‘Ef?_cll to %Qﬁm%é’@s”t?ugs O“II r@?}ragleons%c{]lg Ik:)%'/ gPZI Ff
i mpr ovewmse tomm@fhlétlwé?hg@ Smlewethomre ISIdslngre%A egmgmmef 3|ﬂpstgs of mansetpneelt%ar@ver al |
I NPr oV erRAl(low GRedib) ﬁ@@ﬂ@%&eﬁ%&ﬁ%ﬁ@&%@ﬂﬁm&oﬁﬁﬁdﬁﬂlt&é&lp%f t he
5\;?2; Bsat‘tlvav;'tell Y{tﬁmevc\t’featv}a{(emﬂ%g‘utﬁ%es an g/res?_llraf]d rz‘;%e gn a(.jken%d del%’%s eﬁ%@??oggmé t]g Eﬂe
cal 30 r wighdmwelifipwmpyinfulisirpulysiqed nesferpencypatroteed: s . [00303] Two patients, both with

tﬂe hi sfopsggys of m%d,tl e%ﬁt@cﬂ&@s@lea%é%&@l%&oﬁ&@'(ﬁﬁ&én&ﬂﬁtf%ﬁb lle%sé az
shown in wer e. not _on basel ine neds,
were gl PR B BR D e eeBBh Gt S AT A U SEA EPRE { o
1-10. Aecteiopivid toncehtenzodiazeffine)\ind grdbabimfang wi t h Q brought the pain further down.
One patient agreed to take Vicodin alone and reported increase in the pain

as conpared to Q alone or Qwith Vicodin. Fig. 13 depicts the worst pain in
t he33 askxadrplel3t Remifichtioh o Effuk Idﬁﬁioeamothhmaﬂhtﬂrsat vitdhe tine of the call.

[ 00304] esspent of a he patients e on | ate o
( merbr awg:’g@abl | i 9 HgmEEtg)n %W&en“%‘&wg el sé)“\qh‘é’ﬁ‘t%:ﬁ@d‘“d\‘?’& P ProPispR b 'Ef\f’gﬁe nt in
t hei r cintidiPharmaveuticed AddityeaHandbodkj thye HabBhoolQf Phahmcemal Bxcipfents, 2r thegFo@d anth Drve

Administration (FDA) Inactive Ingredient Guide) that would modulate transporter activity, for example by

producing a significant increase in substrate efflux transport pumping. A screening process that integrates a P-gP

40  enhancement assay with a software interface for data analysis will be used. P-gP substrate may include paclitaxel
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10 reported -2 and three reported 2. On an average there was an i nprovenent
inthe painin all the patients. CNS activation was noted in all the 4

opi oid users and central withdrawal was noted in 3. An inprovenent in sleep,
concentration and pain was observed in all the patients. [00305] Fig. 16
shows neanyppjsyepent in all paranmeters neasured over rse of the
study, for all patients taking anal gesic nedications a%%g@g(ﬁf%ws? days of
CO- adna Aifi fuaiti 2eentyof ot aslebryiatigesli pr&ucemaatmﬁ@hsi AM@®ipoidtdn thid krudyabes Wrayv

decr easiﬁ%lﬂ%lerf%&quk&‘é’}uﬂgn{b cl‘ﬁ%ﬁ‘ y §onfo?ﬁ Bﬁéﬂ%%hfa.?@ exﬁ@e!n%"? by _over

60% and nmean rati WOr St an 25%

[ oosoaqlelrphm@n@ea\ﬁsmgén megrefsw@tt@gugmmmaﬁni ?hﬂ%lt $cai2‘i>06 N°b193(é1)f2755xﬁ6n0| d
(querceti ) in . conbination with one or nore anal gesics, in individuals
experié@éﬂ#‘é—e—‘ﬁ'ﬁ&l&ﬁ#’éﬂﬂéﬁﬁ’f resulted in inprovement in all paraneters

neds ur [@a311( wor s Thipessay,is edirifedininouse Gbroigat) NEVITrand NIHEEDH -GosS5 clb(derd @¥roi O
Exanpl 3%eus ?ﬁ\éﬁﬁé d &&h%ﬁ&magmgwe to%exp,%g%anqa%tpl o). ((919 adfimadat i ve effects

inro nts An anesthetic wake up test is used to _assess the reversal
ef f ectD'Bhw%’atﬂlﬁ&ti pele's myediprp supplemeatedsith f\?@ssa!aéfffué%ftcés & epszgyIsTOptTRie Rt BReSessaRiie oj dis,
and beanediazepd hesyil Tdmttiikd i adididfiel iphbaneat 37°@rvdb Bt z£btbn doeitd. Mokd ed ani mal

trial. %&gﬁ%ygm{ﬁ@m{;gdent s are utilized throughout the study. Animals

may be" T euse wever, a washout of 24 hours is required between
exifos ul08312] 25 | CEBGE: dweydlatiadeheRactyite andtiiciepsedeytosalic patitrilposther etotarfc t hi s

trial agénms a@eﬁﬁiﬂsm alRAT P hskdy [HUS- d.(n%thﬁthxagdl-pfyl) ¥ 3QiphenPR 46108 bidintdd)l a wildly used

phenobar bi [ hesi.a i S ont aneous hut sl ow
P i v fedsten BRI B Sl B B RUSRE RS, At Prisr SPRR: B Radl o
oxy gerfitiing the edsilty toragigmoidal pugyei AfienIGi valBesd#3eishibiforyicercenirption) areglateminedpyAiténg t est ed
(1 ow, the&di wmmgﬂbﬂmmeel BRGvaed e RIBERE R1atifIEBe RAiFUnEFaRE CThedc QAR BticR N €

t th t t qpwat ch .f t Kk d t t
P e Pt P Pl el ARAREEN e BPE T oot ed f or ¢ e (o 30
WI t hdr[@0213] f r o mBptkeafsub paéntittuotigatandth e ipfeaeshestility tivity ad afoged for fddbdBial Thi S
d ,
st ﬁ y Jx?en&%%@%g& el So'fm& ?@Q%ﬁsgﬁdéé %Iose%sé&l? gﬁh@é el(f&ﬁgﬂ CfIxé‘r‘ Ha} ey ks

fentan etc enzodl azepi ne lazep
| or az e%famod"lvﬁﬁs fo deteripipg the §°naffn§e?°? @%&v@ﬂfoage ba“aﬁﬁ}P‘P‘?ma&@’éH’fhesc ﬁﬁ%fpmﬂﬁ Wil zi ng
one opdtieivike boOpeorhedaatlinzehé Wiagle-moillaon grotoed! biirg INTHYB ES, celBS Fénéaciplodulalor, up

L agnt i f kGAbic at:%%s ﬁ@&éﬂi}gﬁég i) J Joncﬁ’ﬁu%o%'u&d M%'a“ ifPeHhodu atgr é’c!rete{ 90%9 40] Ve

arelntereste ati1on of nolecules (1nclu not limted
t o exciyfietemringd fof el the ppd #%C@waﬁ%éwnpﬁ%lm%areﬁwé@cmém KTeSROP%E Handbook
of Phafutvesaeigtien@d asthembariatiad Ks xensusbdmeenEmdofamdﬂd}lrrugasedlhdmewdsgcmalbdn@n (FDA)

| nact IcYJR' s M&E&lg%&duﬁ& gﬁéen&aﬁ?& '%B‘E%%h@d 1, SRR e bifoken Fﬂe\é , Tor
exanpl e )y producing a signi can I nCrease I n Substrate e ux transport
punpi rFQ %‘b‘F‘@’éﬁl ng process that integrates a P-gP 40 enhancenent assay
Wlnih € i Bl d AL B, 2 Sis Wl be used. P-gP substrate may
i 110 U Rl By 4485 US2005/ 041608 (an am fi

f t nnSr[003i:Adt ) ' d‘&tatelwﬂdmdw@dww dnd R&t-dﬂﬁlmbnt proclautyY Bondr lot1 ok inicé @§-3@® an
endpoi jd gulafled. Bos sa&&a@/afp @fﬂm&guate%Wpré}{Q'Q@&L@ua he 0.9 Nithd ¢ o @chumam D, Chen

H. "Determ nation_of ein inhibitign by excipients and . their
conbi (FETRRE SRR AELFE REUGP AT SSRGS pee. B Cetammutys Shera Sci | 2004

Nov; %(vﬂdi}tﬁ@iéﬁﬁn@ﬁwal SaditivitOwhitewpteeselting iGpdagoro Thedppryprids saguntof b3 Hll Thi s

asgay d&ﬁﬁcﬂﬂ%ﬂﬁ@'cdmﬂo&@%&&gﬁﬂ@é ehhAdljdct MEEheadd and NI H MDR- G185 cel |'s
(derived from 3T3 célls and transfected with the human MDR1 gene to

over exi§PESY  humehschedglpd timepaints icerars appgihetigadatith CR: anphipedesararies sbiaigsd bY ¢eaglirc Eagl e’ s
medi UnpuSdting) IBRSE R tatdifiged B yiae qslegix&amymem d%ﬂecﬂ&iuﬂ%e adtebe MR GYstemi tafdveddn® as

moubadisre s SRE ik BYhls A8 bRk Mgkt RE IR LRIIRG Pl 00

hour s RsmhisRELtration rftighamd S eiow meareé%&sﬁn@@élewomaﬂaﬂaiteé HS%fNﬁmsgﬁE&eW% ty and
| MBS e aRefhofidy WRS. OltkdugHoaGllelekyiinént, @ blin@dddBderver WlilDhoRb6havioral changes in the animals during

the dosing portion of the study. Pharmacokinetic parameters are calculated using WinNonlin Enterprise software:
[00316] See Polli JW, Baughman TM, Humphreys JE, Jordan KH, Mote AL, Salisbury JA, Tippin TK,
Serabjit-Singh CJ. “P-glycoprotein influences the brain concentrations of cetirizine (Zyrtec), a second-generation
non-sedating antihistamine,” J Pharm Sci. 2003 Oct;92(10):2082-9, all of which are incorporated herein by

40  reference.
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agent is determ ned by an MIT assay [ 3, (4, 5-dinethylthiazol-2-yl)

2, 5-di phenyl tetrazol um brom de], a widely used nethod to assess
cytotoxicity and cell viability in tissue culture. (I1C50) values for each
exci pi ent iveo gwb/esseizned by fitting the results to a sigapiydRbsGiie. After
| Cso values (50% i nhibitory concentration) are determ ned by ??tt§ng t he
dat a t 0@3151"ghrdi ‘daibl thetieteds atstTesseany elbiieEhetin@an'te kadtlandagetutedwidipitugiut 0 t he no H
exci pi g%r,fﬂal a&mﬂgﬁ{e&&e P@Jeﬁtdlsé{c%urgaﬂgﬂ p};?felﬁ Bibsel o@&ﬂﬁmm th ¥ arkio @ nay

enhanc (la ot oxi Cci t each nodul at or, E%}0031 % Bet ween
5- 10 péfﬁﬁpﬂémeHﬁﬁ¥%¥ P%ﬂﬁﬁ?ﬁmﬁWé“gﬂé%P%§Pm9W§BW1PvagﬁﬁF Pyl chosen
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nodul ators to determ ne the concentration range to use for I na

conbi nPREH tthosg hilied inhe ﬁ‘éi" P fRemgddo b vrithin the sy SWP§ andigenospbofhs inyergonps éqﬂnﬂ{ ng to

t he ' sibpek epperdelidlagisor ©  prot ocol using NIH 3T3 cells. For each nodul ator, up
20 to four concentrations are tested, starting with the concentration used
in the 'single-nodul ator' screen. I1C50 values are determ ned for each of

t he nodul ator concentrations and nornalized to average saline val ues.
Dose-response curves are generated as the normalized | C50 versus
concentration of nodul ator. Based on these dose-response curves,

i nt ernedi at e nodul ator concentrations corresponding to normalized | C50

val ues are chosen for the binary conbination studies. 25 P-RR Substrate
Efflux Trials - In Vivo Pharmacokinetic Studies [00314] Male wi |l d-type WE
radrl a/l b+"" and P-gP-deficient knockout FVB ndrlallb4- mce (20-30 g) are
obt ai ned. Dose sol utions of P-gP efflux substrate are prepared fresh using
0.9% saline as a vehicle. An appropriate anount of substrate is
adm ni stered intravenously via the tail vein. The dosage amobunt is selected
to provide sufficient analytical sensitivity while not resulting in
sedation. The appropriate anount of substrate will 30 vary dependi ng on the
conpound, the weight, etc., of the subject to be treated. [00315] At
scheduled tine points, mce are anesthetized wwth CO2 and bl ood sanpl es
obtai ned by cardiac puncture. Blood is centrifuged to yield plasma. Brains
are collected and the cerebellum brain stemrenoved and discarded. The
remaining brain tissue is frozen in liquid nitrogen. Individua
brain-to-plasnma and brain-to-free plasma concentration ratios and the group
means and standard devi ations are cal cul ated using M crosoft Excel 2003 35
(Rednond, WA). Throughout the experinment, a blinded observer will note
behavi oral changes in the animals during the dosing portion of the study.
Phar macoki netic paraneters are cal cul ated using WnNonlin Enterprise
software. [00316] See Polli JW Baughnman TM Hunphreys JE, Jordan KH, Mote
AL, Salisbury JA, Tippin TK, Serabjit-Singh CJ. "P-glycoprotein influences
the brain concentrations of cetirizine (Zyrtec), a second-generation
non-sedating anti histamne.” J Pharm Sci. 2003 Cct; 92(10):2082-9, all of

whi ch are incorporated herein by 40 reference. 68 WD 2006/ 055672

PCT/ US2005/ 041608 [003' 17f' 7111 "bfnrh ethd dS ui 9tlt55emd cl ai ned herein
can be made and executed w thout undue experinmentation in |light of the
present disclosure. It will be apparent to those of skill in the art that
variations may be applied w thout departing fromthe concept, spirit and
scope of the invention. Mdre specifically, it will be apparent that certain
agents that both chemcally and physiologically related nmay be substituted
for the agents 5 described herein while the sane or simlar results would be
achieved. Al such simlar substitutes and nodifications apparent to those
skilled in the art are deened to be within the spirit, scope and concept of
the invention as defined by the appended clains. 69 CLAIMS 1. A

phar maceuti cal conposition conprising oxycodone or gabapentin,

69



flavonoid activator of P-gP, and a carrier therefor.

cl ai ned i
adm ni str
A conposi

fisetin, I%NM,S rutin, kaenpferol, nyricetin, taxifolin, naringenin,
hesperetin, hesperidin; chal cone; phloretin, phlorizdin,

nari ngi n,
geni stein

cl ai med i . any Aafharhsicesiticaltaompaditiorecomptiging loxyoodonk ot gakapentiet i n.

conposi ti
ng querce
gabapent i
and a P-g
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n claiml wherein the conposition is suitable for oral

ation. 3. A conposition as claimed in claim2 in solid form

5 2. A conposition as

10 4.

tion as clained clains 1 to 2 wherein the flavonoid is quercetin,
| soquercetin, flavon, chrysin, apigenin, rhoifolin, diosmn, galangin,

, biochanin A, 15 catechin, or epicatechin. 5. A conposition as

20 6. A

n as .clained ipn_claim5b conprising 5-160 ng oxycodone and 10-500
?’PYP”GI'.g aﬁ{'n%t%f?gf’fg% ﬁaggﬁﬁ%ﬁerﬁ el aim 5 conprising 100-880 ny
n and 5-500 ng quercetin. 25 8. The use of oxycodone or gabapentin
P activator in the manufacture of a nmedicanment for the treatnent
of pain wiz h a/Aeampesitian as claimed ialclaisy | wherein dbe sorrpasitionris suitable ¢ he

or ' 30 9. The use of claim8 wherein the medicanent is
éoriq{%g%@'%ﬁé&%f%'ns 2 to 7. 10. The use of clains 8 or 9 wherein
the CNS effect is reduced by at |east an average of 10% 35 70

3. A composition as claimed in claim 2 in solid form.

4. A compésition as claimed claims 1 to 2 wherein the flavonoid is
quercetin, isoquercetin, flavon, chrysin, apigenin, rhoifolin, diosmin, galangin,
fisetin, morin, rutin, kaempferol, myricetin, taxifolin, naringenin, naringin,
hesperetin, hesperidin; chalcone; phloretin, phlcrizdin, genistein, biochanin A,
catechin, or epicatechin.

5. A composition as claimed in any of claims 1 to 4 wherein the flavonoid
is quercetin.
6. A composition as claimed in claim 5 comprising 5-160 mg oxycodone

and 10-500 mg quercetin.

7. A composition as claimed in claim 5 comprising 100-880 mg
gabapentin and 5-500 mg quercetin.

8. The use of oxycodone or gabapentin and a P-gP activator in the
manufacture of a medicament for the treatment of pain with a reduction of

central nervous system (CNS) effect of the oxycodone or gabapentin.

9. The use of claim 8 wherein the medicament is as claimed in any of
clams 2to 7.

10.  The use of claims 8 or 9 wherein the CNS effect is reduced by at least
an average of 10%.
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