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{0001} Thlé ﬁ]ep(ilcatiogl%lal n&%ﬁf@ﬁ hﬁs}? Rﬁliec%%%%g)gg%%&&b?,ﬁ{ge&g%ecember 28,
2006; U.S. Faprasionmai ﬁmihcamoow W03, TidMeot29r 2987 andi B Beyvisiqmal Application No.
60/953,192, B0 Iy’éh SRHE \JB% LieShcof ot hede MG bd fBn@%h deibbticdty. for

exanple, to isolate the central nervous systemfrom
the system c bl ood circul ation har tical agents
kB

of ten cr oss t h’éASEFIIﬁO&NIEQEsX% 1%\}%1?] side-effects
[0002] AltFx?]ngF glhaéOémc P%&? lga?nerr %tﬁté:lcu(ée;saﬁ%lclf asqhe (P Plssue Qarrler](le;Q{ function as a block,

l"ea
for examplej tomaeheshipenes sandus Stenpiray thasystrpi¢ lvlacnismcldmonné]a@@lcfwaml agents often

cross the baH%?caQﬁgg]systgrﬁRg{dE @f}ecﬁs(}atﬁ@rlﬂ%%q dO&th %Q?&Ec@io‘ﬂn i ncl udi ng
renor, headaches, and other changes in notor

(0003]  Forigiger. Breerahelf TG {eaging ImmugnePRISHE (S PRSP fyisPpf rejection has been
reported to GAP{RHE AXirdrati@tyyinBddin®trerhdr MR idat e R8P btAEtichan@es i @1k Qinction, mental status,

and sensory}?né:ﬁcgn rnoa%i):rlil»rurl‘rgglgn > °S/o oar‘(:(agfi%{%ﬁ)ﬁgtrra&%er%l terggarﬁ(gp Féugtg(? % 54% of Prograf-

treated kldnp»atranamrspan@mheﬂ iSHmihersUppriasseates. QtberAmepgnosuppressants, such as

CyclospoerJlQ Q8RUEUBroxifityStRat GRANSS uﬂ&bﬁaﬁte@)ﬁe GHboys. tthgTraf h&adkS bb& shown to cause,
undesi rabl e si ef f ect B@ Prograf has al.so heen

can cavse aqfy 0 HEGTE SRR OGP SR 2SR RPN SURHAT B DR ot foner an
they used toAsa l8diley divar igan03 it expspédan izt J0qmars-ghdrais b @edlitm findanethods to decrease side
aft n they used to - a kidney given
effects that &q@i’fy&ﬁ%%?éﬁfe{ﬁg | ast 20 years- there is a need
t o f i nd met hods to decrease side effects that inpinge
on qual ity of |i SEMYIARMQEARE INERMRY oF THE
NVENTI ON [ 00041 The inventio rovi des t hods
[0004] The BHPGSR P‘iokﬁ‘ﬁ? mcgipgls. BPPROSFIGE PHe 8 M5 1Sy Ba0 T L bfrier (BTB) transport
protein moddBRfol,ie@f, t4 BdB}Y of ¢l@isa0r dide efffe@tad/or enipaed athonpeuds gfect of @ calcineurin
inhibitor. " educe or elimnate a side effect and/or enhance a
therapeutic effect of a calcineurin inhibitor. [0005]
[0005] In pry agnvet thesipesation ievides VWQSGHD%P%%I%B%WWHW% modulator. In some
embodiment, B limdhig pPoviIES: dnfpBE1640 E&luﬂfn@ﬁﬁbﬂbcfﬁkdﬂd{oaﬁt@f a cdldinemfifi@hibitor and an
amount of aef?r]ﬁ?l %&iﬂl?pﬁ)gttpé%éngfenf) Ez%{c?rrlt ﬁglﬁ% uo ?é{:l(r)ds%za s? ggggcﬁ 8{1 t#le ca‘?cmeunn inhibitor. In
some embodimbnthoftthis aspedd, thaninveanwumbvids a gor@oBitipy mnlgﬁygg # calginsuen pphibitor and a
BlOOd-TlSSngH AlB2B) §M‘fsf§drpﬂr§t91§1 rrto@ulgl@lc R:vﬁé}% CheBIH tgiﬁsp%f‘tfpﬁﬁetm ﬁf)duﬁﬁ‘& is present in an

['cineurin inhibitor. enmbodi nent s of
amount S“f%%fﬁ‘é@tenhapﬁ’é‘ TPHRRSHES féfﬁctmf o reigaugn &‘B‘fP;st’é‘i”tePél?? CPRETR figpdministered
to an animaR 16 &drfd dA@ddihidnts Bithio| hstpedft thdidv antiorBbroades Ricemp@itioa incjuding a calcineurin
inhibitor an{l E@od tIlis ue%grrier 20 rP}p n%og[llatoymgrg tﬂelﬁBaIaﬁsport protein modulator
nsport I'S presént in an anount
is present msayfamoerrt elrfﬁm?ré t@ﬁﬁ&%ﬁ% @e goncpreieiprerfhecalepusioriniyyitor e physiological

compartmexg a\lh%h e H(Kdlﬂ@)sﬂtlmls bdlrinﬂfstef@ﬁ Qﬂantalﬁﬁhaq? Qﬂ'@&ﬁé $rhid8inkeSits of the compositions of the
m ni st ered

invention, t]eel,ﬁhgsu%%g%cea&fomqaﬁlgerrt W@H%sr[&z?d lly%eh %oe s, (s:lquen,rﬁgBer s tpa’[clcl)es lungs, and heart.
[0006] In baned cndbodigreds efthis hspeut BB tranmwtbqrctt@n inglydesan BB&othnspiog pragein. In some
embodimen%?)réme %Emlgog-[ﬁa e @fﬁ&ﬁ%ﬁonﬁﬁ&&ﬁ hﬁdmglbﬂ'l He Qbm dé’ﬁ@ﬁ SiciuB& 2 BTB transport

transport protein nodul ator resent in an
protein actigaias Ut SOBE PP BRPES 6 BT RO BREB PO TSR £ i SooB onyippludes o
modulator ¢ @I-g@l mlf-‘é,d)Eﬂe T&mb&hﬂnhiti e BT tﬁm@by ptobditDgbddetor nCt(hH'ﬁanli;IoEmmt includes a
polyphenolvi'h some e %0 S% tBI ggﬁnﬁon ]Insetnglo c(?ud%? ﬁ?ﬁro%& nﬁkOmJ anodlments the
polyphenol nmlnéqft?tqutmf;tmt lh@uprhgt@; @fivergucbrawn,@ema%trwefﬁtm, idipeinigggsdangin, fisetin, morin,

bl ood, |ynph nodes, spleen, peyer's patches, |ungs,

and heart. [00061 In sone enbodi nents of this aspect,

BTB transport protein includes an ABC transport

protein. In sone enbodiments of the conposition, the

BTB transport proteln nDduIator |n the conp03|t|on

- N~ . . . o



rutin, kaenpferol, nyricetin, taxifolin, naringenin,
naringin, hesperetin, hesperidin, chalcone, phloretin,
W@ bkdosnszach n, eni stein, biochanin A _catechi nPCEIS2007/088827

rutin, kaempé%plcxayréc@ﬂn ItFlXI ga.;wgenéthﬁgmg%]ixﬁsgeretphtg:sqerlg\l}o%llc?jle 1§110ret1n phlorizdin,
genistein, bﬂ(ﬂﬁfuﬁ at tdﬂechn&nﬂﬁ@ ‘HlicdtarhinOlBorandatdid ients Shoflavbied is quercetin.
[0007] In SF())me terélls)%cﬁ | Ogsﬁqf e CE)rlrl]leOeS%:tl?)\l’e{SZ % é}léqu‘é\en{é‘glg%lgeEP ?JB%:P ﬁlro‘em modulator decreases
a side effecte frpoai rmhedments df e conppoiont df¢hesnyshtiqohte BB drnipe protefigmodulator
decreases a htalnbRIRSRMNtdm w}g{gﬁ”&t N dbthdiodindB6 ) (RACRS efecER Qéléc@d from the group

nervous system ( ect. ILn sone enbodi nents,

consisting oL RESEH, PACHT ShTSTIE PP PGP fanest Gugsniab By S1PHG igfory unctions,

seizures, msbﬁlfelawaﬁesthh;elad@ﬁﬂfees c@hbaaﬁhg @sliriufm. M e chibbditneniof toh@mngestions of the

invention, the%”[rﬁetp;ng ort: prozi‘en%J Sivduta tor%gcéas% ) h%gargé g{aXcréaldQ grtd/ oqg§s’tromtest al side effect. In

rnsomi a, ar est nesi 1 ZZ1 Ness, d1

some embo@@#m ith@ AEp2fip) pswmenﬁ@a prrpinistion! sidn effech yhersitie pRsrRsisdfepatotoxicity,

liver fatty, vgﬂ%cluh%vlﬁ/@xt dlﬁase {151@16555\1&1 LB PRAkibn, l%rﬁftlﬁg Riy4peskid, @lokia, or LFT
ecreases. a ne I C ancr tic an

sbrormal. 1§ 5P GIRTED? AL iped Gotp aLpe g8 S SRRy modulator

decreases a tefl ahii‘@aimgemtapﬁdmdf@at Ircsoar dmbedigass, foirmtiestionabgesitd eide cffect side

effect is nep oto?;ﬁ:gty r&aﬂ% %It)h ftn ﬁn(algsdréagmgg RaLatk %ﬁx%tﬂ)(ct Ian:LJIIMI? oliguria, cystitis

venoocl usi I ver di sease, diarrhea, nausea
haemorrhag@o*moﬂy@aﬂrem sypdsPne prgictuEjanshigsion, In seves asbodimepp. thepstde effect is
decrease in BRROhE®olic fulctb@Me enbodi ments of the conpositi ons of

[0008] In %fgffé’g%‘g%glgg (%}’ é}htcl%rerlg<)BS§}%ng gfﬁ?eolg\éeﬁl% a%g e ch&ro d1 CO{npOSIItl()n includes the

compositiorsafithe ievghitiroiandmplsrmichdicalbragtepabld fovipient. dg met%ﬂboélmlés of the composition,

a molar ratu? bf tﬁ&éalcﬁ‘je% infbids Ghd tlh§B’f‘§ ng[sﬁcgrpﬁ(rbt@intﬂodulaﬁpé|abJu'tJ6] 661: 083 about .10:1. In
| mpal r nent, creatinine increase, uri nar%‘bqtract

some emboqippes-¢f] ﬂeﬁfomapﬁltwr tlh%lcalt‘d%;:gfn? )(nplg1torHsa}gﬁsBrixtl,ni;l n&ount of about 0.1-1000 mg and
the BTB trahb® bly)teluﬁmthﬂilﬁmr @ pSaserd EroAinOint BT gHoutr 10ttd OOVOGkeS O shexfe. embpdiments of the

invention, a%cq 1ncllju%es tR dco%g)Pt otf It'11e<3 msveIg{?o f%%%gatu 110?15 foq1 %QJ oq“ %ofn smon

FuUnct i on, sone e od|
[0009] In a;fotheh@pf@b thsomsientioppsovistes mptbods ik I trapspsireraie @lﬁ’t“?lt‘fa‘l In some

embodimen& QERRSk ek Ofhe it RvidRe: mARIMP Gbdiin @8 ciliitloh By dddMBEELiRNo an animal

IS AN e T RO T LSRR P
modulator sGHic@ntNe itiesse ia MHeradpttio kffeon of thhe@lcBibB it mnmcpo frt sope enkedaments of the
methods of &ergn%arﬁ}og rthé tRer %9&9 efgctQ)Q galélmetugn ﬁllﬂf%ﬂ&r 1s 1:1'191'e;sed ‘Ltrieastsagg@ 5% compared to

I ments o e composition e cal cineurin
the therapevjtin Rffist pishout Ge BB Faprport ProfH B BiE. e GBGUTPDLIE) Odinfgred to an
animal. and the BTB transport pr ot ein nodul ator is pr esent in
anpunt of out. 10 sone. e
[0010] In %qme ﬁg cﬂfnﬁl%}se ?]I?Feonﬁetho]ds g} ge nve Qlalggg Bil" trans gort Bro ein A}%ﬂ#& isa BTB
protein trangplog aftivetentlh eemeameboflimsts af:ths aspsctf the mba@élmbl?rowﬁ@ a method of treating a

condition bf&ﬁﬁﬁ&lﬁ:rﬁdgcﬁ@ an 409100 Qdetelife AR tHREbnASRAR Eﬁfecﬁtf@arﬂldﬂﬂﬁﬁf t kQ¥neurin inhibitor
provi des nmet hods utilizing BTB trans

and an amoyy QL 1 BFISPT EOHE B BHAHEL STOTH S TRERRE N At of e

calcineurin inRib@6rt Ilmmnpreﬁibbcﬂﬁ&ltﬁ thredddoldtoofediceeatelimpa@s cplndlityic NP yffects of the

calcineurin 1&@&&' %x‘i rn{er%glbéc?mgms Mlmk)ect %éflﬁx%%&}%r&ﬁd%gh h@@xod of treating a condition
tion an effective anmount of a cal ci neurin

by administprifigithyrn ama meffesine Bor thtcorshition apTifectiyeprpypral 2 Gpleip iR inhibitor and an

amount of a@@ﬁﬁlﬁﬁi‘t pedidih hﬁhlﬂ:ﬂ&r sufficiefiab BAGR oaeltrhﬁdftazpﬁdpﬁﬂld; pz&&rfeﬁﬁ:tand/or
gas.trointesti?l}:\lesii-cf1 %g%:cﬁ 8tgt§n cnteHrén I[rl.Elvlk% r: ?nosrc])me bc’é) enr%ggo ?‘élﬁé rf:&)uc%s or eliminates a
plurality of bépat@ baicreetitrangd/or gelirdintestipal side pﬁfﬁgﬁ@é@e galgneupg inhibitaty diygome embodiments
of this aspeg’( 411@80@1@51?&0%965 atrbbeholi %%éﬁ@gug &oﬁdlﬁ&f l?}patdm\MlJtéﬂﬁg o Jnhﬁmﬁ-rﬁffermg from

transport protein nodul ator, S|t|on|
the conditiog gprP HicEYeemodnttod  SHHCMeRHP IO a@é i‘O%n‘l“Ht & CR AT R modulator
sufficient t(ﬁédtﬂ:h&r dlliBﬁIfdQ:d&CIﬁf arﬂhﬁuﬂo@ﬁ\n&ﬂtside aff¢chef tT@lcincamsiplibitor. In some
embod1menps ;?w o ul 410r T (!lu%ésool; ellm?c’nn $uralm} Qlt ?1'1 Jd/o@ Hl%ggﬁtgl side effects of the
ac 'n e i'ments of this aspect, the
|nvent|on prOV|des a nethod of treating a condition
by adm nistering to an ani me suffering fromthe
condition an effective anmount of a cal cineurin
|nh|b|tor and an anDunt of a BTB transport protein
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enbodi nents, the nodul ator reduces or elimnates a
plurality of renal and/or urogenital side effects of
WO bews/as i PELU]

et SRR 20001 002100, P S2O0TL O00AT L AR A e
adrmnlstered ﬁxhal shigte&bmﬁdibdlohhe s@IB:nihoanspethe qicokaiminiibichy ket the BEB gansport protein
ed in.a single conposition. In sone
ecm?ﬁ% “Cal cineurin inhibitor and the BTB
[0011] In tqnmmb@chmermf ofitlesi methadp Al hainpmtion, éhegaleingusia inhipitopis present in an amount

sufficient tocngprﬁEIH)eQHe effe@Qhd Jhe mmaﬁ)oﬂm RS 1@5re§eﬁt&n pedhRdSsufficient to

of the venti on, al ci neuri nhi bi t
decesse s i <l BTGt PHEIEE 0 BBHBPL™ oY HEPaRe P PR paerec without
the BTB tragspdrt pfoeirBiEBvatar ain Sqoy dmhplioteats theaatiinigtaden i grapadggmesitatiry In some
embodimen%%if ftﬁg‘%ﬁl%dssc}f ft}]‘e 119Je§tﬂ>tn &19 mdéjeqfégtqgac'@N 3 sﬁé gffec@ fIIl @ﬁﬂe e‘ﬂfbo&lrﬁ@nts the CNS

clneurin inh fy an average of at |east about
side effect igggjecied Ffﬁfaﬁlt?cgr‘t"@ CPIrféﬁ%& Haremoni hepdtite: chenges BTRteT e Ry Epanges in menal
status, chanf¥s@f ®hddrP@hdtéad, Qﬁzurels NnSONRA, Iﬁi’ééthehla{]'ﬂﬁhﬁess tchia and delirium. In some

cnvoaim S UEEALALN B 2t BB 0 B b p W e v
and/or gastrefnfegtoil sids effe NS sgind snlefdfm;ecmts the hepsmmanewwmmdfelrﬁastrohtt?ﬁénal side effect

is hepatic n%s &bg@toﬁ&gﬁﬁ‘;er fatty, Sehpelgk ﬁJeretaQGdl%}th Ria€se4) SbritihaBn, vomiting,
trenors, headache, changes in notar

dyspepsia, a@ﬁréﬁ@é% LFh abpoppati [ sepaeyRodieisng e Refbossaf glir‘%)’emm the BB transport
protein moduldfe tidaceerase,s aSe&lh]Zdﬂﬂleﬁurogeﬂﬁaﬂ) B¢ effecpdn estcrabbdiments, 2irirer@bad/or urogenital

e ir I
side effect su%n?f B 1sI he e%t x1c1 re?;}% gun%%)g 1mpgﬂgegg rcr{yftglﬁr%tugclgeﬁw:m J{Eﬁﬁﬁggﬁfectlon
oliguria, cygfitis hasgopmhagic, Mp@renpcamﬁrgm p{:nncalﬁgtprbqasorder In some embodiments, the side

effect 1sad9§§1§§19&1§§1@§1@ﬂa5@ic figlcgen ef fect. In sone elTbOdl nments, the
eat i and/ or astr0|ntest n

atic, panc
wor2) i o B e et e e R B DR Dy [Pt m am amoun

sufficient tof ettt ¥ thempiudoeffaysind ehel HNBetranghiog pasen mddwdaterherresentay sregmount sufficient to
increase the CgHC%Iltll‘JP]]@Il bﬁﬂe caYc%lntlﬂ lﬂﬁbltor QK}/;‘@S/B&I ?wal @&Q}ga?t}ﬂeﬁt 1Pdorde Ethbodiments of the

nbodi nents "of the nethods of the
methods of ﬂﬁ\?lé’ﬁletloérfhe rhyeolsaisalf?fawwwﬂs sefsri6d BPR hserip SPutsting of blood, lymph

nmksspkﬁﬁﬁﬁ@aﬁﬁ&h@ mﬁﬁamdaaﬂ{or urogen|tal side effect. In

nd/.or. urogeni t
[0013] In écfn';c e&%r@lrnaréts %rﬂ% A ?tltmidg 0}; tge nver %on the 1{1vent1 rov1c%]§ ﬁ Iﬁ% thgg of treating a
condition by mp]amptntmrgtto arcanggdl suffeming frpm rthga;g@lthylrap nﬁwyvq argpupt of tacrolimus and an

amount of 2 Ii‘ﬁ?ﬁ:z;ﬂs&ﬂb protgll hghllﬁétgp suftdéhi b k@né@ﬁé@nﬁé’ﬁﬁfﬁﬁ(ﬁ of tacrohmus m a physiological
he t|Curemcsnr|Te0r

comparmesio eS0T FBRESE! TEEETTR! edPyeGRth hEP g BEF A pent s sleced

from the gr&dp&ﬁﬁb&tlﬁ@ﬁf&)ﬂlﬁm lgmptudes, sileen[po0:t 2 pattles Jouge, hearblodiiesannaeas liver, and

gull bladder Ixr1] sque em%ogllmggts gtf the Q&hdd@ YERL ln%’}molg Hl@ ?‘ﬁln%hﬁgrltl Hoﬁ]ulator decrease the
I'S present I n an anount ficient to exert

clearance OQtatrhlém&pf@m 4 empfteet Warethe Hee merflp%ﬁh%rwtw gfek ei n

[0014] Wnﬂ%@ifneh@ othESaRdds |0f‘th@-ﬁlvéiﬁi@hl mﬁe JES U frdrﬁ}b(ﬁ.‘ﬂ}frothﬁ) modulator includes an
_ dpGr ease the(Foncept%q %pn qn %JF
scuvator iy P8 P4y O BT Bgrear BB ™
embodimengsyihe dolpprtd igfudéshdlavenid bdssmeﬁmbclvdenqnmpé ﬂlf:lntyﬂntmﬁbe polyphenol includes
quercetin, 1&*&5(&&6911 qgl'v&f" l:hrg ]ﬁééﬂﬂp %1be§1 8L ae tg%ﬂnglﬁ Qﬁétinhl%oﬂ( Q4R kaempferol,
consi st’i ng nodes, een

myricetin, tﬁafoehé)grmae@ﬁggnn% &eSﬁ%faﬁ% hesms‘afefha#ﬁn% me%ﬁs%‘aﬁ% gstemn,
biochanin AchatEdhﬁl sebiteeinin dofhe embatmdntsthe flbtv@oid inckidési quercetin or other substituted
analogs of Ielt rz}{ esurrelln 10?9 %03 1dst & l%ﬂ!? El'gl% ?1mc%8%g?1'é HnQJQntBX the calcineurin inhibitor is
eri O an ani ma erin romt
tacrolimus @r@rtajqntlmﬁ a@ﬂpgeﬁﬁ@mlﬁcswé tagrebiupAt a0piPe g ﬁ%mPrrﬁa§1Y%1ﬁé1é?1Demethyl -FK506; L-

683,590, L %Q@M@t 300. (ﬁtly@%@y&ﬁy@ﬂ&ﬂ@fyﬁ)a&ﬁﬂ}&ﬁ ARG h; At 18101 b brinfidis€ Bideoxo-31-O-

demeiny KRS T GROGH bar S3moaP LHBremp AR St efe Brogpdipsge 3.0 demeiby
tacrolimus; At FIO 4&6-dxktrir@njugare Th ko dnfbediplayts,itiod wlyingwin ictobipa fsttapeaiimus.

is selected fromthe group consisting of blood, |ynph

nodes, spleen, peyer's patches, |lungs, heart kidney,

pancreas liver, and gull bladder. In sone enbodi nents

of the nethods of the invention the BTB transport

nodul at or decrease the clearance of tacrolinus froma

conpar t ment mhere the drug |s exerting therapeutlc

Y e ~Nr~aAa a1 . Y 4 a1 Y

modulator are I”PO d&e

{udes Sa olyphenol. In some



683, 590, L-685, 818;
32- 0- (1- hydroxyet hyl i ndol - 5-yl ) asconyci n; ascomnyci n;

[0015] In Eo%%ﬁ?ﬁﬁggéﬁgﬂggég E%@tﬁ‘g‘é[mg% Fs}gaﬁl,{}n%\ltnﬁl?gh 5u’§t§r% TélUcSOZI?c(l)lzllggslggudmg
organ transggl@n.anetthiasmmne dibddS0 endratietaothatmey dised- Or @gmg:mhydiments the individual suffers
from an orggﬁ%(ng}hﬁﬂuﬁl sofﬁ@ grnﬁn'éln%:gg &1@ &&&ﬁ?an&ﬁﬂﬂt Hgagc@ed ﬂ'oﬁh th® Fﬁgup consisting of

I ments, he cal ci neurin 1 nhibitor is tacro
kidney tang ApEPPOEY THIIT PETRUBPODOEBERI oo raypplpH; i8igHEe transplan,
pancreas af@fﬂti&iibi mpﬁntpefndtsiﬁ&lltﬂiﬁbﬁmﬁcr&ﬁ-ktdhéy tkdﬁk@ﬂ@ﬂii I IaRomd ditbodiments the individual
suffers fron% an g ar1]1V Iﬁ%ﬁ% e dxsgzﬁe g%tsgxi‘rl%smrx%]o%m n Ssgtidll% au?mmnane 1seasegi sepectg(?l Rom the group
consisting off g Sephrilin ageriedemyiidi thamntoid dérifin didriselizals. Bubie Frgbodiments the
individual sﬁff&ﬁr@tﬁ a [nﬁ%nﬁtﬁ@%@is@ Nin:sofnd erﬁwaﬁne%mg 1nﬁ§rﬁltn§torytdlik@ase is selected from
organ transplant .is selected fromthe ?r ouEm‘con& stin

the group ceypsisting oé ﬁ%l}ma( P"é}ﬁ%r&F%Fﬁt“lefﬁ%\ﬁ elixrgrag a]{eir%ﬁ% agltrﬂe tifiy, ggzema, v%hgo and
ulcerative cblitBNSpl ant, heart transplant, |ung transpl ant,

{0016] In Itsorllltleee‘?’rgb:oc% eltltg gﬂg@ Iél?lﬁ% %f g%g%ét?o%;tﬁg]é%ngsnstgd glp ﬁ%ludes single or multiple doses
of said calcmplamsrpihlam and) smgk;@rr@u@wh@weﬁefﬂasi B JRetranppertpr i modulator. In some

embodimen®Wf iR mettoli 8@ v edbR it Ahistth 8RS Bpridiny s&ﬂtﬂﬁncous admmlstratlon of said
he aut oi mrune

calcineurin fr‘r];:\‘gltaﬁ,agg ﬁal(? %61% gialéspt?rh%rotslfn f’i{‘{ﬁ‘ﬂ@%’f le%i,ﬁainf fi%sageafc %5 taneous
administratide inngapardté Sqsageieunpdr o¢pdragerattinimistraton. dmebmesmbodimerss oflthe method of the
invention, t§ %ﬁ'ﬁuﬁmﬁ{?&{ H8Mes m&hﬁanc&tﬂ qaﬁﬁngh@tlon %ytfhg gzﬁcsfnefultnq {I:I:ﬁlﬁﬂor and the BTB transport

tory disease. In sone enbodi nents,
protein mociui?ﬂqrmfa@wowe@&g eln;sgme gnbadiratsiof Brmethrd O&Pwﬁenﬂon the

admmlstratﬁﬁ%Sirzﬂtaﬂrﬁ]gls@eftloaSt hnra vul var |ichen scler 05| s, chronic
[0017] O e[r é)gre eaC Oer;taa %dvan aglebbgftéﬁ m«ithoed(s: gn%mgin Vslltg N S de%%nbegl Eerefﬂﬁ will become

apparent frquethl cﬁcdlowfngtdhteﬂqdnivenptmnlt shohld badmemoetl rhatNF‘Gn thaf the dejeitpd description and

the spec1ﬁc%|x§1%l£ Qﬁlle%ﬁﬁahﬁg s%egﬁls‘(%?oodﬁren@ Q&@gl%le M@? of 1llﬁlstratlon only since various
I bitor and single or nultiple ose? sai d

changes anq paﬂgﬁa‘nts vth]ttge erlrraxeﬂﬂcaqed)tf the Inﬁle%tlffﬁ'é“l geﬁ‘.BIBE il}ﬁ)é]’ﬁ{ltgo Slf)se skilled in the
art from thif htealﬁeﬂhaﬁbueﬁ t he i nvent i on the adm nistration

{ h db
vt PRS0 U093 AU DA 90, Bl s eamont
reference tOntb@?@IﬁmeKileahlf 1530 u@@n@au@@b@éorf @rpﬁﬁen@mmttoaweé ppgcifically and individually

1nd1catedto&@%c@ip%iafe@fby%erédaeSepaf ate dosage forns, or separate
adm nistration. I n sone enbodi ments of the met hod of

Si'mul t ancous BEHHPEEFEPPHRNGHIRE BERMIRES | |
[oo19] T Ie r:r]llé)]\lleli) e%t(l)lrres Qtntge 1tnb t1§ Tﬁe %eq APRRGN arti%&h? anhcn}E)?éHdﬁ(f (ggim.k NA better

same dosage form In sone I ment

understandlﬁgpﬁb@fe@tflre@ #nd aidyppagsiod Are prep@t inyipmvdkhe 2bigad byrefsregse to the following
detailed des@ﬂﬂﬁdﬁ't&t §e@stfb1@[hllus[t1Q@\3€7ehb@15ﬁﬁts QDWEER e pliRdlddloEGe aRehtion are utilized, and
b van 9 the nethods and conpositions described
! eaccompﬁ‘@'l”tgl BRESe  apparent fromthe fol | ow ng
[0020] anila'baldhmds blle«stbrmpbaroﬂ.(BBB) zmidbislod-cgrebromnel thidEEF) barrier which regulates
access to thdgMEver, that the detailed description and the

speci fic exanples, while indicating specific
00211 Figipy Gd‘Fl?\“étﬁY%“’“%tfaé‘SPg’F?fé Hwbrf,g%vatﬁfofP'iaw@gweawﬂf GRPgunds with varying
lipophilicitgi nce various changes and nodifications within the

and scope.of the jnventi bec appar ent
00221 Figleg piseResi PR pHiee O B A RS TR
[0023] FighaS ardeftts B8 effdcOOLBdrcAinlon PHIF0b GiibitdA S lypphent: @roh&lﬂedion ina MLR
response atBLE SaBpI(l gggl ons nentioned in this specification
P dre heréin I néorporated by reference to the same

[0024]  Figuree riepiets thi fifaaefmupradingh dH2100 plbition af Ivomhasyte peligytion ina MLR
response at3AP -G8k @-wRs specifically and individually

i ndicated to be incorporated by reference. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0019] The novel features

of the invention are set forfh with particularity in

the appended clains. A bette under st andi ng of the

features and advantages of the present invention wll

be obtal ned by reference to the foI I OWI ng detail ed

o 1. i . r . 1 o, . Y T L




[0023] Figure 4 depicts the effect of quercetin on FK
506 inhibition of |ynphocyte proliferation in a MR
WO e®pOsHEHEe) at 0.5:1 RS 0024] PEI/ys2007/688827
(00251 Fignge ety e ey gierst a&a@’?é%‘? i PR R R BLR B & MLk

responseatﬁ)ﬁ lllwmh@oyzta proliferation in a MLR response at a

[0026] Fl%yéeﬂ %écésr t%e]‘ %{%ét( g_?uer%%a ngly\g)%%?lg(tlgrg gﬁiig&% ocyte rohfe)];a%lon after Con A

stimulation (f=guer ceti n on FK 506 i nhibition of Iynphocyte
[0027] Fl@ﬁ'@h kHo®k eHelefibtt bﬂqu@rc%ﬁnd ERBAANSE Bporke BF tholse H1¢edlktIR t4 oncanavalin A

hich tlj50026] Figure 7 depicts the effect of quercetin
atahig Celéﬁonﬁ‘?{‘ 8- i nhi biti on of |ynphocyte proliferation after
[0028] Figuwa9 fhows thertftabi @urrcftn and Birrolim@ORiAEsppnsg of mo@e sfigmselisii@concanavalin A
atalowcellegotxc%ﬁ&atlg{z quercetin and tacrolinus on response of

nouse spleen cells to concanavalin A at _a hig
[0029]  Figisp tesheratp siicct plongsitinprgraligushansorshe Iecr%tpée%feﬂs to LPS ata high
Cellconcent%ﬁBﬁCetl n and tacrolinmus on response of nouse spl een
low cel | _concentrati

[0030} FI%CU(SE)£§ hoYff € F@e%?%v cg;&rg%}\gl afl('l]f%cro léscotn re(:)s onC?[cJ (é T e%se %3 een 8:3 s to LPS at a low

cell concentragion.ol i mus on response of nouse spleen cells to LPS at

[0031] Flfhrt| i Bhows Bl brr&PRGRRE R %Edtﬁght oh PR3Qh r&shaiddsar ddigh &‘H%nc%ﬁ?atlon
ef fect quercetin and tacrolinus on res

j0032] Fl%ﬁl g%shgb/{; @é ﬁffefé?f v§h1{:16 trpgaent on gutpwrese%ses aP:? {z)w cel? concentration.
[0033] Figiea %ﬂ'ﬂpfc&tthe(ﬁﬁfect[o@ Oi8itdentrdogid bBqui etV $(ttenieifi@ndf Lyodphocyte
prohferatlon e?éqer éo t ; eel‘tmon af abl%%&c?h ﬁ&%%ﬂm(x% ponses at a high cell

n ralon ur e shows the effect of
[0034] Flg;verh 1T flepictstaeafivetrof disfprent dtoefg ehauersstomdds S0gtiniibitienf bgpphocyte
prohferatm&ﬁfég ettt K afih@htion af PBRI3 b1 EnBdakr@iohd depicts the effect of

[0035] F'$‘Vﬁb‘§%§??%$@d Obger V&]Itll %%glg{rpagﬂklge?%sg?arae&%erso Q&n%}%u ?r%r%l!algﬂew? rats after 1 mg/kg

i.v. adminishatgn cel | concentration. [0034] Figure 15 depicts the

[0036] Fi?IrFI ?‘g&etpﬁts tgé IFJefsro?Bf( 569&%5&2 mﬂ@éréiﬁhfngp&ﬁ]ts Ef%r é&@cetm administration.
nhi bition of |ynphocyte proliferation after A

[0037]  stinmulation at a low cell concentration. [0035] Fl gure

[0038] Fighfte d@&ﬂp&ts&hea:atcaiaieeAmd(h itfhay)piianeeel Wik FKGS6 i.v. and Quercentin i.p. at

two diff ngar amet ternsop 506 in mle Lewis rats after 1 ny/kg

Wo drtietent CQReegnT ™ i%s ré’Fl on [0036] Figure 17 depicts the .

[0039] Figwary &9 depivfs aRpblSOEh am cpinpasimentak caliifies efmatstiicsted g Fi§ 806 i.v. and

Quercentm ta%o%ﬁ%&@&dn@enﬁgtmnpblscﬁgﬂdnon [ 0037] [ 0038] Fi gur €
he_ cal cul at ecLQ E? ‘tﬁg n%é { c
[0040] Flgu‘ré 5? %e@l% tleehle\rgﬂé (g 6% 506 pw Ht é rft II]l pﬁmts 3 ter 1.pv\%hmmstrat10n o

quercetin atdivb ﬂﬁﬁeﬁﬁﬁcoﬁc@ﬁtﬁe&mhsr(ﬁhu@fwn of quercetin. [0039] Figure
19 depicts a table with non conpartnental calculati ons

of rats treghqd ebbideraPidN HF AR INGERTRANL I N i .

at two different concentrations of quercetin. | 0040]
[0041] RefdrGME €iiddwdR Riagd & dehtd &M@hl&l%ret&%@&oﬂlﬁe% of 8e AV QA6h. Examples of

different _tine adm ni strati on of

at
the prefereg b 4t B S PP B GRS Pestone. of
[0042] Urtpseddidéd aiherbisd, All ki DESGRE BTHON n@-ustdHEeréiiNYERTHe@Nne meaning as is
commonly LanQ%t%])d 1:3? ro?ﬁc?lf“ \Me alrt 18 Q/chﬁnsmgtldnn)eﬁ %alAll };afgnts and publications
ticu (5) erre di nrent s of e i nvention.
referred to WF wsorpgrated pperefsFeateer ed errbodl ments are illustrated

[0043] Inbfk atsﬂ?bet fe |1Avewoﬂgro@ﬁam&@8sxﬁce€ tidafethdd® Ol 2]ng WA k@R Sthat modulates an effect,

e.g., that re%_lézgsd)r f élplgititﬁseé}]Sé ?t%:cﬁ éan Soar rlr%creﬁ%eg a %era%guqm %ffec?g]stsécflalte% v&n% ARineurin inhibitor

treatment. lprvgle pspeadalet ibyentereprofides kq)rtll-’rOSIrflnnStah@matlh?dStuehmg felhig@rﬁ fhgt changes the

concentratul)rf’b\fg Q&lhﬂ&nﬁ SR Sin a’%H/sm@(%ﬁcﬁfgoﬁlpﬁﬂgenp uh |séxﬁ@éd1&ﬁ§nents the invention
referred to herein are incorporated wy Eleren

provides co[r)@@gltgﬂns :rnﬁl nem}é)dagtﬂlé% a C?Iﬁt@m}t‘ﬁ{’/ g}?ﬂ (ialfﬁle 1hitor andC an agent that reduces or
eliminates eCsﬁleFéﬁBdt his6digedawith dakidaadisinkibitdr irzdtiept.al sage erhibddingdnts, the invention

provides compo utlong :?nsd n%nhogz tﬁl%l:ng a combination of a calcineurin inhibitor and an agent that increases or

5



e.g., that reduces or elimnates a side effect and/or
i ncreases a therapeutic effect associated with
w@2008i08860 i n i nhibitor treatnent. I n one aspeptT/Us1v07/088827

enhances a thergReHG HFCIFBGRIE YR SHHBRIR B IPEOLFrmIRY R SRe FPPYipiERg, the invention
provides coﬁhﬁos&@)ﬁﬂindtnﬁbﬂiodﬁhﬂlﬁggs cctﬂ‘ilﬁnaﬁﬁxlﬂﬁi&i‘ﬁarc&blhrﬁﬂnlﬁlﬁltoa and an agent that changes the
concentrathn of a cﬂgllilerurlng ll’laﬁ)qorblfl ﬁ){swlpoglcﬁlecg :il oneng :O}E(r:xgx\r/l las 0 cglréltn%n inhibitors include
cyclosporin@o(fs &) itaciolimys addacrbinhoeislogt.i | | zi ng a conbi nation of a

cal cineurin inhibitor and an agent that reduces or
Blood-Braifi Baffi&}ah8 P1ResthidRiralf ect associated with cal cineurin

| nhi bi t or treat ment. In sone enbodi nents, the

A-j RPeABrYA BapiSyi des conpositions and net hods utili zing
[0044] Thaaeedwln thabiadris @htrélled &Y atilewttivo barkieiilbi, blosd anid bamed§B8B) and blood-

cerebrospin!ill}ﬂgd (bgﬁ)rb%ﬁ‘iseﬁ e HIG 1)V\Qs %P ? erg§13t]1§ Q:nﬁ) WQIQ é!lrg&g §zg'1 encompass the

rapeu IC € ect assocl ate
blood-brain@pd blperkGiFH bariann Hpss oferissandiratred. Thamealkndpans romarsitions described herein

are suitable tf(h%ddﬂlﬂﬁ‘&tth&i&cespéﬂﬂﬂgd @fo GOBRAS 4 éo@ﬁ%nﬁ&ﬂm&ﬁi BRe @& thods and compositions

involve the %dlgﬁaéllﬁ{l] g{ ﬁedl{):lo% éﬂ& é!ggc?rﬁggf orabé%ogecgstFr Z%’Irllre}o trn(]) plrf‘PJQI{t pnetegtr;y %gugs into the
central nervo@d sgitere (FNS), ¢ i tiylprdronting piflax pthsdragsdiginctaé CBBnjpapterembodiments, the

compos1t1org)ﬁi"?til"ﬁktﬁc?’dsQ)iC thE ‘;’vax{ti%ﬁ" Hﬂﬁz@ a ln@tiﬁlptb; (Q‘rasbldo@ G}aﬂgﬁnler transport protein. In some
osporin A (CsA), tacrolinus _and tacrolimnmu

embodimentgy gt egepositipns g ’BFtB?‘ﬁ OBF FVBHIOB HL/PRATNYIHof BJops bipin-bamier mansport
protein. Bl ood Brain Barrier [0044] The access to the brainis

[0045] Thﬁ ‘Bf?mé gram?) %/IS %rraecgtia%gat 1V\Qrc£)l? lar 63 ctlic'drl]lg Pf tferriun c 11%%,9?5t§éhal cells. The

junctions arp aerated &y z¢nglbe ofeludentds)and fight ulsnetdmh eTb@ icepillarigeare eqvaied by peptinuous basal
membrane &El@&n% &%Eﬁése En infe ARt &R 6ANRRS §ncI fe outglbgﬁdmg}ﬁ@hrﬂ: i@ftdtacted by astrocytes.

barriers, unles therw se in edz The
The clectricglUp RHIS® 3T L6 AFBEFETDIHE: bt g AL 0 e
[0046] Ths biobatrhi@ bhidier Iﬁ“g)ﬂhﬂésaﬁd trgsfertvd sdsieessbadeed cugdtingiblood 4nd brain by
s e 00T SRR T s T 5 0 s o
and metabob‘?ﬁﬁnﬁpd@faquop’@laneaﬁd/ or bl ood CSF barrier to prevent the

[0047] ThE @idhyng@f)f ﬁﬁéﬂﬁﬁesi HtvRed é’lﬁzula(ﬁ%ﬂh&ﬁ'an@ﬁﬁMQMﬁbeﬁi&éﬁfrﬁH&dﬂ@N@luaﬁng
ocanci1 i RSB EES Fob R BAALIE PR e ML R Mg bood

brain barriet fn@gtityw@nteivoal toidehtify suigblppatrhlateoousslystem fjoddgtors for use in the methods and

composﬁm&%@écﬁ%&%&i er transport protein. In sone enbodinents,
he conpositions and methods of the invention utilize

[0048] Vaé]ﬁusétawwgfré gxig fo rﬁg%&}%@@ oépla}nﬁcﬁlglapqnefpr o[op]aﬁ@sb}zvtth varying lipophilicity
(see FIG. 2p rc&hahmy h&@&iyﬂaﬁﬂc nitient) kands fnaishardamirioarids, arefalioweicknivy into the
physmloglcal cg % o Elle :rrllé h%(ﬁ&lz{;llhl Q&xﬁﬂo%ﬂ?ns%ﬁsglggée?gl&gﬁa %L)L\Je@@!f compounds with low
hpophlhcltjz:gﬂgqra:@d e@'@{ ﬁgdreﬁrp Elysg}@wph cgmar}-n@m@tby,cfﬁrsexamﬁé Xenoblotlc efflux transporters.

These transSéHaks! alr(,agrréf@ﬁbl? Er%dﬁﬂycﬂg)&ﬂe Q%’tlelids @%&dlnirﬂ])?g?}c?lns tb;%glﬁited geérlelrl to prevent entry of

ane enc eric
Compoundslaﬁglg?gs lﬁﬁ‘idhetCﬁ’é“ %TF?% SHAS® nenbrane is contacted by
[0049] Tha®iobdCFK grier isfaened|bg Ctertightdiinctiosios tha pwthelaor ofgke dhhmid plexus and
hnoid ] ndW SR At colP Q0is §RoBRAH tni 200 i Giotion, cl £
arachmor %%4%?% Habl?‘(%od ' rg?(%gbarcﬁ er 1rsega | at es 1t he %er ansf elﬁn cearshee
metabolic V@Fm@%gt‘fémdﬂ@fv\een circul ating bl ood and brain by
[0050] MéR&Hidnstaad Rtet b3 paintls ﬁfa)da&ld)f)utfoa'ﬁ‘rhhhﬁcaided pahdellubxr. aqido@s pathway for

water solubie aﬁ%ntsf gans&e‘ﬂular lgiophlh u%thrlvaaera% id sto){t g an e%ls éalﬂggog%%%ems for glucose, amino

acids, puringg nqgomﬂﬁs recctp@@@]ilaffﬁ ende%é%arfgren%‘?m %%ﬁtﬂé‘h é@s agserpiiserpdocytosis for

albumin, otﬁér%ﬁ%%rbt@gls thogﬁjd% OQE@KE% (EE: 0Nl (LN R AT ﬁhrﬁﬁ&i’t R¥teins) such as P-
| uati n oct anol / artition coeffici

etvcoproeif o) U0 QTS OTOPTC SN B BT I SPERGE 19 <gumes gamma:
aminobutyrivet id@daBaj tame@starsiangothdr aokporyrsthat npdulnt grnsport efginigs ynd other

can be used to identify suitable central nervous

system nodul ators for use in the methods and

conposi tions described her eit. [ 0048] Vari ous

transporters exist to regulate rate of brain

per meat i on for conpounds vv| t h vary| ng I | poph| lici ty

o 1 o~ o



arachnoi d nmenbrane surroundi ng the brain and spinal
cord It is involved in mcronutrient extraction,
@ansaiee of rmetabolic waste, and transport mtT/ﬁsmgyosssm
Xen"bl"ucs{ MG%‘GTS R EITHRTFIEPRS CAHE T BRIeR §‘aéﬁf‘“’816ﬁ15‘8il.}ﬂad‘§“ o6 camere ghithese
transpoﬂersoi’re&rrzﬂsﬂm thie Bﬁihtdd&rvou@@ﬁt&ﬁ&ioﬂhlbtﬂfs affept eUs nped dT\aye th@hanisms and routes
ents, transcellular |ipophilic pathway

to extrude df'ugs g’rm%he en F us System

u gents transport proteins for
[0051] Thyg mgtl}g@@nd mmgtlora@ps@gbed@gqeinﬂég mogdiylate othgr@ﬁs $aryiers, such as neuronal

transportbafr%gsepst\%rll a%ﬂe&mm@cyt osis for insulin,
ansferrin, é:ﬂoggadsor tive end }/tos s fo

(00521 ISRt F & IRTTgH B B e pgoe QYD) bt
Preferably, (he N@S,inHibi®@o 3-aINGH-hinbihiter Nonﬂxnﬁng[a@mﬁplqs m@N@SﬁsﬁhﬂSumd‘ma@de analogs of

L-arginine, E N@%&gﬁ&ﬁ L(ﬁ'ggrﬁl)e (L MI\FIA (ii;rl\lfj— e(h$ Aﬁgﬁr}l‘iﬁ I‘FNIR} @G%tro L-

ani ¢ ani on trans ux punp
Arginine Mefhy thﬁht7yrtF%nda%qiﬂ(7(1‘%AB$&? WO GHEHO7 teie® izsEporRdy reference in
1tsentlretytransporters t hat nodul ate transport of drugs and
other 6 WD 2008/083160 PCT/ US2007/ 088827 xenobi oti cs.

lr\gt [h?l 2 % rﬁ | ons !pf the invention may involve
2¢4-SissUsPpNE g ?"WBF &%f these transporters.
[0053] In Rmefegbadiynts, threnvsetrnpadvideemytbers asd/ enwasitiend tHatinedudate ATP Binding

Cassette (Aﬁ&f fednb opc fFot&hs. rﬂﬁ@uﬁgpohwﬁnﬁgbﬁgé&ﬂﬁly%Fgleﬁ%eaﬁms Hers with similar
extru rugs fromthe central nervous system

structural Fopbgss BRSSP S HS P B ST P eV Fulghgye el They e
critical in the@ditkaahiee of haetier GNGrelyamidleetilss anfl v valDf Wedsd Bdra privileged spaces, and may be

overexpressr:% gr%%f %lag%{lnlé}sz n;%‘grr gredéﬁ? Lemst@r?]cg Q(H}Fr‘ %&%@ugaﬁ%g}%ﬁllﬁeersr of, the superfamily
are describedp dhdregre @ major ppb&nnlilqs;\y}gc}t}ml@@ Wﬁ@b@my C B,and G play arole in
transport achﬂﬂ" abbl%&f brain Bﬁrﬁgteaﬁablloyd CQIh&rMAB@m wbgtﬂfes Im%luae Nm‘a'ﬁd cholesterol;

ABCB ‘Ianﬁff?é‘tfﬁ Ié%ﬂ]gﬁ Ié-lNg@%pr m t(ff_g% ﬁi ﬁt?% énuﬁtégr&% reglétance protems (f\&bs) ABCC
contains MR plormsetBYE asLexAlegedwmnear{/ Lteshi\V)spledn; ddVEB ¢ lcoripigd easecancer
(e l\wm) NG Nitro-L- Arginine Methyl Ester (L-NAME),
resistance p 7-nitroi Adazol e (7-NI'). See WO 00/23102, herein
[0054] Oqlqli gw&p af }égpdtgs}}‘t@fréar BHseeriers that fan bg mop\llétfi%,by mpethods and compositions of

the inventioBhRRde &lgﬁrﬁdlﬁncaafaﬁdpﬁft siEfe&fé SPATY, Efgﬁ z{n@ %mmnﬁﬁﬁﬁi‘ters — GAT-1 and

nment s nt | o vid

GATZ/BGTegbn% g% afe. cgmgoutnﬁ tior BXE R)ﬂ% Ptl Igss mc‘iuﬁe& §1§ke<3P alin (HAdéEStorphm II,
anionic Contppamls,pmiomewm edligglic aAE@n@ rlanlscpm tOPrirsateenln@ted be b@bfen tagamet,
indomethacRU&E raB@ﬂszﬂorﬁ-&VW&ﬁH@mEtﬁﬁﬂ%@ A d rBdtsboWed & nSiePinki@kine, epinephrine, 5-

structural” features. These transport proteins are
HT3, and hijjagpey di stri buted in prokaryotic and eukaryotic
[0055] G/-'GZﬁfk hﬁlspoﬂaﬁ)&re&ﬂ&nd@l tidpexsiaht, 4nd atelseecifivi fot @BACeurdE, 8 alanine, betaine, and
nipecotic a01 traxgsgo{é’qu a% g@ah‘%’d dtg gMLrﬁ@raladH&j lulrrﬁrlgpMacegt)f é‘gf?ﬁﬁu@ efu{oﬂ{alal cells.

Oover expr ess ed
GAT-1is 1qgém?<aronheg4ursare of umtmsandsif o AP AgragiPae FESTE Y aNuleegazepam, midazolam,

diazepam, 1@%5&&)% hitd BAEIUQS - Plﬁgenm&& l@fnnﬁ}h&nﬁ)bﬂﬂ@ GI&M thayispoftér from capillary
e 7 major subfamlies, which

endothetin {15y A TABEPRI Y IBERT || s C B, and Gplay arole
[0056]  In kame enbadisypus, theautehtidntpyovades tkbod abdt eorpokitgns et medyiate P-gP, c.g., that

activate P- gbl 9%% efi;%ﬁ(np@ﬁ £s| @EECB IA%CmAi %Q&‘V@ @Er%%r tb B%ﬂjg@aylbly@k&i@tmg G&{npounds into

cholesterol ; B transporters in
bl wine, FdGpEBGH-Ei MGt RSEHG I FroP bl i ) and o i
humans (MDROEI&] MBRQ)'VRRS $xpreABQ irCpitbainnaif 8 bMRR hpiroot ¢ xns(whiAB@Erins the blood—

cerebrospmalsﬂu%cf(tgrrle as welll 1s Y AL }{J‘mma? ssutrfa§e oqlgg)oé pz! ﬁﬁﬁes ot E}%Bé Cibfg’od brain barrier)

al ns ‘breast cancer I esi st ance
and other tifsQ@5adwiCp feve Bgasiissasbanficrs busb és @ematsaier e puatics, and the tests.

[0057] In Eh% CAEVY pfgi’@sreipxte&@& 1nciﬁ\ﬂt1;bc,ece[m>q9€l4 Ringslvlap pH@ﬁdE?ﬂS maﬁldmg astrocytes and
microglia alfq, 1%%%{] If)ggrgaslgfgﬂlggrge@&%e{g}}{g%teé%%egﬂxgl drg 1tor %ag] z!t l():arner to entry and efflux
transporters - GAT- | and GAT2/BGT-1. Substrate
conpounds for OATs include opiate peptides, including

enkephal in and deltorphin |1 ani oni ¢ conpounds,
i ndonmet hacin, salicylic acid and cinetidine. OATs are
i nhi bited by bacl ofen, taganet, indonethacin, etc.

and transport H\/A (dopam ne rret abol [ te) and

T - . = 1 TS



endot hel i al

[ 00561 I n
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ree 1so

charged mo}mlplpsﬂ Nomjmgt)nggﬁﬁnﬂl%dnqlwe OFEAMA ﬁaélo(‘wm]_( AFFHCIVBRS
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fulld Qo1

orns

F]c,tallels at éél;d tg

ave peen | gee H@B&hk g)tl
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a%%&&i hitel

o) ent
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)orga{uf: ap1gns and other

uncharged M@Btﬁﬂ§ %Qlddﬁg%@ﬂyﬁdﬁ)ﬁhds uha ﬁb&)tldd’&rlﬁl%sﬁalme&b (inﬂlﬂ‘ae))&iﬁes colchicine,

dexamethas; 2 \(}gﬁf”fm éltl%ﬁmtllﬁ[\;)qrﬁﬁ%sﬁg’%%

rebros

ik fl%Pc?

R MG RRT

mne,

2451 1P gan etron, phenytoin

arl es

and S-blockefs. Trhéithus af PreP biclmdelquiriding virapamileriiampaneS©8I3dsee Srlgmghgh & Clin Invest.,
1996, herenl§ BQM‘BorLth ﬂargfére@:qu gs Jln?e?}j ecaﬁﬁfnﬁieﬁﬁé rand® %H—E}%ﬁmg he

acent a,

the ovari es, the testes.
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[0059] M‘HP’&‘F‘W Tesplages nrgtelaklts‘t‘&%%ﬂrateﬁlnﬁt&ﬁ %Cﬁta@me%hefl ehugpdsprefspsg inhibitors,
methotrexatdfafd dinfdallien LRPTes bR GicRde Behibifiy/dugbodinthe, aiithiligt ofgzlutathione

and in | um nal

biosynthesis;

pl asma nmenbrane of capil

eéndot hel iumwhere it acts as a barrier to entry
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[0060] FughdrlinfarmafioAD R20P8YtGSGAGAn ROTPAYBKI(T ¢ rO8EB%Tts 9f tip methods and
compos1t101@(6:f M :c1r¥v¥ntloﬁ 2B prd i RASPLRIb IS R1oW. 88, § 3RO FroRflestH DRLEALLST active

cer ebr al

endothelial cells into v

ascul ar | unen.

"ans?ortersﬁ‘”gkf-@‘h‘flg“xaﬂn 6%%pressed in the apical menbrane of the
choroi d pl exus and may transport substances into CSF.

10058] P-gP s

be |ipophi

ate

L cl"k%‘%anarC ive r%s ?‘géﬁgrh%%%:

%Srésbegéar}l&”d to

Active Tpospdrierel )

i ncl ude ot

cl’lhaﬂgegicém!? hmmh ésBlopdBriin mi t
gani c _cati on®Barngrak organic b

y

i Nng ex&xgmipdasy Substrates

P-glycoprotini(BgB) an
pol ypept i
ant hracyc
diltiazem
nmor phi ne,
I nhi bitor
rifanpin,
1996 her

Multidrug Igfﬁltstiapc‘ét y)
(MRP) Pro‘ﬁAﬁ‘IFtaPnlﬂr u
acet am no
nmet hot r ex
buthionin

PoV-SWE-Y

l\@é’rfbré%‘?l e/ eramediieys K fiqp

[
a

H Litity @ pcumylatirein G246 of phmaphotipids,
Heenobintcs pepethd druges rsaulates ves,

Sﬂ%%mﬁtotease i nhibitors, |ope
ondanset ron, phenytoin and f3
5 of P-gP include quinidine, ver
PSC 833 (see Schinkel, J. din

ted h\/ rof erehnce i

ses, organic
nelperdinidg morphine, 8 endorphin,
debsmeain gkayil, depakote,

bysemtion: dishitionaad clingeatigpret dress o clowogjes prgrease inhibitors,

r tggﬁxdzeca lwchannel blockers,
R é’zﬂc@{ogis anthracyclines,

lﬁffj’gﬁﬁ'tqn aldosterone,
}p’ﬁ’(?é%rfzsone dexamethasone,
nta/}fa.ngs domperzdone ondansetron

FRAsEt | f
i e,
H%m“‘? ‘ﬁ se |nm

nmc dcse
éés oate traﬁm}cj)lrt OI‘ Of

“?%%?%Tfélﬁ%"@
h RGP
hEd! i) "d‘e

Ej t 101
[ leuKotricng meta

4155 lucuronide, protease
ZF Imﬁ htatgte ampicillin
bitors,

of MRP i ncl ude
gl ut at hi one

bao
GABAtra IUD IILIIC
(GAT-1 3115 gar@ gfht
BGT-1)

1 III U Ilu.ll UTT

IaLOPs e ates

'of the i nv

OXI
GiTl ldr1 es"ﬁAB‘_ 1nto né

cl%aran&e of C O rrpos IOP]. i on

I'n enb 9&

Shal ofen

Loraze am mlda olam, diazepam,
ent | g% are

Organic Arti cinlulvrai%s?or{

(OAD) Systbms 10t

Bl ood- Ti s34

l'.zmltd
et

SR o), L ANSRRNEE LS T or
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bt@ﬁé‘ptﬂ including enkephalin
Diedr z Hxanzonzc compounds,

mHJ)neM&@m salicylic acid, cimetide
Physi ol ogi cal

>wgm§@kr|er Active Transporter

Function

M Bl ood-Braf m Exenprary Substr

ates barrier

PT@kMggggghgkn (P-gP) Limts accunulatlon in CNS of

hosphol i pi ds,

Lo

dor

m de, . hi
o) \ELSSEIEL PSS LopeCam O, TRLBRLNE, .0, SICCEEN B i
separates th@ |b_B)‘¢t1 lsu,pplj@}ﬁazk atoeher andlfsor [Thi omjor fihaton pbqht plagentaipcto transfer nutrients and
oxygen frorgltlt %&ﬁ’gr tQfe %{us gr[dqg as%%tclll %Q%dvgleof stthEx%aﬁ:?s ﬂo‘ﬂht'hpfehlg kothe mother. The

st ances. oxi n, cal ci um channel | ockers, vinca
placenta, thetefoz. pioiles adimk Retaesehs meermal apgfspahitctlefions ahloumeliagrrusly acting as a

barrier to pﬁ')Ye@f BERME ﬁSﬂﬂ&elgﬁi %&Bﬁ%ﬁﬂmﬁﬁtemdl Bbsad) ERhus, danp@idodiaieets of the methods
and compo%odlf gs’sgﬁt{&ggerggﬁrergg «?m%i i &n agcess P .8

am P dIngs calc1¥eunan;9neb1t%rs chemicals and

other substyncottigassh the fRR)ta. Angorad smifedimichty, ttlfr laﬁBCpb pird gefnpositions involve the
unconj ugat ed, anphillic anions, and inhibitors,
nmet hotrexate, anpicillin [lipophillic conpounds
conj ugat ed to gl utathione, ucuroni c acid, and
sul fate; detoxification funttion includes extrusion
of



| eukotriene nmetabolites; folate transport. GABA
transporters GATT drives GABA i nto neur ons medi ates

m dazol am di d  BATTUR2007/088827,
modicalop P BEE SPEABA S B K18 A BBAH BB G e el
environmenB@E:-, by efflGX gfaimigs adndsohe placansport Lim ts thiopurine

[0062] Mol'cliB a@ g%daf: Itl¥e ﬁ@d@%r%z%grﬁgjy ?e%}llt %{arg F())g%B ée&l%ﬁmr fbﬂtféngﬁgsﬁgws to the fetal
env1ronmenm§pla}b)@qajlttbe@u@fof g’ﬁdelﬁ’é“l"ltx‘)‘?fﬁ]?ﬂ fatug to suchysilsipneesc esshown that nearly

all drugs thd? Q{e%@rhﬁ@&m&dﬁﬁng Iﬁ@nﬁlﬁsp Ruill &, t5 S6rRY &QﬂeE\ tl&rtﬁiculatlon of the fetus via passive

t haci saljcylic ac t de. hi st
atsion,pyptaly gl e b o e TR oL et 2T Rt
Clin. Pharmaskerndd 487 14 (309#), bamein glcmpmaued)byt effredpye in freeqpirars entadditip, the fetus may

be additiona%?%g‘rinﬁa Iby mésr thzﬁ Ere apt‘wel _FSEBQ{ aQI'o@sc'thE ﬁ@ceﬁ a%9 Qarﬁ)\lpf?&l\(p&t%rs located on both

her and fetus. "The maj or function of
the fetal andypaterapide pothg BORhPRIFR PyF RerAf et s BRBFEE i? ‘Teradﬁ‘f“trﬁfémfer
mechanism f& s b1ad drtlg); MRubednWs 1R R @ittaGi$d ifougHthé pleceh@)ateforepik important to
preventing t\é? geéig?@re(% ﬁilt%? ef (r)r 8r sugsr?%q\c/es éegéerg 9 tilfl:q x%at%'ﬂ%llggcr:ulat{gﬁ e
mat er nal and fet al C|rculat|ons mhlle si mul t aneousl y
Placental Dgesldpmigntagd dnatdyarrier to protect the fetus from foreign
substances in the maternal bl ood. Thus, sone
(00631 Org abgFFERTSOIGhe Gl FSES™ TR PRI HBIES b REOREE e et the werine
wall near thB @hehsiutedd, éndfrdre fr@tﬁreﬁfl}d)wt}&tpoﬁéhdﬂﬁhaﬁﬁﬁ:% ant@ror @#ll gBthe uterus. The placenta
during fetal%eﬁ?olpg_lﬁrlci:%slé irc]) erlaglbr lhe 1hteﬁcwha§m1rﬁc o b%tlhqqg anr? ﬁ]htg al dzorttons é:vhmh allows the
close proximitlogmiizdtiorlaf thmmate@ripe@; fepl Greslalionsobions t ho 8 VIO ’

[0064] The Mé%Mep ﬁéMgZﬁé PB8S8AHi of MR Ahdrion doh@3uRf ThddEstructures branch

B 1 LN AN R
suspended i@ h¢iiftemilieutspace wliere they are bhthetkin ofatechaliigeoda dhesigsutahien within the villi are

conveyed t(p &1@ %g&t the[uQrQQg J}gg%']d%yngga@afgtb% %Irlﬁg fhtsa IA l’Qﬁ{Cfl bffn umbilical artery

revent ent I‘ rugs or orei n subst ances
enters each t”é‘uft e <hEiint <apUkpiROHERT VHih rlﬁﬁtﬂot HriEe 15804 6 S A g wmbilical vein.

The vessels%?ﬂh@ bﬂlﬁé/értz Yur@findeh 8y § @iduSyet 6f 15468t s UBSTsARRCHE FelathlotildoBBective tissue,
shown t ear

ISR I I RSSO T W —————
of tissue conkésprod e nich@lemic Gishea vhgh repfestnitsghe fe’tqysphﬂbhétpaésftr\?éhnghans The

superficial lgiieﬁ' f5dhQin BRLE Whdh Bl h¥teRAl Hb&lg 1sttlté%y1ﬁc@{16t§)pﬁ’dﬂidsp ngte¥ e fifth month, the
wt h and devel opnental sta See g., Symre, MR

two strata ngellfarre replacyd by 2 spigigrl st iR Heee s 287 514 (2004),

[0065] ThB@faginal pomt&mropme @taeﬂtabyfoheédaryenmecldm pldcsntglistcbntahiyig the Mhtervillous space.
the. f it

s e AL 2% S0 TG A Q0R R B e

trophoblastig aptwvetks The ghangse rrtvelrvsthP diszpperianehofibn gieater memf"e?faqle Séfﬁtﬂm compactum, but

the deeper ﬁmtogfhﬁaiye%egs@stsoind ishBndeh B RoRBIA S hat lisyh6 ¥ asFtﬁ@lb:Jsziltp&tee @Between the basal
di ffusion also appears to be.a m ogeb

plte and TP oS ST = P UBEGIA OOl TP ety Fyoueh th satum
spongiosunp Agunvary &y trindig hastéatp Hacenbasrterifrend fonsepass tg amdtfpelr thg pptervitlous

space. Thetegdothgflﬁ\ﬁﬁﬁg bﬂge &t%x@lvegép&é% &t tfl@poqjx{t L&ge?re %9 té?ﬁ‘rﬁ@t@ in the intervillous space,
anceslﬁgr esent in the maternal circul ati on,

which s npf B EEBP D2 6 My By oD P S} densed o forma
series of se;ftivl N&hﬁdh@ﬁtSnch&orﬁ e b@hl&}ﬂﬁeﬂﬂl@,ugh the ahithdss @Mhd Padefits and subdivide it into the
lobules or co‘iy (riones rse vval ?ehne su{ttﬁce o? gtgghlcj(% glgcetltg ge %’(T)%I‘lged&% function as a vascular
unit Wlthlnfhpelqerelm ly on t he posterior than on’ the anterior wall

[0066] ThRfetdl RS MEt&HM Blood Eﬁﬁ‘{eﬂ S @Q@e?ste Ghe }ﬁjdéédtan thefrehal pa@fﬁ@&h&@ﬁﬁﬁé blood vessels of
e 1 er weayv, et

the placent%%lé?rﬁgll%dlﬁgf {r.hlr%l%gthe\m}ﬁr%l mgls‘)aés\;fl{e 0 c1Ec|u§§%nsrsiP 89 tlrrtﬁeximmgle being
separated fiomeadhi atat bythe ddlicitb @albsailf erevali. Hevdrtfieddsa thedétaldliod isi ablg to absorb through
Q8 Gdrid i@l R i oRAR AP b1ob B EnPLAE G HoRhe 1
the walls Ofsﬂye gﬁgglna ﬁe ltv\rn:qlimlt ?rtohe chorion ofroﬁd%lsugrg% ee?c,“ér i waste
structures branch repeatedly, and increase in size
t hroughout the fetal devel op‘%rent al stages. The chorion
frondosumvilli are suspended in the intervillous
space where they are bathed in mater naI bI ood The

N a



of tissue consists of the nmesoderm c tissue, which
represents the cyt otr ophobl ast or |ayer of Langhans.
/0831 (cTrUs,‘mewosssm
producs" RN BT =1 6% RS PO PUSHE BT PAF DB TR ro ol
establishes 4 inédhimicuberinhgctibinlgetwdewthesattet andohe feigs, [bat dgo@raveles mumttbnlygspiration, and
excretion Se{ﬂm%g poke f‘%tgsyer of flattened cells. [00651 The nat er nal
rtion of the placenta is formed by the decidua

[0067] Dupmaerebwcaw agd eghtfatpierriornisat, thapeteiie] hleddogyigh gommugicate with the fetal
circulation tAR0EH 0686k cAR Omterrfan&odSﬂ&GQt peStufy tﬂ@;hlﬁc@ﬁia hl)hdghl& embryonic period and the
feto-placentglp]tlgaafgrgﬁ 8%%%%?%3({6% gg ommnbl & aétdlug gﬁo¢1gs hle he\rll \a(f:eg ?fh)regnancy Hence,
access of drdgsgaqbpbarchmalmequen glp eamenl lpmdtduong thé fishid V@leksatf gentation occurs via

diffusion th&Q&P&ﬁLé\%ﬁma}}}ﬁﬁd l\tiengnﬁ BfoB&hccBR EJ th@ laJthlaﬁculcﬁytﬁﬁl oQ@rogéu%t after
i's condensed to form what nown as the basal

develol’me% F‘é’teétablBE‘PWé afthe f?é’ IB%%IF‘I majeragl é““é‘ﬁ’é‘o‘f he uterine
muscul ar fibers are the stratum spongi osum and t he
D. bBuﬂdﬂd’l)Trklﬁpﬁﬂ Methamsngh t he stratum spongi osum
[0068] Transé‘iacer% excha eeg ar%‘lﬂ.go&nhtg uggﬁiggasgbﬁa%sfelt E&wé‘&ﬁ{sé r cilitated diffusion,

eries and vel ns pass e Inte ous
phagocytosis petrnoches. ciseistehdheifig GMLIst He CHR- Phirenagpkies; AR21ER4A195), herein

mcorporate@@ﬁx%ﬁ&n@é M@s,ﬂﬁb\/@\;er VMQQJ sﬁoxtflhﬁyt ph@oﬁit&&taﬁd pidodyR@ic mechanisms are too
I nter V]

stow o have GBI RGBT e BT GHABYo CRE U PACBhCLBIaRIoff o Syme
etal. (2004p G_rhsneﬁ)te amctr@pdmes it sethodsgind ormmpositiors disclessd bfremagip anodulate passive
transfer, fac &{}iiﬁﬁﬁo‘ﬁqu E&O@&&%Mﬁﬁb Qzllaﬁe%nh ﬂﬁlﬁ)‘r{gﬁ cthgtﬁlcals and other substances
ness o "acenta and subdivide it into the

across the Piaé?j‘lﬂl ByTighr cot yI edons seen on the uterine surface of

the detached pl acenta. The cotyl edons function as a

Vassk @ansfnit Wit hin the pl acent a. 100661 The fetal
[0069] On?z rf]:l’qlbg{P rtneenrégsg?enndof %g%nu&rﬁai%ﬁg ?rgrfs%e? hF&cEllf; Qlﬁiecﬁlgegsubgtglﬁes across the
placental b@neacngvaq trappfley repreggars tl]q germgatioaof ¢ ppp]@@'péehth{oﬁéh a physical barrier, such as a cell

membrane, Hmﬁﬁs\ﬂohde%o§ Pragient. PAGIvE Wlusiddl dobd ik fe@iife tBOInPRLS energy, is not saturable

interm ngl e, n arated f each ot her
i ot s APRIARFY B8 HE R CoRDE PR BB 4 T ee smout
crosses in ally gi&ﬁh ting iaddpendem oa hﬁ@bﬂwpnttalnmmfglm droghie tiwahdtegnad firquhagon, its
phys1cocher\rlmch1 é)mr?a{(%%% 56};‘9% ggg 51{ tﬂel p\fﬁerﬁyxhgtrdeél‘xﬁlné ﬁoQaﬂPeLd?l? the drug \6111 pass.

ive u ter its waste
[0070] Paw&c FFOSPOFITET pﬁ@:rm%z@ew?ymzw hgﬁhkydw&%ﬂ“bleldﬂr% that are predominantly
un-ionized. pﬂféﬁ)tab&lda rbsleﬁlﬁlés 4 ﬁpl& Blﬂd‘ybr&ﬁlsnb)aﬁﬂé sb@nly e theprbseibybuhdiportion of a drug,
acen retore, not only

barring anyégfqg?ﬁle acﬂ‘éestr%mpr%tc a%aglcl:sa c%ﬁdntgg?&e "“bat ieen t he not her

and the fetus, but also provides nutrition,

r ésglinmd Pdfvsioand excretion services for the fetus.
[0071] Ar{oglg%;bo@ﬁ[ehﬂg &%maﬁdn@ cé‘rﬂﬁjasﬁi@ﬁsl dsclotdddereday @k Qﬂﬂiﬂﬁton of facilitated

he mat er nal nicate with th

0 t.al
diffusion m&(ihﬁtamsdfl r‘.hs I}flafeﬂlltag Ezﬁﬂer E%cﬂﬁfxtg%% Séon r%utlrgsi,tﬁ ?res[?ch 6) g cgrelesr substance
within the pl@tntp eVibreeer, thrarapipart eftha@systemibagnichetuearist ay bigh conpentratyehs relative to the
Michaelis- qu:n cgr?stant (?(é ?ofﬂhea&a%woﬁler TRLET "ﬂ'ans(]\)blrt %y lh?stm&ﬂanqjsgﬁﬁ)em require the

econe est i shed unti| around he tenth week
input of enqyeve i PRARSHd OEHHESANSPYE BRSPSy F Efgl§at%ﬁw‘afftb?‘i?é15“aé‘ﬁ éﬁlﬁak%fF the
concentratidtl &%ﬁi@§ chdﬂmwl‘seoﬁ&&ﬁfnaﬁ Ibethle@OHe GlttEiniignd el EitciktionkOIt may be that for
gour glff\l/ll a diffusi

many Sub“%%?f %{l(‘fg M %f gﬁ%%qt %Cl f Gifitsipn mPOes A A, cnessté Cl%%lstg %gns'port rates when the
functional 4ofl acebdlneats ptth¢ &ms ouldmpybe oret by rpsferdafifusiog alpad- JppHeHCR, et al. Am. J.

Obstet. GyRPS., 88380k %b@@nﬁeraﬁ 1nt:$}ﬁor£t@&9yrﬁfe@§i@1t al - mat er nal

cul ation nt al g? r l\/bchalglsrrs J]1 lacental
[0072] St“ﬂ‘eéﬁé‘ﬁSg‘b"@htf‘ﬂlonlé{)?gfﬁ’égﬁéssusg éll u[518nfrﬁ P%Stﬁ g\éerv é e placenta
barrier. Gahdidaf 1@k beea déhamstrdtedan bprkdn,upfiae mlauemaltfedngisyhcfymsnr@ﬂwblast vesicles by a
. 0 C

carerpAGRRKR oo FLATS DoV 528 S0 Pad o0 (928 MofbyeEamporot

i ncor porated by reference. ? udi es, hovvever have

shown that phagocytotic and bi nocytotic mechani sms ar e

too slow to have any significant influence on drug or

chem cal transfer fromthe rraternal CI rcul ation to the

i ~ o, S NN AN Y Y T LT



and is not subject to conpetitive inhibition. Wen
drugs cross the placenta by passive diffusion, the
w@pmss3itthat crosses in i s de BOTER100D08SS27
Ganc1c10v1rtqn|(g)a@a5 H{y%]ﬁ?sraaﬁo{ngﬁatg)ln 0{ Haec.s%%/ ;u]g fz}cﬁlta[t {ogmsshanisms, the rate-limiting
transfer stepChefin@ph@ivi diffusibii. SSynfalrydi (CoEihePir@atk! qarriepardidtestraertshaems have also

been found ?r{]nqg%{u}l fa%?nglosf ctg&)%rowlo?%g% %b&anl"én\'esgc?ets g&'ll?;(ﬁlo%}%wn,rc%ﬁgieki% and

slucocorticdidey diudel Vf gl |stﬁ&ﬁe@ysamméiksvéﬁalw@ﬁmm et al,, Biochim. Biophys.

Acta 731: 415'-@0 ‘dl‘%@i h'lb(l) orﬁtédjgﬁrefelrbﬁée 1Rfefh. Mh BER BT th@RlakiVely few drugs that use this
nize

ac e ta.re | i bila

mechanis e P St AN GHE B GEBHCF 5 SRR LB Tmoges and
nucleosidesgwilignost ld&lyrbe g panyryapqa:hqs oelipheit fotn thie trinsparsyysterh. Syme et al. (2004).

mechanisns, is free to diffuse across it. Facilitated

DAEJ\H%&E};&Q;W“ Anot her enbodi nent of the nethods and

nposi tions disclosed herein is the nodulation of

[0073] Anl"g‘éﬁ ?"i‘lloé‘f%at of fie ppethofoand ﬁﬁ&?f‘éﬂf’%"r?ésc}oﬁedt}ﬁ@mdf use @hpgfulators or calcineurin
inhibitors ubtﬂz[rﬁ}buﬂhng &ﬁi@d: franbied daipd, thtsiiQmn ahe Gliérsetstandte a@bR sieplaeental barrier.
Active transt%fﬁré a%r(r)sg rt]hse ac%n%alll Parfvﬁr as oyg?se& togaec(lzlgzlll}r%dscp }Sﬁgscogl:ya?assdve I{an%o% requires energy,
usually in tl@dmrewﬂarlqlowmplroeﬁatel(ﬁ@l% thripgh endrgsrpinstd ig ﬂwevmxserwmbrane electrochemical

gradient pr&%§ baREY, CKBI OBt A6 SrRNSROEL BEray, HOWR ViBksport £,38SPREY work against a
this rrechanl sm dog&gnot require the input of

°°n°entra“<§’r€éardgi?t QRCVEh RIERP PO S FEPPE T AReEYr t of subst ances.
[0074] Exkeagid dtidids @avediednl cosduord ugarding ylagotabirangmst syfti@ns of nutrients, such as amino
acids, vitarrg%qgc? gﬁlgo% I R Hgfm fi f Fg gﬁ@uﬁ&%% 16§’r1823(}f§’§6t) E’M&eeﬁJ Am. J Phys1oI

e mat erna irculatio }/
268:C132141 bt (1995); Bisermpttesivh dfeah dabagsonSymp Pé§n*’éé?%d}4%ar1§t2ész3( o1 all

incorporatefl 8&kih by Ak@ehcdi Afive trﬁ@pdﬁf cﬁ\d;tufée&cﬁrs ﬂE&i@B t&@am@@dnaﬁm%t&ystem most likely
en the uncti.on

due to strucﬁ%aj]&%&%{ah?%%&?%?rﬂtg Wo& %%rtu an nd en og%lous sgés'rgrlat\?s ngme et al. (2004).
[0075] Adtivé frus irgnpadesne:. lodagh kigdret in@R metrn%l’rfacm%rhrustl bord@ifaptica) membrane or the
fetal- facmg@&%@eﬁl (basa@)omggo:l‘an% %)%elc: %%9 Qalmp ﬁ‘l@éﬁht@ ok &ng e gy‘%tst%#ro blast. Table 2

ference. 100721 StudieS have hat only a Tew
S“mmaﬂzes()‘lamfé‘v%%”é‘sﬁoé‘&rs thet bevebren fquttf§F6hthﬁ%16‘f?Htﬁ1 sns to traverse
the pl acental baswsié erAa&hmmpﬂnaumrPlebeen

ctratand tao ha + alkan ]

Active fr;apéﬁt')ftle;;?: ,\:,ﬂl "lpy,§1o oglcalcﬂ'unptu ion m'PYac l erhp— E’xemﬂlary Substrates

-gl 2 pXpy OF F RO ? an‘§ er 8f hydro bl‘éa' ' X REyElEeporine, saquinavir,
"e ycopr020é¥' %gl 15(] ?{0 érg;a 'Xm 8‘5) v1§§istme vinblastine, paclitaxel,

HOWGVer trans port Oﬁexﬂ-lgetMQ)ne terfenadine,
2008/ 083160 PCT/ USZOO?/ 088827. Ganci cl patiotimpy, @liaiding, ondansetron,

i nvol ves a|conbi nati on of passive and fpop¢rpmide ed

Multidrug reljistfngs i on  mEcthlamingrenal wisfer effedutithipie | ng Mteﬂlafr%ﬁtefet@t)eﬁf:a
protein 1 (\MRF g passi velfa apd SR‘F‘HWId g8 al | (2 Ogﬂx‘) istins, gfgpigiingyinblastine,

catrrier-med (‘iﬁ‘r 9111(-}'“1 (ated hlle lcf anc protegsc 1t0rs

O_

Multi dru 1- t 1t topgside, cigplatin, doxorubicin,
peocn 3 U Tt EERE TR %‘ta BFFophe fgg‘fmggemlm g
vesicl es f"h&ﬁcﬂiﬁ%ﬁﬂé&%ﬂe@alm Qikxe)“ n aﬂl@khotrexate paracetamol

gl ucocorti ¢Qiudsronildl@@radiol ﬁﬁcuiﬂmdﬁ) Bi ochi ngu(ﬁdr@ﬁﬂ'éygepaﬂoxacm
Acta 731:415-420 (1989); Fant NE, et al| amBiigdihi m

Multidrug (Biiophys.  Aftal-td3daredbbadidfer ¢f@B8Y, i ncor Methatrexdte jpjoposide
protein 3 (MRPHr ence hepmigates|n |jight of the relatively few drugs

Breast cancpiyggistanse t hitsknay@chani sm it has been s §§é’§g jtppgpitone,

rotein (B Llv related anrlnnannuc comBeun orubicin

(Sseg;;‘%‘;m t‘ﬁﬁﬁpﬁ%‘?’ies an ORI BB des, will nost T.kéfnyﬁ%‘é’mi‘%é

EI\(T)E%mep 2 e Jcrﬂls o af" 6?%]6&%%&%2\1%#]&1%?&1}#;%&5%%% ?t lelr dﬂ[ﬁlgféé%ér]uﬁéébl e

Extraneurofy %Hﬁﬁn&m)@@ﬂof@ﬁt ddphminBl GofEBinEKMeise, aNd  CDARPEdtdnhifR Simipramine,
transporter (DSTI)0sed Nais@ifneltGndfse of nodul at or s of deplapiimeecipnidine, cimetidine

Organic catiiddfitabdpb@ers | iMatergatkpiatabtransfgr efchinitige t r ans piietamphetahring guinidine,
(OCTN) cheni cal s _and ot her substances across t vﬁermamﬂpﬂwlﬂmm

Monocarbolsglpie er . Adeilyie-narcans pyefer eldigisanthe p| Yeleiricarid

transporterfharri or a4 PEN¥ESed to facilitated-diffblsi

faYal
..... ¢t O PO Ea— SHOR——™0F

passi ve transport, requires _energy, usually in the
form of adenosi ne triphosphéie (ATP) or through energy
stored in the transnmenbrane el ectrochem cal gradient
prOV|ded by Na+ a- or H+ Because of the |nput of

o . T . o L,



fetal -faci ng basol ateral (basal) nenbrane where they
punp drugs into or out of the synctiotrophoblast.

i wW(Qa 2098083 60-sUom LSLs—LPm/Uhnmyosssn
Dicarboxy e ttipretit | 12 1Y fF‘ﬁE“ﬁBFfSrc‘E gt & HUPEIT ve

€

ancnay nnnn Ty arncenrnn

Sodium/multyvitamit, te ‘ila't ' aﬂoafét%d 't!fansfﬂ Fﬂflbmﬁn and® > PY Fﬁbamﬂzepme, primidone
transporter ] 0gi ¢ BantthiAGk ! acenta Exenplary

Supstrates — P-gi ycopr 0[ e| nm(P-gP) Fetal -to-maternal
transf er of hydrophobi ¢ Di goxin, cyclosporine,
ui navir cati oni ¢ conpounds vincristine,
‘é’g'f"l’eﬂé?( Baclitaxel, dexamet hasone, terfenadine,
[0076] Arﬁ)ﬂkﬂérﬂlh’cmﬁ;enmﬂ tHa ingkkHoés and mdﬁm'ﬁibﬁsohlsclosdddle&hﬂmhd @nodulation of the placental

P-gP transpo er 1]"? Lgtlérﬁgs #\/g%tﬁn% ﬁltlﬁél) rgalleegﬁdJl@}lyrotte{nalQ§fn%&‘xb%r '\(/)&3 i ATP-binding

I one, ate t opos pr ot
cassette (A%(Qﬂ tfaa:tpgrtqrfgmm e the g}qp@@ B—gﬁ Jisu:@gp@gd pithsdyophabiagiecells of the brush border

membrane, Shtslla{ @l ba@al bR @ Stdrd@, CardE 20410 MiHistSdnkh aty@stnéth 138:1277-87 (1990);
resistance

(0] tor
sugawars ol Eopcst et B P PR B s B Rl HErEs Bt Sudieshave
demonstrateg] tB4d blatdnnl P-gBxagnlatos the mansfepplyelpspoldne WRerRR)e, wigblisiteandmlgioxin into
ﬁophoblastgggcemgan% gﬁoa?at egﬁ ﬁﬁaraaacaf: laogSf weoodgl fr;békqsume; Pharm. Sci. 10:1583-

ani oni c su ts, bilirubin
1592 (2001 peberpig ncaseatisd b aﬁfeée’éf a‘ﬁw‘zver P teFeETAf dis drigs g gregpminantly in the fetal-
to- matemalgllahuwrdﬁéﬂud@)the@by eddnaﬁg dal exgaseﬂ:aé th@)ﬂa@& NJshigaie bdal. ¢2dobj. n

tanct F? t o- mat transfe
[0077] Sml\(/iues 1n tgxe myrl fz ﬁ% %I‘ exa out (g 6nogs§eld monsg?teo g 1rrn1po§talecM3'f E}g% gP transporter in

reducing fe@bﬂqpuﬁgatte droBr asd s thensls prsh et FosisNn Lok tiab AReprod. Toxicol.
12:457-463Y1 900K 8k ih HdErporateli BY @fe@enaglﬁﬁ)s s‘ﬂ@%@fh%'dﬁﬁﬁ‘sﬁa%%@ﬁ 14Bh& o the pesticide
avermectin Cv%%%%f)%&keﬁ@%lé%?ﬁ@/g Ff{cfd%%cetoi’ gﬁg{]# Patéa:tea 1%(8511.)32{1.{{ ﬁ(glpngﬁ%f%{n rmrc]:g In contrast,
heterozygous(erhidepére ﬂeﬁﬂehsﬁtﬁzﬁ&ﬁ(ﬁlﬁonmma)ei @rri)ymes inseidifive at the same doses tested on the
knockout mll?c)ét Iinazﬁiﬁllljl&% %| de&@é‘&% er@al Ry Qhﬂnvegsgfgfqgﬁt&?to the expresswn of P-gP, which

nor epi nepnri ne, et am nes, m pram ne, transporte

was detenn(n@eme&tahge@wavﬁlm @@?rah@%m mefisla knpﬁwvﬂece Ve NGRS, the maj or

fetoprotectiGd FSRLthell iHe @-g PQYagap0H& pladd. | SHilit IW 2SN OSAIRI Bvest. 104:1441-1447 (1999).
Mat er nal -t o-f et al transfer of carnitine

[ uj n ver apam |,
p “i?tf 5??téeﬁ’ét“”‘i@bqﬁ Elg gJ T’h {M&Iéj b’?l t o- mat er nal
[0078] Artottangfitedinght df detraethodamd cmainqgmenscd@bwl hereiris fho mrodelation of placental
MRP translplYIEﬂs' V%e@\dﬂ-ﬁ- fam %ngﬁlsgg %%@&n@%&&%%é&ﬁﬁﬁ?% MRP7 For rev1ew see Borst

anspor ers . er na et al Elans
P etal,J. Ig?ﬂ gﬁl’%f&‘i Iﬁﬁtgé 1&%1?@[2 (2998k A wA l%gpg@qeﬂl{’%’ie&feéme In human p acenta at least
three memb28@i thaMRH fhuinily hzaabéen MrhtfadaMRP 0-MRk22dnd MRR3Ss Segawafa I, et al., Cancer Lett.

: ' pANd a{fRZ o { n
112:23-31 @WP tvcgkﬁgn%tﬁeﬁ%l%%r rP 'rlg”l{nggr‘? pp?gﬁ?[)%% %“ﬁ% 1503 (2000); Flens
MJ etal. Amwétﬂa@pl é‘maléa? ARATH1950), bﬁ@nwermeresed hhﬁfeé@ﬁ?ad\éﬁ il gEMRP 3 were found to
be locahzedjlbrﬁ&lnﬁslﬁ theh@s1@hdbilieSallche oﬂﬂglﬂiaaénka(}ﬂlc@ﬁapllh@r ﬂilﬁﬁ&ﬂilﬁlet al., Biochim.

Biophys. Af)tla gP . QQ%PQ éﬁj Blrl(g? g\’lgbq > RIK tg a rreégees Itesntt ?/H%tP Te ;ﬁso expressld in the apical

membrane #{FR dyhaidirppgoblesasSebvaa ¢LABC)997 ) Blasporl €P4) am $tyPietrqetah £2000).
[0079] Mg" @&:ﬁ@f Iﬁacex&alg%télﬁs &ﬁ%ﬁ%s%t}!’ dF s&lﬁ@at&r pQBBQQJ 28k d6&kibSof the fetal-to-

br ush- bo
maternal transfer Accordlngly, 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.

Breast Cancer Resistant Protein (BCRP)
[0080] Another embodiment of the methods and compositions disclosed herein is the modulation of placental
BCRP transporters. BCRP, an ATP-driven transporter, is highly expressed in the placenta. Allikmets R., et al,,
Cancer Res. 58:5337-5339 (1998), herein incorporated by reference. BCRP is responsible for rendering tumor cells

12



menbr ane, but not the basal nenbrane. Cordon-Cardo C.
et al., J. H stochem Cytochem 38:1277-87 (1990)

resitant s GERETHAEHCLPBIST Sl SPOTEPaRIE I (S OBRET} BY g R Allen 1D
et al., CancéBRad iS2:4217aA2é1 (16890 BSRP htsatbotbhantshepirato agstrigt tth:gRge of topotecan and
mitoxantror{e,?(g }e?ettu%§n M&@ } (—%&!??f‘&’eert 1OfJ R¥E I(,Qﬁog%htn@ 16!1 n@§6| (§(§O'Of] ferein incorporated
vVinbl astine and Igoxininto trophoblast cel
by referencqyshj gome F, et al., Eur. J. Pharmacol. 408:1- 10
(2000); Pavek P, et al., J. Pharm Sci. 10:1583- 1592
( m%a)nmJWb;abmémcor por ated by reference. However, the

er.s .of t.h wer.e predom na
[0081] Ye% aIfOHFf ent1bod1me{1t el? ﬁlg rno ¥ %tlr?él g . Igpallpleng ttra%s Qtltetr%n IpﬂBenltl Studies have identified

the placental edupeining thaespaiteresspersionia teespertrs (FRIY glorewmhglaﬁﬁanemoﬂa! (NET) and the
extraneurongllaggglmmg lezlzarteﬁd&B?stnﬁnfo%y@ Edal. aPchP htg 2). 4400003 k 039B): Ramamoorthy

(-1 demons te the inport
S, etal. BipcaHATOR B3 BAGEI - Fotial TaSyae 2 et g2 g at heren
mcorporatembﬁefer@bbe rBE(RErl a8d DET siet@teadigyefom o tragsx@mplagg N4 an& @k ele¢trochemical
T
gradient, ang are cs)r po : g i ahzke)§ )%rtg Olleﬂrlsélnbg;)é (grrslés o(f &%?E)zentali] ﬁgﬁlloﬁast Both SERT and
NET transpald prreipR. [depantie 2o neepiiepbifs iron the W@e@ésctriﬂé?t@e to the fetus. Drug substrates

of the SER’ﬁMﬁrmtltdngboY@rS luﬁﬁlﬁ@ﬁh}ﬂkt@ﬁ’am\éé , blthoaghlf09bd A8 hekeRic R:1i0 hntidepressants bind
ef t ate in no 1.¢ce. |n
o e ser GesdrsSonopE afth S AL oeled G Bl EamePrge

[0082] OGiI3ds lvoatieadtg Gedagalherhbranec ehdrqi Gaspdris vaotintdopamipgyporepinephrine and
histamine v CASi@aS aﬁdeélt ﬁgep%eﬁta?stenll( r@&m%y \m:tcaff L. i’lﬁnﬁggf Eﬂqp IThert 8:413-420 (2000);

ree hem cal " exposure was_i nversely rel ated
Kekuda et ol {598) M&@?Ieﬁ%mm@w anfhictipramifs 12y Bt BiNTTH EESBRT A b ipccutal OCT3
genotyping. O her studies in nmdrla knockout m ce have
C ongdnid®@ok endpajrox fetoprotective role that the P-gP

Lr ord Y ati n ic Cation
onss ALy Fy g e A i o
TransporterPr Raashtpl wmvemmqlgﬂaflm}pom& (RETNE e Beemrddrptifis apgylecalized to the
basal membiRk RPES sﬁ&@bn%@magal twm&aqil B ohR58d1. Bes. aher. 2. BB 1492 (1999), herein

npdul_ati on_ of MRP transpor
incorporseq Bifgeogt et BFRCaDuoRBUrE ~ Rodt GHEPHE R <l of e
maternal-toNRFArandfar Oheshi Rywt abdePliBonsbl. ER. Thdr. 291; 778-384 (29D, herein incorporated by
reference. (ﬂgs VJ 1ra§rl:t1ﬁec9 %et&%ﬁémi‘xﬁ@quﬁlﬁ&m@ xera&%ief)ﬁﬂdngﬁé) ﬁ&%fﬁ‘ﬁlﬁéj

erence. human p acent a, | east
dlmethylam#eﬂ#e?lglefeﬁmet ﬁé‘ pmwnfna#ﬁ qsyﬂﬁé\#eﬁﬁeefﬂf PHENE-i WP é{det akﬁfé"ﬁ‘}em Biophys.
Res. Comni¥RP36:38u05d¥RBB8); Srugawasia Biochigi Babphys. Laf o56:31L8B17.(2000), herein
o omteé{é ?3 31 (1997); St-Pierre V, et al., Am J. Physiol.
P YU %t egr. Conp. Physiol . 279: R1495- 1503 (2000):
Flens M et al., Am J. Pathol. 148:1237-1247 (1996),
héfopaqyriondee forstoddsloyd the Peacthasidate KRPPPTIEAd MRP 3 wer e

[0084] AdcidPGhnto@imeREorhiRGRH a8 £hdRbpRItohydidclbsdd R et @k modulation of

monocarboﬁf%? %Jl\gﬁ? | )Itsaﬂ'li dlg% %{S/late (gﬁgg%fg%ﬂggo%sggn@% g ?galactate ¥ransport) and NaDC3
(e.g. succindéd GinsB&H: Bhbn {tillidOQgctrodiRAR a1 dAARBs farrtainiport.ard legdiegd to the brush border
membrane %&%ﬂﬁce%ﬂth I@éf"béﬂlgs&px%gspﬁ ﬁﬁﬁ’eechsdl Hleﬁlﬁ%neatg Iy @c@ler extent Price NT, et al.,

rane he synctiotro awar a
Biochem. 1 907} A2HIEHS apartiny Ve S9DOFORREISH0: 5 SF% GV Gy Hapiovets DF, ctal,
263:138234 m@@])988i Qﬂlzaﬂmdmﬂy&l‘:faﬂeﬁﬁ hpleC ell’atpahc i) b eraneenic substance, may be a
substrate fogwejls aln% (I;]r 9 \é?%llge ? e{th {act%tg Posriirr r? E ?r?] % ﬁfa%e)ﬁtai ﬂmrlcjp CNakamura H. et al,,
Pharm. ResAt% Brelioh (A092), keecinmeapaanted %V@T%ﬁggest ed t hat

MRP-transporters could exert a feto-protective role
Transport@’mgpm@atﬁﬁqpy 2hctRhtob®iralmibitersend products fromthe
fetus to the nother. St.-Pierre et al. (2000); Cui Y,

[0085] T}fétmvahtlon pMaldes copasitiame add mé&id® B9 rd3dng dk @BRinatingetiesiffacts of a calcineurin

ne or,ated, b ferenc 34 ' . .
inhibitor in Igw (‘t%e éjaﬁld/?)éte%&) t¥T.16 (ejlg éTm n%oﬁlénre eSt ec 8s§t§on§%§i{e§g}§5ﬂ:nems described herein

nmet hods and conpositions di Iosed herein is the
nodul ati on of placental B transporters. BCRP, an
ATP-driven transporter, is highly expressed in the
pl acenta. Alliknets R et al ., Cancer Res.

N /N N™ ™ NS S OA NN\ o e - o T



ext raneur onal nonoam ne transporter (OCT3).
Ramanoorthy S, et al., Placenta 14:449-461 (1993);
88827

modula’tevylfgéﬂlg{g%'Kgfti:l cgcﬂl)élér{n%gl’ripiteotr Salo'éi)}ggioggaﬁg%mga%??éség Sggg%/ggsﬂt) 2/21000 brain
barrier barr{ei 9188 )BTBalr lfet} @nreport protamor. pohak-ghl trsporef. elngoroeemiBERENs, such
modulators %’&gatbl%r oq %{&%& 1§ 1g(ybyftﬂ 8{5'3;1%] !t;]r%ettdlr H&Hﬁ EIREJM‘ €. gNg'EP 6t)llal"?sporters on the

ectrochem cal  gr adi are prinari|
blood brain peygigy] ba¥gds-i n t he brush- border nenbrane of the

[0086] Mdﬁluﬁﬁ)esrl{)a_aj' betaﬁﬁﬁhﬂ@é ﬁSdu-lat(B.OIﬂ’hoﬁg%btﬁﬂﬂentstIdlﬂaﬁ&El 8426l in the invention are

pomien B2 S oGRS SRR TR 8Tt DBgos i
See Wang, E,lveal SBRTheam @idiEs. ResaQepor 298 rd2-¢ rﬁc(lZQ@é; Zéamp IPetetati Hels Metabol. Rev.

36:57-104 (@(I)(h;1 %Utg Qf %ﬁgmrg Terém %c&%&aie? Fgﬁrﬁzgelrég?et igptté El%ﬁf{% e@ﬁmﬁ&ble modulators, e.g.,

P-gP modulatpﬁf?r%i/hem e %?W&f Friydiag: éPfrf@ahla’éef*d%aet“PPéerg' quercetin, and galangin.
[0087] In BiREFRMBOEme]t) DGR]rakdpdder n®dhiB0R Inkay @@t lide sthdiemdl@sRb, including 2-p-Tolyl-

ran where (it .tran SeNat ﬂgﬁ@%pﬁl- -2-0l; 2-(4-
5,6,7,8-tetra%rr% peln%]o (H dazo bdthlaﬁo €, Slp(‘?arlgazol yé% (Q,Eladnmet y1)-propan-2-ol; 2(

Stam ne Vi
Chloro-3,5- 'ﬁi!mtélp’eh@em) f‘é@?stheml 2Kbnegetiahg)-S\ Deqcetainide; MH2-EHAlarerglsinyD-acetyl]-N -
(4,7- dlmethﬁxcpnna;chﬁf}-yl)zgﬁmﬂﬁag 1%&12@&%@%@(&;1@1% p@*azol()[i Q%Eunmolme N-(3-

oo oL e ALAR 0 pccenctnin
3-(4-Chlorodathiy0)rs-(Cradisqaeste eyls( 120083 fiafotee 2 Rbichic thylswl fahylsphbgl ment
tetrahydrob9r120[14 @ithl@tﬁo?%g ﬁ%#llgl\é%gl %rlglgm!s 5 tlll1 % ‘TRQQ llrﬁiyl $p2 %fanthracen—l?» yl)-acetic acid

ransporters.

ethyl ester; Na-F(-ld’fhPI‘WéTﬁ‘é d-d:ﬁii?@leéhi flighbig- plﬁﬁglp@‘dtZé?_ C?lo(@fxpma Sﬁ%gnethylthlophenQ—
y1)-[1,3,4JoRRBA1E. deR tKichir@dv, andl., Preatdnzeehdl sei toha4o79aged3 (@R herdi incorporated by

. of Hhe synctlotrophoblast Wi X et al., J. Pharmacol.
reference ingly SUUIGlK - 990: 1482- 1492 (1999), herein i ncor por at ed
[0088] In bye emébdimentcel-gPhubstentyt ia hseOBTINEbIL ranasqyiorctoss thaliped hygin barrier and/or the
placenta. Ml Qﬁé RtegﬁaxQL BoRHs @oﬂsﬁt (;frAQaIgl &c@ Stakrﬁspm%brglnzq)rotems encoded by the MDR

mat ernal -to-fetal transfer. ashi R, et al J.

(multidrug 1OHEFORESIS Exp. Ther. 291: 778-784 (1999), herein
[0089] In Ediﬁh(ﬂir[bedhakﬁﬁl t}hynvemfnemem @ moSiilarch &3 mwem;pde Ptaitefin. d some
embodiment dsetthe {men%on lrlrtllhnzgsda rgodt E ator o g% %%%B&p}}rﬁ‘ggltnl da'E lslaﬁl mBEﬁ:ransport protein. In
some embOfbmgctalﬂm 1med@onaglh@hs a @Tmepap@senf @flvmmonwmb@dl@?ms the B1B

transport pr@Jermmo@hl%hﬁ mmoahlm-gP 8@ San ARVH4 Bf P%I‘r 6: 5 8 9 595

[0090] Onf 4‘:@6& % i(gn%ogr?ds(u%bloxj the ﬁ }é)ﬁxﬂons aﬂcg 8119(88% é){ gla 1rB/§:/nt10n is polyphenols. Many
polyphenoly 8¢ epéoes oNBFdDtasiyoiydteihe hdwams porstigabs relydhdnblghat produces a decrease of

one or mor%lggﬁt?egé%k Ea@cu];mﬁlﬂgft&eﬁcﬁmltgp% ﬂﬁ%&}ﬁﬁ{smﬁ;ﬁ%' ng&inﬁ the compositions

o s and conpositions disclosed hereinis
and methods pigtherigweftiaR i on of nonocar boxyl ate (MCT) and
[0091] A QArﬁ'@[ahQ iﬁéé'flﬂtzﬁss(oN@@@leﬁdlﬁ@ SR GlataRbiss. PB@IOhOlWEe {r@st@bundant polyphenols in

assﬁe 5 Lransport PC%ces (m thgl ch%rlillgcg s%é as The basm flavonoid

1 to sul rou s) bafergion
nspor I|IZ€ ectroc em Ca gr adi

stmcmrersﬁlmwntbplawém}mﬂal)are | ocal i zed to the brush border
menbrane of the placenta, with MCT being expressed in
the basal nmenbrane to a | esser extent. Price NT, et

the diet, cart be ctl

al., Biochem J. 329:321-328 (1998); Ganapathy V, et
al ., BiochemJ. 249:179-184 (1988); Bal kovetz DF, et
al ., 263:13823-13830 (1988), all incorporated by

reference herein. Valproic acid, a teratogenic
substance, may be a substrate for MCT transfer, and
conpete with lactate for transport across the

pl acental barrier. Nakamura H. et al., Pharm Res.
19: 154-161 (2002), herein incorporated by reference.
Transporter Mdul ators (e.g., Activators or

[ nhi bitors) [0085] The invention provides conpositions
and net hods for reducing or elimnating the effects of
a calcineurin inhibitor %he CNS and/or in the
fetus. In sone enbodlnents lthe conposi tions and
enbodi ment s described herein 13 WD 2008/ 083160
PCT/U82007/088827 nDduIate t he ettlux of caIC|neur|n

I L L o I I
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36:57-104 (2004), both of which are herein
i ncorporated by reference inits entirety. O her

W@ osakdieo nodul ators, e.g., P-gP nodul ators fBCT/USH07/088827
herein include flavonols, including, but not limted
to, kaenpferol, quercetin, and galangin. [0087] In
ot her enbodi nents, P-gP transporteg nodul at ors may
i ncl ude snal | nnlecules i ncl udi ngj 2- p Tol yl -
5,6,7, 8- tetrahydrobenzo[d]lnrﬂ.
1- Car bazol - 9- yl - 3- (3,15- di net hyl
ol ; 2-(4-
Chl oro- 3, 5- di nmet
| -5-yl)-acetam de;
(4, 7-di met hyl - qui 198
1- Benzyl - 7, 8- di f&t ho
ui noline; N-(3- R
Benzooxazol-2-y|-4-hydroxypheny|)-2-p-to|yIoxyacetanid
e;

phenyl - $H 1, 3a, 8 g azac
wherein the% 3 b&n yz?eosat'ﬂ%%eg)?r )lnsgtuxefd i ﬁ%?{ leﬁ (%%n F(lmg ‘%ngm? dselected from the
group consm]ing of xdRigem ettbh!ythtsdj bﬁl@ﬂ&bbt;t@tecﬁhyﬁrcgyl substltuted or unsubstituted amine, substituted
or unsubsti t@& ﬁlﬁ)’ﬂ XQJSQQ{%H %%%ub@&&@h @n@%%}k%’ %Mtéﬂr%ﬁxbé‘tm}fé@@ﬂ-@l?alkynyl

Triaza-1 ndeno b] ant hr acen- 13 yI%
substituted Qrale%lpq;t)éut%pcq:lcpm @l(ﬁﬁly]b Sl@gtt@?:d or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted of ,uBsubftitut@h@ny |, cytidatky2substinitedor@ah@binhe T Mt ) hitSeqybleikyl, substituted or
unsubs’utute%?? (%"fq@h Ehagzr L aubD!1 tu{I Y 01) lgxsub(s dpgixgtap&ngﬁp ?clr)lzl_ %Ta&yl silyl, substituted or
unsubstituteNjgthEr, cmlﬂdratg@pd s@g;tthgmmmg aQQM)armah@qﬂgq]lﬁ acceptable salts, esters,

prodrugs, aabg0 iBRER! &fedM¥mers 6f REEMGS tHeRRof t S entirety. [0088] In
one enmbodi nent, a P-gP substrate is used to inhibjt

[0092] “Corbaldpsest es red brsgin.tikrdudsy. BrycodrmileA th aPResatehaivay disacehpsides,

ollgosacchamie@ctﬁ BB@sachlluie's hﬁ%ﬂé%caﬁﬁﬂéﬁ)%&ﬁp@ﬁ&h@ésﬂ&t QORI toDh1108e, altrose,
| asma nenbr ane ggot elrns enc

mannose, gl(lﬁsm Ifi:i)sa,r%%ee%qlaé:{Oé% aaé()se gg(?,] ctttsad%@]:chlaﬂc?eé waaympSe 1nclt|1\(/ilgsR but not limited
to, glucorhaﬁﬂb@ﬂkdﬁﬂﬂieSsucﬁoE‘EeIabtmbefﬂnhlhﬂé] ghlhdtdsudres, Sacandliattedamine ofell@biose,
gentlobloseiBl%o\?laﬁtrs%gnﬁ b {QS? grzn%éveego@%lg;ﬂ i Hg’se ?Hp&gqsg%]lrgg%asc%ﬂgﬁdes for example
includes, buppas fimited torraffinpss, laﬁtowm@%eawgpwqe, Prltofriosm maltefetragnyigylobiose,
galactotetra@sgbi%hﬁg%] 'b?olocfeﬂﬁn tcflﬁﬁmnl cgaoxﬂiliohéx%&% @cﬁ%@ei‘cﬁ@@mr&

protein activator. In sofe enbodi nents, the
cyclomaltolgp gors BB LEBREET (- FEAT F o0 H I B o pragpl includes, but ot
limited to, x@lag manddh, Qéﬂclta‘ﬁaélﬂﬁn QfabRag Bustd18) 9ihn, @igra kasigan 0dnd hyaluronan Some
ounds useful in the conpasitiaons and nethoq§

examples melﬁée PrhpetiimutsA t9 staisk S RESAS n@ ulosgaiAyIin, iy HRYERSPE %{PYéOPectm

nodul ators of BTB transport proteins; however, any

sui t abl e pol yphenol that produces a decrease of one
oifPnore CNS effects a cal cineurin inhibitor, no
mechani sm_ nay Q) used in the

H- benzotri azo
-acetyl]-N -

Fl avonoi ds )st abundant R
|et”owan beo i edcnto su

on diffgqrences in their chpm cal structures.
flavonoPd structure is shawwn beIom1(fornuI§ thH14 VO
2008/ 083F60 PCT/ US2007/ (88829 R R/ 3 R AR 7 8
06" 5 R41 R 54a R R Owherein the 2,3 bond may
be saturated or unsaturated, and wherein each R can be
i ndependently selected fromthe group consisting of
hydr ogen, substituted or unsubstituted hydroxyl,
substituted or unsubstituted am ne, substituted or
unsubstituted thiol, substituted or unsubstituted
C1-C10 al kyl, substituted or unsubstituted Cl-Cl10

al kynyl, substituted or unsgbstituted Cl-d o al kenyl,
substituted or unsubstituted’aryl, substituted or
unsubstituted heteroaryl, substituted or
unsubstltuted C5- C10 cycloalkyl substltuted or

I T T ~A ~ 1 . __ll - I T T Y 1 o



unsubstituted ether, carbohydrate, and substituted
carbohydrate; and its pharmaceutically acceptable
W@ 20088831e6t er s,  prodr u%s, anal ogs, isoners, PCT/US2007/088827

oi soners or taut rs thereof. [00921

\ Car ohx@Hat e" as used kerein, includes, but not
\des, disacchari des, H OH

@acchaoHles. Monosacgharide =

Imited toHO4, 0, OH
e I °§8H : (g,L,ucose al acO osg
Di sacgharf des for W NGO

HO Pt 0¥, OHannose, d
tal gse, and fructose.
Hdw‘. uﬁ§§, but not limted | ucor hammose, = |
t dehal ose, sucrose, |actose se, gal agjpsucr d¥@,
Nggcetyllactosan1ne cel | obi@de, gentiobiose, maltose
i Somal t ose, meli bi ose, prineverose, hesperodi nose, and

[0093] In Ediel cRBS@merdh, lt@ems@dﬁamhﬁes fih@hoie meﬂa it mdldtalk ict@dar. lkome
embodlmengetﬁif gflemtltgg gtlhzﬁg'aa\ ljtiav?r%olldg \g};eré the %,/ ? 1? glgsgtgratse)g( f osBme embodiments, the
invention ugizbrcbid Wsethe § SopamGHIB oyt Sciosemns Fodingny, thy invention utlizes
flavonoid v@iyrg 'tlfg B QR RN AQR ated R B @lp%iﬁ?ﬂ ik hﬂir&){yﬁte@@ of‘iavono]s)

ycl omal t ohept aose and_y-cycl odextrin ;

10094] In SRS ERRF IS Lo RGPt 463 8488 FHoEi PO e rom the sroup consisting of
quercetin, 1d0@1€‘e|rdédﬁ31av&hbltchf}@1h aplgetiih tredfolif, diosyling galanginfigtin, morin, rutin, kaempferol,
myricetin, tg(atloflxﬁ narnige li')%r?r%?n rﬁgsﬁgﬁt&a% %tglldﬁlt éﬂaﬁg? %ﬁ&rlstﬁ'{]ﬁlggr%L a%k'ﬂistein
biochanin Ay ezttecmnqu@gpcqtg:hms g‘a?ooé?}aﬁf em@?%’@@gﬁi‘ Ej)é ?ItVélltIOBIUIEjg?gS orjerpy; prjofs, flavonoids

selected froﬁlhhet rbup c@ﬁ@i’sltlﬁ§8f RBetANMbLRB&TN] &pigetlal IQﬂfth @laﬁkl@ f8&, Hodin, rutin,
aCt ose

Kacmptero P B 5 A PO P OB A e 05 D41 B0 1O Y e el
known in thS@il Sid, ] Cr@ciTeBOHRIHTP4) BoCkdm. @wma@l@-MBDlH@ OHO OH O

[0095] Tn FQ‘e enbodifedes tl}e"lﬁ%‘entlon%hiéga fTavoabl. Bt IBLARSEs, 1R YGRIASEis selected

tose POOQ sone embodi ment's, the invention
from the proppicPRsEBE of IPPESBNBTER WBR-EU B Hisfiegalretn. endkagpheroly gqd combinations
thereof. In SEMBRmbOAIROAL, MR TlaSonol B@eld:cﬂ:\d&‘ﬂ’cbhi tﬁd’lgrblﬁp dohsilﬂﬁg af dukastinngilahgin, and

s un d
kaempherol ?P% 68?1§r%ﬁions t%%rﬁc%n 91} sThe cmba r1]me ﬁue ﬂ%vsorl%} 1 rr%rcetln or SI\}\I}Istltuted analog

thereof. In sdne Brbpdigkits,dh flasorelid edxydimatle ebmel embs@rmnte r&t@d@vm@hﬁ §aempherol.
[0096] A IDJ?@CulaHy g!&ﬂl QQVOHI‘A' 1;l> J}L%ﬁ%tna QJe}c@terrw ‘t@ ek 8rubihe: BmidieRthnd methods

I's unsat urated_and 3-position is hydroxyl at ed
useful in thy @vegition, ipwgygh BP%L)ndeffte(cs‘ghﬂt ﬂieﬁh%ﬁ'ﬁn gy ?tWé‘ﬁ%/ ligs equglly to other flavonoids,
flavonols, ahdl}d(ﬂﬂihbrﬁbﬂh wddful ih AR Snvemdnod g MKa¢epfeloband galindén. sel ect ed
[0097] The st?ummtr?c?fqg{]rQeHﬁB 1sCs‘ﬂ5‘x§1'1§etlAv9 orqula iguercetin, isoquercetin,
pigen rhoifolin, d| osm n,
gal angin, fiseti n norin, rutl n, kae “-
nmyricetin, taxi foI in, nari ngeni
hesperetin, hesperidin, chal cone,
phl ori zdi n, genistein,

RO

roI

O 2

OR O

II
wherein each OR is an OH (i.e., 3-OH, 5-OH, 7-OH, 3’-OH, and 4’-OH) and each R is an H. The numbering of the

carbons is the same as in Formula I. This form of quercetin is used in some embodiments of the invention. As used
herein, the term “quercetin” also encompasses derivatives of quercetin, wherein each R can be independently

selected from the group consisting of hydrogen, substituted or unsubstituted C,-Cyoalkyl, substituted or
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bi ochanin A, catechin, and epicatechin. In sone
enbodi nents, the invention utilizes one or nore
wo basossares  sel ected from the group_consisti nPCTS2007/088827
unsubstltute& l?f@’ll é%l%spiﬁted P’é%%?t&@? ph CloéBP}GB%?Cﬁl ElibﬁtﬂﬂnF%Pr lﬁsu stituted C;-C;o aromatic
acyl, tnalkygﬂiyﬂ @@Isiﬁtuteiﬂ bx&ﬁféub@ututﬁd)étheﬁ catbohydmte, aldbsahgtifueddahrbohydrate; and its
pharmaceutwlh/ cf‘eglagl’e s% s,: ela{e:]:% Io&]rh%shaent%ﬁgé gs%lél%s S%Eéﬁ) él%éar% Oy talﬁﬁ'ﬁers thereof. In
addition, mquﬁ:@mqs Pfrguerpriingg-g., qugsetin %Ogluco@quiee #E eesoppassed by the(tg_rgg ,g)lercetm as
used hereinBi 0OChem  Phar macol 7:1437-1445. [0095] In sone
oo SRS IERLS, e LIVSTL LoD MLLL2ES RGNSl s s e
Quercetin—Q}SaedpndB@ ng:ihg in mgln@fnthmmpluﬁ bu arefrioslitited to, qmar¢enip 31Quglyepside, quercetin 3-
O-glucorha Jsidg & ler@ tlngia(l) ngét& de grcgtﬂleﬂa—hc fogilie agdqﬂ]e&gm BQ‘BAI&B%de In some
i
_ er eo n so e flavonol 1s selected

e’“flb‘“hm‘mf;sr erinytsorriiaps %‘Uﬁ’ﬁtg’t? ﬂﬁa%Far’dErer cetin, galangin, and
[0099] In Kﬁhﬁmﬂiﬁs&ﬂknts aRdnveotvRiviBtcs @ Qﬁer&eh@ ﬁ@ﬁfone | 1A séifdBnbodiments, a combination of

aglycones ag%%agtt :h?;g?teé gérgﬁ eeggue%%éﬁ%s %gsfeg ]:i]n LB rrgprgc ot:)d d%?fe thetvanm{s forms of quercetin
may have diffemvgmagerties usgful @iy qemppsitions ansl raattivd el fithmibeentior, end that the route of

adnnmstratxUl AN erhesthg@}féf{:p G?foglls ox[ &Q@ﬁ]]itl(ﬁs Qlaff);nilscﬁjsk@fnl the dé%f)slﬂt'ion or method.
lavonol Is quercetin. Quercetin may be used to

Choice of auswsla Srpaggref f?i‘i"%ﬁj‘!“%’fsr BASHAAT FPUEIFGIRSIMEBREM i n t he
[00100] Thhsf,] e ink embodiyisi@MBY invdntiod fBatukagle¢dmtpoiont da atethbdh atilizing quercetin to reduce or
eliminate or%e 0‘?’ gn%fc’esskdo rg)r Ret } T(?tlfle%{s &F % CaIPClI%RIEIL lnﬁ%ltoq'qsll!l@iln %sXac&o%n-?lts Plez{ tacrolhmus analog.
, pol yphenol's use
(00101} In ﬁqmmmbp@mente Uy querketiaripitreyidnd Haﬁﬁngéfrra?r?é FonsuEion 7Qralpjgavailability of

quercetin Ossﬁdfcﬁeﬁtd@{ i€ g&feraﬁ&l Qpe:@drtdthhtSf §\he9c§éﬁn Q@}c@ﬂs( ﬁwmﬂvﬁlabﬂﬂy of @8 various

componentwdepﬁ? C&Qnd }#1 s1te\m éz}r‘gqlﬁdrétg élﬁ)le(ty:\pr n%meé]ﬁs iﬂél 11% fhe 8endal§ Sﬁg'r umt In
addition it iSbeBkled ThaOleciBe eaBlidrs anadspbnsiilifor drdbwgtion K vagowmuédcetifighycosides, as well
as specific ﬂﬁﬁ&?ﬂdeﬁ%u&{suﬁ!&e Afed ﬁgglgﬁ‘tloh%n ﬁlp @ocﬁlatlﬁ?mgjgr }n&aﬁ)@&’e eftetin glucuronide

uercetin i s used in sone enbodi nents of
(e quercqtiG- P APEHEh, 5 fsndysrd bigrapilabiity it RSP glrereetfifppd factors.
[00102) In 3dr5RsiGHE AHVAS 6K I fbadetin, e&b&fydﬁtd:&feﬁ'&hkeﬁﬂ fox\ftﬁ@il&i Bferred to herein as
“quercetin S%‘%ﬁgr?‘g% 5%@ usk,%: Hhsrg)d r%gegng ch rrx%ll'tl Ssglngefete OdlmEI%S %rcett O(PJp Jcos1de is used in
an oral prep@ati@ @ qa¢rk6y1h in mmbpdmeds @rpharg_r@cev@aﬁm gygﬁm@gﬂ]_@glplent is included in the
composmorP GlARZDDEAAREE %Zercéﬂﬁl%l-@%ﬁlb&hgnﬁgs@c{ ¥ lhised %Uzﬁﬁirélrp%ﬁgndﬂrof quercetin; in

unsubstituted Cl10 aliphatic acy substi t ut ed
some embodietin PO EHIGLY BT GREFTIE ‘“%1‘&%“ P FUTRRGHIOS I gme embodiments,
a combinatiSalBSdukicttine¥dO @tycokidz1bé QuetdemeﬂOeglnlmefh,amﬁ@[dewdct atae prabpyeparation of
quercetin; ifl So%tefng) (?1ment§ ? tp?aqg c%[xt@cta y ac@%})%gie e§01p1@1nq'; F&%{;&ﬁd tﬁ@édn}f)osition Other

e sa esters, rugs, ana | SONers,
carbohydrats eI eI GHEN ST GIFeE UK SorEh B WISt HhchaglepV g & described above,

can also be ORH @Qﬁzld'oh @2ir@fal &Hﬁfaﬁ:ﬂﬁlitﬁ the® ngbtaboBRdE (e R firlcfence of gastrointestinal or other
Courgrgl de ar e nco

passed by. term . .
et SR e PR S 0B B GRTEES GO PRI i e ormor
derivatives entodidg agyroses ahhgypeidescet inptter of owfing experimentation. See, e.g., Graefe etal. , J.

Clin. Pharnfa@ QQ&M?Eﬁt@Z Q% IA\f@t‘:ﬂ J%OI %ﬁﬂJ ﬁutg 9’1 881 -847; Moon et al (2001) Free Rad. Biol.
etin-O O-saccharid

Med 30124 A5 1 Ipep R (RohAPoh IROTIAES - H 255 FRGE o T gt 141, ad

Cermak et dl. Q?.O(H)JE Naet i36: BQ@2@7yﬂDcﬁ‘l“d1&h attUmfoq@taited b reference herein in their entirety.

[00103] In so %Oéul’]]]%%n 811 n\iehtloqlu ?ov(fc%g 5 Qon? ogmgxﬂlo?a?(%‘gxggtgaﬁtm of qgercetm to an animal ,

duercet and rha
e.g., for the |0na1 ddivery o‘éqﬁg@gtinhtg fmdgce q sids effm} efa salgipepsin inhibigag, that contain at least about 1,

5, 10, 20, 36]UBr V€40, o, o, @'OS@C@" 89 50d8.9, {3096, qhé}ceﬁiﬁffﬁsa@&mﬂ&’d NE n%, embodiments,
the 1nvent10§|%§)6ziﬁllg§\4£%gsr}%o% g ?Z %g]tqa B gygéf%g%éﬁng)?%h%glggﬁ ge rnore tﬁ)an about 2, 5, 10, 20,
30, 40, 50, GBI D BhYRIr XL 89, dR6 WAIODEbrd0BS getichs Orgechweld. I somgeinbodiments, the
invention pR@ld@Sﬁ&D 0 8!819:;0%%& %‘an{s Qﬁouy an b@)ﬁ' ﬁuefrcgﬁxq@ sgcf,chgﬂﬁ r&%ﬂ(&u@ 10-100% quercetin-

ave ferent properties useful in the

conp03|t|ons and nethods of _the invention, and that
the route of administratioh’can detern1ne t he choi ce
of forns, or conbinations of forns, used in the
conposition or method.



Choice of a single form or of conbinations, is a
rmtter of routi ne experi mentation. [001001 Thus, in

O- saccharlds,ror ﬁ‘%(fuﬁ{‘)ud ﬂ{?ﬁ (iuielff d%}:gﬁ\{ag g«% :og q}oBte 5%t 3{(}‘2 equ%g&%%y%z?y %§8§[)207ut 80-
100% quercerireOaucchayide, os mizhat Sﬁ){ 1008t qukrcetfnf @ edcshagfle, ar dahicds A@0Ysignercetin-O-saccharide,
or about 99- [166]’/16 ﬁetr&:{m Osézlgéﬂal"ﬂﬁ ‘ir?s‘:o;ng lehg&lﬁm%s the gr@'@ﬁtf&h 'pmx;ﬁesaznmgsmon that

I'n some enbodi nents, the quercetin i.s provi ded
contains abguy IQO%aﬁ?ff@rnerO %?F%{]Ian%ﬂrsﬁlfﬁﬁtlpﬁﬂ% aeFEAting-tacharfoa abP‘ttQO -90% quercetin-
O-saccharid®f or aﬁkﬂleﬁ(llﬁi% @ue&eﬁﬁ@csb&hkrdﬁ Sor Iaﬁoug &nﬁ]"’/ahﬁeyceﬁxh}p%dzoﬁﬁndeoln some
embodimen% htge {?ﬁ?r}"(g)ﬂerr‘“% ésl arz:og'l 0s; tlg)gl §§<a)nta1ns bou? ?onl lﬂ?‘etr)(lte:g]m—to\—/safchanc%e or about 10-
75% quercegaOpwiohahidat @ ahomt é@ 75% quergskieO- %scham& ¢riapout He 7376 mekagstin-O-saccharide. In
some embo&HQﬁg tﬁér]h‘;entldnq)romgh Ednﬂﬁmh&n th DRAih L6 113084 qu%ﬁ@tﬁi (f)Js&:charlde or
arri'ers _are responsible for the absorption of var

sbout 10-SO30 EEEEHTT O e Yide ot LSO ereets O GBI i TR goeroctn-O-
saccharide, bba@l405084 geetn-OAbderirideli Bitsombettitodimenn, théi@vdntiolyprotitke a composition
that contamg% af 1 5@} 81{.);%6][1}1 ﬁusg%ﬁ?rédﬁf aQougﬁd’I?d‘% glgelrcqgi! O(SQCCQarlde or about 20-40%
quercetin-Opsacsiwade] axishaus 3040°% ireis i saes byt Fresope baispens O rggption provides a

compositiod @&cOfitdins Ib8A10L, dﬁrc@tﬁﬂ@@&ieﬁdtﬁ@ Pr ﬁlQ)ﬁt ﬂ)"-ﬁ)'% &R} bt YaGharide, or about

uer et| ar boh te-derjvatized
20-30% qqu h?xbni: il} E de maﬁse[,hg Jjventiog gaogﬁlgsrz} %éxg)ﬁltm&tlgt contains about 1-
20% querceu&élalsatcrha&term abortd OOH2 0Pe s cetih-0-w orimaridenirosimeembediments, the invention

provides a C%nggsgtﬁ)gllﬂﬁt g’on&}pﬂ laﬂ&ﬁ@ Ilé"i2 qhgtcelt}iﬁ—%gsat;&lan@cn Ingo‘%e ernbod1ments the invention

paration o uercetin; 1n .
provides a Cﬁﬁ‘a?%ﬁtﬁ’éé‘&f f%lﬁlllqsyb%vé bept-dBi - o 6Pé9t 79 80. 9H«;%5u%ﬁe8|7 Py or 99%
quercetm-otJa&haledarrpo& tion. In sone err_bodl nments, quercetin
[00104] In aonée Cg'le&lmen S molﬁ\llegt?onlé)ﬁ%w%s a ccl)n?pomgon troh%ldrngrrrggtgﬁr at qlufrcegm to an animal ,
e.g., for themead dgditverly loEquesceiinpio eqiicd assiderpéfbay d‘éfdcai@petnhrelnblbmsdéﬂpwéﬂn at least about 1,
5,10, 20, 36,30 SO, %T’@@%fﬂ%nb'@ 99, 5 399(‘905@9@@% qg&cé?lfn 3-O-glycoside. In some embodiments,
quer cet i n-'3-0- gl ycosi de,_ and quer cet

the mvemmspvvgjimwa P el sty §1SerEeCD (4 <opiapap BpIeREngpo 2. 5 10,20,
30, 40, 50, 6{1,!&(]) ezetqoms $9) 98.6,89. mmrneo% guer@tipRAr-gRaside. i Inablhtyembomments the
invention pr&wh e a comg t?oﬁ% péo%wln a’§oult E‘(ibdi/d g&%{éegn g @%19&%9 %& Lﬂogtnlo 100% quercetin-

rate-derivati ze orns o uercetin, or
3-O-glycosige, WenbOﬂWO%fqu@fe@mc%%chmecﬂ ahpud 5QtéQQ°/waﬂerC\fi@s3 -Rsglycoside, or about 80-

100% quer&lﬁﬁgfd Q%sﬁp QY &out 9@)@"@0%'qﬁé}cc@lﬁ-3l-§-@glcosbﬂs(ﬁ‘db@lﬂ9i h®e4 quercetin-3-O-
net a

UL TN LMY N AT ———
that containa Algbudl-PEk qlicactiod -Knaaide,ionatole! Of0fe qubstier }fprglyq:gmdeh er about 20-90%

quercetin—?;-gj Q]?ycgfdle Q,P LlllquI 30- Q)f% &Mﬁ:@t‘ﬁ?i bngljilcgsélch 6r Jbgﬁtrﬁ)@t)% quercet1n—3 -O-glycoside. In
erivatives includi ng agl ycones and%%)é cosides is

some emboﬁ;gietltérthedfwepmqr?yédeé?ﬁ(étpﬁ()ﬁxgﬁrt tgftl cgpfain at 1z 759/ que@etgb% 8 -glycoside, or
about 10-784 qitkcetin-3-0- glycGlutldE) or HoatrAerc e querc AOCRLY- oo d<idEO -8 50-AF% Quercetm—3 -O-

T

glycoside, qalabout 1G5 qmamenw Ol qesidiugr #boutes: 5@%7@@12981@-%@%%% @f about 30-50%

quercetin- 3% -g !:omdé 2Pt Mﬁd %0 qderceﬁn-ivO-Ql@a)mdgefnmﬁllﬁe &hb(ﬁlmen(sztggﬁ)/ennon provides
utr. 133: jncor por.a

h he .
s composiy P BN ST o TRl PG, Pt 1O OGO R O Eeosid, o
about 20-4E0 qeretibddi-ghertigs, ot deuf %w@mqu@netplrbofgdGQS@ dospposimbpdments, the
invention p%ogfdesaﬂ l)ﬁ Jngﬂalt Q(Qna%{s agéuh%'i @@‘% Qert:é?m%rb %M&Qie’ or aﬁ‘oug 10 30% quercetin-3-

el 1very quercetl n to reduce a sid

O-glycosidi pf et 2004 %laqc@mrﬁeargﬂmmﬁh Ibiors Moo HRe B gy piog provides
compositioh &&&Bnt&ﬂ@ﬂ%uﬂldO%queﬂc@hn 2@,—gl)’&ﬁsldé} Or abdl}, 1080% qlibkcetBB-0-Q0/coside. In
some emboﬁlﬁdent& the lml"%? (a”l prov1(?e’s a cor{nh %mgrg ’?/ﬁgt%{(’lnl%élﬁse gbogt lq'é)s/a c?u%ggtrll gj% glycoside. In
some embodiprpiedhd inomtidrmovides 2 ceraositien fhetepytain abquielr &et il(h 29.134¢49, 50, 60, 70, 80,
90, 95, 96,9965,%6@48&&9{9dglms@bout 2, 5, 10, 20, 30, 40, 50,

60, 70, 8 90, 95, 99, 99.5, 99.9,99.99, or 100%

quercetin- O sacchari de. ? me enbodi nents, the

i nvention provides a corrpos ion that contains about

1- 100% quer ceti n- O sacchari de, or about 10-100%

quercetl n 17 Osaccha ~ri ~’?or0abou 160- 100%

. ~ 1 N A N\NNA T g e ~



quercetin- O saccharide, or about 30-40%
guercetin-O saccharide. In sone enbodi nents, the
2ON8H08I16M
oot B PSS eSS PO,
e.g., for the qtiBddliéry Bf (et aOTh adductey, sideleffedd 0Lk calcABurdithibitor, that contain at least about 1,
5, 10, 20, 3(52I 1218 r5%eg0| % g%) %6%&'1@ b&@ ‘69 I9nor§? g&% n%QeQIn—%%ﬁltorfl 051de In some
ntion’provi'dés’a conposition at contalns

embodlmenﬁr thQ@%rmlelepr@@tifrsnLC@nB%@h &ritpeoral gelivatyd ﬂuel'i@mz@l%comams no more than

about 2, 5, Y&, G, b sy 86 301 599, bbb 5 S@rm)de DOVE QhePaetih- B&®-glucorhamnoside. In

i nventi on rovi des a co tion .that I ns ab
some embocilmfei%ﬂzfuwe@%pﬁw %3&%??3??% atcntypy 0%%1255?@8%?%“1 ‘?1
glucorhamnb#idke it dbout 100@% qates:tia-3 B pipashaninosidd, tradbow GH180%A queadsouB-O-

glucorhamnés}de2 gr a%but]SQ ég(%/o queg’(gtm-gQ) glﬁ(gvrhag‘gmﬂge or a%gut 88QOO°/% %uen%ﬁm—?) -O-

querceti n- O sacc arid

glucorhamngifige O@bewpﬁe‘% guer%eﬁ@r?’ﬁ?reléwl?aawoiﬂeo% a&@g é lef&/rrﬁ%fgﬁefﬁl orP-

glucorhamnf:)ﬁﬂe 3Clbbinios 1106k hﬁ’dﬁceﬁfx 3@@[}&Eﬁdnﬂlo§1db an sl e[’ﬁbbdlmeﬁs gle invention provides
r Lver Nt

oo by S A G T TSR PRyl
glucorhammbgiées br ablba20-90% qué&cetih3-O 2@1c0r3@nnod1@e obouta ;907 0quegerin-HO-
glucorhamngéde gxgabm%%O @0%%%cr9etm%r0 %&c&ﬁaﬁ’uﬂ)k‘ﬁé c@bbhe gfnthﬂ{e}ﬁQ Qfd iffention provides

In sone enbodi nents, e |nvent|ondorow N
a Composmelb%dgﬁltt“%%‘?o?tdr7St/h‘@‘eﬁF%ﬂ S QeAlvePRRRHe P 7% gpoctin-O-
glucorhamnGQd, 31 dbSut20-78% RertdtiarB-@lgRiddrhannoside, bOabort(,0-7530quex in- 50,
glucorhamng)%%er Elé onl 8eoe§nb%)h1lents ’th6919\}ent?(1% ﬁ)?dwd%ga gd dl?(?n tharCOI;]tQ }9' /e9bout 1-50%
quercetm-%%gzbmhagmomeovq a@@é 18r50% mp@gqﬂpﬁd?rghlﬁabaneemlea Ph%)%t?@é@% quercetin-3-O-
glucorhamnbsidd) 8% %Gﬁ{@bgﬁw dﬂex@et@i&% )éﬁl@&hﬂﬂms;@& oﬁ%ﬂtuolf@"%l Q& %6etin-3-O-

quer cetin- cosi de, or out 20-.1009
glucorhamnaﬂgq. (‘Igf.c?nﬁ: e§1 @'gg}g 6lée| 1Hv§nnodlrpr(évb §f C‘é’f‘?"i‘ﬁ at contains about 1-40%
quercetm-3quglnaﬁ1tajnm@ﬁdecbrgibylﬁ08440% qu@cetlabemglu&ﬁhanma% or about 20-40% quercetin-3-O-
glucorhamngg{gg Sree}bom 3§ 4%A XI'SGQI%I?) -’glugsrhﬁ'%glhe sJIQQeﬁlxbodlments the invention provides

ercetin cosi de, about 95-100%

a composmqm@ptc,ceetﬁlns Bogy.1- @Wy@@scp%% Oo%lucaﬁlaﬁlﬁosglg of @by 10-30% quercetin-3-O-

glucorharmﬂbi@é GlezIUoﬁl -8+ 3@A%M6aﬁl3d©~gluk&hﬁﬂ{6€1de nfﬁ@dhé‘f&ﬁﬁoﬂunehtb &he 1nvent10n provides

a composmir_l égnt Ildtglg% %)r&? VI @ercletgngg g)l %&clor gtrrnnos g%ltt S%&A querce 111—3 O-
glucorhamngside. de tanme- ealb@@cyt@,dm ighentieypreMidys ¢ c@@pogg% that contains about 1-10%

quercetm—?»q}lgﬁl&)@ﬁalnﬂlogideohg L(Mrﬁ:‘%ﬁibgﬁmelgg t}ﬁbﬂ}éﬁtloﬁgr%ggé a composition that contains about 1,
about

I N-o- (O8]
2,510, 20 et ot 1 3. B G- Yods Heds. oo it Gbbar Heemerfe
[00106] In kdTdRtbioDiFhets, A ithe:Gtidh OGRS S tdrhmritibhfat adhonibteitiog ofafperadtin to an animal ,
e.g., for the ora?g {wgru ﬁ{“%uee%_e f% req'ugé scf(s%se!ffgcq ’of Y gaICéx%Qr%yltnhl%Qor7t§a4°contam at least about 1,
5, 10, 20, 3@},@@;&9@6(} A0, §O,(§.Og§?5y &Sb §P é=€99 9@?1 93}98%tqugeetrpggbrcone In some embodiments, the

invention pW%EsCaeJoh{ﬂosgﬁ(Q‘forghé/&Qﬂe%ry JfQuér &l MRN8 InSze thadi@bout 2, 5, 10, 20, 30,
40, 50, 60, I]_({,] \ég%%{:“%g?y 8?%/#9%358 9 %gél . rc(:)eliclmta atogcg ?lpl%%{lqg%g})a@alments the invention

provides a @u@bG@in thipt Son@irglahaw $-|1d@% qmrceab wfcoQ@ o5yt 10-100% quercetin aglycone, or
about 20- l(ﬁ)g’etﬂucél%gtjlrpaggrc%eg&ryigﬁ 56’ %O‘%Q&uewgl)ggnégébout 80-100% quercetin aglycone, or

ercetin gl ycosi deo ,or about "40- 50
about 90-1Qy{fefEBeiTRel g R YE P2td20% Wegcsﬁ‘bag@ﬁﬁ%?d?fﬁﬁ?ﬂt? 194 quercetin aglycone. In
some embotiiméﬁt@ tthOiRveRli@Virehedes a aorﬁlﬁﬁilﬂﬁlsthhﬂ coftaihfigtouicloMCadurscd@bagljtcone, or about
o 1- uer ¢ et.i n- r ; O .. )
10-90% quedﬁeéln g%l?c jORe é) @ouﬁ 2%090(8; /ngﬁa\ércgﬁc’n a%ﬁfb%n% or%gchltlEO é@% é@eéetm aglycone, or about 80
90% quercatip @glge@ng. ninIor@: g:ply)é@yp@éhe ByenHeIoRIPVidey 2 4gmgosition that contains about 1-75%

quercetin aZlW&hE &} iHButsl'OQSg{J dﬂﬁ@x@&indl@}ycdn@ S ap&t S04l hﬁ%@flﬁaglicbﬁk or about 50-75%
i.nvention rOVl des a co

auercetin af¥oging 1 GUPLER ISR @%E?%Pé&?‘gefgﬁ%iﬁ%% oo R tout1-50%
quercetin agly@ne et ahput3t0- 0¥ luyic @i agconoror abti20- 20 B@etin aglycone, or about 30-50%
quercetin a@# SLE %1; ét!&ut340(}09) é QC%{nggglycL&‘ qg%e%mﬂgﬂlngﬁptt&umte%n provides a
vention provid conposi tion that cont ai ns about

1- 20% quer ceti n- 3- Ogl ycosi dS or about 10-20%

guercetin-3-0glycoside. In*7sone enbodi nents, the

i nvention provides a conposition that contains about

1 10% quercetl n- 3 Ogl yCOSI de. I n some enbodi rrents

o " 1. i T




gl ucor hamosi de, or about 90-100%
querceti n- 3- G gl ucor harmosi de or about 95-100%

composmo agfgrg}g%%gut848?wg&%%g$ﬁ% g(?na,eor a‘)(ﬁl (? ?{(gy 8%0681}%%?§%ng /z%;c?gtz ZO 40%
quercetin agijvend, pnabpati30+108 mosreatie sgly@ne ompost ¢mtpdintehiat theiopngpmgrovides a
composmor?tpeg l&&ntz;]msgagc(ﬁtq %%chlgllcam%lggé&ie %95&@[@@@)6 Q@f:'rceﬁﬁ a 2{54 gro a?out 20-30%

0% quercetin ucor hammosi de, or abou
quercetin a&ﬁy@égec dn f;qapeg:xr@g@malgb M?é’l‘ﬁ?@@nd)éwldaf a mﬁlthgydhgﬁ%tams about 1-20%
quercetin agﬂbd:&ﬁe(}&tdbﬂut?tf)—@f)%@lhﬁﬁdhh Iagms [ Kﬂeom@ém‘tﬁ)bﬂmthts,&ﬂe DO tion provides a
compositior{qrﬁaﬁ c?rﬁe\l}résn blmgﬁ)—l%l’/ucgug%e il ag cone In sortne f(:)nrllﬁb%tdﬁnetn S, the inven%bn provides a
compositiorgth® gpntdins7H94td ué PCHYL 2h38-40- ij]l @Qs 69 arfivo%3, 8e 97{98 al§8tquercetin aglycone.

[00107] In ;ane eﬁ%%&lh‘l@x{tg %llﬁbeélogpr&dégggmgﬁ fqgadnﬁ)lﬁstﬁg&{%f qggcgé% an animal,
guer ceti n- 3- O gl ucor hammosi de, or_about. 50-7

e, forthe gAY i csle@?tmgtf’ Bttt Erale ﬁalfmglawem%h%dmémt@ns 2 combination of
quercetin-OtsA@harite € ITh k@ gMbOTinES, the I GNPOSIrévidn a tératositiomnfoa hdrsnistration of

quercetin to fg gxglh—@)]t ?e(&(yge Aitee %gc%_ 1'11 c%lcg'eﬁ'lmuiﬁﬁgln)wp’gogférqa orgrdeﬁ\g% uercetln that

o querceti n- ucor hammosi out 20-5
contain a cogpineger 4f queBCedn-3¢- oK PR DP-ShiseemTEils O hese compositions, he

ranges or ariH8is Gk Gua%ce@x G)Léd&(ﬁﬁrhﬂmgs hﬁ’&@etl% Cﬁ?l@bﬂmdé anﬁgie&/@tm% -O-
nmbodi nent s,

rcetin- orh

glucorham“gﬂ TRPEARY %Wabﬁ?g o Eonao o‘t?rf?f@%ﬁ ¥i aS’ﬁ“r{tﬁ’l 5130"?: ont ai ns
[00108] In sth@tinbddihOfts, tiglieeat@niprvBleOr gimpositidrafimaisiidgratigr ofgbacrtin to an animal ,
e.g., for the %Qﬂ é’e@ (8r9 UFc{;%I%EMo ?’ed%eqll s%ﬁ%ffg@ gpaoc,sdlcgl%umgﬁhlﬁm Lﬁlat ggqteﬂ'rg % combination of

quercetin 'ucor hammosi de, or about 30-409
one or morwéqe@@t@wﬁacsh@?jlaa%@fefﬁmwca@ Inspme %@dm&dﬁhﬁ@ﬁf%m provides a
composmort llaﬁadrrﬁM&ﬂlthDde RErtin@eSn an@inal QﬂB@ﬁé 4 i@ efichalf a cOEhaikin hibitor, e.g., for
the oral dehiﬁ'y gé@yefcgtg?/%hg{'l c%qutg%talér_(}m 11[129- og ﬁ%uﬁﬁ:gtén de gllygc?élg and%gegcgnig 6%/10,ycone. In
these compepifens g |rm®‘»<®agblumf Iqmm3dég1>'¢qqlds emﬁequemf@dﬂgmlemy be any suitable

combinatiost Mhé IQIYg%£1$IJ afduRté, devg Efh sofhe EAFIAR SNt @O 1nt151ﬂ1t)n ﬁl@ﬂﬁi@s' arbcémposmon for
about 1-20% quercetin-3-0O gl ucor hamosi d

sdminisiatigp ORGP LYV §: eGP SLOF rAHHASH Hacvh Fige T o th ol dcivery of
quercetin, tl&ﬂhmdlhﬂmhﬁmaﬂidm&)f ivernt-3 an gpatimesidaaciougrogintaglgeont hiatthese
composmoris tﬂe r% n€e§ mﬁ%@ gélts %f célugx/ ceti y%r \gléedﬁl%nglﬁ%e?égg Iﬁ\%é%ﬁggﬁ%ogeemay be any

suitable cor@@m@g@ﬁth@nng_‘aﬁman@gﬁ@ apqyg Htseue erpbodingentsgthe mentlggprogxges a composition

for adminisfdion 59%uel@@tm 6 @a ar&Qal tc9Qduc95 5id9 BffecOot.a cBBine @i i@ Mieor, e.g., for the oral
uerce n-o-

ativery of GG, TR HE T HE T BB bYiC L oA Ry gpammoside and
quercetin aghybona i I8 the@tcomposofong therogts a1 atourdspf gmdrertih-3;0- g)eccggd’e dqueyeetin-3-O-

glucorhamntoglge b allergiﬁh laé’iﬁ;o}{e Igcfiy t‘;’l:%& Qlﬁttaﬂ)lg C(tn%lﬂaﬁgw&fthara%eggr a%{otuﬁg, labove. Other
a calcineurin inhibitor, th contain at ]eas

quercetin saa%u@es s dessrlbei @erm?@nd %sdmo%m tWrt %devely)ee » BBy eglé;e gsvell.
[00109] In &9516 HBodimeR§ ercarin ity b3 Wil de fodiiréabe idGbyibitityeby detivaszingwith at least one
phosphate g[r(hug Q“ilegﬁm (:Pe ?te t\grﬁ)ﬁg{ calnr%\é gﬂaé:irn%lrel? El{lr?/ Iha%?e paﬁ of ngﬁ%%ﬁgh 91916&1%‘ In some
embodimentsh@uereetin mey be mghﬁeli(;o 1112@ase:gt§)solutq_lgy bg@‘tac}g@ anpginoggid sg@x as glycine,
alanine, dm%ﬁmyl @%meg%rc%smg Qspartic 994 %gargﬁi[ne 1@&%’[&&3&&%11 Be AQLNHAB W WMy suitable part

i I n sone enbodi nents, the invention provides a
of the quercgiBR/&flS on t hat contai ns about 1-100% querceti n
[00110] In sgheyd drRe:, endodiabotita phfmiG0Hatiyiercerdblaexeigleytdorie, indrded.

about 20-100% quercetin aglycone, or about 50-100%

Calcmeurngﬂ'ﬁ)ﬁtﬁ&u n agl ycone, or about 80-100% quercetin
cone, or about 90-100% quercetin agl ycone,

[00111} Thg wgﬂtlog Bmiléﬁ%oﬂ]a%sﬂtgéf i x%eé}foi}% §e ©© BRCAYSUMGE- Sf@ Ggﬁds ofa calcineurin
inhibitor. In(bdE 6Iﬁt>ddﬁneﬁhg;l € ORentioh ﬁrovﬂ&rﬁﬁmﬁdﬁh@)ﬂs 418 mieghodd th@educe or eliminate side

effects of a iaqégq%} 1'1 8“2‘?1325&017\{ Hle 50 S angifgrr@t(ﬁ?I ﬁll € énth%% érfégtgtﬁ&l Qgt%ﬁg and methods

ycone, or a out Fcetin
retain or en@gt%@areed effect abibeIeal QGLOD IR Flier T2t 4 RETiBkFrY) é%fﬁé ’@rsora%%ﬂhodlmems the
50-90% quercetin agl ycone, or about 80- 90% quercetin
agl ycone. In sone enbodinen&g, the invention provides
a conposition that contai ns“about 1-75% quercetin
agl ycone, or about 10-75% quercetin agl ycone, or about
20 7596quercet|n aglycone or about 50 7596 quercetin

.



conposition that contains about 1, 2, 5, 10, 20, 30,

40, 50, 60, 70, 80, 90, 95, 96, 97, 98, or 99%

wa@e@sogtish agl ycone. [00107] In some enbodi gemﬂuszohﬂosssm 0
compositions & Rehess gy g é@‘c%i’“%% SRR GRS A PBOT A grogpahent. The
methods and) bk&ﬁpbahbrﬂ of the &iftei@idh AEly to aBy Glcinefndd inhih@ordsradhidked ik Ue@iryd to reduce one or
more side eﬁ‘ecﬁsqggr 81%5 alth[] r(%'et e%uccés iy sosrrlledee ngﬁltnggtg t}9e co%pgsﬂ o‘f‘ié &%%eltﬂgds of the

tor, con alns a co

invention uglire Cedt 111130@3 SIa'erihmnitSd@s POWH‘?SIQWH@W%@S e §vertign utilize tacrolimus. In

some emboiilﬁl\éﬁp toheQRICREIH 1ﬁiﬁ§1toalsci&m?ﬁ§1.h b3, frDdonR ARbalisEdta the @roBifnus analog is

uercetin to an anj.n reguce ef t.of
selected feogh i SRR TPPITPR R ‘B‘TrtdB’PYC“égb RSB P seery %4p5 2o
hydroxyethgjindbleeiljangontybias ascangoinad 18- @H@smﬁbjyna;tﬂ drox®f1-0- demethyi—FK506 L-688,617;
A-119435; AP FI0S! exj;qil)aglygm %eg%rxecf}ﬁ§ ng %K@U@heterodlmer 13-O-demethyl tacrolimus; and FK 506-
quer cet ucor hamosi de. t hese conpositions,
**mmcmWﬁge ranges or anounts of the quercetln O sacchari des,
e.g., quercetin-3-0glycoside and quercetin-3-0O
1hunnmuglucorhannoside may be any suitabl e conbination of the
[00112] Ta Pl%uss al(s)c[ %{’Tvg lélsn l['1§506a'b gl\é %ctle: 0011'6(386111: in Bro}gra?%ne (gml(l)eqeadln@ n’?a’rket
FRETThVENRT1°0n “provi des” a
1mmunnosuapkmsmt35ﬁrqrap1]emtmg trqqxgézm@@]qcﬁoq d agrplinaysiinanacrolisle gmnulfogtrppressant that can

be produce& Qﬁsﬁﬁélnyéiﬁ l’sbkﬁ@&éhszg’ fIt &&%fcg%ﬁlhg 1st{§S peeugs-assude) ef f ect
i neurin | tor, )gt cant

4575 SR SRR T o LTS BSpr R  iePdn P o Bl P 1age25 26260
hexadecahyaﬂ)ds pudhGiedxiy 3 -[2gd-Y pDeg - 3|—11ﬁetB®ﬂ?‘EchﬂbQﬁ+ 1Hﬁ€th)ﬂ¢thd_11l511}-l4 16-dimethoxy-

4,10,12,18- EX;SQ%Jl %Qz}rﬂoi%é’dgﬁel% 19- CF%@P@:M ci[‘? T4 & a@}cﬁhﬁc%élh@ﬁ 20,21(4HL,23H)-

effect of
tetrone, mo@‘dllyéflaﬁe[ﬁhq ‘i*ilelinﬁllﬁsb"il‘tﬁﬁia of tacrgfimusfisyr ¢t he or aI deI i very of
quercetin, that contain a conbination of
qguercetin-3-0-gl ycosi de and quercetin aglycone. In
t hese conpositions, the ranges or anmounts of
qguercetin-3-0 gl ycosi de and quercetin agl ycone may be
any suitable conbination of the ranges or anounts,
above. In sone enbodi nents, the invention provides a
conposition for admnistration of quercetin to an
animal to reduce a side effect of a calcineurin
inhibitor, e.g., for the oral delivery of quercetin,
that contain a cogbi nati on of quercetin-3-0-
gl ucor hammosi de .add~guerceti n agl ycone. In these
conposi tions, the rafges or_amounts of quercetin-3-0-
gl ucor hamosi de anqu~ ‘& Naglycone may be any
sui t abl e conbi nat iron cﬁhe (i s or anounts, above.
In sone enbodlnenty’Lrﬁé |nveat|on provides a
conposition for adﬁinlstr f@pﬁh of*quercetin to an
ani mal to reducerasstt¥ eff/eet of a cal cineurin
inhibitor, e.g., TOL,h eﬁal del i very of quercetin,
t hat contaln a conbxﬁét oa=of quercetin-3-0 gl ycosi de,
qguercetin-3-0 gl ucorhamosi de and quercetin
agl ycone. In these conpositions, the ranges or anounts
of quercetin-3-0Oglycoside, quercetin-3-0O

[00113] Itsgzln{ﬁﬁgﬁll'f@t%@ﬁ& dﬁH@Nd,z%@ (f&ltnhla wa@hty&emeomyartg&uﬂféy demonstrated the
sui table co %énatlon of. the ra

Vv
1mmunosur&eﬁ%Ye pr?ﬁﬁg}c% t?Cﬁolglglé BhVét'r(r d%t ubngg éag g?rfcslétr&p %né:,rt circr%méuﬁ avas shown to
inhibit the @slifkagomdf inribd@ hamén D relld etwalloptle, sperific doegeus entibgdiesyeltie T cell receptor
(TCR)/ CDSI &%%%]ror Jnﬂog%&'c?‘?ec%ﬁ’%? %MEeS %n%?t:yt&ym cJﬁ@ (d‘ﬁg Iof &6k lymphocyte

ease Its solubility erivati zing at
reactions. Iné%?é% ingikexPE RSB SHAREa T Jeip thaéf'hféolﬁﬁsgbqﬁ*éfté acglr'tsw ¢gpptigg caleium
signaling e@hlsAGNREY tb@ylﬂdhyklﬁd.lfbrb(ﬂbﬁcﬁl ganir @tyctoagorie) WICE £}, bit with 50-100-fold higher
potency. Agpmldl?fno E& C{f tmnsﬁf(%rrl%%osn é:rgl%orglegglnt 3 l]mg'I )e;)%‘)%gsgve ogg%l.esb (% tacrohmus and its
higher poteagyi aver G dlosigedn. these glimpelispydies al%@l raysiled thahherelinp ha maJOf side effects,

gl yci ne, sarcosine, aspartic acid, or arginine. The

am no acid can be attached %i any suitable part of

the quercetin nolecule. [00£101 I n sone of these

enbodi nents, a pharmaceutically acceptabl e exci pi ent

|s also |ncluded CaIC|neur|n I nhibitors [001111 The

o, . N o " o I T e




sonme enbodi nents, the calcineurin inhibitor is
tacrolinus analog. In some enbodi ments, the tacrolinus

mcludm&%ggfg 16(8? ﬂepg? ():(tbl_etgé{uflré? %ﬁt (EISEK%%%JI@ tl?egegt%;né Ore t(gr tllrlllaslg(wlzﬁ)?ggryumus
were initiat¢d £5 %y@l&alﬂzn Quah livérymnspleytatahigoits wigalid ot feird) wedlowith/CiAtreatment. In
many of the@ééa@i%t? 'tﬁrolﬂ%r%d%ﬁﬁ%&%%%ar% ﬂ@gﬁfgsa%;'ng effect. Thesg ?f"mdmgs were further

substantiated gp%{%gp A ua%g{élﬁaé{nrgdg 3 ﬂ?égeF%QBIBO%F@fSoHPY}é‘Pg the impetus for controlled,
multi- centeﬂ-&ﬁn&aldﬂimﬁﬂtydrolﬁlﬁﬁ bOd privhbSy th&ﬁﬂy irlva&Qhd kldl&:&ﬁiﬁﬁ;ﬁlantatlon It was

demonstrated tﬂ%{%@%mus -{;9%%{1] glera offers[ ao rglm [ dof gﬁ‘tt%ntgxk cggn%d&];s ?ver conven\{\l?nal CsA-based

PVeE Thgre
treatment, St1¢heas ] eatipqsgrqmm@etg actlmmr\ n@smﬁmnesétamlsmfmmce of both acute and

corticosterod- @éﬁ%ﬂtﬂ r@]gctIoB @ﬂ%lssa Mtacro Bl &G ds Qﬂprm?Eé%& B IFBIASto! te Frophylaxis of liver
macrol i de i nmunosuppressant that can be produced by

transplant rejgqtigp, t“o‘ﬁ%%‘@ kidogy TAssRIF redectignin \lni cal nane is
[00114] Taf:i3Gm{i51pikes 1t 3541, of Bie )hpst addSransBdfted@raftin animal transplant models of liver,

kidney, heag Ebf%cz rrévg Rixﬁl%%qg@i%ﬂdjfgﬁi%} %gmg fi(? §% gﬁgé‘lrmla ang 'limb. In animals,

tacrolimus lﬁp@k%@g@wgzpt@ﬂ 15 suppregs 9908 ﬂlngalgnnnumty and, to a greater extent, cell-mediated
reactions sutfl gsa(llﬂgrﬂﬁf %&M Sel4VBl HPX NGV RERINeXY bolladenBAY] 218 ¥herithental allergic

encephak’“ﬁ'elitﬁ afﬁ gT% VF’@%/%}%?Wéjtsﬁ?F 8- (2- propenyl ) - 15, 19- epoxy- 3Hp
[00115] Wighoutitefiriz, litnited Eola,nﬂ}heory, tacrolimus inhibits T lymphocyte activation, although the exact

mechanismq M gzlpgltuﬁén@aq) ﬁétgl ng gesy t’hgt F&%ﬁﬂtlgf?’ !)_Ba cotngfe;( %ﬁ the 1ntracellular protein,

yrate hem cal ructure of tacrolimnmus iIs
FK506-b1nc].|{1g Ryptem 12 K_ﬁ%l chrqdﬂ!{g selgﬂqgelpq@hlbltﬁ_fhp enzymatig acfiyiiy offhs calflum/calmoduhn—
dependent Mn%h&bi&talsa chricinddribd Ehg’i%nt‘f)mw celllbckPO(TBR) Inttites at least two separate

signaling pag'g\gayblgx}:vaeln E}ér rs%’il(? an an € ev tlon qu' ga'?:lzlg da(r Cﬁf nyileala%\é? aglvates calcineurin,

i es ‘denons
composed qf mﬂmptmetssneméatw@mﬂnt presioof e#lmpéélpoﬁnmnqaﬂy fAtive eplcineurin can

dephospho tewgﬂk U3 A@”Q&t&%@@ets%ﬁ@ caugcatﬁé QstﬂHﬁ)nwaﬁle SIRWB: IkB from NFKB.
i nhi roliferatiqon of nurine or

t th
NFAT and YRR &2 e el B B T T GRS PO By Appdingsequences

on the IL-2 pfodnoter.C84 be ttaeﬁﬁpﬁcimally el CRNF ED3ele npbexa @mpirixtvoe@ndegsory factors, such as
AP-1 (fos/jyn tlﬂﬁlt@%% % /ﬁﬁc Qtﬁw%g 6§1cﬂ£d:8rﬂs zﬁio tﬁ(}{l ﬁl I ﬁatlth% %Ltlv?ty of Oct-1
ocC e

reacti ons. I nit
through indaisiign pF ¥atsgtvalogs %&9 Qi-baF e Hpiet G efian BEP Hoand scroimus

impedes acée%ssof%ﬂﬁlhéﬂrﬁﬂ(o i@s}’sugs'trﬁt%«l@ﬂhﬁb%bs} %r&ﬂeiﬁmhe ﬁﬁc@dﬁﬂﬁdn@l@ca@iﬁﬁm aStivation of these

factors. ThE%e; 32}060§sp%? hﬂug&t %g@ A;jte geBﬁttT qlﬁlg%%)o%g)sr?lgt}lo&%% lyn}ﬁ)hokmes (such as
mterleukm-@Lgagm@ynterﬁqnq)rﬂad,?alumjleh gaphlsq z;f@ngpet fangtioh pothe @qufN -ferngigel kinase, JNK and

of Elk-1, wiul?}?ark WQM 'kgs?ﬂslt(\f @n%@%%ﬂfh}; %c}fafns&@ CIHR hnbtFLLS 1t RNkt rI‘tlﬁnphocyte
her potency over wever, these ani mal studies

activation 1%1 ‘t"tdé?/séﬁllnéa’ IPREPOSPRRESHPF mus had mej or side effects,
[00116] T}12 EreM¥ekt 2008 D33 he ﬂleﬁﬁéﬂtllﬂﬁﬁaﬁﬂl’ JeBB2ibwus cdnes Frondliita gxic side effects, which

include ne (yxrlc(%t:yon)g{)l% tto¥101%1n g].alge?t &19 é{dcég%%lnchdlLtlulﬁgnc%S Al’he recise

ese toxl als wtn tacronnus
pathophyswAw@l mpdhpiigrpsend taagahrr@%@@éﬂx He pakFpigMatih inRer beqapisythe cells that are actually
implicated thlﬂﬂﬂ@ kefi\égt tlsﬁﬁkts'oemtsstmémg hﬁi'l’edloﬂﬁgen tl@efr@ 1(Ybﬁtlﬂied\/\ﬂﬂohle@$ Avidence has

sccumutote PRI MR BT AT A RS O B gl wderi s
immunosuppheege effecidinmgdy yveinigbition QMeklnewbsmmun wrieeh tup@ﬂ This is suggested by the

fact that theet&nggﬁﬁ&ily&(%a&ghr&ug gveglg}%gmthrthﬁ o}' 404k 1sgr)tgﬂj)pdlﬁ'grent from that of rapamycin,
I e rovid I npetus for_ controlled,
an 1mmunosuppressant that also binds F P12 but unlike tacrolimus it does not inhibit calcineurin. Furthermore,

FKBP12-binding analogs of tacrolimus that do not inhibit calcineurin function are devoid of toxicity and the
antagonist of FK506-induced immunosuppression, L-685,818, can block FK506-induced toxicity in animal models.
[00117] Neurotoxicity, including tremor, headache, and other changes in motor function, mental status, and sensory

function were reported in approximately 55% of liver transplant recipients in the two randomized studies. Tremor
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mul ti-center clinical trials of tacrolinus as a
primary therapy in liver and Ki dney transpl ant ati on.
w0 poogas3te@ennnst r d that tacro t PET/HR3007/088827
occure gt PTG ARG O L EAR L P S GG Bpospan Fents (157
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ive transplant rejection in 1994 and ki dney
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prol ongs the survival of the host and transpl anted
Side Effectgr aft in ani mal transpl ant nodels of liver, kidney,
th@quaqlsplggggn Marrow, srml I bovvel and pancreas, |ung and

achea, skin, cornea . I n ani mal s,
(001131 The RBF HOS-THE DO PSSP ATl LS dpphesypetsgon nausea, and
abnormal rdabINRKcBbn. | THREHcEY watAdral i [¥ a@ihRatredfon@X Pepiaf and may respond to a reduction in
dosing. Dlzax%r:zll Gvaggsfg?ie En?e% ﬁ§/socelz?tg&e \Hl(sgt:ﬂ hesr lé%strom?estrnla{ 0091r nrts Cf(lal g%&ﬁsgepand vomiting.
Hyperkalengip trmrhypcprsagn@xlpe i rreted i naEfrngq receeymgé’pmﬂdvmw Hyrgrelycemia has been

notedmmaﬂpgatgﬁ sBm@!%?%étalF]lth%tuhgth%ﬁﬁyse [00_1151 Wt hout being
eor acr

d to an%/ f (g higitsT. . oot trial
10011] Themﬂ%ce BB PAGBE MBI PHOD R BRI SRR Ky gpeplant ol
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f il loy] Ii 1 TOoup an
(CBIR). Th&%&)ﬂ%&blﬁ& rﬁ)g{lerl]lg %}r Ot %IC%J&E%(%%(?}]?Q%JCWS 9Y! 8% n %%ﬁﬁ Bus group and
99.6% in thg £BER giovie PEcRNARSITSSba thiken Sfgn SpRPRIETedb lwiiftﬂye Frdyepg evens inthe US.

study to that i thd BUFSgead mu Thét2-SleRR P Rinsfl i irfbriadhOE@h@E B study and from the
European s‘f%ﬁY t%:pge?eglieldgleorv a g’g‘gt%vrge\ﬁglﬁlgg z];lsao:, 1§ qudedé?%heg{ paﬁeenrt) Bcg:tuha(lons a)'ld patients were
treated wittCirimpsesupyyresRas feE’ki@naqrfdhfmnein@mamso Adyprrsei em‘tmsaeleﬂedlina¥15% in tacrolimus
patients (co%‘n-iéd er(ﬁﬁre uﬁg)ta?er pr@gﬁtédvl@to%sfoptﬂé Hon:%h’tfdll@d trfal m@gar@;glarﬁatlon
catal yti'c subunit, a regulatory subunit and of
cal nmodul i n. Enzyrmt ically active cal cineurin can
dephosphoryl ate the cytoplasm ¢ NFAT fam |y nenbers
gnd cause the dissociation of the inhibitor TKB from

NAKBER TNRANSPRANYAMON ADVERSE EVENPS BEJURRINGINE> 15% OF
NEROERAFIEREATEEYPATIENTE eract with their DNA bi nding

gequences on the TL-2 progiEsTURDY be EUROPEAN STUDY
tiranscriptionally active, NEAT needs_tof rm a f‘n Lex
Wi th accessory factors, suc&\‘;ﬁ?f MSBE%Q(_)M Y\fg‘;ﬁ@ CB_TF{
ontributed by the Ras/PKQ phl Ry (NT i ] K(N=265)
alm% re uI ate the actiyity of Oct 1
t|Hresstgrne ARNINGES)t s cpldeti vallrs oa g@?
TheceBRReeVARNEES et ween| EKBP12 tacro O Is
i %‘Hﬂ@aaccess of cal ci neurpIy’to | cSubstr s ap 3:"
t|H&resPesBr event s the nucl g3t ransPétati dn %
gc |vat| ng%f these factors. These factor|s are
t tiate gene tr cri pt on for e o
f ?%n of | ynphoki nes (s@ as 3:;5{ terl eLé[f’ -2, %éf
NHoEH v f Ay Cal Q Bl
T IIILCIICI uu} al bIIIC = ||uy al SU aIICbI. I.II.,

function of the c-jun N-term nal kinase, JNK and of
El k-1, which are conponents of Ras/PKC driven
signaling nmechanisnms. The net result is that T

| ynphocyte activation is inhibited resulting in

I mmunosuppr ession. [001161 The greatest l[imtation to
the therapeutic potential of tacrolinus comes fromits
toxic side effects, which include neurotoxicity,
nephrot oxi city, diabetogenicity, and gastrointestina
di sturbances. The preci se pathophysiol ogica

mechani snms of tacrolinus toxicity are still enigmatic,
in part because the cells tE%t are actually
inmplicated within the targetti ssues of this toxicity
have not been clearly identified. However, evidence
has accunulated that t he S|de effects of tacrolinus

Y T o L T e 1 I T I e



conpared to cycl osporine-treated patients.

i nci dence of other neurolo

in the two treatnent group
een associated with high

gi cal

S.
whol e-

ﬁlnnd can

The

events in kidney
wo ecandgdient and heart transplant patients was BCTUEBN7/088827
Trenor and headache have

centrat

Qns

fcqr‘égi‘%thnrms and may resp
5ﬂﬁ@§”ﬁ‘be occurred in
r§ recei ving Prograf|.

e been associated with

fedrafdvabtms- Side Effec
Ay bERENdiBR (Sl nci pal adve
rRECAUTERBLhe, di arr hea
\bnormal renal function. T
\Unoggesttaiat i on of Progr af
ddldreayi founctipn Atlosineal (sl ar
1%’6&”&!‘6@w th ot her gast
SeEF99 ng.  H

m,a_have occurr
¥r.

. Hyperglyc
i
uAgi dence @ﬁ

y require
g adverse ¢
m zed conparative |iv
Meﬂaﬂbiie ahd Nugtritibnalng t ac
afypertatemiad sée WARNINGS) o
CBirRkaleftie proportion of
réypgahereseia ésRanVARNINGS) 8

| the  Europe

&POROResERIaL he CBI R gr ouff”
nci dencg

%t 0
’I§’t

hlgﬁ pl
t Liver
r$enr ea
, hyper1
hese oc
and nmay
rH&a wa
roivnt est

kal ¢

egd.n P
ema ha

igrgul i
VERLS W
er tran
roli nus
s4mni ne
peent
41% the
%Py e

H t he
%Q%natl
apyegt ud)

ken. whe aring the
W to that

st-transplant i
tﬂ#a; a’g@ﬁqf

he two studles al so inclu

nrhtoasodfta@ssi ve regi mens
\(Reém se events reported in
dteévent s (conbi ned study r
drsthefdat wo controlled tri

gﬁfg@é‘ht ation:
1

e

EffliH&e

@S 56% 46% 48% 32%

dnephibasi a 40% 30% 17% 17

2% 47% 3 hbusea 46

%gu yﬁ@.n gs2007/ 088

EEYS 2194 C

4‘@@%% 7% 5%

ST _|m = = ) QT {nﬁ =T JTO Sy T 7. Wa)
dﬂ 2

-

nf'\'—"

STUDY Progfa

9

~

LI VER TRA
6% OF PROG

LFT Abnor na
Vomi ting 270698% 149%°11%

A704 CEOL

33%5% |
e@ﬂ%ts)
aP&’i n |

2ANT

°CB
=265)
06,650 %
rarsommi

ided di f

Quiskaflarssisand patients were tr

%di f 1

C,,TRE/

j e ag
cpedi g
gﬂellr
asna cong
Transpl g

Crpans of
ensi on,

cur with
respond
5 28¥met i
inal con

and
abg@nts r
een

11ggprapy
hyseet ern
Spl ant tr
and ster
ggggd re
5 ortiln
b 3B%cr ol
484 ons
of adve
Egi,0pean
(2_601.« rom
208, Pres
erent pa3
pated Wt
entng in
B7tacr ol
ab® pres
Ao er

PN
ALED PATI
rogr af

~
L
n)
e

6%

AD

ﬂervous N
37%p26%
3064% 68§
LRI%Aast @Bt est i
0o 37% 32% 27%
827 Constipatig
| 3&Bos 30IPE

1

2

i4%5% men
ol C

J
t
oals
entrati
ntati on
deora
nausea,
oral an
to a
e %
| ai nts
‘p 24%
vin

e
ﬁﬁ% in
24011
g in
ials a
oi ds an
gi3¥en
“or e
S gr oy
mMSe be

rse eve
f,udy.
t U S
epfopd b
tient
h
tHRBIti
i %8
elft%ed b
11%
R3E EM
S U
PR
yst em
ragwr (
%%B2% 2
N Di a

L 21%
II'OIJ’O
5%
0410
ons

f 439,
and
d 1V

23%
?g§h

Hgos,
many
O} g9,
i ym
ong
d 515
9%
i H%an
%,
b9
nt s

T

+ 1 70 JU7U

Kidney Transplantation

[00120] The most common adverse reactions reported were infection, tremor, hypertension, abnormal renal
function, constipation, diarrhea, headache, abdominal pain and insomnia. Adverse events that occurred in 5% of

Prograf-treated kidney transplant patients are presented below:
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3% 38%

31% 32%

24% Y%
22% 25%
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18% 19%
30% 24%

15% 17%
45% 49%
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Peripheral Edema
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PROGRAF- TREATED PATI ENTS Prograf CBIR (N=205) (N=207)
Nervous System Trenor (see WARNI NGS) 54% 34% Headache
W@ 3@e/08%6NI NGS) 44% 38% | nsommi a 32% 30% Par BGT/OIE®DA088827

23% 16% Dizziness 19% 16% Gastrointestinal D arrhea
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Heart Transplantation

[00121] The more common adverse reactions in Prograf-treated heart transplant recipients were abnormal renal
function, hypertension, diabetes mellitus, CMV infection, tremor, hyperglycemia, leukopenia, infection, and

hyperlipemia. Adverse events in heart transplant patients in the European trial are presented below:

HEART TRANSPLANTATION: ADVERSE EVENTS OCCURRING
IN >15% OF PROGRAF-TREATED PATIENTS
Prograf+ CsA+
COSTART Body System Azathioprine | Azathioprine
COSTART Term (n=15T7) (n=157)
Cardiovascular System
Hypertension {See o o
PRECAUTIONS) 62% 69%
Pericardial effusion 15% 14%
Body as a Whole
CMV infection 32% 30%
Infection 24% 21%
Metabolic and Nutritional Disorders
Hyperlipemia 18% 27%
Diabetes Mellitus (See oy i
WARNINGS) 26% 16%
Hyperglycemia (See o R
WARNINGS) 23% 7%
Hemic and Lymphatic System
Leukopenia 48% 39%
Anemia 50% 36%
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Pain 32% 30% Fever 29% 29% Back Pain 24% 20%

Respiratory System Dyspnea 22% 18% Cough I ncreased
wda 8sAss0 Muscul oskel etal Arthral gta 25% 24% BRi/nSRaB88827

17% 12% Pruritus 15% 7% Heart Transpl antation

[001211 The nore common adverse reactions in

Prograf-treated heart transplant recipients were

a I nction, hypertension, diabetes

me| M Sn{%&ﬁﬁ%ti on grem)r, hyper gl ycem a,

i‘%ﬁf@c@ Shk dl ®Chyper | i pgdta. Adver s&7%
r
Y

| epk
event nspl ant patients i

b

. t he Europ

tri alUdpIYJFad Bol ow. HEART TRAUGHLANTATI ONl 206
ADVERSPinaleryr§ RRING | N ?15% OF PROGRAF- TREATED
PATI ENPSChESSTART Body Syst em Progr afl $%CsA + 18%

INaRTgus Bysteti opri ne Azat hi opri ne (n=157) (n=157)

Cal di beaswul2ec WARNINGSkert ensi on (5% 62x 69% 6%
PRECAUTI ONS) Pericardi al effusion 15% 14% Body as a
Whole CNIV infection 32%30""% % " Infection 24% 21

[00122] In MeEafpéanGtudy) GheNiit16dpbii@nahglot@ha@ioss Witp eiolvé {he fiealefiBotarget range (ie.,

9% i t Mel .| o 2 ... VARN
100-200 ng/zwdéoéltr gTyslgg rzﬁ? L eengméi enll %38 éx}sg}oge Qﬂiﬂ#ﬁ ﬁ&)cy os:%xl}'%‘:)atrﬁatment arm, whereas the
tacrolimus tkqpiy beveneraBys tremnwid skl rspriefindBR6e80902e Arorti & 18O 6 U;-86% of the
patients in tBOtaMQidRARLARILER. BEH sLREAALAGBR L ment QYRR ddddrseY &l BMRre collected

Ki dney function abnornmal (See 6/a 57'x | NGS
in the US heart trang{:)lantation study. Those events thgt were reported at a rate oml‘%Nor greazer in patients treated

with Prograf and mycophenolate mofetil include the following: any target adverse events (99.1%), hypertension
(88.8%), hyperglycemia requiring antihyperglycemic therapy (70.1%), hypertriglyceridemia (65.4%), anemia
(hemoglobin <10.0 g/dL)} (65.4%), fasting blood glucose >140 mg/dL (on two separate occasions) (60.7%),
hypercholesterolemia (57.0%), hyperlipidemia (33.6%), WBCs <3000 cells/mcL (33.6%), serious bacterial
infections (29.9%), magnesium <1.2 mEq/L (24.3%), platelet count <75,000 cells/mcL (18.7%), and other
opportunistic infections (15.0%). Other targeted treatment-emergent adverse events in Prograf-treated patients
occurred at a rate of less than 15%, and include the following: Cushingoid features, impaired wound healing,
hyperkalemia, Candida infection, and CMV infection/syndrome.
[00123] The following adverse effects were also reported in liver, kidney, and/or heart transplant recipients who
were treated with tacrolimus in clinical trials (Astellas package insert, April 2006):

Nervous System
[00124] Abnormal dreams, agitation, amnesia, anxiéty, confusion, convulsion, crying, depression, dizziness,
elevated mood, emotional lability, encephalopathy, haemorrhagic stroke, hallucinations, headache, hypertonia,
incoordination, insomnia, monoparesis, myoclonus, nerve compression, nervousness, neuralgia, neuropathy,
paresthesia, paralysis flaccid, psychomotor skills impaired, psychosis, quadriparesis, somnolence, thinking
abnormal, vertigo, writing impaired, abnormal vision, amblyopia, ear pain, otitis media, and tinnitus.

Special Senses
[00125] Abnormal vision, amblyopia, ear pain, otitis media, tinnitus.

Gastrointestinal
[00126] Anorexia, cholangitis, cholestatic jaundice, diarrhea, duodenitis, dyspepsia, dysphagia, esophagitis,
flatulence, gastritis, gastroesophagitis, gastrointestinal hemorrhage, GGT increase, GI disorder, GI perforation,
hepatitis, hepatitis granulomatous, ileus, increased appetite, jaundice, liver damage, liver function test abnormal,
nausea, nausea and vomiting, oesophagitis ulcerative, oral moniliasis, pancreatic pseudocyst, rectal disorder,
stomatitis, vomiting.

Cardiovascular
[00127] Abnormal ECG, angina pectoris, arrhythmia, atrial fibrillation, atrial flutter, bradycardia, cardiac

fibrillation, cardiopulmonary failure, cardiovascular disorder, chest pain, congestive heart failure, deep
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Uinary tract infection 16% 12% Respiratory System
Bronchitis 17% 18% Nervous System Trenor (See

0
eomboPHY 2 BUBOH AP TUR COREERBFAP I, VEPL BB BT s rorsrotram ST
segment abmrmald@ﬂ feglclref 1a:|a1g ette dean@ed (hemerrhage, h@dtcAEOn, mgﬁghttr)rl atcuBagisorder,
hl kftal AL RENOhcbft. 3diyBR3A ArofibRisPALdRRESn N the
phiebitis, p 33?1 g&crlﬁﬁe r;e% rrerB{t arm OV\E(%rseas the tacrolinus
tV(’i‘E&gW’%oncent rations were within the pre-defined
[00128] A&l&ﬂ@ﬁr&y faﬁtﬂ@,@llb@imrﬁna b@d&s’f} sﬁ@hj’dy}tltis,rﬂy&ﬁra&&%aﬁﬁa JHy@ronephrosis, kidney
n the tacr ol.i trea arm X
failure, kld.lgé FJ&)EF%I&CEO%IF élgit%r& {) gémf r?é%r%a loRIC rncépe nctpat wr e Snécoet\llneemie urinary frequency,
urinary incangneace otihagctewdtion; ypgiofts. US heart transpl antation study.

T%glgolecy]@g,t”songpat were reported at a rate of 15% or
eater in patients treated wth

1001291 AqHpei HeIRIFADEHHBF SE T dliee NrSLEE T BUFITEE ASRYSCOT) nerascd,
blcarbonatet(ﬁfr%éd aﬂiﬁtbm‘éﬁlaemtu&rf{a&g &hﬂ@ratlohye[daﬁi 6l i6dteaséd3 GouB Hpaling abnormal,
hypercalcer(u%,gl % }}/o?eﬁtero?emtla %ieﬁ(gger d extf%%)rgtrgq%g CrSl{y ap(‘ilaIeQSa Q}%\émncemla
hypervolemfidy émgqmbuen hmelycrngel @mokqleslamomgawmr@ghm@@@ngr lyporhesphatemia,
h teinehii0 188 ddhydt QPRnds MRS RD G AbHRraPER RS, Vil o4if0. 7%
YPOPro el;\%@achol i=e)st(se%rgrcljl emca (g%a%%;a hyper I p| dem a (33.6%,
23000 cells/ncL (33.6%, serious bacteri al
[00130] Cushifig€yindiase(RDeOpellimmgnesi um <1.2 nEqg/ L (24.3%,
pl nt <75,000 cells/ncL (18.7%, and other
Iﬁ%r%t%;"fjfs&l??c infections (15.0% . O her targeted
[00131] angléﬁtonémrdenwwm dasreresst wgsed hrgpoplobgbforpsldypedromic anemia,
leukocytos@ adukSIRNS, poBCGHEThIE, (i)r(ﬂﬁroﬁ\blﬁa&ﬁea@efd ieﬂﬁﬁlr&hﬁﬁreﬂsE@/th&ﬂld)cytopema
l ude the follow ng: Cushingoid features, inpaired
& %e%’i ng, hyperkal emia, Candida infection, and
[00132] At@ivivien gulaegstli abn¢rmy¢1crtpicmescefs()®1@@&alTlthley,faéitfgis\man@ona@ﬂenis ghack pain,

cellulitis, clﬁflJ ﬁﬁ:]t {%elm ﬁloﬂlna?l Oretef s 9&5‘0&1@ 4n'e¥1ﬁ£ed egénglnﬁéfnla mﬂ@f decreased, pain,
heart transpl ant recipients were treated w

peritonitis, phedqsegsitiviipsrepqiion|spRsis tarlptrrtruarlgolt%%r ks package
| naeslaskebgadli | 2006) : Nervous System [ 001241 Abnor mal
i tation, amme [
[00133] Ar%mﬁ%lﬁ,lcgamé) % generahzed spasa% ?ﬁetgtcslorg%xieglg%{f? S g@&g% B{Lét\l;%maé 8steopor051s
ITE?GW”’G@WDU onal I abr lity, encephal opathy, haenorrhagic

[00134] Asﬂnﬁaogr%nchhﬁl Joﬂé}i iR@tds Q) §ysphta 2daht@ma Mydeas! Ad (ﬂsorder lung function

decresed, HGTENE SR L B BTG REE o Y B RSB S5 isordr inis,
sinusitis, wﬁ&ﬁﬁ@hhﬁﬁla paral ysis flaccid, psychonotor skills
Epglred psychosi s, quadriparesis sommol ence,
I'nking abnornmal, verti writing inpaired
[00135] A%rr&pﬁsar evrfplsqt%denaﬁmsfa‘pﬁagdméﬁ is, DETPRS SIRIFY, hPpgaficy; hirsutism, neoplasm
skin benign}éh diécORIkiLS skiDpREtal skbaneeswdfiod 251 Abnor mal vi si on,
anblyopia, ear pain, otitis nedia, tinnitus.
tLqint stinal [ 001261 Anorexia, cholangitis,
ce, diarrhea, duodenitis, dyspepsia,
[00136] Tlﬁf@bWa@ adversesppbichgie ten repgried figmersld vidg arieiing cyperience with Prograf.

There have $8&lrhr@ @&ﬁﬁn@bﬂ& Ieb&ts of A bdaRidD Bﬁ)‘éi‘dOBl@l asfiRARE leilﬁgﬁuca%amfested
ease, % q %)erf oration, hepatitis,
ventricular ﬁ@%’é‘f i ‘%p*’d‘F%fﬁi?F%‘ﬁﬁ% jggrat gt i ncreased appetite,

[00137] Ot;hau:ndntsoec;luder ver damage, |iver f unction test abnornal,
ﬁﬁ ?psea and vom ting, oesophagitis ulcerative,

ora mon| I asi s, pancreatic pseudocyst rect al
[00138] Ata\plé"@fla@pn atrégy g‘ﬁtﬁf |ct1rd§'10 a@layfhnp@ ﬁgr la@'fed'i %%@eﬂﬂtggram T wave abnormal,
flushing, m&&@ﬁh&?ﬂ-}fa{’@ﬁ@ roifRkar &6l chadnga, pavicpied efisn, @T prolhduiibig Torsade de Pointes,
venous thro(r:n;bf)%ﬁ (geé:p 111?1| ent%it:ulziqrc]aXtra%}s{t:olal‘e?sdveg!rlﬁtltﬂztanrgﬁ]ﬁg}lapnro?gyC 3{ gl a,

car di ovascul ar di sorder, chest pai n, congestive hear t

failure, deep 27 WO 2008/ 083160 PCT/ US2007/088827

t hr onbophl ebi ti s, echocardig ram abnor nal

el ectrocar di ogram QRS conpl abnor nal ,

el ectrocardi ogram ST segnent abnormal, heart failure,

heart rate decreased henDrrhage, hypot ensi on,



phl ebitis, postural hypotension, syncope, tachycardi a,
t hronbosi s, vasodilatation. Urogenital [00128] Acute
wheaseystb@i | ure, al bumi nuria, bl adder spasm CcBGL/U$1087/088827
deWoresinidnat uri a, hydronephrosis, kidney failure,
[00139] Bilk idgh etyndisidjuolide eme@6dotis, gastrﬁkﬁntbhtlf Igas,ﬁoﬁdsb@algeiahpﬂlp;}diﬂeilsa,, hepatic cytolysis,
hepatic necrfoglg( h%m%?&% t9 R%Q%d %Erg:ee nﬁ\'f‘ep ﬁlﬂg qnouﬁlrdl&?artMn Iﬁ)ancreatitis haemorrhagic,
enc nary i ncomn ence rinary retention
pancreantls\uefgwmn& ssomar‘e*estlla@o‘rerl@qcﬁuﬁtlvq ltVFUH%Pse [ 00129] Aci dosi s,
ah@a&ﬂﬂ%ﬂ@hQSphatase i ncreased, aIkaI03|s ALT (SGPT)

[00140] Dlﬁgan%tgilélgava%ou af éo&%%ﬁ,: nggtgo%%if? I%%ncprg) esnéad Rnodnann y)aope ic 8urpura thrombotic
thrombocytg@eirpup@&T | ncreased, gout, heal i ng abnor mal ,

hmglg,glg,/]@moga, hyper chol est er ol em a, hyper kal emi a,
rlipema, hyperphosphaten a, per ur| cem a,

[00141] leyﬁ’éwmreﬁ?daﬁmyﬂwwea@e%mnawatﬁ@wga LerPES hypokal eni a,
hyposmgaesen a, hyponatrem a, hypophosphat em a,

[00142] FC%M‘E%&L& ell(? %%? uﬁ%)th Cilotcl}uql%lsﬂ] ¥rgut ai%ﬁurle 2)%[11? &f 5 ysfunction.
CUsrhomgﬁySensyndr one, d| abet es rrel I [ t us Hem c/ Lynphati c

[00143] Cahgpm syh @B | Al b@Nneic8O, HGhipar8SS RYIR SephalpABIBAART diforder, mutism,
i ncreased, haenpgl obi n abnornal, hypochrom c aneni a,

quadriplegig, éﬁﬂ?ﬁ’dvstoffgef 8§ PRukopeni a, pol ycyt hemi a, prothromnbin
deeprasad, serumiron decreased, thronmbocytopenia.
D 321 e
[00144] AcMeSr'esSuat(% glgtg%s L)glgl%l g Al F%ﬁargipﬁgtg%sg?%dr?eargt?%y g‘%llure
a§’flhen| a, back pain, ceI lulitis, chills, fall,
[00145] StdvERLILRFYoARINGLMB toxid @¥RFmal hdatbiyndr one, general i zed
g%ﬁf hernia, nobility decreased, pain, peritonitis,
BLIAS tivity reaction, sepsis, tenperature
[00146] Blmﬂntesd blirgingse cortidat ecarmg/us@mlm@mdeeﬁlads, phpOPb3R]
Ar(}trggeglyagi a, cr arrps general i zed spasm joint disorder,
cranps gi a, nyasthenia, osteoporosis
[00147] AcR‘égiﬂalr falye, yys[tlg@liaggl})rr%tch}?@olyﬁp b‘f?é‘ﬁ‘i styp%romﬁ,dlabthlnnon disorder.
i ncreased, dyspnea, enphysenma, hiccups, |ung disorder,
OvetdBgeé uncti on decreased, pharyngitis, pleural
[00148] Llnelftgduo%ler ?s’a$eo r;(gel'}l ce dé”‘avaﬁabﬁf%Br!é%e@&saé%yhﬂ{fﬁ@ﬁé’ t\l/lg%QﬁEQntended dose have
been report'af! tf’émaf‘tt P%WSGSSB‘RYGAD%I[ @M@Sﬂflafméall m“sliﬁe{?F‘a’efeéWtbPP gapsjas- Occasionally,

acute overdgﬁémts b$eh$olloﬁ~€@gﬂlde¢$ﬂém£dn§1bt§nt wWik8 iHOeS1istd AP V@ ¥ xceph pl&Scase where

R[N UK TR O TN T ———
plasma protBlo Stndvprikie hitivipatdd thet tamol FEwe et ®t {igIPZaBB|to Ftyesighidficiny w;twg, there is no
experience @913( ﬁrg &gal%grﬁweﬁ“ub&v el"hp gqu‘usg gp&ﬁ@a@é@l CL&QJH MR %eéﬂ%ﬂgﬁed in treating acute

t1ng experience w th rogra here have been
overdoses, ‘?“é?’é’e%?i‘éﬁ]t’aéﬁetdﬁ%n sttt W@Fameawm%g e tispaiggrneral supportive
measures arRiSEQGiead of €beW.|f t Byrdtéri aﬁcafollg’wdmm wif esdsetovevdardgel cul ar

ients ecei vin I o f ﬁv@ dul
[00149] In f%l% ar; Wté»lglcu ng“lﬁl eg I?OﬁtgFltlea were s ragloro%g\% Cﬂl}I 113 § F%%OJS_%S gina ult rats,
52X the recAummied istsmicl e oln gzt as, X eacomenndl gl doses and in adult rats, 16X

the recomnﬁﬁcfe@ﬂﬁrﬁdﬂ I, doﬁ%a(lélquz@&i M o8plurfa®l a?é‘atcﬁﬂ&ﬁ&?,b ogram T wave

ocardi.al infarctio
001501 T s BBt T GO DA O OGN ED G Omment
(TacrohmusT for émdaoldgic E’@D rlnt:@sqhe hyeerextissib,Hnsombio sdegregh@@ppalrdstipsia, abnormal vision,

rai S aCl10 l ITEKT norimmal an
e 04 L 4L 0 AR SRRy L

vertigo.
[00151] The exact mechanism of neurotoxicity associated with tacrolimus in not known, although it might be
attributed to the high accumulation of the drug in the brain. Even though tacrolimus has a high lipophilic property,

its transport through the BBB into the brain is restricted, and this phenomenon is known to occur because of the P-
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[00139] Bile duct stenosis, colitis, enterocolitis,
gast r oent eri t i s gast r ooesophageal reflux disease,

glycoprotenil %p I%:liélcg(g té(}?fﬁ rf;? %%nlt @?x{?&&gégf tT)}}e gcﬁ%t (?[%1%1;{235%3{35 tl;:g%)Zlosphate-
dependent mdntbeanabfﬂum purmam Prexett ieiascunmbior oflvagius drugpianerbeat. i Tacelimus is a

substrate of’ eg%ra% ks%)lu'fglged 0%5 ﬁg@ﬁ{% leIuP&'o hl\éﬁ'ﬁ %9 ?chgl MQy %r72 287; Yokogawa et al.

sease atic D ssem nate
Pharm Res [995 Loy g s 1%:%‘3@‘Iﬂeéf’¥ Bh ﬁn‘l“i%‘lhi'té}ﬁféﬁ%fém‘ﬁ‘éﬁ eliesplentisdn the brain was
markedly intREQIBPplARCRE SN YL Rih tricel(bivFed dt 6l Plidih ®FOOPYL IGPENBY It has been

suggested tlgy {apro{lmus dll}{gl‘é:&f neuro&)xgél}g{' [htl oc%tpraals a rc[s1919 %f%lé\le e uc%é’[?%lﬁ Euinaion. This report was

I'nCrease ase inc pancrea
based on thg@rrebbsed neurwb?se elehta néfeqshI{u@@mdlBECBé edlymgrrhighs asrdiated with expressions

levels and fﬁ:tg 1&1 ffPeﬁl| ('Ygﬂadchltett ar 'Ymnsgghtaiflén%b? G4 (M?tl 1578 gan
lure,” primary graft dysfunction. Nervous System

[001521 Thf BOSA PREEHEEP TP ERTIEN S PR OB P Y Rt ph finates  sde effct
associated Witk joRE@ B ishibiloe titehadit ePthahepitnhlsp proeidtelompbsitinel erd, methods utilizing an

[ : . .
agent that i nyease§ mhte u?g %%5 %%f%ﬁdi&?tg%glglgg#%gx{h%?tér CF%X&%P P& invention also provides
composmorgyn@m@ih@sis unkm@ anaggnk thatohinges the eovpdngrationiyya EII?Y§P106§%1 compartment of a
calcineurin [nﬁ% Lfatory failure Skin [00145] Stevens-Johnson

rome, toxic epidermal necrolysis. Special Senses

[00153] In Ec@@mpdlBlemtn theemvsntidy|provifise ssnposifiens erd methasly piilivgng aggrbination of a

calcineurin inﬂﬂ‘ott&qh@ B %@ﬁfﬁ&@%mepwlﬁﬂﬁgph §ide ef%éEthgs%@lh&e@jwnfl O0dAeldin inhibitor
cute renal failure, stitis u?ﬁ(’enorr

a
treatment. "Fpé)llﬁg]l)g, tt}}eéldﬁ Ffé?ﬁ eecgeyﬂfﬁ 1s arﬁna.q qrtof" Hplo %;* lgrBP Bg‘f@r (BBB). It will be
apprecxatedmeBﬁBSBa:gse pfeSOl thBkhet ¢eitls txﬂhie @de radd tha g ereiop erovidesogethals and compositions
to modulate% tlh%ggb%ato t‘gée%ﬁ%lg PV & 1‘385 %ggr?‘w(%tlolyzﬁs QO\)"}CQES L(&rﬁfé u&ﬂ%nd methods utilizing

een repor cases
an agent thqﬁ W@?Cb@f@f%?ﬁﬁ’% ﬁféetct gssogiitpd ayith cﬁ@ﬂ?\@ﬁf@@*@t‘&@@?ﬁéﬁ with
[00154] ThB @rEePI8 @Rspofdpeadh MBI andBIBErARIIRGES thobod @&ﬂised

mterchangeg{tg%beéené d’]él‘grwesff ﬁ %ﬁfcg%}gt glor\(}:\ﬁ?ages Jls%;ufr élhe\ég:re'éth e}ltho f'm ammrﬁ m need of
treatment, vénact il ie ddyardpiat wey @ nohsdfevie df tth@uummhiheorpo@ rlevalqpue@ e be reduced or

climinated. IR I::Mll%dlnh&ys f@xﬂg ﬁﬁ&ﬁ@% 'cMﬁn&ﬂl}{ 'irﬁ“b‘ﬁ@ly e nﬁﬁlqu th @@tﬂ;ﬁ)smons are useful in the
treatmento&(go ein |n|n it is antici ate that tacrolinmus is

tanmaéunﬁ%imfg Sgtens; YPeLs i F‘?Sifﬁda‘i‘ﬂt o prepfre elferis phcalcdnepyn inhibitor or
the developeq; Beiisi bR R&icadiot Ishrﬁhaaermale obesrmRes $uld thitapelliiveeffotale.g eripheral effects)

of the calcmeurn% m£1|b oaftareed et%ﬂe‘? ot e ance%S neseonmer & o(ﬂmen S ]chg r&e[h%gg an[l] gomposmons of the
overdoses, but experience not

invention uiglizk i edeatthat changey rtheaﬂmcent@@emfmmlcwgurwshl@% in aL@Msa¢lpgzcal compartment.

[60155] In gEReHBbditRPO thd M&‘entl(gﬁe a8 WhI6 SR Shhivieaik Eﬁe{d)hmﬁéc oraRRed1fru€ analog.
in all cases of oy

Examples O?fvagp ]5_181?55 %[)%dﬁ?‘g 31»5?16 3?{ dmrtfz/i Eoosr(lfrbdiawc%t E é) § ggyl FK506; L-683,590, L-

685,818; 327@H I-hydirdxiyeBylindsl 6 -8 Bamatin;gscoatyoiv £C 8HeH hgbmpuin; r?gie@c;s%lsO -demethyl-
FK506; 1-68816 POl {1048t Rp1009. %%ah@&n I RCAENCE St BOYRR Qi Adr; BASQemethyl
In imMmature rats, X the reconmended oral dose; and
tacrolimus; pgyl %ﬁﬂqdef“é"c“émn&@% t he recomrended human |V dose ( al |
[00156] ThD ageadcaﬁﬁnMyre&u if A€ Q@dBdtRas 6hd @rctﬂeﬁmsl)mlblﬁcﬁ 03115/63 anlifk@ease in a
a cnlg]tngurl\{lenqhst?lto? fa]c (9%%%?%%}:’% c%gcee?tratlgﬁ) 81[ t el,calcme'_mn inhibitor in a

[¢]
lents reat acro
physmloglcﬁlcwmpléenmt, okogingduaie)of a BEBdrmundnert pieiepenayde lrpaqtizator or an mhlbltor of the

protein. ThE %@Mb@ 1€ B BSdRE depPRie RS E £ @ modtikeys AR as ¥dti§htO in one dosage range

d| zzi ness, sei zurels:a %/ }gﬁg tach%cardl a 1 b
and ity B, TySHBE SRBHSHP A TP PIAGLT R CERPAHG ADiiGH Raflosaee wherein
it acts primaaiiglas auedittvlatgf) 1001511 The exact mechani sm of

[00157] Tyg%édhrot!:hg ﬁge%!f Ihg B%‘%Sb? gfa@eglgﬂba\péie{; iﬂ"algsg&‘[ ]g'l)éemr?bdhlgtop gtg KQQMP results in a

ute
decrease in gesca e pF ik gty efghq “rﬁ‘lcﬂ‘?@m’dfﬂélplf?r "E'QFéﬁef%H‘?l’b‘tfgeﬁfe“(s) of the

calcineurin InBbited Ihd'ﬁb‘é dﬁﬁ'&séﬂ Ringia thel sPAR h)k 1nb1@as@ rlﬁﬁfe‘i’etr Mn prefetr&d embodiments, if the
ort throu t he

therapeutic Ftrées(,:f o H%ctreéaed %\Iﬁ éagtt c}%creasecﬁté)r?be n%rﬁ% % greé af({he sxge ?rsfetal effects It will be
because of the P 29

therapeutic et%icl
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WO 2008/ 083160 PCT/ US2007/088827 gl ycoprotem (r-gl')
encoded by the nultidrug resist ant 1 gene ABCB 1. The
2008/083166 asS an aden05| e tri e- NPIETIUS2007/088827
appremated(%@%glgwé:al@wqrwmbla}wb may, aﬁ’F aw ant %t @BWH‘EIF & B oppne or more side or
fetal effectsyzfl iitGesosdblel gat thertheageulis i (in Thscae| thenasio bSchange snudesiradaffect to change in

undesired eﬁgct)eﬁaglgﬁrg%%}gn&r)g %gg@gh %‘%&t 1£ Ifg%]ufeﬁ] elé%('eg\%\lgatgégtcoqg thg{%ﬁ(glltlc effect of the
calcineurin Régntq_rgggecreg_qu tolazlg_%sr degrpﬁ tharj ag legsﬂ ﬁﬁeosfl‘iegafeﬁ)?f thp e2l¢ingygp H]@lbltor In some

embodimentsN@é ude REthe BIERALIHB: b@ﬂ:nﬂﬁodu&&fr Qbds b fiedt theRerdpe@icl fAAS) of the
lcineur kedly increased by depleting the ndrl gene in mce

calcineutin {’r‘%ﬁ Jgawa et al. Pharm Res 1999, 16: 1213). It has

[00158] In Wk&lggion, is sygresibedinteitstont eronwt ihrmaseulinefirc e df the palotaysin gihtbytor is enhanced

by use in co%}ﬁa{i)&l%[h T rdrd @%}H };rotg;l nIoGﬁatBte @H@@&e Br lgg}e sid® Sttfécg%f the calcineurin

hi's report was on the correl ation of
inhibitor is Wéw%?roypséanggg(rﬂ@unafedt %(greba[nm]m & sgmg elp\gégncilts the immunosuppressant effect
of the calcnﬁﬁﬂn}ﬁlﬁ]ﬁhbiﬁhI1§dﬂiﬁarﬁ&S\0}ﬁ]e&he& ridré ideeoffacte 65thOdak inelr@vidhibit@ikeduced or
substantiall anct ion of P-gP (Yamauchi et al. Transplantation
2002 4 (4): 571-578). [001521 The invention provides
[00159] In pmerobpdimonts terednageirdonisf the dalcingipyinkihites dreohengedhmta physiological
compartmedt %? HGESthOFal@leliiit ABHRS iRconhbiRtis] §Rcd BT@&&Qﬁérﬁﬁr@t@m\M&ﬂﬂator Examples

cineurin inhibjtor treat he t|on
of physiologia RrEFREmER BTG PYSAE "R et nolaed dfen P aodﬁﬁpﬁegb gfyer s patches,
intestines, hﬁdgathearn kﬁe@smcraast hdrgajpbliddec ef f ect associated with
[
[00160] W%% e g%oﬁl{a bk‘pOS AL %ngn g Lr[ 31&1% B{aly gg p}ﬁots% I ?{F%ﬂag glﬁ,q][ R ﬁlought that the
methods ang PFHIPPO?:‘H% GEde rryention AR l?saﬂeﬁhtswg ohelEnipAting ths IC%RjF‘Ef&P‘m Fof the cacineurin

inhibitor frdakP &frﬁ}ﬁ'ﬁﬁt:nt Qherd theGaik Gifere1d rphfclucteﬂ lod.0j Krﬂﬁ) an@@ﬂﬁﬁ%n]pﬂtment while
retaining or gﬁeangpfg%glgg Igig% t nlbez (I;Oﬁ%en%ra ion ﬁ)%:h%g Iugeglylré fng%ltor 1 fhe Ipen hgnr)]r%ndfor
compartmentiwthed |t1te0herfa>nd1ca|ffe<a@echtlreﬂh gtlcinayiy cesbitor ace#tllmtnap%fsbya)erlpheral
mechanlsmsc‘ %emﬁif);tlgﬁ: Bf ’Iaﬁf/ﬁ'xgﬁ:dc?& qg[lV Jnlj] rﬁiel‘llagfl tﬁﬁ UJtJuH sdnﬁyUr Igfl Bptflelr acthty Or even

reat ment . % i cal he sid ect- ecreaS| ng a
display enbingec b TERHTACBIGREE 6 GG TP B IR=E5 R ot giminatea
[00161] In Bfne e&l{bﬁmﬁﬁma&l&@m&dns@ﬁ@rdtﬁn fb&0atfif desGed3ts thecl@kdned of the calcineurin
inhibitor from !(lj\e comrﬁ%rtme |W21F11§¥ e Calglgle f h § 1bQBxel_gtek Q{h s Eﬁo{et ?gﬁ]ﬁ re[ﬁ"ib&] o%hout being
limited to amf theprg giy} as@n exafipée qnhvéﬁmmwlean@banﬁmv |lsdéf§lgbtdh%6§|nteﬂl@ﬁ%and

composmoxﬁra)qj thERivERRS ob@rét!& byzl‘efllg:mgaap cl@Ei8{ng tﬂ@%t)ncl%lﬁﬁﬂ&ﬁ&‘ tlQ:rcalcmeurln inhibitor from
m_nat es Iceta ef ect %? ¢l at ed W

C
the omparip G BT 06 S P BHIRL BT ARHE e oreven
increasing tpi cifeetiva comehuttagibrosf 'theaiahhnéIBTEBnﬁlblam 81be periphapy @idfpr compartment where the

merapeuﬁcgggﬁ ggsgfgd are used interchangeably herein. The
s and conpositions are useful in the treatnent

[00162] Tt wifl bg arpaeriated|that Hhe thepgewie and/ ¢raie ﬁ%ﬁﬁfs of gihealcgneppn 1ng1b1tor may be mediated in
part or in wA&@8by & of hdle n@RBoREs Jfﬂfe&alelﬁléleﬁtlﬁnmﬂcor tahethaal BIiRehspoft modulator that

reduces or ehlnmll’?l%rsl ‘ia € C (C)Incelrtratlcqnevf%h f et u?ﬁ)r an u(%erg) gnee%r gctlge metabolites of the

calcineurin gaibispriba pioduderside bifecty Whltehetamzlg hoehyansivg tf@@ﬁ?fsgtraﬁip’é)?féhe calcineurin

inhibitor an%?oﬂé%@fnglle nﬁe&btﬂh@s m thre% dF!TEJ}tan@& c@ﬂlpﬁ‘ﬂheﬂatlhat'pfbdﬁ&s d tHfapeutic effect, is
treat nent, esired th

also cncomp Y GG 1 RO B TSH By ™ LRt AP Rgr ot el
may be methigllizs] 16 eretBdits @dt mve differingrati atkeswhibt enodwigioo pf ¢reoemorfe BTB transport

modulators,t aﬁg the&qrrle%gﬂtteé a(ie ?lg-{]e%bchﬁpags%d gy the Qﬁlrlﬂogingr{sadhd &Etﬁ&ﬁtoﬁghe 1nggntlon

cal ¢ci neuri or are retained or enhanced
1001631 e, Scesc embgkiPaREbnvep A Hieides ERMRRRIEoRS A B ipcingprin inhibitor and a

Blood-TissteWarriet (’Bﬁ@)_ﬁhr@ﬁorﬂxﬁbduﬂa&ﬁ v@&e @Q:QBkmEJiﬁhtm}ﬁlhﬁﬂg@&sénhﬁ an amount sufficient to

exert a ther%klr}gce gffe% 3{1(%%? B@% rt%nsp?rt mo u?al’gcgrll?%lisg ir? :%11} a%ouht su&ment to decrease a side
effect of theeqabrodimireintibiton fwvhethe@nipered mthqmde efthe withdut ﬁhqéTlBi pransport modulator when the
0mp051t10111 i Q&llpllrml:ngedltéaxlt a‘rﬂﬁﬁa@l Tl{ya%crga[se B b AGl Qb YS RIELQEhble. In some embodiments
Exanpl es of tacrolimus anal ogs include, but are not

limted to, neridanmycin, 31: 9 Denet hyl - FK506;

L- 683, 590, L- 685, 818;

32- 0- (1- hydr oxyet hyl i ndol - 5-yl ) ascomyci n; ascomnyci n;

C18 (]—l-ascorrym n; 9 deoxo- 31- O derret hyI FK506;

NN N A A A PN AP AN INA £\ P\




cal cineurin inhibitor may be decreased, remain the

sanme, or increase; however, in preferred enbodi nent s,
e e SRR Lok SISO RS e | BT
protein modufafeectigre the caliidehrithighiBifor WPrZe0 81 83816 sufficient to exert a therapeutic effect and
the BTB trag%gg‘t y%%e(?rp%éé@a (ﬁggbpres@tﬂmﬁ ;ﬁtcé ﬁlﬁt@uﬁ‘@@h t& cfghé’eetﬂe concentration of the calcineurin

L i [cineurin in ave nore than one

inhibitor in g Riaysipfrgisel comptriesat WBRGOBRTEHHE SHICCTIR o fhggalgieurindilaito inthe
phymologw@[fcf)ﬁlﬁirﬁmenﬁﬂﬂmhi thd: BTP@asphit ﬁoﬂéiﬁaﬁodﬁlh@r tvdherf k’ﬂp eddilijo6itibraik bd@ministered to
an animal. %Ibsog]ﬁ ghiboc A rfnﬁxts the %e B; tr?&és grt of ct:r{]rja-tcl;]cg?ator mcre}a}sea étg g?]nelfenﬁrétg onnof a calcineurin
inhibitor inwiphyivlagichleompirgnart ek :etlteramme&f@pt is dgsir¢dg(g gt pegphery and/or T cells). In

some embohlt‘}ﬁﬁtg RﬁeLﬁTﬁ;UﬁIsg&t%otgfl nIoBtﬂatotC(ﬁl:I‘Eistetﬁé &Jﬂcénﬁsﬁotﬂlo% QEaldt&urm inhibitor in a
decreased to a | esser degree than at | east one side

physmloglcélfcpglextm)eﬁnt ‘Htfée %%\@e(ﬁffﬁgdsmr?fiuic?ﬂ]@ Bi t{rr«&n) Tlhﬁ C}?{ﬁfén concentration of the
calcineurin @iliibaeh &tatagor i d}&yﬂ&lﬁgléﬂ’l cdd‘i}ﬁrtB&B chrf t@NBdaaribldd it BIIB transport protein

modulator i 1§ F]ELHB %E: ovratog 191e5§m9 Qrgb In so%a S%E@Q%%tthe 'FI; E&%E(‘xts})rotgtil modulator is

C|neur|n|n| addi t 1 on,
a modulatorq) rféFPémimcmémeéAB&eanmortmtenq He sompsetbpdmety e BY Bélfansport protein

modulator &bﬁm@lﬁttsxldtwiyc rheRiRibor is enhanced by use In

ation Wt TE transpor.t otei n nod
101641 In G PR, P TiePRgd ey RETRE Y RPN AT MR bbiorwith one o
more calcinewrin ibiibior ad Sell 8 duc@tnons thadys BB traadpost petdimmerhitaga. Ooer more of the
calcineurin ?@@WQJS ?na8 ?‘1&]\’6%9% rﬁcﬁ[p 88’4 JTR‘&E %hﬁfl IE}I@ dés@&lg%g H%Ja?e%s ant

he cal ci neurin inhi| I's enhanced while _
1001651 Tt e gpprosaAe (B rberet B B tnsei Repfein it Ei11SGURRL Al fimRTBIpRspor modulator i

present on th&cdlI€ GH&E the Oflcin&hB SThvitbi i@ bdeyting lits HenpdvEEl eff{cQQfEagébgé &F the BTB transport
modulator m?.?lhrg%ﬁg_]tust?cp sugiletli]t tsfl’le sn% effc c? nP tg%ct:arlc?r'l:elrtroug1 1n1011fb}tor are rerﬂlcgci Wlﬁ'l%Pt a substantial

ramamnobyeﬂsmnynth@m@aﬁ@ﬁnenpﬂh hnhnhptmmhmmﬁ%@nhkﬂ@b¥@nmmbthBTBtmnwoﬂ
protein pres@nt%:rﬁe t:glﬁ %Qx@ rtﬁe %Q@&innnﬂmgyls %&Qﬁng 1@@%lﬂﬁ§ efi@ft while activating the same

si ol ogi cal npartments in
or another lg]"%;tné}an& HSOtelB F"O%l(‘fr sife(s), g)rch tqasltﬁi)ﬁdeh%f&(ét of gtrs Pagﬁeurlﬁ étgp&;torsare reduced.
Therefore, fha i &RQSf thelH’IﬂB&ﬁahtmﬁmodﬁlhmgxﬁay Headjubted ducldhens, Bramasp@aprotein that is the
target of thriaﬁ'PB gansporp ﬂoﬁga?ogl r115 1%12 gt‘eﬁ F% thg\%%lﬁ%ﬂ%re% cg%g)?tgﬁ%ﬂg%r is exerting its
therapeutic gffedh aﬁmlg ﬁ'IF sgne qr gnatlhes ﬁ@ﬁttra@smgqt pqoﬁ:gl is itﬁélt/ﬁ@lblgl ofliggsite(s) to reduced the side
d&aofm@gmﬁg§mtmggﬁngf the invention oPerate by redu0|ng or

nating.the concentration of t

(001661 CoPRRRRLTE 6 AT - PSR HEPE Tk
some embofignepts,abiUig Baiti¢reprgvides phaunmputaakboopositenal conpart nent

[00167] In%}}lé &nboﬁlﬁjegtls %J]tgvegﬁonea‘%dels @&ﬁ}%@lﬁbﬂgultta@% f@rf Jraﬁ Q&ﬂn\‘rﬁtratlon In some
concentration of calcineurin inhibitor in the

embodimergig ?qrtmeflgpsamfmble fefotrrﬁ%irtrrrérrtmlwﬁ%nen tRECThERRpRP S ompositions are
suitable foreﬁj fotieh by ﬁly@ﬁﬁdafcﬁdute Gﬁr]n}ébtﬂﬁw ¢ ,ﬂnﬂrzﬂrbﬂobt; ffifcutacbusa intrhi@@stlar, or
1ntraper1tonf|:.z|a] Bomﬁosg%{t s%{a IC Ts ht%r er rcs utes o? b rmm Egﬁs zgér: :éltgtgr%?tngé%%rsgﬁ]byfhe invention, as
d%mﬂwdmmﬂn of thelr act|V|ty, or even dlsplay enhanced

[00168] piH %&B&Uﬁﬂo&m@ﬁ&dﬂét&s}’of udh 18 iftntlol ncR@ BByt shiB eI 1L transport modulators.
and/or fetal effects are reduced or eli

i somne eyt UF g GG HERYG EETE(NERORT BrgppRhodimens.
BTB transprcubteit ofodaetor ie aises niolrelagbr@ais ahceme Embdignang| e BEB rtransport protein
modulator is ﬁﬁg %& gor fromthe conmpartnent where the calcineurin

Inhibitor is exerting its therapeutic effect. Wthout ) )
[00169] Injserpayboriinepts g invgntign pravidevmsihods Atitreaineah 1B e c@bagimgnts, the invention
provides a @fth@l JT@SHink b ol GH an h&ihisteting t5 a hﬁk&i@ Riffdrig trot e condition an effective

%ﬂrclie nlS(‘Ji_a%l n t{) an animal. In

net hods . [ROS| i tions t he nt| r at
amount of arcéﬂ!f%]lrhngl?lﬁlgltoerl : mnna ount orf] ﬁgﬁ (’_t:rgxlg]s ort n n(‘t)on ulétg)p% aalvg%r sufficient to

reduce or eliminate peide ¢ffect quekwltcmpurﬁlrlﬁnblt% hlay smmdmﬂwntﬁ thm?éfrBeIatlﬁ?@ft protein
modulator QlBQ“Brﬁ%Hsrpr pfoﬂ:lﬂ‘l ep,h@a%r III%OQIL @ﬁﬁ(%jmefn’fsom Eehﬁn&ﬂh Hﬂlbltor is tacrolimus or a
(e.qg., liver), hence, retaining or even increasing
t he effectlve concentration_qQf the calcineurin
i nhi bitor in the periphery ahd/ or conpart nent where
the therapeutic effect is desired. 1001621 It wll be
appreC|ated that the therapeutlc and/or S|de effects

L 1



1001631 Hence, in sone enbodi nents the invention
provi des conpositions that include a cal cineurin
O pdvsiog160 ssue bar B) trems m/osssz7
scrolicns HBAEI RO GHRIRRE BT DT RR B CO P LG erap an. an
autoimmung fiscase, anioMflagurfaforcdignde with a celk@edrinantiier, apbodtioc wil feémed side effects
by co- adrmt%agm%ll%cﬁgﬁto; Bm{ré (LtQiL gfcokn& Qtlto%sbﬁ thé rﬂlcﬁfgunn inhibitor, thereby

I cl ent ecrease a_ Sl ect of
reducing orelimpipig ide ifan i tha Gca&rne Wireihibigtp e Flaquﬁéenésr e méf‘F‘éE provides

methods foxWreIaH&HI offol:g@n B;erlﬁﬁtaE%ﬁilet orlib'ﬁg@hl triﬁsﬁlﬁnt\ﬁﬁﬁﬂe bilt@re not limited to kidney

transplant, }?aﬂc ozraés'p gt 11 gartspl%nat,rs]ﬁeerrt terans grﬁ,ralu%ﬁ%’ansr?ant uIes?nedtransp?an§ pancreas after

kidney tranpidno andmnulenems MO-20084 68 81160 PCT 482 GOTIBBB2Me frtvention provides

methods f01l tﬂé/ @&Bﬁéﬁpofpdﬁgﬁ(tbﬁjmﬁmg Qﬁ&@es 'Etxhlg Pies Shabin Gk 48 include, but are not limited
cal ci neurin inhibitor and Bl ood- Ti ssue barrier ttS I

to, Rheumagyd Aithgigdaipys nephriipeeiopivg bt frd riprere et Qgr BTRRRYY, the mvention
provides méthdills Bir tiRfirehtieiiiof Bﬂﬁhimhtﬁry&iﬁkeﬁﬂﬂ) Exhmglerf dfiitlagntatoby0dig@d@s tnclude, but are
r apeut ef fect and r r 9
not limited % %slﬂlr% f gu(r:fva.r ilghen sc]erostls c omc alple rc]){lBtagst S%%Egt?sé%ctzpr% dtwgt?] go and ulcerative
colitis  t he concentratlon of the caIC|neurin inhibitor in a
[00170] In Q&H@én@o@lg"leﬁt@the GRERRL hIRTAES r\‘i@tﬁcﬂis SOAMRRLDE als@e effect of a calcineurin inhibitor
oncent r at on of th calcrne inhi bitor i
in an ammaﬂcJ ﬁ)gsz? ]8’]%1 aglhascrscreag PR ILAI’? SBFmEYRE ngn‘tBtOE ?ugtlj%eﬁlbtiptproduce a side effect
by administerig te kR aniaclli kgt bumanydreimoniref ¢ BFBasnspproprofegn modulator sufficient to reduce or
ehmmmeﬂ%%@E Dkstered to an aninal. In sone enbodi ments, the
transport protein nodul ator increases the
00171] Heggm inesame sbeskmaests: de ethedsried parppositiofsiobib gresqupimgention can be used to
modulate trﬁ)rﬁy&l &laGgligpbs GRFPEm il iors e §dneanibB@MaNE tHeidosa@E dARd calcineurin

inhibitor ijélﬁgﬁ wlﬁllﬁ‘ét%? %cgzor{hﬁ% to%%f{%?t:t)%élﬁo i {qs/po ! BTteg:nemo u%tolr ]?or 1ns%nce less calcineurin
inhibitor mgygemeaisd ® rtdgh optompd effftct ahqn@n—ad;funate(pd|vethq1@l}rapwon mbvitdiyt ;megulator. In other

embodtmeﬂt&oaadnmye%lng e grjaﬁ‘sﬁjm RRALINBRE WA EELcifbush B8ibRE AE hidvsfor chromcally

it S S Y B Ree  G B S esienco
administerifpd e tr@ls@a @ékin ebfabt Wilatlow & tHeelifihaswnrcd b k#cinelihie inBibBor from a

S Rr,OL&} 1 I
physmloglca{compgﬁg %esh outldn%ég%nngéeg 1[n§ Ivr?lngé E{ %n‘?tﬁtréd\éget &s efﬁects In some |
embodiments; @bﬁmtogppmoepmm b a¢rgel nesvouseyrfem ulneepeye crgpodigets, the physiological

compartmel:i)tI 1§]£jteﬂzg sﬁtﬁb‘ﬁﬁ tQﬁ E(ﬁnBegl_e'ﬁf%@mfeﬁt@ @lﬁaﬁﬁ&ﬁol@i@ﬂ &inﬂ)ﬁlatm&lfﬂ 1sSaQﬁEcreat1c system. In
some emboﬁwms é@y%elogsﬁ F(g}'%ta‘{rngxgs zﬁﬁet?ﬁp dﬁtem r}B 6%%:4%11}1%%%10 ntﬁéthe physmloglcal

compartmegtibofitahemigitmesnposi ti ons of the invention include one
{00172] In Q&PMb%d%Ltg ltﬂg%ueﬁt{bn pmidgé &950&9"0% &cg%g%rCNmpgoductwe gastrointestinal,

cl neurin inh tor as wel as one or nore t han one
pancreatic, grpg apd aqremsrreffffr etaeﬁalrlwauplatw in 3Oy3Bimg © ot TP g @as received an
amount of tBéd0dinkar inﬁlbitﬁhhﬂﬁb&ﬁrtﬁprﬂmgée h el et yaimiie@ing todBe animal, e.g., human, an
ch are desired de
id
amount of ateﬁ'F]??r nspo At ppr?tglél mé) 1élatoi ﬁ}]lrt'fecle Whto Ie uceé)_];%{uixen%gtg gle (S)l%l{g Qf} ?g ]Thletterm ‘side
effect,” as ttsbdalnerqns chdempesagsgey efpt dfeutBRRret ¢ ardPes Panﬁtsenﬂ feﬂ% ramt <§ hepatlc effect.

The effect lﬂgye&%@ﬁte QIrEhIotﬂ% Ged éfﬁ:ct\’m@r R biddRenGal, CEIR@N 2k the kig¥hé 2141, Qt't the organ level, at

is exertin eutlc effec the dosage of th
e gyt e Iy £ RISy BB S USDGN SO FRAL PR ghlctve o
subjective Rartiers,ehf etwhidf miytte uesllte npuneithe erffnchr Bortsome subgancetbg gy be normally or
abnormallygg(%dlageldtt}iteaeff%ﬂ%&%QE t oé%glﬁcggé'ffettl on of the therapeutic

. I'n sone enbodi nents, it is
00173} Ingetsg erehiorisncpis, thafP beifectoBPEPstaPeTapBE Femapy Biadiche: (5Pa&esrip motor function,

changes in in@ntﬁlf%ﬁtu@ Shhrged¥h 8¢rBorl; AMcERk, G;l:lﬂt&blsf 1nl§bdnﬂzh phrbdti@kia | dzziness, coma or delirium,

as well as ogtghg% ctg egtltﬁogltl%rlga%r %p.lcgm%lrnzéthogs oF,rteo 0|én|% ﬁ%gt dtr\{l?ar{,t]sl 91% rénaleand/or urogenital
side effect & is¢lepfes frogutbhgrpiradontidtiog of rdehre@fﬂel@t, re@ﬂ farstiorgigipairmeag cfeptinine increase,
urinary tradt H)@cgérl: Ql'iguﬁg %y!tlﬁg%ﬁt@rrhag-lr-:hﬁ‘ernﬁ)fl)@le%ren&@%n&i@&@glemﬁﬁnlﬁ&ledlsorder as well
BTB transport nodul at or may be adjusted such that a

BTB transport protein that ? the target of the BTB

transport nodul ator is inhig'ted on the cells where

the calcineurin inhibitor is exerting its therapeutic

effect mhlle the sane or another BTB transport

. . T 1 o, e s I T 1




In sone enbodi nents, the BTB transport protein
nndulator is one or nore polyphenols. In sone

as other eIIeézﬁ énegPOWFezd Py Cé)\l}‘ngﬁlg T(glg tthreiaéﬁfs gor t c%ggfrﬁ%tg? el‘llle?%lgnpséﬁo%z{i%g grzig/or

gastrointestinplzsnis pedt 1spclgd,t®i from the gheli@tonsisting oqmat(yetecrnms p@@m@g]mty fiver fatty,

venoocluswé (1)10& d?s@;gQ %ﬁa%@at ﬁautscgeco!ng\f)gtmn' %n@t(goé@sﬂ%la %M@ﬁg S 8FT abnormal, as well
treatnment. In certal n Odl nents e 1 nventl on

as other effgsisaysnBherzinygE (ogtpingions F@E?Pf ng a condition by

[00174] In &kkd dﬁibSdhﬁlElht!;’] @netho dSdhd BbrpiBitiossut e ﬁﬂvﬁgloﬁlrd@cm:afs&ﬁe effect of a calcineurin

inhibitor on%ssnuc bne{ag(glcg’uﬂ &? %nn&ga%;r%r\émfil lfdnt 0 tl'ta?%as éecelvn?cp arr)l an%ount of the calcineurin

inhibitor suffiggul tabwducea dg:reasgmttlpwatr@]abohg drfokfien; ﬂeqr@se in g gtlect of the calcineurin

inhibitor is %cbrﬁﬂlﬂﬁédefoge)é}ngﬁ @Jdﬁﬁﬁst%ﬁtﬂﬁe zﬁﬁ’thzﬁ' dE] Lhruhlgn IR BinBiint 62 BTB transport

I n sone enbodi ment’s the transport protel n
protein modhlbi&)u Fuéﬂ“ ﬁ?nt foge%cgqrglwrgﬁébeoqe{:reﬁfa Gy Uspys ity P\y‘aii.lgcrnon 1 Wlthout being bound
by theory, a8 Mneﬁbﬂﬂh SNGFS, potsibie raahiine itrid thoughtthiithieotethiods and compositions of the
invention ol%eracEe lg/ rcynhélzlg gr el%m:iga%n%/\ge %‘gnrq?l{at_rgﬁéljeb%%g S%I{né{i?%qxﬂhlé&?%@e tissue where the
decrease in Fissyeme bohic pimesindoabseriachio d st ofihegpment wigfcalsigegin inbibitor. “Tissue

metabolic fﬁlfcﬁ(ﬁﬁ RY &0 her@R incRHEsAhd BIBUAEMiTE $QBERs thalloR rfhe tlssue to perform its normal

o s O S B B S A pLl A"

[00175] In e@tigdérmbudaieer dorgmanistaniy Hetonspot pratel T dulagon ggballow for a change in

concentratl&hoqg € lanc!uﬂn ﬁ&mbﬂﬁg :Pgﬁxom gtctl'l c%ﬂlﬁarﬁl?énp ke @eiﬂgrlf:eﬂe bfwfcpltaﬁrglr1nhlbxtor in the
ucing or elimnating side effect to

periphery. cg| cj neur | n inhibitor. In sone enmbodi nents, the

[00176] If dnB¥REd s REDIHj RG]y drBlitjatscly @l Tdf(ﬁainﬁﬁn_tenﬁf afd ganke) any suitable

method for eva?uatupnto?"o{)gect]tve gr%{gecf(twa et?ecgr% yr %Lu% n(ﬁs ’“Ex?nqltﬂ%sgrﬁcgu&é gic’suala and numeric scales

and the liketforgmalpitiamby an indigidual.r aﬁlsﬁllﬂamlmplh ea]uﬂeStSFGambvh%erPr m¢agyygment of

drowsiness to& ansiRldalts for ﬁéa%éﬁ&@oﬁcﬁ@c@ﬁt@ﬂ@ﬁ] tmenRAHL fn@ﬁ&yainti @fe like. These and other

i dney transpl ant si mul t aneous pancreas- k

methods of Pllajaqﬁlgb?rgﬁtlbjecltlﬁe %}’Fﬁé?oné’ﬁﬂs‘a‘?ff?éﬁ P)é elthleh (]bﬁ\(}tévﬁtopifﬁver t}}é individual, or

both, are wlkiaisival @sthe aret hods for the treatnent of an aut oi nmune

(00177] THg! 'ten%a%‘rfn Tt@é@‘”@% & hQIfemgﬁltcS’xhﬁ;EE@éE‘%y‘i'fféﬁ%ﬁc%ﬁlgésge@ W&fecP&B substance that

is introduced énshihp maismaksyaterp P thd &ypaThe ¢1Eect e gewsy prabiogic. FPF §ffegt may be
biochemicaP@tdIBar, BROGHsHEIB S, at thbErghd ¥ @M tat @O mMuBLR¥dnd8S], BEdt e tsef B Ehe entire
the treatnment of inflammatory di seases. Exanpl es of

i nfl anmat ory di seases include, but are not limted

{00178] A tthgrapastichufifact, " asthetaernd is gdad hersiol eascpmiasses atherensiac kehéf pyl/@r a prophylactic

benefit. Byctﬁ)e@;p%;c bgl?erﬁmtrﬁegﬁt%radﬁgtg)ﬁ%paméﬁlol:a'n!)ﬂ &Qhearﬁger}%r%eﬁsaltdéﬁllﬁmg treated. Also,
colitis [001 I n some enbodj nents the |nvent|o

s therapeuti Peggfcia &ML NSO GECPRAST 08 o fERear PBE(o! BF PRysiologicalsymptoms
associated i@ tBd WRALH iKY disdhiebsuk®that animpriavedithiiBbhse®ed)in ti pAtHIE Motwithstanding that the
patient may:. spﬁg% nﬁlcsc):treﬁ ENE | h\églgué L tyln€ qogr?%r d ﬁgr r%)%gﬁglc%l ?V rtﬂer]:o%igj)osmons may be
administered ¢ wratiertt errish gt degelpping qipﬁrtpm]ar dléeags or th @ AT TERPTENERRIET Tayfre of the

physiologic&l S%&Oﬁlg SNSPRRAde, PEDIBIR amghdsﬁto@fhls%b‘eisle Qia? At b ve@OWER. A

SN M PRI MRS SN (N —
the onset ofgy@stems ofi aiisemse ioospndidion, blewing dallting, or pyeksing the ptog@ppgwf p disease or
condition, OQE%Qg}{l@Inht%Xhe‘PJofcm cineurin inhibitors. In sone

I ments, the dosage of the calcineurin_ inhibitor

[00179] Thyjiqrp “BhysitoaiGs! SeBRPTECEI0 AUHSREhFGR RkdssPhysilosispl sapgrures, such as organs or
organ grouﬁs lo2fhs Re Eorﬂfa_ﬁhﬁxhtj’br@m&kl Vﬁﬁeﬁby a pi&iologRhian Ei@midatlssrier exists to exclude
compounds SF ?géenn?rur Ietlhe 1{ét8rnaal d)rrn e%errsl Xrtlan oﬂgci']pq?%olo 1%%%%1;%1“(@ éa@l Such
physiologicpipdmbationts inchdethh eentralenebiod syetpm.chlead aadietheribsdibniuply, Thqwfétal compartment
and 111‘[ernalt &Q&é@@o&aﬂ%@&ﬁﬁﬁo@@%@& RlhdMvhiksane@lt&l neurin

inhibitor wll allowfor chronically administering

the drug w thout drug escal g%l on and/ or w t hout

dependence on the drug. In ot her enbodi nent co-

adm ni stering the transport protein nodulator will

aI I owfor the eI | m natl on of a cal CI neur| n |nh| bltor

o T T g,

organism.



anount of a BTB transport protein nodul ator sufficient
to reduce or elimnate the side effect. The term "side
w@bdoems3160 as used herein, enconpasses any effeptT/082087/088827
Compositiogf st ance, e.g. a CONS, pancreatic, renal and or
[00180] In hrepadettCheihfeatsn provides ccﬁﬁ;foembnsrrm; inbldaoudgentarg. almt gadiies or eliminates a

side and/or E I[l?e efcl.f oq'%ge orcpcealc%leﬁlg ve 1‘&9‘& 'In g(ﬁ'hé é‘lllllii%ﬁﬁne% tflJ]cg cErfeﬁrF}Hﬁhlbltor 1s co-

or gan t1-organ
administereg lmt]athe pgpgt q}lg\ygf]uceﬁﬁhetshi@ e@'eﬂt | r(‘é) aéfngasﬁqagqﬁ ? “Fﬁr@%@fefeéelg c ation with,”

and their griRtEAShuil dlen@NB 10¢d HIRKE eRBInfsitds Y@ni@istratidH Bf ©6tok MBre agents to an animal
o neasure

he .. . .
s v SRS S B0 i B S B Ao S rpission ot
simultaneoud bdroinived tioy imsepraate ednpokigonef fledtistraton ap differepadinive inpgpaca¢ compositions, or
adrmmstratxg]t fn%%mp&QQ)HI?’Lh&}{‘bo%PJEnt?EFQBQEJHPnt s, the CNS effect of

substance can be trenors, headache changes in notor
[00181] In fomeé:fqb%ment% Hgﬁ]gvégthnﬁr%f gnlmpgilgﬁna §ont%1ﬁ%@%)§nbixqz}tlon of a calcineurin
inhibitor an& ﬁn@@ﬁtye é UR4 rddAEES or aﬂhliawé Side ardns Gl eflsct PRAKESIcRGrirBinhibitor. In some

a%f e? éa?c?nreur%]: 1n§1%1ttor and an agent

cmbodlmen%etﬁ% ing%n lﬁﬁ ?rowgas composﬁlo S cont?}nmﬁ gep V\Ematl

el n, “or-conbina er eo
that changestirbobrengratios:, in ¢ pleysiplogial! comphitonentaf dgemlpmalrm nshﬂdfer df fepg embodiments

the inventioh §ro$ﬁ£se;%5ﬁglcéuﬁlmdr}%5195&%t AR isddde Q pRfrmaceutically acceptable excipient. In
phrotoxicity, renal function I g&a nt, creatinine

some embodifgepty e hamypical RRPSER™ FREPI isiragion ¢ {psping prgbodiments,
the phannadaat&amohhasgcicms arB euidbly fdr namsﬂﬁmamdwmﬂnam Iosonieabodimt ity the
phannaceutlcalségrln Stltton %e allle fo§ %hegﬁonh t(ﬂl?err OMS Btea%ﬁﬁnls%gﬁngg{grd a8 compatlble with

, ofr Inati o ereo odi ment
embodimengs|gg thy ebaaw@uncelammpe%tqnﬁzsféh@mmmg a%‘ieﬁféib?f’c ksitnal  si de

[00182] In &fnfe@Gdbodidei€ h&@"[@ﬁuzfngﬁ%mptdﬁ@n ghe lABCQﬁﬁéi)bﬁ bfo&gl Gh some embodiments, the

BTB transp%ﬁr(g%iﬂcxﬁ(gile@r OSI 336”1" %)téngt%)go)‘gelngl gydt% In some em%%&l tnents, the BTB transport
protein modos isia 3 itH m§povtqpmt¢m mgl,bito;ty ;I;rps@ps |ealpo<hmgrtse sbie 8 TBgrandppff protein modulator
sa modula@pwgpa , as well as other effects nention herein, or

onbi nations thereof [001741 In sonme enbodi nents
(00183] In phareroUSS AR TGS FARFROFPT TR PRI PrampTshe eRbaened dn ofet
embodlmen&f § @ﬂﬁph&fol ah16lai(fd t6 @Mt Msidd difattlif b edicigsrih inkbhiter thdhghlaaloh-BTB transport

. 1 hat. .- '

T
protein-meditesidursbanisnobad e @ors BTB transpers pretepperneslisdsidingcchagisey isgppd. {thether embodiments,

a polyphencﬁI Qblck §<§§to n&rctanzea tﬁérgpﬁﬁﬁc Pectloh® czﬁcalllc‘ﬁhﬁ]ﬁlﬁiblt& thrbwphi aloh-BITB transport
acconp

i R, S Bt SR i i AT S e
transport prptemtrmdmedmécﬂaaismramsmﬁdnrm“lbmnsﬂzomt macueedoted gle¢hanipatieused. In other
embodimens, a % %ﬁ%gn%@%glclk)ﬂ:ts th ek fse %t 39 Lt.lra%mfl UL cglgurlnv%ﬁlﬁ% 'in a physiological

oun eory, as an exanple only
compartmey Susiehp @onBER M1 prptelnreede%u@qﬁbwﬁa?r ki éctﬁ@tﬂffé?igﬁ Ugpnentation of
a calcineuri QKBS ih b Qﬁb&oﬁfglcﬁlrt@mpzirﬂr\éﬁﬂthioﬁgh @]ﬁﬂﬂ &ir@pd}yprﬁtadUﬁ‘ddﬁ@d @lechanism and a
non-BTB tr'rlllﬁlﬁ(frpbl?r?tgljnq}%dl F me rlgugrglteé at Ie:)gl S ee em edérrrleél aesug?zuﬁg a% Ilaol%‘phenol the
polyphenol fret flrlpaioidc Ifi mwtembndlmsnt@béem e dolsshepoly thaprlyphefol s ydected from the group

consisting df {E2AAE @Joql\ﬂgrdenn %l/&l' B8, Rpiddalil ﬁb;f(gfn d1os-ﬁh§ %Uﬁngm fisetin, morin, rutin,
met abol’i ¢ function" as used herein in

Kaempterl G GGy BB G EHA S50 ERET §g§%°nf SFgistpgpigyizan
genistein, bioti&aninoy, @Etchinf aHdGhicattrhiu dinscas canbadiokitswrilizng b abightiesdly the polyphenol is a
Moy ! CC 1n alan m arn
oot BYGTERby BT HBLAN, PR S3PUAI, s s o
kaempferolxqram@mﬂpnsghqs@@ T spyel enteadiseenisi the flayond s qugicety: gm%?ﬁ@énﬁb?fhmm the

flavonol is @%gﬁntn" Bk GMbAAMmehtsCAL AhVIa i lﬂlellnﬁtbﬂobl tor i n a

o018 1n Bl R SRt TR e PR TSE Plsgspped gom te monp
consisting o NG ide kffecre@sal peibrobjsettal sdl offeay, rouidhaive ysempideefferts, pancreatic,
hepatic andff gavgﬁm@éaal skak B, an@redni;lnﬁmhg K&or. any suitable
for evaluation of objective or subjective

ef fect nmay be used. Exanpleg i ncl ude vi sual and

numeric scales and the liké for evaluation by an

i ndividual. A further exanple includes sleep |atency

for neasurenent of dromslness or standard tests for

o e Y T =



a therapeutic benefit is achieved with the eradication
or amel ioration of one or nore of the physiol ogical
0831680 associated with the underly di SoPCRUSBOTUB8S27
[00185] In f%engﬁdlfnﬁﬁf' W&%?ffef:té)f %g@lp{}@ﬂm nﬁnttltﬂbth%é% Iie%lﬁfd 1s selected from the group
consisting ofl B¢adhché) Sie ani] insgnib iatesthdsar, dipidese Blinofey d®irhd, hgita@on, amnesia, anxiety,
confusion, convulsnonlt ngltn\émc ehrgstr?leoe elljevgtgﬁ]n%odgrgrrﬁ%isoﬁgrl%ﬁlgty enc%{%alopathy haemorrhagic stroke,
hallucmatloagj h'ym:rtglpg arsgorgipatipnpaeroparesisamydlagks, @@W@We@ﬁpq—,\ glergousness, neuralgia,

neuropathyﬂﬁfaiy'si@ ah&fd, gayam&m slens itPaift dARLINEHS, qﬁa%ﬁﬁkfr@shsnﬂnrﬁheﬁn&rthlnkmg

re of the ol ogi cal tons of a ease,
sbnormal, g i ge mpég%g A R T T
syndrome, ®@&tiel infarctipt, bpiiphags, |1€¢1k®ilfe@hatloparhylIudleﬁdldx&ﬂaymlngmoquadrlplegla speech
disorder, s y'gio:pgndm ngsg %Ie%%gl%@ﬁtﬁﬂgr? ﬂ&talﬁygﬁﬁﬁﬁ ?leéydlscftgm&;sl }Qgrtuatmn

ayln orelmnalng e onSet of synptons
dependenced%lgf@agleofd?oOédﬁ%mrftpwrﬁiepréq%w e NP s GIemeFy IF@?/@P%’F @uronal
dysfuncuont i&ﬁroﬂﬁl%itESﬁpﬂ@d afntatiod| tSEﬁtﬁ& dicti6) Afliutingibns, (IH'tha@g'yymyoclomc jerking,

endocrmong}blﬁp 51?1[ E}}Elﬁlflatlog% Eergéf Irg]'s%?nélz cilrxgenlﬂ% §1; '&\{1%&% e O al?meurm inhibitor that
is reduced is etegied (rrmdhe ssanplhomssting g dpesiadhe, tremogatnsogtaompsgthmia tilzginess. In some

embodlmentselthél bNg QH‘R@BF B cineRfin i%ﬁl@ﬁ(ﬁ%ham %‘dﬁmﬂ 1@&6919))/ SIh gﬂn%g:'n%@v!hments the CNS
r chem cal barrl er EXI sts to exclude oun

effect of theletiewrinripybior gt if FrdeseA & hegchox torg e O (- NSyfgect ofthe

calcineurin PRpSb1Gh g rédkedsit fns6hibll I sGhe &ladBnenSUBHNCNP Bt 6fl thxgdakz&kurin inhibitor
nts jinclu I , . :

that is reduce8 ds {eﬁtmmb %(ljl fn; c‘;ngodnaen S, &ﬁgﬁ{éﬁ}{fg{l%ﬁ %1%%%(}1?&6%% ,[glﬂlbgng C}REQ gs reduced is
dizziness. | nternal structures contained within organs, such as
[00186] In bdAR PWBdihBSs, RdedBSldRS urodéhitMhdé Qf&4 R834LQ from the group cons1st1ng of

- PCT/ Uﬁé\OO?l 088827 = Co Sl tions %100180 4n onﬁ ct
nepbrotoxicthd I RFOR GHPYSFEY: HELT 0 MSBET 1 BHE TEHAKS REI IR o ot
haemorrhagivg Betolyte-ugrmic $yidiome edmeesitior dighdenianatless ogher sffed® ngndyngerein, or
Combmatmﬁsq{l@éofef fect of one or nore calcineurin inhibitors. In

enbodi ments, the calcineurin inhibitor is co-

(001871 In e ermbetiEF R B bepptip RENARMIR BN gtsTPiBHEfRaks et e fsgfglected from the group
consisting &Bé;ﬁﬁdﬁ necrobil) ha@fﬂt(ﬁduﬁt@,r 1okt ﬁﬁy veno&dﬁﬂnﬁﬂi&h&ﬁsﬁﬁe | dlarrhea, nausea, constipation,
vomiting, d(ya ge;ﬁl g%ltoﬁeg{]a’e?r I#Flil g%r&og%i,aag SVVeCE asél (():} rﬁr ﬁ %Ct srmeingon he gﬁftillll \(/)ra co?n%matlons thereof.
[00188] In poyreendgdimeds, il sale cHert Faldecreage inhiatue pstaholgdenstian. an d/ or

[00189] In tscl?ﬁe' eﬁnb%ﬁ@p@{hle Eeﬁéne%ﬁﬁ ifRftRSGE ICSA nIntss}ﬁe éﬂoﬁﬂen@tthetcgl@meurm inhibitor is
same Co-adm ni stration incl u es i mul t aneo

tacrolimus. Jp sRope “é‘tbf’%‘f’ie’i‘}ﬁ ﬂfeﬁa@%‘ﬁ‘gi“d{“é i© h“*&f& Uy f’féa? og. Insome em Od‘ments the
tacrolimus @dIdE Bisslkdtat frodmthaproop fdnaistegiof inkdidagytin 33 @pBeatthyl-FK506; L-683,590, L-
685,818; 32\‘/’@ r{PﬁySdB O)leﬁn)ﬁtng(ﬁ%sylﬁ% &ﬁtaEébMyQIF ('61@; .GH 9&%919811 tol @Bxd-F}-0-demethyl-

ar e r esent
FK506: L-GERB5ANKAAS; APHI 4 erlpdﬁXWF@é@Ké%ﬂmféqdwﬁn@ -O-demethy!

tacrolimus; gmlasmd}guﬁlcegngwatl on of a cal CI neurin inhibitor
reduces. ! m nat es

[00190] In g%n%/egx?)o%g%n ‘the 1?\%nti10n cﬁrovtlcﬁzs aco pgflhl(énucroin rz]nnll cskltneurmqn?ubltor and a Blood-
Tissue barrig0(Bd B) aaviseati m@mx snodyliger, whveme icgengrio mhdvetsr ie pryprobin an gnemt sufficient

to exert a thglqgéuﬁ£ Qflferagang tlfé% %Eﬂo?l@)r&ém ﬁlo&ﬁzltgr' ﬂ‘lﬁUsrehtnn brnenﬁ(ﬁhtt sQfficient to decrease a
an agent hat changes the concentration in

side effect cﬁ H}fé:fal&nwnd]gpblteb%qnfw le eﬁlouph éowreglt?]@a Flfltﬁeffect wnhout the BTB
transport prstfillnbidtll@lbr wiheh 86 t@npesihiadis adnhisteret! fveanianv@h tTh eemgxmibeilickests, a side effect

of the calcnpzﬁrm fm%gclilrtlsl &axie:iis%&) g;ngl vgrla e%% att lga% aboﬁlrrSt [”tf—‘ IlS IZG CjS”ﬁ? 35:" 40, 45, 50, 55, 60,

ceutic | e excl pre
65,70, 75, %J:r% AP.rAsnargrorg th@ %§F(<a F‘Pfﬂ@éel‘ﬁittq’ ta Fld?:%ff?ﬁfdélﬂPPfthsBH? gansport protein

modulator. $4dn@RhBodiREntQk dlde AEUA sT Rt hRINEG M intlikitod RIEcreIhIOHI aHEVHr@e of at least
RBLC I Tire T R l——

effect of thqphkineateuliibicals dcoppobhtanangagmoéatdersttabbylt 0% orompared to the side effect
without the 'B%%le,pgﬁq progm5duta% sgine Mdﬂh&tsr %&ecé@fe& ofthe Iczﬁaneunn inhibitor is
atrb embodi ments of the pharnmaceuti cal
conp03|t|ons of t he |nvent|gg as described herein.
[001821 I n sonme enbodi nents; the BTB transport protein
is an ABC transport protein. In sonme enbodi nents, the
BTB transport pr ote| n rmdul ator is a BTB transport

o, g, o, Y T LT ' e ——p—



protei n-medi ated nmechani sm or that acts to increase a
therapeutic effect of a calcineurin i nhi bi tor through

W@ 28/88316¢ ort ein aPI/HS2007/088827
deseascl RIS D AREROIEE GbE T Rt 5o TELRATCH o1 4 GIeE: o
modulator. IImsomtehambomanx‘g@d side effest ofahep:a]cylplhelndhblwh 1sdhcraas¢cbbytag average of at least
about 20%, c&ﬁﬁa?&]ﬁg th,% Qe gfﬁ:@&@lﬂ{oﬁﬂh& BB ggnsﬁorplﬁht‘éfn%ﬁ{llhﬂar ' it lé]('mkl)é JnQ;odlments a side

si ol ogi cal nmpart nen rou a non-BTB
effect is Sublsﬁaaﬁélb nﬁ%@é}pﬁreﬁ%@dbea%%ffﬁ% SR %B Srtraptpatt PEigmpdylator.
“Substantiall €@ REE1" ahlee@maeatcmapds&a n®@easarablabChdsitiktically sidhiifiiahtQ1de effect (one
Jdn.a 0 i cal rt nent throu h a BTB
or more s1deb ‘E}g’fté o&}( JCI ?ur 1nh1b1ﬁ I w%gll;rar[grrhna;ster noc%mgﬁlg otn vith Sthei}?l{ﬂ){ransport protein
modulator. pr ot ei n- nedlated mechani sm is used. In sone

[00191] Themps%@remamuéﬂté ing hrﬂ'gnti%n pglvmmeagbmtnmat BRhYRBENMenbiSe.o., a
avon0|d In sone enbod |marﬂgs utilizin

flavonol, an66|°§,lﬁﬁewa FRhiie “HEF JSHERBrTP RS PR PORPPRR: gy © erertan
therapeutic ema:nﬂtthengly@ﬁenqlueg ceflavianol is3od ke ircatamopntfshifiviont to decrease side effect of the

calcineurin fn!ﬂ[byt&l bﬁ a n?egéuga%w a@nomrlth@ nfpgljeh {y t?eddl&se%eﬁy ’Wltggﬂt ﬂ{%%lof}phenol e.g., a flavonol

when the compesifiey ip pflmlwgpqeqi] g}eamaﬁlmah ahe ﬁgaslqrab]q @glsleqt gtay he an average of at least about

5%, 10%, 15284, ofinbre t}ﬁth Qb% @Q@escrﬂ;@«li Rr@h| The spid |egédt Zldj/ bs any side effect as described
an

herein. In sglglag%ltéoﬁ% éa n’éﬁ f,lge eFtI d’%me ﬁamgeuﬁl& %WSHBF 18 rteﬁuéec? 18 se%ctedq‘rom the group

consisting off ONg plile piféctsi sna and/drawagemial siderefieas, repratiuaivb odiemedes{fedtd pancreatic,

hepatic and/foL Qa\égglgtlestllnﬁ sﬁl@ leﬁ&:‘segld Bxgﬂhzgtgﬁs HEOMP 1 CRRe %ﬁtd&gen%f the 51de effect of the
quercetin, galangih, and kaenpferol, or

calcineurin tql*@}t%rdhat 1S| ejlnléa ghlﬁ é]&F ﬁféc'ﬁf sIn sctr]af‘eerrfblomizfmthqné)NS cffect of the calcineurin
inhibitor th#] iktdiedd iR seldcitd SORBheaIPAbiRAhSof Hedtachef Ife&\b@,ﬁﬁ];onlaSparesthesm dizziness.

In some em (‘;:Hlmer?séﬁ]le CH% gfgc?gs enbg égc?nnget %mrpgﬁlg;leelrlr% lr% S ?ﬁffects 1s aeadache In some
embodimengsf lthe ENS offect hensemmea Fresami ambaglirndyist B¢ CNRaffedt i prisgibrsiad It syme

embodimenBEIhE FhAAnd/b QAR Rt QEOURt IS RNRSHS frblﬂ%e%frou?%sﬁhﬁt‘%f nephrotoxicity, renal
effects, renal and/or urogenital si

fanction mpYTSEEY P et CHeP B dr Pt lgbfaane%taﬁaem}ﬁewﬁnelm-mm
syndrome oamdhminongasdrd@,l aatveB td cladr eﬁecdeneaﬁéreltetesq oaduthbgBtidns HatebH 18 some
embodlmen% ials ﬁe??e ﬁ%cy\%?hcéa%?/g{ &gtﬁo%ﬁ%ﬁgq{ %’é?e@plz%e%ﬁéﬁ %% tgelog;']rglg)?cloxﬁsmtmg of
hepatic necjopjpjhppagasgxiditgivey fgtty, éd}?e@aﬁl‘i%w%r&méeﬁeb?ﬁhﬁe ﬁ‘i“l’sﬁec@?tﬁ’lﬂﬁon vomiting,
dyspepsia, aﬁ‘l@féﬂa iRy a&fonﬁﬂ ad %m @s otﬁeﬁ e ks, meniS Dk, oﬂc&ﬁr&ﬁfahﬁﬁ ki@reof. In some

t
embodlmengnéf: %]'Eilef%mcl%ﬁ?ﬁgeasoe dn Usé“é aITs bo?gl:ungt i on, ammesi a,

VTR YRy ng, depr essi on,
100192] In edrepcatbedimente dhe ieveptiangmedideb abmnomtlgns thaheafined fbyyalwh that is quercetin,

1soquercet11h ﬂ%@hﬂ@ 13%}11;1 ak&ifolin I'@(le*nﬂp %ﬂ%ﬁrp Asetin, hﬂcﬁﬁr BN |k§empferol myricetin,
| nCOOTdI nafl nonopar esi s, | onus, . nerve

taxifolin, naélaﬁ%fnegasqnglﬁ heﬁgfe\?a l}§ﬂ)§§§m Ch@f,ﬂnﬁ’l p&loaetm W@ﬁ&lﬁﬂ ein, biochanin A,

catechin, orfe@icattdhgi, &r of dombihtibn tRsye RoMDEaliinesih inhibitdripais! Itaed;hmus where the

tacrolimus Qs%gel?l f?llarsl amgun§g1 Ji)e%q % lxé‘t %8&%9 gt' ang th'e I?lléllc{ﬂgl 1S resent in an amount
abnor nal I go normal Vi 81 0

sufficient togdbeyso piside et of qulvmuabx 3 essyEklf emotkl. APTIRAERS o 8 g FTEct without the

flavonol wHeh' M3 8bmpcaiibSlls @ﬂiﬁmnsﬁéﬁerdebirﬁlmrhdﬁf ﬁ[&ﬁdaﬁiﬂabld’bﬁ&fﬂu@t&ﬁa@% Sn average of at least

about 5%, 1& lé?“? %I%ggprgllcg gx %%) %C%F%jﬂfea%; 8 81 Q’ut%e { Irr'llgvzsbe an%mde effect as
described herpipair sedhe cmbr;ﬁenetntsathp o efbetaidle cdlylséuymomhﬂohr thgtligeguced is selected from

the group c%s%&ﬁg (}? LS Rie eH&@ ;eHﬁtah(P&’uroggﬁQ?@@ee@ﬁﬁs r@)lrddggtﬁft: E}Q{‘énpsﬁde effects,
respiratory depression, nausea, vonting,

pancreatic, h%ta‘i JFengastoiRERiBH a10C ciRyis A coplyppiopdliyetaln S84 Rbodiments,th side
effect of thd dm&ieﬁrﬁﬁnlﬂ'&lﬁfr &tat © Feduded iser@ncede eﬁﬁdl ot doA embodiments, the CNS effect of the
calcineurin m%cl{)ltlo'lrctilag 2strlg Id el% se?ecng rf n%er%&%lcgr%;s%{l e eod?gfe tremor lmsoma paresthesia,
dizziness. Ientmlmteﬁm@nts tthfecwfeef i remorofin gone ewhpdimends e ﬂNS ‘effect s headache. In
some embolifHIAR QNS SRtt is inSonkd2d US Sind eﬁleﬁhﬁﬁ:tE ekt ENDETENEpHEs@dfa. In some

consi sting of headache, trenor, imsonia, paresthesia,

di zziness. In sone enbodi ts the CNS effect of the

cal cineurin inhibitor that i reduced is trenor. In

sone enbodi nents, the CNS effect of the calcineurin

i nhi bitor that is reduced is headache In sone

Y T L ' ~NA I~ £  a o a1



vom ting, dyspepsia, anorexia, or LFT abnormal, as

vvel | as other effects nention herei n, or conbi nations
o QSIS E AC0R30% L0, SO, ORI 1 SLEEN ST o
function imgomeent plogohingenvregset rnaryataci infectronoligmim, bystitsrhagrgor@egic, hemolytic-uremic
syndrome o§ 91%11‘ ngérgg%%gveﬁ Qseotﬁcﬁleﬁ“écﬁ%n'h& ﬁeﬁhﬂ 131' éo‘ﬁ{blﬂaﬁons thereof. In some

acr0||TU I'n sone e OIrrentS t he cal ci neurin
embodimensy i Bnets PnsTopticandioT SRSECBIPRANT §ide PFFOL RleCERHIORT thiagTpy, consisting of
hepatic necfokig, heﬁa’ﬁﬁ&@&hﬂyﬂﬁtﬁr afyg N%otlﬁlﬁﬂiv&ﬁlﬁﬁkefcﬁﬁfﬁbi hgusgH; Gdhpripation, vomiting,

dyspepsia, aﬂlg%%]gsctg égg n‘%,gals gv%gg tge’r e&éléjcsor-ne%?lon telge\{rll, _01": &%%?ﬁations thereof. In some

embodimen8i2th@ SIQqeffpym ostsrekivyh findoinetdbolit fastoony ci n; asconyci n;
[00193] In g;;lnge egﬂ'o 1ﬂven190nq§&\?fd%s g’&n&sﬂ@r@%ah&lntalf @060l that is quercetin,
617 A- AP1903: rapamycin
galangin, ord@gra]#ﬁrloh ag%m%d%er%a@? 66&}1%unn lbﬁord}éqxrésttmhmus where tacrolimus is
present in ah @@6 0t sufkSeént &Werﬁﬁh&@@mﬁ@éﬁeﬁﬂﬁd @® M ugalieprefetii 90dmdunt sufficient to
decrease a s%c%n?fec% ”PQQ;OHE bya. n&e s%rab[%vag{g ﬂltoc!%xrggrg(y 403}% si e J&’R& LIt khg ri’lavonol when
' 00 I SSuU

a Ca ci neurin 1nhibi
the compos{iign fsi aém(sm@)to e apirsgdo e meagretilnrrpayaiunaths rﬂn aygEree ef at frast about 5%,
10%, 15%, 96%Cdr %wthzﬂl 200 Ys Rk MedihsSre Al TEEHMe drfdctihy BEBMI M de effect as described herein.

ICI to exert t her.apeutic effect. and t BTB
nsome enBRfoEt i el ek PG ol R P
consisting @NSIsde efftctst enad ed/ @aseenital gdeddfeat, repeddugfve sysem side effects, pancreatic,
hepatic and.%@kzﬁh@iﬁllégt ge ed? Pff&ltst Q{d cg%blﬁatgﬁ%%&b &Iﬁsom&{%dlmmg rsﬁg effect of the

e sl he BTB transport_pr ot
caleineurin frhitpethas is redyedys ¢ §§Sé’6‘ﬁﬁ%‘°§F tIP 9 EnhadhReR S el e calcineurin
inhibitor th@&H¥ rgﬁiced ik Ebléé&ﬂﬁroﬁxﬂﬁ@bdﬁﬁﬁﬁs,nngoﬁiedﬁc}ef @@k, im&dnial Pesthesia, dizziness.

In some emﬁo 11% nr‘gse dt?\f Sg?th clfgsl tge%{gr i I% 69ne1egf[§n gwenﬁéhea%g thergg 19 E??%Imggt In some
embodimelmthe CBIS effgq is ifHMnGQ In BHe eDPodirdHts, e CHY reg‘ecit ha:\qr’eggeﬁéa In some
embodimen®OHP &nSGnd/Or Jrgh%m%ﬂ cige aff@Cle1Mel h’@l’ﬂtthetgtﬁﬁlp BdBistih dé(ﬂfngﬂfr(ttoxwlty, renal
protein nodulator. In sone. enbodj ments
function irogicTyeHl IS RSCHA TR BB o8 QHEE o BkYF 857 %{ﬁ‘
syndrome oaﬂﬁfh&glen Oiforadr, ds &@B bis oth eflftctsShénticrolvpsa, Gdcdmbutah‘&s stiecbef. In some
embodlmen?s Ihs filpall hmgaué Jasfoﬁgaﬁrd&ﬁt% Yok cRLPH € I&temm (8 Bbup dofisting of
é) e cal ci ne r?
hepatic necxomuhswmxmty lafétfa@ag@woﬁysn@dwatvbﬁeefgehﬁfheww@agqmta%m vomiting,

dyspepsia, élngréklaC&'IP@ LErhA, ds k}»@ll §§ &Eer @fféc@sQﬁentlw Kbl or EdadiBd&hs thereof. In some
n nodul at ﬁ\n me enbodi ments, a

emb"d‘me“ésr @1‘8 sigg ‘F%’& 18 6%‘“5\%%6 R ATE ??%‘E}%"rhﬁ ﬁthu bitor is 36
[00194] In deay @@dodismetny, t]aen@meq‘nag@l@s c@pokiganstthag bromtains T8&Ketin and tacrolimus where

the tacrolmﬁlg ?Jsgﬁi i@ abnt SdrHGef EJ &k a \"MeltaBQME effddBand the quercetin is present in an
ttrransportt protein npdulator. In sone

amount suf@%m dﬁgﬁatsg a side Psffeaté)f éaﬂ:oggltxs l&f a ﬁaéurelgef HPGYEY, Fcfnﬂ)ared to the side effect
without the iqidttddih tvBEn 1hs c@BEIRASIE ﬁidrhlylstall’ed avanagel. Ofhe afeadues@Btamount may be an
average of z? l?eag“{ boqu {90 &%%%@0/33 Ilial g thsah ?8’/0 gl ée@&}b r%fxetr«gﬁ) u'li"he snlg egzﬁmay be any
side effect @udelsenbeéfhfer@@t I gpmg @@b@camw% Fheylde Fﬁfw ?faheédlcelewglaﬁlé'@rt% ghat is reduced is

selected frotd Ve %bﬂf‘coﬁiﬁctﬁg br AWd Hedurreth) @elBilBdlof @BSROL1 kidp BRI ﬂéproductlve system side
at or Subst an as use

Ll
e, pnf0 B0 BN P e P PR AT DL Do,
side effect itigrrakingaintinighighethefif ediced sRENOriderplie@. Bisdae effa@ina)s, b CNS effect of
the calcmed:nlﬁqnh%oﬂhgtqylrehlnze& 1@ tgélglzltetdqlrom tﬂ@&@u;@&%!ﬂh?%ﬁ(e@&cﬁennemor imsonia,

nbi nation wth B transport ein
paresthes1a,[c@zggl_)gs_§1 M9y emp?gug@lt]sethé FDEaitRe hsttgemOf Ha sc?xpﬁ,eé]ixhoplaﬁnts the CNS effect is
headache. Iihrsﬁr\ﬁé éﬁ[&)dﬁﬁ&ﬂﬁ&ﬁé EN® BSect Ratsomnint R sﬂmﬁexﬂﬁidy@henﬁé CNR efffect is paresthesia.
nd a ca r

In some emgod[lmenﬁse glre Ireﬁlh]i al'r]lﬁ/j Bur?%:mta(f sJae e?fge'eé:{; llg] feﬁlec{eg fr0191 ﬂ?m%o cgns'istﬁgg of nephrotoxicity,
renal functxsmfnmammerntcrqa@nlee»oecrreasamnnetrhmcapléqgtlfrru olauflea@tfstlahbpemh@hagw hemolytic-
uremic syncggxlné/ &hﬁ@lq}mon%ﬁrder as fdieny Qﬂl@J effeSts %ﬁﬁ)ﬁlﬂgreﬂnnor@ﬂmﬁﬂﬂléﬁg thereof. In some

sufficient to decrease side effect of the calcineurin

i nhi bitor by a neasurable agpunt, conpared to the side

effect without the pol yphenot, e.g., a flavonol when

the conposition is adm nistered to an aninmal. The

nmeasur abl e anmount may be an average of at I east about

A7 A NN 7 A r~nzs NN 7 o ~~n7 o

agic, hemolytlc—urenuc



function inpairnent, creatinine increase, urinary

tract infection, oli guri a, cystitis haenor r hagi c,
e I ST Y MR B0 ML S LR RS, o
hepatic nectobigheptatoxidity slorefatte viredilngvtliser dilegse hipdkd, causpra rastiations vomiting,
dyspepsia, a%ﬁgécg lor Q@%%%I%?P%liaﬁ ?\;}é‘:ﬂg% otﬁelh gﬁec@s{r&e%ﬁ!é% Il;ege:sn? gl' &%bﬁ'gtl&{s HMheof. In some
embOdlmenFFe%‘aﬁlé? f@F@Ft‘9equa$W@FlsSPeaWFt§b°119§W6‘6’@I usi ve |iver

[00195] In erﬁe%ﬁ)@dmﬂhta rtlliehﬁ'&ntldlﬁ:ld&ﬁt&s a G&ﬁ}ﬁ)ﬁlh&ﬁédnﬁﬁung\écbﬁlcﬁlbtﬂ@h inhibitor and a Blood-

anor ex t her
Tissue barng%/ %E?F garﬁ%oﬁ }?r%tﬁm ﬁrg)?lél?tﬁr wlﬁ?re g'lo I%'E) hlea In cl)nﬁ%nt{)hls resefn§1n arr1] amount sufficient
to exert a thep@itic effdsoahidnte BB trdnkhrtprdan epfdgtr is pregnide er @pmat sufficient to increase a

therapeutic teffé:% &Qhé‘@ltcﬁp,ﬁljlﬂ 1ﬁh1£1w9 'B;r h glgasm]aglg lgxg\ilnt cgmﬁaqmo the therapeutic effect without
mbodi ment's, the | nvention provides conpositions that

the BTB traeﬁﬂqft gfqtpnﬁmgil%nﬁlpenttlﬁépmp%ﬂtﬁ)a éﬁ,aélglmmit‘ered tp grbmlc é‘t oRe embodiments, a
therapeutic Etfavanhe @lting St inhiBir Gafdréisedtyah ﬁﬂ-]rdgﬁ of dilc@agmbaut 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, g(? 9 gg’lﬂghgd‘ é? %E ﬁb?r%rrel tﬂa’m SIS“"/t mpare%gcm?le %le%héutic effect without the BTB
transport prh@glpmdglaion In h@gmhodqu;nts,@lﬁhqrmm effp&ﬁ |of)1hgpql¢ineurin inhibitor is increased by

an average thalt Rhdt Z8Hubs% g:%ﬂlbé@(ﬁt'o fhe t@rﬁv@ﬁﬁ@ﬁ@ct Rvithouft ﬁfem thsprt protein modulator. In
epi cat echi n, nati.on_t hereof

some embog e taPPRSHFB L OF LI BEPATTOPFIIG D ldregeggat st sbout 10%
compared tb &€ fletapitis effet pitlescthé BTA tampanipurin rmgthlatom IpRdém¢ amtedarents, a
therapeutic gfféclp ﬁfr tﬁleocedEir?&rm 1%@1?09‘ 1sq geats&ll g aL QV&J%Q Iof alt eaQ raﬁcﬁl? E‘g%, chB'ﬂed to the

I cl ent ecrea
therapeutic Fﬁ?ﬁ withaytide BYB araﬁsea%a@@m @damn@ SO%%%?@@&HW thejgpeutic effect of the
calcineurin $ihiH@o6i fn@l%ﬁse&\bi Mﬁraém at léalsBAbGﬁKﬂO o\\Eipated & tﬁ@ﬂiﬁ@ﬁeiuﬁi &ffect without the

BTB transpﬂéyro%réﬂ rgl?] u é r gn ¢ r%g?rplb eggsz% therg% &E:% 1S uéé}antlr%gy) }ncreased compared to
the therape@R%ffead withmrt the tBﬂBrtram»%t astegfenedulayed Ehéttmtlnlly if¢reased’@e used herein

encompassé%f fn%%‘;uxeﬁ;ﬁ-yor Qgtaf?sﬂE/all?lsgﬁlﬁgni ﬁx@x‘éas@ﬁleragﬁfﬁg Eff&?@np&r R thellaﬂsutlc effects)
some_enbodi ment s he cal ci neurin

ofthe caleinep PG PHEAIPITE S PSS U BT P Freegratptacer
[00196] Tlﬁ@ %do&feleﬂ@ocﬂrﬁwr@\lﬁie Sﬂv@ﬁm&fpfo@ﬁlbsSqompeﬁt&tlns aadkodtain a polyphenol, e.g., a

eni t al ects r. t '
flavonol, an fafc 1c1tneurm n[th{:ll ﬁg)F e e Cﬁl’Cln@l?l’ﬁ)l Cn%glﬁﬁs’ ¥7§ 563% tﬁlrag :I}r}]’l?léng tglllfﬁ(gfm to exert an
therapeutic s ffegandftheerviyphengh égeeﬂﬁwn@lvﬁ RsPRSNLtithsy Aot spfficigpirig increase a therapeutic

effect of th@m{uﬂ?ﬁﬁlgltor%v & nehstdRble @b &E tco@partd 8 tHeahe@dpB@idlekiBet without the

tor t is reduce
polyphenolg i AT RIS RE GV BTN G PGS AT B rount may be an
average of atidastlabdud %} 1084, 16%, 208 ucweke itten 8¢ ecdeedibbd amit.he gr oup
{00197] In &Hesénﬁatohlﬁgntg fth&ﬁ@eqa&{}‘gow&eg gWomtll)lgﬁﬂ)a@ l:cﬁltanjpﬁﬁa%%ltlch ﬁﬁt i@ quercetin,

I zziness. I'n sone odi nent's, the fect
isoquercetin, flaypgr chrysi. SRigPRINETIRIGITNEPFYD gflh%g“CﬂS“étff‘%E‘t rifg Knstpferol, myricetin,

taxifolin, nah&@&ﬂﬁ} hﬁmginﬂhes;&@ﬁﬁ 1e6Ra6in eRmt G, ;ﬂll'tﬁetﬁ]\iﬁil(ﬁfzﬁlﬁcgcmbtﬁm biochanin A,

catechin, or eglrcgtgci 2 grl aaco Hla%%ﬁgb?g ag\%n téag%%e}%]ggn%lgoﬁgat 1SCtacrAh§nus where the
tacrolimus P@Eﬁ@s@@@ MO8 §dficiens rtraelt rihprepeuti¢ ¢iast ang thg| flaggig) ig present in an amount

sufficient t&‘lﬁ&%@b h@}apéﬂtlg erelf &Q&t‘oh&rﬁts 584 Reds@doit £:A&0nt, Q@m&rr&lu@ the therapeutic effect
consi st n?h nepnr ot oxicit renal % nctio
n

withont theif iy s he SCPBSTIO AT SHE 8T Pt AP Pl amount may be an
average of atMfa@@boud 6%, % _gsr%; A%, oy mibre thiag 26Paendnscrrtbag heggin.
[00198] In Qor';%) Jrﬁgbh&ne 'gxf'enﬁ(y oA c&ﬁpo@t‘tﬁ&s%a‘t Edn%‘n zghagvgﬁcq Blat is Gercetin,

ects mention herein, nbi nat i ons

galangin, og lﬁie%félrol or wn@mn therprdcindra prlgnevtip enhWébfattlates ta%%lmtseﬂtereémhmus is
present in 28 BROQH 1 GBS @ dﬁ&rﬁ&ihkrﬁﬁéutl&éfﬂ:et A0 iR Glavdnsl is ple@ai i@ dn hQR sufficient to
increase a t{ﬁeéeﬂoggtg)co g@‘ft 8? {:a]fflo rfuils\r}) P Of a%%%t?éﬁxggcg)%)gri%% é) t11e t\}}eerzrlpeutlc effect without the
flavonol wigth $easmwposdion israHmastenalits eraamm%nﬁq pasirgile amayng mayrhg an average of at least
about 5%, v @?B@S‘QO% oG @xh 80% A debdribe G MBI, as wel | as other

effects mention herein, or conbi nations thereof. In

sone enbodi nents, the side_effect is a decrease in

tissue metabolic function. ? 01931 I n sone

enbodi nents, the invention provides conpositions that

contain a flavonol that is quercetin, galangin, or

Y Y




In sone enbodi nents, the CNS effect is trenor. In sone

enbodi ments, the CNS effect is headache. In sone
oroo MSTRIENC 5, L1 R o o B PR TR
the tacrolimesis petameintag pambune sufdvieant tognelt otherapeogesiietednd ghedaererftih gsqiresent in an
amount sufflic‘T’en 8'1&%&% tfxér%tﬁche@ﬁecg(r ?Hproﬁrgﬁksdysatrﬁéagn&fle amount, compared to the therapeutic

r ot oxi Clty, rena unction’| npal r nent creatl ni ne

cffect withojtib BB WRan e opropRsion S MMBYTEHO an gl iThe meayupyle prgount may be an
average of a0 &@mdﬁhﬁ’@| 10%, Ineamoyd, i bIC‘mch‘E fhﬂih 0% Sydeslri®EEheetin.
[00200] In F]Oér‘;e em ocslrne:rﬂs(,j %1%%'0[:]]3 tfang)r(])% pfqnceurl %18(? ?at(fr 1sh ]gresel?tflrfl gnﬁ%n?o&nt sm'f{ment to decrease a
side effect df ke Chietpalrm@hﬁpfan'maera@swa@ﬂdﬁwm gd ot inorare etheiapatic sffageof the calcineurin

inhibitor by%frlgegﬁltrablesan%%ne&)ﬁrﬁgre(ﬁ Qe srxcl}%ffg& Qﬁjcpthgr%ﬁcséffe&gm@lt)ut the BTB transport
atic necrosis, hepatotoxicity, liver fatty

protein mo@@ﬁ&d’e‘eﬁ gJF\(/‘%InIPC'S\?g? is afhglélggegd t(a:inhqn%aln swa&grgké)dlments a therapeutic effect
of the calcu&ﬂﬂﬂsﬂ'nhlﬂiﬂrhﬂﬁqreadﬁiﬁytah Agkrage Ay Pagabaut 5A00TL X0, a5, 30y 35, HT 45, 50, 55, 60,
her..eff Wels} ' .
075, DREST B 182515 LS ML ORE  frGr e
modulator. &f mtembsd@eld@e ﬂ@@s@mp piffect efgheecalpmewriyophibitor isfeargaggs, by an average of at

least about é—@ Ql)glﬂé]red 10 &Q@aﬁﬁﬁ@@hﬁ%ﬁ&xt tHe BB thiM&okt bﬁﬁbuﬂﬁl@dlﬂﬁﬁs In some

embodlmen%h grgplmﬁlh(ge ({} 3{e c%gfgéq%én bgtggllr% gn%{:ehsrégﬁg %}é%%%ﬁ? otJ am’éast about 10%,
compared tsthé fhepeaarit eﬂfe@t eitent thaBTH enapetiroteinafodelgtor. dngorhdrmbodiments, a
therapeutic gtlfle%{‘ &qﬁel cglc{n§ur 1%@?& is un:re?&d b@gpwgagg' Hlf aft legét e8Hut ISG% compared to the

rease tacro a nmeasur abl e
therapeutic aﬁﬁqsmwhouv:tbﬁ%a? Eerpes BRiEngTdater (lggeme W‘l"ﬁ’&lﬁt‘ts flerapeutic effect of the
calcineurin ﬁﬂﬂlﬁ)[t&ﬁi inBreWB@BY dnhi@ere QgD agédsi dbﬂutlZS%ﬁ&H’ﬂpﬂde& toahetlerb@u@deffect without the
sur abl.e .amount ., na verage of

BTB transprégg?am 0£Fto§ }% STBS fmtfgwlenﬁ,o%}hera eutlc efFl a oﬁ Urin 1nh%1t0r is
increased bylasayeiagred ahleastibaut 3PPecagipdeed ¢f me@l@ramyc ﬁ@c@wyhoutghqj]éTB transport protein

modulator. ﬁ]fstn%g tzm@&llrge%%cé' ﬂhg‘g&uhce&ﬁbtrbf tﬂeQal@ﬁHﬁm@rmqf H‘ﬁf&eﬁsed b6 average of at
fect of the calcineurin inhibitor

east about a0 Y AIEERY “Frbmhethy PSH;S“E%’H% P@f"‘?‘ﬁ@‘)d&f’fat"@\% some
embodimen8| di@er@fdugCifect df ﬁf&ahlcﬁfé’lﬁlﬁl(mihlhiibﬂg @itteba bg hideverfd &Gt Bast about 50%,
o R UL AT ULV o g =, o
[00201] Thph ayseme emb?ﬁ‘@@ﬁiethé myetmommv@es comgositipngeonisiming B} tranpport protein

modulator pﬁé%laﬁ |1I{]ﬁ1l4ﬁﬂoﬂnt|sﬁﬂﬁh@ﬂlttt@ﬂecfeb‘@ta slds eff&db‘ﬂh&ﬂlchﬁmﬁl 1@[‘ﬂ§t0$ bﬂﬁl average of at least

. I n sone o

about 5% aqutp &Cf?éﬁflltwr?pﬁ]fﬂcﬁ cé Io% th %%lcuilegmll %\%NS &)y ag aveéalgeé 81{ aégeas? I;1b0ut 5%,

compared t¢ the side ftept and Asiaptuitin gffcsf witeatthe BER trhyseerpproteinmydnia@r, when the

compos1tlorp1?%<ﬁ§1'ixgt%§eh% andingl%all Hlecgﬁbm!ltﬂ)n eesg@fﬁglrﬁ@mﬂﬁtor tl‘ﬂ%or@ ‘Lsnbodlrnents the
ect I1s trenor. In sone enbodi nents, the CNS effect

invention Doy derQBERRSHE PSR B IOCHRGHISE M SHls S B ognt sufiient o

decrease a did2S6Bd bfa caldihe&(imﬁhiei‘tﬁitbd biBRiage oftahRasCBuEefobesid té Bcrease a therapeutic

effect of thep ca{cmeurmt m]iug'l’cor 8%a z}v]p %ei ()%F%l%&é%{%}gtt 1?%) %J}g rz#etﬁ Eoleha Qlﬁedéffggt and therapeutic

effect withcpoha PEB ioPeppest Prsjprasleser ciher the corenpaifion i deminisfgred t0 an animal in

combmatloﬁ IRAILE BBAbeurif Elﬁﬁ)‘itbxn TN nleRGIbEaSEnts, ltl{ehﬁ‘u%ﬁﬁbntpf@fcfes compositions containing a

BTB transp@? fg}%.%gznl Iggr}:hl&?olél lsJeE}i; 1?1&{1 &[tY‘%H %Uilf cherx]lgec)rsrdg?trr&ag?a' stg f&g&? Xz}lcmeurm inhibitor
by an averagd d¢fer legf it@ot X% md td inrredien tempeute effonddi tlwewlcmngmtlﬁelm@oby an average of
at least abm!thO‘?cé, §1§d }%%SQ(Q: ffgg:;MerE&I{l%Qt%(hg&S&ngB transport protein modulator,
BNt s hepatic, pancreatic and
when the ccgra)@flm Inpdssbipig togmgumat i gepbifaion @P%&Féaﬂfl?“&ﬁqﬂth%wr In some
embodimen@! Dbl fhvEidH bﬁ)tflld&;g:oﬁlfyos1tfbﬁ@@ﬁ1taﬁuﬂ2&$’l®ﬂr@spoh®ﬂﬂélﬁ)hﬁohjlﬁd)ﬁpyqsent in an
amount suf Céﬂlg{é) dfecrgag%% flge € {%ctcof lél%allléllgeulflh Yn?urbltor 3 %%%\?e’srellgg Ioig‘ al}]egs%bout 10% and to
increase a tiggrape it effba of tha{:almg:gnmhﬂbmgg)y on h@raggfﬂfaétepg alm@h@(]%) ﬁompared to the side
effect and tMp@ﬁtl}’eﬁQ& wWeRER | tng RtrRQASspbR Slroee(i:}'f modulhtc? QRN 1 sﬁx%ﬂtssadnnmstered to
he side effect is a decrease in tissue netabo

functlon. [ 00195] In sone enpodi nents, the |nvent|on

provi des a conposition contarning a calcineurin

i nhi bitor and a Bl ood- Tissue barrier (BTB) transport

proteln nDduIator mhere the caIC|neur|n |nh|b|tor S

T S g



therapeutic effect of the calcineurin inhibitor is
i ncreased by an average of at |east about 15%

an ammal m[ %@%ﬁ%&l&%ﬁi Cé]{cllpe{l}'gl{fg.ﬁ E}?{%; ?n s?){)]lfa g%}%%iw c%?gsg%f: }ngflglré? %-gglzgg%%ﬁposmons
containing 4 IBEB apepiri oteh hredblatof prédﬁﬁ in eredngiunesufficiant to Hécldateorsidestfect of a
calcineurin nﬂ% tgrabz/gg apeYag% B aqx %gt%go%t % Qlli F%?egse%t?ﬁ yafﬁ)el?& % e¥fect gf the calcineurin

erapeuti c ect wt
inhibitor bytap aresgzo of at Flﬂa@ta@pqt] 3%@81113@@} to tl}erq.ldg 6ifest @W@WWtegfect gnthout the BTB

transport prt)tgﬁrnﬁﬂ@lb'ﬁ)f Gvhef tﬁl@@&mﬁoﬁtl&ﬂib sdnahibtel boyaniaRiglaERA S 6EbiE Q¥R &4t8 the calcineurin
erapeutic effect wthaut the BT

inhibitor. I?)?O&e grnﬁ %Eﬂﬁ e 6?venm0§€bovtd§%?qngpflg}orﬁs ﬁ%n';aéré s%éaﬁ{“g traxEJ goé dprotem modulator
present in ah en@innsuffirmowplagsesa adadistof abdl@ndarin @mhditertiyan pxadge pf at least about

10% and to %ﬂcg:géefal tﬁc@“«{yeutic%%& b e I:ah(gﬁe%ﬂg Hﬁdbﬁor%fy aft gere(g@ Bat %rastqp(fu@40% compared
herapeutic effects) of the calcineurin inhib
to the side e\m@ﬁn Pt tgfeéwlpﬁutében%"f%gﬂsm ;w)tfnﬂ ntoﬁlgatgrghen the composition is
adrmmstereﬂ [cﬁdﬂx&ﬁiﬁ{at 1nﬁbl(ﬁtnﬁ:itf¢nWﬂkﬂe&ﬁl@ﬁxeur{n@ﬁﬂkﬁﬁ} [k Bdific enhHddiBREA®, the invention
provides comg%stngm% COél abn(l) gya enoe}\{lspr})gt p?o eifd it gl%lrges recsg MROR Iat Iogrﬁ suftﬁchtlt to decrease a

side effect af alcdfinewin |1rﬂmh1tnmytnntamragewﬁ@trl@sttah@1t aeto @nChte umrcrqasq arfh«frtﬁetlmeffect of the
calcineurin knhibR6ES SR hverdke Bat ARYBSut S84k fcbmbSod tott}Q sf% 8ftdct AU therapeutic effect without

the BTB trapslf};{; gf?gqliﬁ %gduﬁtcg:»gl}ﬂl %}ré%o%goesgﬁgl yane n e[r?dctf) él%%mrfwj in combination with the
calcineurin inhbitease a therapeutic effect of the cal cineurin

[00202] In Ifscﬂnrl]el egrlbé%helgy el%f%(%ﬁ%r ; 6(%% @J}ﬁ%g{mqs %Qrﬂ{gﬁgg Qp(glﬁ)huﬂ)? e.g., a flavonol such
as quercetirg prawme [ gt ffisicabinged et Hiidd eéfefa@ﬁ? ?ﬁl%’%eéf"étl‘%{bﬁoré’ﬁ an average of at
least about §92lahBo incldag: a@@@éﬁt&@fﬁct AMDE Bdlciidayin BBibask by&ii @VeR(3e oDt 1kt about 5%,
when the coarg)gé{l?rggo n%gl?to/ ﬁgboag{ﬁbl%gl(;/%x c%r%l()){ a 1?}:3w e 'illcr:r;g% 1'?'1 Qnﬁtlhﬁtor compared to the
side effect anfl vierapewtin efiscovitlhesthe patprsidl.iegn latdpal sudmstqafrrwtla In some embodiments,

the 1nvent10§1 ﬁ)\(lglggéonlpbéﬁonk §0Mﬁ§§;§dl}$henol *Qqy 95&)%31' s[l]ch ag h@eY&ﬂn present in an amount
Chr ysin, apigenin, rhoifaolin, diosmn,

sufficient top c}egré%sp A mdwéfchﬁ)f arcalf:xinfﬂmn R‘H’&*ﬁﬁﬁ‘ l@?afﬂ averﬁ%c;roif E:té‘faFtﬁ‘ out '10% and to increase a
therapeutic bt $fQhd dalcindaid 1ﬂl@&1ﬁir By arl@Edao Mt lehe&}b&ﬂ‘ 1®td, When the composition is

adrmmstereg ?0 egl ! l d 1n cBm{;] %}HZICOQI &ih ergzlalcc)lrn?&r{nqﬁhﬂpgrd :‘g!)rh ééig% glg ﬁ1de effeé:} and therapeutic

effect whenahmmewat iplgitor h@ﬂ@uﬁsterfaindthautém agfolebenoh o & ah fliiopelsuch as quercetin. In

some emboIh'ﬂ‘@ﬁts % ihRafied ﬂréﬂﬂ&s cé’iﬁ%ﬁlﬁoﬂsrégntmﬁlﬁgﬁ %lypﬂi’éﬁbl le., Fﬂrfﬁ&ﬁlﬂt such as quercetin
an anount sufficie

utic e
prsent i s oY TR BB P BT F AP TR S FTSGrog AL+ et sbo
20% and totu@rdastCr tbageutd dffhenathe utldigcugh fubbitordfy abh acragk pfial deakyypbaut 20%, when the
composnloﬁTE %ﬁﬂ‘iﬁl@gl’eﬁ t(@%{)alﬂnﬁal 1rxl%gnvﬁﬂgtﬁ)q wifd tﬁeh:glcﬁlgﬁfnqmtolr Qoﬁ{)z{rﬁﬁg the side effect

out he avono OS| tion 1s
and herapegGrATFISYIER B CHIGPGAR AVHIEN 'S AoPHESFEAB R PE o aprgRTROlrfegy @ flavonol such
as quercetub Qn e eﬂif)edhﬂ]gﬁs @fe 1ﬁ¢enﬂ1@§ﬁ&v1cﬁb£ﬁiﬁp05%ns l&%mlﬁ@g/polﬁﬂ%ol @lg., a flavonol

n 20% as. d d herei 011
b
such as querclg[%n ;aeser?tn %n anixqullet siuﬁ"imeenttto gecreaseoavs.x eegf{: go a ca c1 eurm mﬁrFlhor y an average of

at least abowtd Aitoaind togindréase/ptherhpeptiagifer ot ehg@ftlelewrln mhltgfat lzem?gu apjeraggrof at least about

20%, when lﬁﬁ%mﬁ{xﬁﬁfah is a@fmn@s%ﬁmfl' Dat ilﬁ’fﬁaltuh&ﬂr@ﬁfanorﬂﬁdl tBe GRielLMEMAibor, compared to
bitor that is tacrol i mus, Mere t acr ol

the side s} SSQHEPPHSHA DET: SUPTPEr BREVTS BRBPLE PBPLetaqghenol es. o

flavonol su€f ds @GdrcefiftdIntshie Erhtsndoimdts, thSinpenaseprbvifies campaioudontaining a polyphenol,

eg,a ﬂavo?l&fstléhlcals Qetrceglg preéeg{“];l §§§1§% &%e%pt% ldigérgaseei il&céffea of a calcineurin inhibitor
nmeasur apl e anount, corrpare t he

by an averagthefiahlsestetiout 1é)f’/<f f@éﬁo e @ thexapraitic pifestRfises CaWﬁ‘é‘Hmtlﬂ}éb“"f by an average of

at least abo®BORO&hdnl t@%ohﬁos%iﬂﬁhsﬂddﬁﬁrﬁit&éd fo@n afimalnh &ﬂlﬁblnaﬂf&ﬁmth the calcineurin inhibitor,

compared tg&? gi%%é}?e'c%g?/& e%égﬂ%&ec%peén{xﬁivﬁ %% 1gh1b1? I iS a%mgns Claréa@ibo%f)out the
polyphenollreg. gi flayordDsuAr 2087t D8 Bl e PGPS USADO e (ﬁS@S@ﬁ projv@gs| @gipositions
containing A &chpﬂ%l %rgbg(#lla\nﬁgltsﬁeh ds q%réeﬁ}{ Elrégénpﬂ aR Engyllndﬁﬁment to decrease a side effect
onposi ti ons that contains quercetin and tacrolinus

V\,here the tacrolinus is present in an anount

sufficient to exert a therag utic effect and the

quercetin is present in an anount sufficient to

|ncrease a therapeutl c effect of tacrol | nus by a

o o M e Y Y e




| east about 5% conpared to the therapeutic effect

wi thout the BTB transport protein nodulator. In sone

wepiedsrent s, a therapeutic eff of the _cal cPCEUSI0N7/088827
ofa calemegH IHPIPY P RES UL BY S POr OB« SEPOHE TR g olcmeurn
inhibitor by b0 %gerage of &g dbdup4d%hevieh the aprepitsition Bhafleistevddith@urninhd é combination
with the calglglnh Erﬁﬁ)‘?’tgro E(;m Fe??(ﬂhp 51@%&@1&19 lﬁ'erai)altlg’ Offe+ \gﬁgﬂqge: c?%?l'élﬁ'm inhibitor is

erapeu | ci neurin 1 nhi |1 S
administereq] pyithqug the Golﬁ@hegm eeg/,@r%@lobqfuclags quga@tn %B’E}? eqlg:(;iaments the invention

provides coﬁ@&ﬁﬂ@h@d}nfaﬁlﬂgﬁ%olybﬁ@ﬁ@@ eut & orfl kG hs &Nefdaﬁw}ﬁrestehlﬁn Bil4Bnount sufficient to
decrease a s%c%%ﬁ’g% g{f{ ﬁagcgngytr\r]?nelgltuggqg %{1 %E zgfr;:ragT (gfl a?]l(egg? ?bﬁg?l%%: to 1n<‘:rease a therapeutic
effect of the qakgmela'ge'ululb)y)r bnareavenagged apleaspabolited@%d, whdnghxt co@@%mon is adrmmstered to an
animal in C(ﬁ%ﬁglﬁgltﬁ e EJ“&ne‘hH@ {‘nﬂﬂﬁ&t éo%pglferi flthe é’i‘@let Jﬁ@&tan& m@rapcgt-{(,Beffect when the

transport protein modulator. In sone enbodinents, a
calcineurin nfibftarjetdmipistery witkoubthe p RIVRIERY GredrTaHO R bTY Prefte:
[00203] In b}ﬁﬁipﬁf:yi@ﬂ)ohhmeﬁtﬁl tiMieve(eh Pdvidk a l:n&ﬁﬁkmatbthhﬂcoﬁﬁl% a polyphenol that is

quercetin, ﬁOﬂlrl‘grjce[l von E‘Z,I'flﬂllyesmt I;llpel%r.r?)l ﬁ%{f(g’ilneélfs%n}l (§V\faltl éiglhrgor%-rﬁltm kaempferol,

myricetin, tm@hra permgpxun efrfingin, hesperetinehesparidinnehglepie Pfﬁmvm» plgprizdip, genistein,

biochanin Al @ﬁécﬁﬁls&@pgé’te@ﬁl SVBHBARIAE thekof, &rﬁ%&ﬁlcﬁaﬁiﬂtm}ﬂﬁ?& such as tacrolimus or a
aredto he therapeutic effect withaout the BTB

tacrolimus atnla %}ﬁett epcla e 1%]2:8)‘1 gtpéeisent flhans"iglﬁgnt s S‘Hut‘fﬁé‘n‘i? g egipeutlc effect, and

the polyphehcklesr;a@emhn @ iduetcife@ive tohiecreab @ sineeffectofithelvalointuwin intgbitor by a measurable

amount (e. g L) % 5\% ég gfak? Yeaﬁ oﬁﬁg :lgglgu?{ 816%?1% g&?tﬁ E(\)I:’n/a?g g%sfégc%crel_rll)Band to increase the

therapeutic 9fifeah@fp)eﬁqalcfslr=wepmblm am BEBRbI BORE (o SF1AD8Ycra8h ok dpast about 5, 10, 13,

20, or more@KEtle%r@rﬂl&&nbefdhﬁreinmvﬂfétsld@ BFRE Y wly CraOPmSt dsideddfibed herein. In some

embodlmen]ts t[ﬁt al n c?thg ﬁﬁf:l%%u@%l?} Qt{lttor zl;tolg: r%glgcgd lg scgec %tﬁ%ht g %erfc’)%ﬁ con51st1ng of CNS

side effectsnatiad:md@u pnOlemtmlmds ieffonts, tyyroelwtla%efﬁtarg}eldeﬁff@ts bagersatic, lﬁb@mand/ or

gastromtestﬁx!? sﬂ{é(éﬁtc@s hﬁ%ﬁﬁﬁgtlozﬂs Ih@l%&a @x@é&ﬂe%mﬁ&ﬁﬁgﬂts afe stabeffect of the calcineurin
|'cineurin inhibitor an _average o

inhibitr thaj g et £ i 4 in e BPUEE ?%%?fsfﬁb%ﬁe&glcmgmm nhibitor that
is reduced i€fcleeell ﬁmm&ﬁk(guduptcbﬁlsﬁﬂ-ﬁjﬂhéﬁﬁﬂﬁmdmop rofodianpanmdiediag tliagziness. In some

embod1men¥\'htr%rl% C&E effec? 1S e{%ﬁ} tllﬁ 9({] %b%glmeﬁg %ﬁe%l@@ t{“eg 1§Hea?ﬂ.hémih sJ)rHe embodiments,
cineurin inhibit n sonme
the CNS effém@mon@m én somqembpdﬂ\melm ths ﬁl\{&eéfwtdse@reé@m dn gqngsregnbodiments, the renal

and/or urog@rgtgf MelteBd 15356153{&1 féR e @ﬂ)ﬁﬁ cdkikRion néﬁﬂﬂkﬂxﬂ:‘i@ rrerﬁ[ ﬁﬁcﬂi&h 1mpa1rment,
an anount ficie

%u | nt sﬂsc r ea]g a% do

cesinine nreaSy WRRBUPEHEHIPEE0R™ By SGURTREE 6P 4be FEaiimdome o
micturition dis@udér, kG841 ancthdreffearomedseheacit, e rahenatiors thegdfof. dp soraf enttipdiments, the
hepatic, pan%%lat% DEML éars]tr &ﬁl@tlgiltsﬂg ei?eYJt @geléycﬁrﬁ%gledé@%ro@; cohs@@ﬁﬁ oﬂl@%fc necrosis,

% conpare he side ef her apeut ¢
hepatom’“cé? fl’é?;‘tfa% YHeRAUstR AV TReast AREBGY ?aufﬁao%"é‘ftﬁatﬁ’ﬁ 1§y dyspepsia, anorexia,
or LFT abn¥RR1) ad W&l eﬁaﬂ‘iﬁﬂ&feﬁb SBntiod hadia] dticshnEinAidnd theradt. BHor@ lembcnhments the side
tion th the calcineurin inhibitor. In sonme
1
cffectis a decn%?cs)%m%ssuf mew%chlc B ng%nt i on provides conpositions
[00204] In ermﬂteammkgryapmb@dﬂ@ew drespontiongrotidsh p corendeifion Hit cprteisefercetin and

tacrolimus, lRerd P AIRHOL pﬁﬁk@cnt inGh 8Rburk UIEEGK RASE AthSh SR EEFRC hindQhe cﬁ(ercetm is

cal ci neurin inhibit average of a east
present i 2 GO MR EH e 1 AREe SPoC Y AR TR gh f PP pRRn (s ihaverage of
least about e,abplsnm; pi More KHah RO% cis dyrited havie) ageo bfreasathe[tlezptutia bfiest of tacrolimus
bya measm%?lf{qa %g a$e ;1’%% t(]f;“at %age“ib&ft g el%t 1561@@ of 11381% & @6% Cas described herein).

ct w t jout te BIB transport protei n nodul ator,
The side effgteny bhanycelnsdest a1 dsperibed e ip seat erpodigenip teridrefiegt Al the calcineurin
inhibitor th& @s‘f@du@éﬁ 1ls @kc%tﬁhmttﬁkegr&@ cohskEitg SITN It Qs, renhin8/0f®ogenital side
i nvent i

t gﬁ ov},des _.Co
effects, repré)gﬁc? 1ye sm;tﬁra m&e tst }%ag%rganc szm a ci/or astro rq)tu%ai gl(he erilf%cts a{1d combinations

thereof. In semeagmbodiments tthessidfefeffedt eﬁtle tad)“-uﬁel@lr e@b@orahaﬂs d@u@ﬁﬁ%@@N%#lde effect. In
some embo@mféﬁ‘tL Ghd Qe éfﬁzci dF lfﬂthlthEur!ﬂ){nl@qto@fﬁ%ﬁ@ﬁguc@(ﬁ is@¢ledtRAFRIm the roup consisting
about 10% and to increase a therapeutic effect of t
cal cineurin inhibitor by an,average of at |east about
20% conpared to the side é?f ect and therapeutic
effect without the BTB transport protein nmodul ator,
when the conposition is adm ni stered to 40 V\D

NSNS S ] NN NA SIS NANT ] 1 NSNS N™ ] NSO ™ - L



adm nistered to an aninmal in conbination with the
calcineurin inhibitor. In some enbodi nents, the
of headacne(]) I%?E%%lapg (ﬁ%}é%&le, %{% fir:Tg it Olrsgrlﬁf? €2 gbeorcc]i%]cltnnl tg% &gﬁ‘?ﬁ@l@ Srrzé)r(l)lyros?g 25(7) me
embodimentsthd CIS$ efifitct beadadhe elrsemaemimidoeentsf theCNS effechis caponipelnrspme
embodiments ﬂﬁé @N § Qirfecpbé AB:RVE " AAEmE gmﬁ;duhe%ﬁsﬁle /ha ldﬁd/grQn/Sg%'ﬂgl & effect is
I ncrease a tﬁerapeutl c effect of cal ci neurin
selected from i ggup Sposisiigatf nsabé?t%z@%twméﬁmwagma%m CIggjipge increase, urinary tract
infection, olGRAAR aYBHs k@mbliigk] MOErftﬂz-ﬁféhu(ﬁﬂ?ﬂdrbﬂﬁe&raﬁle&mm(ﬁl dxbfdet ks well as other
effects ment\{\(/l)nthgr%l I, comgma%ons Ehgrae‘cr)]fs ?r? srotm % tsnﬁld lljl pa¥1 anc\{\éggg] antd}'(])?
conpos o5t £iQ adm ni ed L ar |
gastrointestipd vige pidict © melwtqdrfrombe grewd @m@@g pﬂlep«'rm |nb<lf95(1§$ hepﬁfe@zi@im liver fatty,

venooclusivk Ave? QftEs€ '&Bﬁﬂéa@éﬂ&eﬁ, cohJﬂiﬁatloﬁV\%Hﬁﬁr%ndyQﬁe@Mh ABexia, or LFT abnormal, as well
OerOS| tions containin

as other effegfy gintiopderiifie PreaP P o i L B EFERE oo o

tissue metatdBC fuga®e. a si de effect of a cal ci neurin inhibitor by

[00205] In % e%}ﬁ%&ﬂﬁgnté) ft ventko% Isotv és’/ ﬁ(ﬁlrbgntti&n gI? ga@@fbﬁn@mhlbltor and a
l}e I’] e C a

erap eutic’e I neurin 1 nAibitor
Blood—Tlssw@inawTBf ARS8 o Ry B L p—

sufficient toazgéﬂ Db 88l ftett 220 tha BT tandpbrt 9&?@&1 Iﬂaiula‘ﬂﬂ isWrdsbnt irlé amount sufficient to
| ci neurin i n

change the e gD AUV T EupGPPR G L FRGn i LRGP 2 S ubic amoun,
compared tdf thawonraptraten efitha salcjuearin ethibitor i the pbyslagido bupimprertipent withdyethe BTB

transport pnl)tQi}{ %ﬁﬁlg& %&Whéj&%pGQ%QSc'écﬂﬁﬂﬁ&e@ Qr&h @fnﬁllaf‘ Gn $bme embodiments, the BTB
pol yphenol flavonol such guercetin present

tansport rotRim ARG ETeSsEAbF SAUFRHRIMGT HER R inl Plpr e ppBlogicgpompartment
where a sidfeffead iChro@isEd. IMn bcﬁﬁh! daibb@inely, tidrtomdtetAige ofthe @lcilead@sinhibitor is decreased by
an average (ﬁbﬁlgash%bg)i{gﬁ?(g 1% ggl {%5&%5%‘2?}453%6; ?%%8 eblé]z '90(57?' é?ﬁ;%g% li)ptﬁore than 95%,
compared to]hegongweptionivéthew s din qrwpor@rotfamr@pqlﬂl%?re fregme @mh?fhments the
concentratuﬁlryf[ﬁ@lcaﬂ:lﬂeuﬁg piviet i frapcki By Exhﬁvef:a@é §1 0 REME hdui m |cbﬂn§>z@§d to the
ared to the side eff&gt aE t her (ﬁutlc fih
concentui Aot K ERSTHTIEN RO TP 1< SR E e PG TR oF e
calcineurin tnh#ité PO plyypilolRohl copagtmentds ddcaai by arsavehgad aglast doti 19%, compared to
the concentJapon witHdh tgcr@ﬂg lrrﬂggbtrﬁprotglg ?no!dlﬂ%(tgln tIh 9&116%&3&1191@1%3 the concentration of the
onposi tions cont I ng a polyphenol, e.g., a flavonol
calincurin gHBHoTER altVé&O@éleﬂerEﬂ“@f%ﬂf qorresaR bARBAREESRTPY et Bt g compared to
the concent@B&] WidD6t the STHI &ar@ﬁcfrﬁﬁ&telﬁfmoaulﬁitai Qh B@kd dnibodimbhty) itie@ondaytration of the
east

calcineurin ?xﬁlgftlc\érgxré g ?l?eyéigfeo]ggr%%l cE)m z*nn%eﬁt 1S (lilec egsl,zeg(;{l ?Ilnn %ertag%cl)trzlig{eagstﬁu@zo% compared to
the concent@tiar wigoutghe BEB frampdrt mw@mmogﬁlwr Wih eqanet eipodimertp ¢t cpmhtranon of 2
calcineurin lnﬁlbﬁm le%’sl%fogféaltcgmﬁaﬂtn@m 1Mbsthlﬁlaﬁ§)aﬁhiﬂ§éd| ORpitd B tHeRBncentration

cal ci neuri'n inhibjtor c:orrpaa{yheg1 he side effect
without th S RGP BB BoBlBc 1S RIEHA PHOUHISE] T R BT no messurabe
or no statisticsllyasikii flthig c@fcexdravibrt dTdhetcak-neurd igobiypphenblsiolegigl ¢ongartment, when
admmlstereri Enac\(/)%ggl tlo%%ﬁll the BHSS o?t sﬂnﬂem Hadlﬁzptgrle embodi nents, the

ntion provides co t1ons cont ai ni ng a

[00206] Thpso prys'g]ape ﬂ]@podlrgen@s the inventgy piewides coIpPFitioas faﬂéplg@fl il ﬁolyphenol e.g.,a
flavonol, anRh§ &fdHeutifn 1nﬁiBlt&nWhHﬂ§ th® bm(flﬂlfﬁlflﬁ Hﬁnbtt& ld@‘ésreﬁtaﬁ &n @nduhOfficient to exert an
oSS S L B D Db SRS
concentratiqfof tha @alciaduein frdhihitoninja physipildeoel dyylpann%lv@sr %@@S@“ﬁblmmueasqmpared to the

concentratlcﬁihgﬂlt)ut tl?e%@ypmgp e. % heasohR %Eﬁ o Ebdlp%mm er&h@t@l%g t(I 291 aflihal. The
animal in co |na|0nWt he cal cineurin inhib

measurable agPHRAPRY DY 4 2VETRE o P‘d@‘sﬁbf"éét/" e ke fGpeutee el é’tas described herein.
In some em¥di@AcntsNBe fRlsdiogRblrcoMpdrfitntik & Gnirhlsicadis spitah.elhaometbivdinients, the
physiologic%llﬂ]cgmgarpn%lnﬁglg rsfzpl'gl s}f]ste%i Q{x ﬁorf’i‘e erﬁxs/bg%%él?gtg ltlrlJ fﬂg‘l\gﬁ J@%cag yo%ﬁp%ﬁltnl:rﬁ is a pancreatic
system. In goesondpdingns tl@(physaqlq@qucoglpggp%ﬁ@mwc systegj. | In spme embodiments, the
phys1olog1c£l|caMmen§1§|§Fet@@oxﬁb\dﬁﬁgﬁt| n present in an anDunt

sufficient to decrease a side effect of a calcineurin

i nhibitor by an average of ?t | east about 10% and to

i ncrease a therapeutic effeé of the cal cineurin

inhibitor by an average of at |east about 30% when

t he conp03|t| on |s adm n| stered to an an| mal |n

Y




effect of the calcineurin inhibitor by an average of

at | east about 50% when the corrpositi onis
o020 R RC bt BR oG subhed D The PR ARtecn
isoquercetin, Hayapausincapedehiacthonfigndioshen, geladewi, fgrtini mprinntfuiifpikhonpférsl, myricetin,

taxifolin, nﬁﬁtgén'ﬁi ﬁarﬁlﬁﬁdhe\%eg?lﬁ l’ﬂesﬁehﬁn %hHQAn)égﬂﬁ)@é?h ph?ongdm g%mstem biochanin A,
| avonol sSuch_as quercetin In exenp

catechin,org ST PRSP RIS 20 awbwewégmab% Fhﬂb‘é faciolius, flgre acrolimus
is present 1rca31rhhﬁ)hﬂt§uﬁﬁc1ﬁﬂ|tg/@43ﬂ B&ﬂera‘phﬂfb eff&ct aflfiuid ﬂ‘z@faﬂdﬂm present in an amount sufficient to

I soguer cet {Iavon a e r hoi.f ol
decrease the,Conceniration o atro 1mus in a physio oélcal co ;Prln% a mea able h d to th
diosm n, f Psy t n, y KAE 21‘“?50ru O compared fo the

concentratlmlitl@ettthqqﬂavpmt |Whe31 thmconmamﬁmgemrmmstp;aql tonlg |amma1 The measurable amount may

be an averageetﬁgﬁl%gst AH3ut ﬁ'ﬁsl@‘%r 1594, @O%C&%&@tﬁﬁr 2004us QEs%l;ﬂ')era’herem In some embodiments,
ri zdi n, geni st ei n, i ochanin A,  catechin,
the physml%ﬁﬁa

&Iﬁfleﬁlt 1 alpergra]ﬁepﬁ)ai VSRR {Ihs@]:né SIF'lbOdgHﬁltS the physmloglcal compartment
is a renal syst@inC ilmn@ue iembodidérnpd, the phys®iltgivalasmbatiiedt i Apschticsystem. In some

Cc | h
embodlmen'i E‘lg gﬂr)%’sm&%lcgl%@gﬁ%ﬁwga ﬁ Ita{}i sg%t?lnt glrggll)%lé Frgbodrl' ngsi‘ %19 glars%loglcal
COmPartme’é‘ﬂ$2e’°@tal commertmehe pol yphenol is present in an anmount
[00208] In &frﬁe&ﬁﬁlﬂoéﬁﬁleﬁ@ tlieaﬁxreﬁﬁlﬁ@r@lc&b genRtifiastha0fontalitn ﬂ‘a@hlﬁ)‘l ﬂl@ME fercetin,
ur an av

galangin, or, liaerrl%ljg g[” (‘gﬁ'ﬁ{na%{m t eéeofi1 fgg alhcdr?rgﬁrgrwéliuglg(}r It]lghls ?ﬁ@ 1m wher]e tacrolimus is
present in agl @goynit Hdlicidnetoexer) a herdpeutic ¢ffectrapdithe fliavvmol if preseatpe ert argount sufficient to
decrease th@éofnaﬁtratgtl of Q&oﬁrﬁl!lsq}yra%hpabieramomtt Qny tpg)éd 1) tﬁ@%ﬁ&%@gioﬁ gvlthout the

., 4an average of | eas bout )
flavonol whg@the ﬁ?mmgéxltl@n tsﬁ%fﬁmgtﬁ%d to,an adxg%a(l:r Tlleéyépaﬂgb& aw)ount-ﬁxaé( b§ pRjgverage of at least
about 5%, 1004 eeb, m%yorhﬁ)raﬂhyn m%i& REckib&d hetttn. AR Sdakel eeeddlheﬁte ItHe. ph&srbloglcal

side effe f ci neu
cornpartmeffil a cte):n?aqgerv us tsysI eéﬂ rhé Lll%e eea%lt)%lmgrét (t"he ?1681(];1 %cai:%oﬁné)artment B arenal system.

In some embm@m {hg ghysfologiig compaitment if emnsreatircesmmm ahldpoe embodlments the

physiologichilc@SiSdHnled! is § héiﬁtlcesfygt@rﬁt Brsohf BBt GdntsV @e §]yy§11i)ﬁ)§ic§l|cgﬁpartment is a fetal
effects, pancreatic, hepatic and/or gastrointestinal

Cmpartme‘étl de effects, and conbinations thereof. In sone

[00209] In emmipadibodintss, tltehmvesﬁldﬂl@rtﬁzﬁcfeeﬁhn}xoﬁitittﬂﬁ ghac@h@inn@ecétin and tacrolimus where

tacrolfmus ié n%egg ﬁlgﬁ d\‘i’xgr}qe@%sugﬁmé’nﬁgle%&'\ga {g?r?fgegtt eota ﬂg thgf {Jegclgehré bs pesent in an amount

sufficient toj depieasp the concpiation of tackligEet 4 pélye‘évgee% @&mﬁlﬁ@?ﬂt bhemgaseeblc amourt,

compared t&ma Sdnsetﬂtra@neinhbea‘daedﬁe whtK BEBEmpokifi&OR h&mn}l@t@{eﬁ &I dMQSiInAl. The

measurable f”irrn%% 1?1%? ?e nansage{%gegﬁﬁt olan‘ﬁ%wftga ﬁ(ﬁ’ é’ (%%Sz@?oé pre; tgan 25 7o as described herein.
In some embaizrdantshtbe physiobgivel cembathientint sentralingey oGNBstaf.f mebmé gmbodiments, the

physmloglclalreglgm&nt it Qre%ﬁrs@steeﬁfqg %Mb%dmkﬁg tlgﬁyé%lg Gl od artment is a pancreatic
par est hesia. I n_sone epbodi nents, the rena and/ o

system. Tn (g SETPRPILS (G ORE] OEPRETBEL SISO TR IeBiggmbodinents,the
physiologicalGh@pBtnicAgs Ofetah epifantneni ci ty, renal function

[00210] In L%aehﬁ)%gignts tl%rllggﬁtjioqlpgcsrédtep ¢ go%%ghonucrohtﬁﬁfr% a cglaﬁéurm inhibitor and a Blood-
Tissue barripre(fpd Bgfvanénoatrpé?f?le H@?flﬂﬁ?r@wﬁﬂrwe cagiequpp iniﬂlbﬁ?r igprasspicie pn ampamt sufficient

to exert a thWBhduti S0t A8 khe I TBARRL SHo AP OR AR lid hresOit 1§moﬁﬁtshﬂﬁ8§nt to increase
reat

th f. | enbodi its, th he
e concencii ) el B AR UECT Rt G ke el R Bot BEPBADT g compared o
the concentdatien qj ﬁ}@@plci@gmgliilgﬁﬁimgw@ﬁouh@pETB Crampp@t weiem modulator, when the composition is

administered mﬂtaﬁhﬁf(llﬁbﬂlyles (lflpﬂﬁfolctg?ctai Sbmp Xr@ﬁ%g%éﬁ% Mfat drk ¥& Nimited to, blood, liver,
di sease, diarrhea, hausea, COI’]StI patl on vonvt i ng,

lymph nodeayglﬁe@pgelyg s;ﬁﬁgeselmegmes &ngipeprtam&% In ggncw@}bpdlg@ms a concentration of
the calcineu€ih iibitefif melte&eme;mm a@&aé‘tﬁif@ﬂ 18ast an.butepnbmat)mma) B4)@0,e16f 50, 55, 60, 65,
di. gen effe e

70, 75, 80, éS 9(2 gg%ﬁlgl{g;ggh 2 fclj)rt]n % g tosthedtgﬁgﬁﬂtic e?}ect %tg?ﬁ%ecﬁ]%anspog protein
modulator. @X@mg |eglbg/d11geﬁgﬁ@@pngmtson of fe cileipamn p@ﬁntpqvl@mcr@@sgd by an average of at least
about 5%, c6APARRISh tHe QSthmtlorp&f @Ke&hﬂﬁeﬁuﬁﬁrﬁﬁkk Ritehdhe BaB rthﬁs!p&Uﬁrotem modulator.

where tacrolinus is present in an anmount sufficient to

exert a therapeutic effect,,and the quercetin is

present in an anpount effect?Ve to decrease a side

effect of tacrolinus by a nmeasurable anmount (e.g., an

aver age of at I east about 5, 10, 15 20, or nore than

P N . Y A T e T ' I T T



infection, oliguria, cystitis haenorrhagic,
henol ytic-urem ¢ syndronme or mcturition disorder, as
In some gn%%lmé%%gg) th fhn gtbo%ff e%ﬁ:ztélgmgl%gtirllhl ’ttoﬂg Erﬁ:}eQSeg gi ancgreraép(ﬁsaztogﬂﬁ%%zll 10%,
compared tefid fencentigaant of diegaleigeurmanhitsforiwitleoff @@BTB §a1§e¢rémp@dl niqdglator. In some
embodxmen&sh&)ngz{ngytfbn%@ﬂé ktihddgin Qﬁub'i}gﬂﬂnlcﬁas@@ by Q}S.ngrage of at least about 15%, compared
hepatotoxicity, liver fatty venoocl usive |iver

to the conccr & o he ppisipuHB I e X ey e P UE RO X gAY In some
embodlmendsys Qﬁﬁﬁ]ltr&;ona)lﬂﬁlé ealtifeuri inhibiidr iabeis@ by arsesergd df at lasst about 20%,
compared t? Ié]g(;nceenftrfa Zﬂgngglt%lggﬂltnh i bgl!ogvevltﬁe)o% %o Hj? 2 %sbgrp rP{éagl%o%Blfator In some
embodiments; g(glg@trpﬁﬂna)ﬁ@p p@mﬁq}xﬁg irhghitor 1E g@g@gglly Wcrgefﬁ%compared to the concentration of

the calcine®iROEHi B Rout hOBTH YRRt ABeRVALERE a comoosi tion

[00211] In %%e%&b%lggﬂé n@;?%,e?l%é%ep(um%i L??r}%??é%grg %O%B}n&g ea Cﬁlcmeunn inhibitor and a Blood-

Tissue barrgn(matrmsporvmetm niolgator Wbérn ég rcalpingunin ifittitor is pesqpf @9 Anount sufficient

to exert a tHefdp & @i%gpﬂltd the%ﬁfg 'Jraﬁlkp%pt r&tcgn %g\ﬁ&toﬁs ]%Ijgs%ﬁtqg @xygth&m%ﬁﬁ%ht to increase
ang the BIB transgort ﬁbteln nodul present in

the concentgatiompfhpreleingyri ighibitpr in thooddp amgasurails EOHRE PP 111 Gimegatration of the

calcineurin pHAySbOVi@@LIGEd BTH fRapdriRokin lodtlbor, abCthé &iipositidr 1B hdmihietered to an

by a neasurabl e anount, conpared to the concentration

of the calcineurin inhibitor in the physiol ogica

[00212] In samgranbodisants,whet ih‘@mioqm@icgﬂ'Bcompoaiﬁgrpmntai@mcg]cﬁeurin inhibitor and a Blood-

Tissue bam@p@‘StHB BQ{spom%n%@ulthm% tHe QE]Clh&lnﬁ GhHivHosS Tk Efe@éit n@n @Mount sufficient

nbodi nent s, BTB trans

o cxerta UGRRE ATOUGPECEN. (ECEAEua PGB RAERE PO yffcient o increase

the concent@@ibicdbMUtaicmenrithhliibitod in 4 lmmahqmg&suecﬂyegﬁeaalkabwman_m ¢vBipbred to the

concentrati Who% th% C%Cl?l%lg% 1&5&1&)9 $v tlllo% L QQP ﬁ'oé r{ﬁ dEﬂRQQ&h@E{% §0mposition is
the } h C|n nin tor 1s

. concentration o € Ca
administered dqaneaaissd) mehﬁofWWﬁg@ t&ﬁuealech}dé a%ttarf‘d%mut@ to, flgymug.chone marrow,

lymph noded Qplegr5 pey%les p%es 4h 1ydhphati@0, 55, 60, 6 5 7 0 75, 80,

50
[00213] In é%ﬁeceé[g?ihg{ept&ﬁﬁwnx?erﬁgﬂ{pqgﬂ(gs %{%"ROFIEEEC }afmnﬁr Jegmﬁurm inhibitor and a Blood-
Tissue barrieD@TIBa trarsport protgio m@deinton chihere Kife salcmd:umn ithinioris preseni mpan efpount sufficient

to exerta tlIenSeu%Q Lﬁécpﬁlldrﬂllerh”f’ﬂ]mn%oh%otéﬁ mqglﬁgt&q§§rgsegym dhlarftGf Q8feient to decrease
| east about 5% conpared t concentration

the concen%ﬂt%fdbe PligemrEnipios &0 ganpiiot & l?fi“ﬁ%&‘u?raltl’éﬁ or he{t, By prgeasurable

amount, coﬁjﬂi&ﬂb R Rbifeenttalién CARCARINER N iGiibiek withert the BITBI taeypbit Protein modulator,
S|olo i cal conpartnment is decreased

when the CQDm OSIPOD N adrrélméterggp at afleagt about 10% conpared to the

[00214] In e@m@mbpﬂlaten@ﬁhwmwmm@s BYBIROsHAR grfatningrageks jngurin inhibitor and a Blood-

Tissue barrﬂp@ﬂlB?HMspor! BotSi IR dS1FIBH Unbre e 2 alchLRin GEHY B s E)ﬁ:tsdnﬂfﬂ af himount sufficient

o ot SR 0 D PR ot B BB E L Solug e 0 e
the clearan@&lp@ tht: cdl&BGurio oipétpeitbrt ophyslobgicdromprrtnght vdrrevthd dabpiteurirhighibitor exerts a
ﬂwmpamcgﬁﬁ (ransport protein nodulator. In some enbodiments,

e concentration of the calcineurin inhibitor in a _
[00215] ApfayespesT ayisedlterabipEfrbmalorster 8ct Sadf ey haringYRisEglis st being at
least about Qﬁurﬂin sugasd, prhably a2 Q% asanpPrmes sﬁt@ectst ﬂStEfeﬁB]ﬂGtt':‘]BisE &ointOlld human
subjects, ev\é\41 n%lgr(%llil)tﬁeéetﬁ%kg}: eﬁ;[%gtaé%lﬁ 22 fr% rntrlagte{l ec?s ?nd mosé’I af gig?]l at leas§a%n§ 50 human
subjects. | nhi bitor in a physiological conpartnment is
[00216] In §M@esén%glllrélltls Mh&h%ﬂh&ﬁ;r&qdeg Q Mo@ﬂoﬁ @aﬁcbﬁalﬁ%@aﬁﬁﬁeﬁﬁ{ inBiBitor and a BTB

hout the BTB_transport proteugdnodm

wansport prOTSRARIT €16 §PUTHIRAF e HSOTE " R oW TEB s ggetion ofone
or more of The cdl@astf Alhib@ors @ﬁd/di(BTEtt&tﬂp@tt ipdid todilagi €.4. @ @olyphenol such as a flavonol is
Jess than 10‘62”9@?%@ ’7(5;)” 6@{/)0 gda)e 46% 0)” \AH%' P)% §%bi75/°r16% nlsf% 14%, 13%, 12%, 11%,

si 6l ogi ¢ en n1n|s er ed
10%, 9%, S%ﬁ%)b et /E)I‘FV‘WIS%I'}Z% hle/O B'ﬁg’ PA%nepGr ¢ z%f(b]t"/elorp9r%88§°/at%‘?7% 0.06%,
0.05%, 0.0490 @2036:1 0.65%50.0104) 0909B, C0VRRMD. 0B, 8,00690.8).08%EMY1494) 0.003%, 0.002%,
provi des conpositions that contain a pol yphenol, e.g.,
a flavonol, and an cal ci neycin inhibitor, where the
calcineurin inhibitor is present in an anount
sufficient to exert an therapeutic effect and the
polyphenol ~e.g., a flavonol |s present |n an anDunt

...... o S o . o I

animal.



I soquercetin, flavon, chrysin, apigenin, rhoifolin,

di osmn, galangin, fisetin, norin, rutin, kaenpferol,
0.001%, V. Q%Y ?ng@?’% 0. o@é%fe(?!l)dgg% 5‘%5?%@@%&% ﬁﬁédrsg/gbBoozP/ETJPUS%%Z/‘%?%?/ZJ WiV or
v/v. phl ori zdi n, genistein, biochanin A catechin, or

[00217] In @&h%b%glm&ﬂts t&rcoﬁceﬁﬁ)ﬂﬁh Bednke QPmBJE f ﬁ@Ealmﬁ’éﬁgn ﬁﬁhbuors and/or BTB transport
calcineurin _inhibitor that is tacrolinus

protein modulgiqr .- ApalYPlieRol spcbanflayopoid s eatstfen Lip AP % Bt 3. 50%. 40%,30%
20%, 19.756% €9.50%, 1bhe%apButd. 5% 8.60%, 1anatiRe, {1.26909n050%, sl 7@5BIEN 16.75%,

16.50%, 16%?%?1%% 5‘?’7@3} 13%%' 1°5'2§‘9t15t>/°14 gﬁ/‘:rﬁ%‘gﬁ,p%%%éﬁ%gg%%@l@%%, 13.25%

13%, 12,75 4B HPADP 85 ATBUNt 700 Ik SPed 1067, 160 AHEIALDEA% 10%,9.75%, 9.50%
9.25% 9%, Wi76920815 00k, RS 58 By 9118d, Vo@D AR, BOBIBS, b5, 6.5% 6%, 5.75%, 5.50%, 5.25%

s, 79GS0 82T LI 4T BE ML, MBS, 1 v

0.5%, 0.4%108%, 6.20a,D. P03 09%0, 0686 0.078€ 010670£0.96.%, [0rP4%0P83%, 0.02%, 0.01%, 0.009%,
0.008%, 0. (ﬁﬁ?o@'b?’ﬁe/”b%os%tdlm%hé’ §(53‘5’/I 89b52l 0. nggé‘f)éoﬁ? 6060%‘7 0.0007%, 0.0006%,

Aer vous I'n sone e i ment s,
00005%aOpﬂ‘?%@(9}08@3%&008%19&9{09%%W/“i’g”‘ao?\éhal system In sone

[00218] In Wﬁb@'@lﬁkﬁm tﬁd‘tﬁn&h&zﬁio@ bﬁgie GBmore Qfﬂha Ed’lﬂﬁﬁﬁhn inGib&ors and/or BTB transport
st.e

protein mo%ﬁay(%{ egga:a) !qulg% en(g 8% a5 ﬁ%vomel 1Ss nggﬁ ranget' fr]om S}i})r?mmatel}/ 0. 0001% to
approximatelgr5¢fdi approkisatelyHe004 Pryte aprrexgately 40 %ommxtrmix 0.pK% ¢ aﬂﬂelloalmately 30%,
approx1mat919 m@%ttm}oxnlmqgg%/l ai;ﬁoﬁﬁﬁg@ly@@QQB Qﬁ)%x%natél? £8%, approximately 0.04% to

i hvention provid mposi tions that conta (t/a o
spproximately 31 Gy ppror ey QOB BB FE G414 RGN Y AShisreBpgmately 2%
approximatélfy 000¥sté ﬁl:@idxﬁﬁhtdllf]ﬂt"/e @pprodingteln0.08% t6 h}fjﬁbjdithﬂlely ¥tk Bipprokimately 0.09% to

oS tacr [ o
approx1matelﬁg£ﬁ) apgrolgufmape d‘ﬂ[&}S o o ap r)?()g?r%ategr U él? O%(ujlasfely g ??ég ::;gpg;x y 20%,
approximatglyi .34 ta gpmiefimately @?"és@@moxmﬁtew %ﬂnﬁ?m@mafelmlﬁén gpprqyimately 0.5% to
approx1matgl§ Gh% %Ero&ﬁﬁtem)@ 218 z{pﬁltoki@ﬁte@f 1 6t%a Qﬁﬁé)dlrfﬁ-i&y by%ao approx1mate ly 15%,

concen

spprosi s ERA 0 SRR B BAGPPRRER DI BHBOST RGN 1ok spprovimatey 1% o

approximatglg MDY ivgv er/edr t/e. van ani mal . The neasur abl e anount nay

[00219] In @&nea&]nb%}f?r{eﬁtg ehPfon@hird (BASE one 3PABE PR A urid 2Hebitd 9 YR/ R'BTB transport
20% as described herein. In sone .

protein mo«éamdq fme mﬂgphefuﬂ Uity & flisiongifl ssdn the EpapHEPT ARExITYCly 0.001% to

approx1mat619r10% &Jppﬁjﬁfrﬂé&%ﬁo ﬁly@foaﬁﬂ)roilﬂl?ts@ri% eﬂiﬁ@ﬂhﬁﬂﬁfﬂb 92%tdproximately 4.5%,

approx1mat§l%%é& %{ roxn{l%e r tg?r‘?)?ltma € ga(f04n’/3 tr<]) ag;}r{) 1rsn£1tt§1y 3. 5fV| app?oxqgately 0.05% to

approximatpla Al amrdxgnassiyf. é@% tq qn)p@@ln@teé'r?eiﬁ’@l anErmﬂQlateb’Iﬁ)éﬂ% t0 approximately 2%,

approxmtplpmmlt@ P AmAQPIY:! IPBRkinkafel;20 BB AlabSroBidhale§NMY6, hfbr&@HRely 0.1% to
nbaodi rrent? t he' physi ol ogi cal conpartnent is a fetal

appr"’“matéléﬁr(?ﬁé?‘l"% VOorM3p2091 In some enbodi ments, the
[00220] In |sdsruc9emﬁboom1ems akd aim&mcminm|nto|reocrf$hetchlametcmnmalblmscpué/pdém ansport protein
modulator, @%gajo%ﬁ Mas%@&mdtlg&%gll t!) s Itlﬁ\n Ré E%eﬂq% 9'0'%f 8K g 8.0g, 75g,70¢g,

|C|ent to exer erap eutlc e
6.5 g, 6.0 gt hee.gutsh ¢6ts O BS3 - pr-8deh Sien?- %1& LA OSUE 0% 8ﬁ§gt°ogg 0.758,0.7¢,
0.65 g, 0. 6gQﬁ§5%aSSgt(h435 £0RGents @iizaNno.of gtoary, ol gus! g w.0a g, o 08 g, 0.07 g, 0.06 g, 0.05
oql a
2, 004g, 0.2)2 e%go‘f %&3 C(és'r%e%gp% o%oggﬁ)gdé bdu@ﬁ ég{’) %002 g, 0.001 g,
0.0009 g, 0t0Re8 g:@lﬁ?m?sg 0i0009 5. 90@@@ ADe e 803 @, @tﬂO(HrngéHOOOTrg}e

[00221] In g@rﬁ@éﬁtﬁ@ﬂnﬁn@ Mouﬂiﬂx\f opeeor%r@df%e@@%n@tfrm@ﬁhlﬁl%?s%hd/@m transport protein
% 10% 15% 20% nore than 20% as descrii

modulator, ﬁgrae;?ollyp enplsughhzsg H‘H)Bﬂil 1h@ﬂrte§hant0r980 lp%)?é)f)%% %8108(% g, 0.0004 g, 0.0005 g,
0.0006 g, O(I)OOTD@DIOU(B’E 0i080%x, 0. €0t #,8l00 e, VOOS g, NWR LN 0.008R gJ0F085 g, 0.004 g, 0.0045 g,

0.005 g, 0. (ﬁ)’%‘?? nt(§0065 o %'oﬁ’}soggb%éih%%%’ﬁ?% b%@% J. 0%95"‘g 8R! 0.015 g, 0.02

I ment ‘ol o

6 0075 5 RSy 089493&95@91%%%&%5 P\ 0 GOpR07S £, 0.08 0085 ¢, 009 ¢,
0.095 g, 0. regb@ds PRt s, 0.09€ oy 56.94 ©0i4Gal 0.£0803re OENE, 016, 80.652,0.7¢2,075¢, 08 ¢,
hepatic system In sonme enbodi nents, the
physi ol ogi cal conpartnent i 62 fetal conpart nent.
[ 002101 I n sone enbodi nents, the invention provides a
conmposition containing a calcineurin inhibitor and a
Blood Tlssue barrler (BTB) ‘transport proteln

. T




44 1 n sone enpoai nernsiconcentration of the
cal cineurin inhibitor is increased by an average~ul in

055 8,05 R B Ll 18 DA Biior St & RO B 598 L P dpbr VB o0& DE 05 B or

10g. protein nodulator. In some enbodinents, concentratl on

[00222] In gctm J?Iﬁ)oglg#eﬁtg QI?elbglﬂoﬂnt of etur gn(a;e c;f he! c&&%&@ﬁq&ﬂg‘%rs@ﬂd/or BTB transport protein

g; east % corrgFm
modulator . wHphaRe) o a5 (RHEOUA) EISauNE At §-WRH P O Breolf0I e 00057 &,
0.01-6 g, 0.BIBglo. aMs 04 g o3¢l N nodul ator. In sone enbodinents,

[00223] In g‘)he%}%gaggeglt&)rogirlxllegtg cg{/ng?sql éls %a)tjft}?e 1{1]vee|lf{ eloanslflcluﬁg élget*rce%aéylc? tacrolimus, where
quercetin ispoIvpd el agurtt firemebat @1109&mng.on alpfit 10n90¢ anlgcar peayt $R1000 mg, or about 100-

1000 mg, of zﬂ;'&htti' 408", g%ltaIBQLHtS 508 G BFBodut 9015RANS, oPLHRhEI00-s6PHAL 0Bt 200-1000 me,
enbodi ments, concentration of the cal crneurin

oxabout 20D AT B 5SS 0TIe Y {° Pacr dp8t? B ApIPE O PGt 100 me, or
about 200 i) BEHBEL280 in@)br@bout 8d0ang at owe00 g, drabéud5a0ahg, wh 4boALED0 mg, or about 700

mg, or abo&et n@oolaB; %r al{o%{b%e% ! or%%c?ut ?b&) mgggrlijc{ tgcaglgmus [15 Cpggsl,'r;lt :l'n :!nnamcbqgﬁiom 0.01 to 200

nventi on Provi
mg, or abowt §rit14P migney ahOl@Qlldl‘ héunilh 20039 #). ool 0aned a BI ood T| ssue

[00224] In Q@l‘ﬁé‘ én%dl(r@ﬂ_tg)tac&(ﬂﬁﬂ@/ﬁﬁ&tl@ [sQteBém aﬂmgﬂ bats0mg (%ﬁﬁﬁu&(ﬂ\@rcetm) In some

calcipeurin inhibito sent i.n_an ano
embodiner g o g et At 0L Y B BT B S At | some
embodimerily; ANl is pxles}hmt aborod Ung bt the gquepretrsie ptesdnnataboua Aiumg. In some
embodxmen%s Faf:ljoﬁfnl?ﬂg Jha[g EIEO%?@ ?mﬁ ta%fthg %Qi:cgm & gIelse%pat gf)ou'i Eﬁ) mg. In some

neurl heasur ab anount ,
embodlmetx&s@ﬁﬁrak@e i e SRME L hEE 48 Bnatsieeihis precal *aﬁah% F40q me. I some
embodlmedtsn ﬁbrlahﬂ'nﬁ)sf is )zMe§ehQalﬂ tbduh®s B Bnd hagspetit is pretin€itAbdid cool rﬁg ah some
embodlrnen[tsoairf eﬁ 1(s: gr entS at Eib OP 0 % 3 a?JTElle g\%gc%{m 18 gretsen?zﬂ aboru(t) \&/{6& In some
embodimento RpoEney lsmres:gmt aborqt (higma apdthe fyvengtin 1 piesdn & |ab<DlF 5Q9roR.- a{n some

embodlmen@ %%Ilml]-sl i® ﬁﬂé&npﬁ El;o'u% 5 ?Iﬁ) thl ﬁ@ﬁ%@xpfs &e%n@lt%b&ht 1000 mg. In some
modul ator, where the calcineurin inhibitor is present

embocimere CEEAABPIEEUR PGl E 20 0 BiEBFED ‘SPEeparApRt € e feegme

embodimends) dcﬁnl’hﬁusﬁ?ﬁ’eieﬁﬁﬁ strmf t mp et B duenBtul ateomht 4t 8bdur 2¥end. Ih kome

embodimerty, tacro uust is 3 e!en{ e AL lbrtng alllcﬂﬁé’ cﬁl%t?‘c?tm 1ts Ex%s %Pﬂ g@({lﬂ g(%trfl rin QJme
rish urin 1 n or tissue

embodimentp asnghlabﬁ lepramtm @bout:bwe alvcletble wrcmes PEEAEY ﬁbquatqoa ﬁﬂgohl some

embodimertd) %c&ﬁﬂn{ﬁ il Sﬂége'nfht b ﬁbin& Qﬁd hé &d&%ﬁn 1@ Bﬁsega- 8 aEJuaﬁﬁ)Hngr tIn some
n nodul at o r,
embodlmergsd I

AlBR B AR ATY PRI PERL PO n some
embodimerttd, gistaBminie bragtet dyattouby mg Aot the quercedrdis pesent 41 ybays 300ag dn some
embodlmer{@{agrﬁmnus 1Is }{Ig&lﬂt zﬂ 9!9)%?’5 mg Qﬁ@tﬁ@queﬁ:@éfrﬁg pl%seﬂ%t Qﬁlﬁ? 100@% In some

atics. | n " sone enbod | nent s, the i nvention
embodlmelm Bt lépréifﬁbaé g‘?qur BB PGS REIES st 10 . 15 some
embodimertd) Ricldlif @ is ﬁﬂéﬂm&lt RO mg: hrﬂ&]htﬁqublaétfrﬂ 1€1Sres(eB-EBébohf 2800 ${20 4 some
ernbodlmexft)s glcroirll%]lusq?prlésen a?f%%orlll L e?rltdr%hee cﬁlg‘rlce %nr}se I‘S;rEJth alt 51!1'11@ OB Ql{g |11§ some
embodlmeqtsh et i pregehf aéeltouamnz g tRTEercetirisprotent apmweh 00 mg. In some
embodimeri®D Sheto BB is bl%seﬁf K960 19 g A t@@%&tlnﬁyﬁgdeﬁﬂ a8f¥out W0 mg. In some
decrease . the conceng ation of the calc

embodimenis, BESHRRY S PR BP Pah, > Bl B q“ﬁ‘ic%ﬁﬁ‘éi/*’reie?\i‘é%"’“ﬁ%ﬂ Feopn some
embodimertg &fzﬂbllmWS preseptas bivcmb] Seng mdﬂhnmercamnpmedt at ghobi®0 mg. In some
embodlmergsr%&%ﬁ&m& ;5 QP atbdif1 S gdnﬁéﬂuwetinnm,@gemq abihud ﬁ@wnfgt he

trans protein nodul he conposli
[00225] In |11§U15§]ﬁpqﬁlt§3tl% faéﬂ)hfngs A bgﬁqeﬁ;aq at at[ogbgi%)lmg/yﬁd Sbhel mg/ml, or l 20 mg/ml, or
about 1, 5, ﬁiTJBfJZU rﬂgﬂﬂ fnd qudteetin I%W@Bﬁtl 101@0(p)ﬁ1@h’rll dﬁ?&b(ﬂlt IIDI’QD)O Siglnhlét about 50-1000 mg/ml,

or about lOégB Qm?%zr% allréjr(])sﬁz or a QS@OB ng/ il or or ag‘ouﬁgﬁi& g/rnﬁ%xl'lzﬁ)out 100-500

mg/ml, or abahtéﬁﬁwe(lﬂﬂlnm/nﬂnmabmtté@() $09 npg/lels,embomﬁo%ﬁ()%nﬁwhtor about 10 mg/ml, or about
25 mg/ml, Ubdut 66 BBAnL, dr R RIotmAmk HEHLFROYS i/l §8dut 2IGn/BIE oBEBut 300 mg/ml, or
transpor protein modul ator is present in an anount
sufficient to decrease the 9I earance of the
cal cineurin inhibitor from & physi ol ogi cal conpart ment
where the cal ci neuri n inhi bi tor exerts a therapeutic
effect [00215] An aver age" as used her e| n | s

o o o o - N | R . o



10% 9% 8% 7% 6% 5% 4% 3% 2% 1% 0.5% O0.4%
0.3% 0.2% 0.1% 0.09% 0.08% 0.07% O. 06% O 05%

about 400 %%%g%%%@w%géwnﬂ%zr %/%0416 ﬁOQ)l 0%@.@ % 29331%)88(2 %gpnﬁg? 6 (blbi yo %sgrs %gout 900

mg/ml, or 2BQ0 80 WBup/mD K¥4higiEr BYET 84 quercDOSWPily @O 06 eshaBe®baasting the type of
0. 0003% 0. 000 PCT/ US or uuvi/~8882w w/' v or v/v.

0217] In sonme enbodi nents, the concentration of one
[00226] In e?mmb@dlawmf REPLRITEOE B O MOFH! BiecalFiacus dnhitors peathe BTB transport
protein modwla'ﬂﬁ&pg) Elboly]ﬁlfeﬁﬂl Qi aﬁmﬂdtﬂoﬁ&& Ean b2 .0@001a1 Ppakly phite@!linstitglhe scope of the

invention, tgedayglarzm ;6 o %8% /()jr nllcgeb% § t‘ ! haﬁgﬁl&/g t§ %g;Baga%gpog%l@tem modulator, e.g. a

polyphenol §@%6ad 8 17596id 8056 HHABO. 2@% 118 oL 1075 0 PuSOIE 170 859 5195 dbout 0.01:1 to
about 5: 1, giﬁab&ﬁ%l 1 1 B2, o} BoofP0/0:1 & AbdR 210 2bkit 98 1d AP, or about 0.1:1 to
% 14. 75% 14. 50% 14. 25% 14% 13. 75% 13. 50% 13. 25%
about 1:1. 13% 12.75% 12. 50% 12. 25% 12% 11. 75% 11. 50% 11. 25%
[00227] Wiklidhy NiBitiddH e ﬂxﬁp5ﬁ9the]1ﬁesﬂlﬁ%v]:ﬁl%19hg 8pSratddfhone & ridp&/e3B4 calcineurin

inhibitors t%fhggha ngidfgl{} G&oﬁg%i;glo(i” 0. %695 1.%o. %%ﬁ 150%§/Poz%05éx7c59/? 0.01x107:1,

0.1x107:1, 9. 1@(}% 1.0. 22{50f 1 4)%7(1(3 179%1@ 15@%10 12@%}(1@%/6 02x1;(5?}702x10 :1,0.3x107:1,
0.4x107:1, 8.5%00%1, (26)215%?1 #1021, 056110 5Q%r:b&5l%er&%é InQn&YmbddintkHe, the calcineurin

2% % 0.07% 0.06% 0.05%
inhibitor is 6‘%’5‘? s gn 6%‘*0/%“1"6‘{%‘2% 86‘{%"1’6?‘9 WIE  0.008% 0. 007%
[00228] WQOh@OGitingthe D6 ofGheBeseht fyeBPBIhe Bol@O28H4 of ®n@GIdére of the calcineurin
inhibitors tcpthg qu%‘ansgoxgp grgglé m&ugg)pwc)? gol%grﬁﬂ/guch Qs P8R86id an@g 904)1{9 0.001:1,

WAY
0.002:1, 0T 08 o DTN AORE-6,0 Wi LHRaPDIE D 1o & 031, (G & 051,061,

0.07:1, 0.00f, otdag, @ah cn ZiﬁlﬂBtlﬂOMﬂhﬂ) i taos: 5 oamdbH e, BIR 1, ansmmtl or 5:1 per dose. In
r ot 4 he h
one embod?rr ntv gw 8a1c neiurln mth%tltﬂr is tagrﬁhrélu%) ?no m@ grsgo?lbn)aﬁnﬁa o ayorﬁlddbﬁuf&etm
to approximately 50% approximately 0.001%to
A@ﬂﬁrm?ﬁemwyﬂm“%s approximately 0.01%to
proxi mtely 30% approximtely 0.02%to
[00229] Tlgﬁ:a?sg%t ARty IS)OdEQ%S oé ﬁﬁrnb‘fptll?ﬁta@ Lyuaély GWPﬁred in the form of pharmaceutical
compositiofd [IThe Hﬂuﬁﬁie@dr&ecﬂfv@f&e APfEc0dinirBdte@édy/in the @ék¥o df @harmaceutical compositions. When
the transpmq Eg)ltem mglgi éa?qrél aréégg)dmég pr%glgeld%%o%r nago%gg?@ :cgmponents may be mixed into a
preparationgyp poth )((pqmpgjtyn@ﬁ%fomg}gpd ante m@reqs yregarglp% toyse them in combination separately
or at the saRPRIOX| mat el y 24% approxi mately O 08% t o

approxi mately 23% t el
o0230) TEDEL S eTREPY Povvls BRRPERITRE O GoToR: 6 A Aleingredion o BTB
transport profEid ma&ip[arod ¥t amhﬁiayexﬁcﬂlfymtc@ptatppsathmndmtcebxyhnat@%complex thereof, and one or
more pham%@%?ggﬂg gtlaMe rrgg/é)n S, ca@rﬂapsr Qléllum §1L:1¥ s&g%lue%gg{‘l@ﬁllléf@hfde}{ts including

I oxi % appr oxi mat el Yy
sterile aqueaWF’b‘%PW &pypuy ?%m%?ﬁ’b’%‘i iPRECATR cBhaporTt: aol%lﬁﬁwpmwvs
[00231] Ttﬁ&%enﬁ&pmﬁh@r pRttsyphikmadeutical agolKbr¥BaCLftadh 39 the active 1ngredlent a BTB
transport prﬁgas-b}n delpg% grr y )gl%)nnrga% ‘ilcall% g ethble sr,a‘(i)t )?n%’tcéeol(ypdmatg)}fr)lrcgr)x(l{ﬂgxa eregf a calcineurin
inhibitor oramhrroRéawatady yccmﬂlblw/awandfv/rwoqﬁmwov conyylex thf{rmi 2ng pnq qy more

phamaceut?&ﬁ?ac%m‘ﬂzl ery‘fﬁpxte&s chibi€rs qmlﬁéﬁ soRAdiREONR fers nfﬁﬁl@ntspfncludmg sterile
he cal'cineurin inhibitors_and/or BT transgé) (}
% juvants.

aqueous Soblfleﬁ %lidﬁarllﬁl)la allggtl%ﬁplve%ts d)emgatb%ll £ O 'étﬁlﬂ:zﬁrs &

[00232] T}fe|B‘:i\m1‘HﬁmdrtlpS)td1mmbchﬂhto‘raﬂnga tha @Rinappriokdbina e} e re®@@:l%td pharmaceutical
r 019t ;

<:0mp051t10§51D R dgsé qu; séélbé%real‘fg ?{) )(é() rrat e As}{log 8)2%){%}1&93}8%5[}’[?)1(1? zﬁg Pre{)aged in a manner

well knOWMmQ%PhaTHEW%%i ftately 0.03%to appr oxi mately 4%

[00233] Plﬁﬁﬁcaﬁﬂcﬂa&rﬁﬁ(&t@nscfér%rﬂl@dxﬁ_k@ﬁfrﬂibh Hﬁ%@hd’erﬁ)o&%ents the invention provides a

0
pharmaceutg%gcgogg):osgjgt ?ngo % 8\'816}1 E%n 5gr%§|§ | rrat l)i/r}égcgré%%a calcineurin inhibitor and an agent

that reduceapptioniatrant gfigand/c0Eed ¢iEcag pi;e@x}pm{r@|ily1i@% and a pharmaceutical excipient
suitable forPd 5%5%%11 yInQorgge{Qlﬁogm%ﬂﬂrth(ég@ﬁttﬁalt YCdllce§o{9elmunates the side and/or fetal
approximately 0.09%to approximtely 1% approxi mately
0.1%to approxinmately O. 9%\§I/W w v or v/v. [00220]
In sone enbodi nents, the a nt of one or nore of the
calcineurin inhibitors and/or BTB transport protein
nDduIator e.g. a polyphenol such as a flavon0|d S

o " - - ~ o~

diluent.




0. 0006 g, 0.0007 g, 0. 0008 g, 0.0009 g, 0.001 g,
0.0015 g, 0.002 g, O. 0025 g, 0.003 g, 0.0035 g, 0.004

effect of th za%og{gt?%l m]ag%?sg %&; g P (thlgmg%egorog g d%abfghegglmng 00?\_1’/1%%%%2071 as
described elyewi@reQregp, 0. 015 g, 0.02 g, 0.025 g, 0.03 g, 0.035 g,
[00234] In 90nq)e4enrg)vodlgrelq4 E%hegnveq'ttlfgl r(gﬁldega 90515 pgarmgcegécagcongogl@o% fgp oral administration

cmﬂmmngo 1 g, , o 15 g, o 2 g, , o 25 g, o 3 g, , o 35 g, 0.4
g, , (ifandfedive mdungof aQaloie@in ikhitBogg, , 0.65 g, 0.7 g,
8 ;g(ug hn %feétl\% a grg\é\gnlza%grﬁ /cz%%gl p reg gll-llg Lgrs € mum{tl g ezoz more side effects of
1. SQngﬂQmﬁn@ngHQ}ﬂ@ 4.5¢g, 59, 5. 59, 69, 6.59,79,7.ig,ti
g t S p%gnﬁee%gaa@éxmpleglt Gitatl OB 262l adhithisHORd:. enbOdl ment s,
he anount of one or Ig}ﬁof t he chC| eur |

[00235]) In YR be)glfngnt&ﬁ}ﬂfl cafnp(g-‘tgntﬁ]l %CF?B?PS Fﬂ,v inbe?f ctlv%almngf)gz} second calcineurin

inhibitor. €. g. a pol yphenol such as a flavonoid is in the range

[00236] In 8&16306:%%9 tlhe%tg) 6%' pé\grxrgg%ﬁca? 21 gpoglag'prllaﬁegi hqgld%ggancegmcal composition

SmmmeﬁHPGGQQQTmﬁﬁnexenplary enbodi nents, conpositions of the

[00237] InkéNEMboBithehtd GhbE RinGLHAY iS18bitoR isazﬂﬂ)lﬁrﬁt@ I @l sbiitl SmboMI@IS, the calcineurin
que

inhibitor is ﬁbacrogglﬁslaaglaﬂgg gr%?e)%tﬁbol 1 e% S,rtﬁea%agc%%eu%%f) %go u(EsAl Ir:l' 90(1)'%6 cn%bodlments the
agent capabl)¢¥red@@omrljminatingxive gt mq_re 5idQeffnyts obthe aﬂ;}@m 11ﬂj@>(i)ornga B®HB transport
protein mocﬁ:ﬁ’a%f't O%Oa @ﬁﬁ)tra[ﬁgpon%otép Qétlltvattlno Qn OR eﬂﬂodtﬁ’t@n’c@ tﬁg% ent ca6>able of reducing or

or _about 200-800 ng, or.about 8
ehmmatmgr?ge ordpor%‘ﬁgﬁﬁffeit@o%e ca neglbtb]&tllb% 13[.?9130 y@]nenabsgt a gﬂ"oﬁﬂ SI.BI:I as a flavonol.
[00238] InafdKdmbbithenTE], theGfiventdiqiibviddd 6 séTi), ph@nadadit coipOsitigh, forddral administration
Contalnlngabout 300 ng, or about 400 ng, or about 500 ngy, or
about 600 ng, or about 700 ng, or about 800 ngy, or
about) @Oﬁfeme ampunh i el OO lﬂgbnoaﬁ‘dt iy erplimispiggroligus analog or CsA;

pr es?ggm L@ aﬂﬂgﬁir&&a f)Jl%IQ}I (hde it QuedOfh, 1s€&1€rd@ﬁn @l@ﬂiﬂt chrysin, apigenin,
or. abo

0 r 18}61fﬂ.ﬁl &1{)5616%§a1]anguh ﬁg%lﬁ.em%r%glalp,r}%ﬁ{l%lferol myrlcetm taxlfO lin, naringenin,

t acr sdrinpinSlespdetic, ine$pﬁr1d113, chaleme phlogttingihuitdif) gddi§ein rhgpchanin A, catechin,

(tacy Jprcgtug{ngw cetin). In some enbodinents,

tacrolrnus is present at about 0.1 ng and the

quer G4 phamgcqytied exvipieat sugpbgor eRlrdmpistetiens one
[00239] In@éYROGFBIReBs, theaa@mPbditioaTurtter PhASE (it) aleffaltiotiiméinlofMGed@Adicalcineurin
ohibit the quercetin is present at about 200 ngy. In sone
PO enbodi ment's, tacrolinus is present at about 0.1 ng and
[00240] Infsérae qnberlioentis rthd shamaeaier! cermposiborma3i@c: Liayid pharmgestiical composition
Smmbkfmgﬁﬁggkﬂﬁﬂ tacrolinus is present at about O. 1 ng and

quercetln i s present at t 1000 soire

[00241] Iné%%mﬁ?émegts theRyBlipRIRVides 2 ﬁ ﬁﬁtna%ttm%g%m pogjtien fgporal gministration
containing:t he quercetin is present at about 100 ng. In sone

enbo Lﬂlﬁe?fteatve Sg&fnpbtl ar@ﬁﬁmbtﬁmm;l‘gﬁ%p Ihaf’ﬁ ta@rgf?ﬁﬁrs QCI%IIHES a"ﬁﬂgg or CsA;

t he ercetin 1s present . In sone

enmboti) gepfifstivetagopgiof frpgynheno) thakip ﬁltewatm Splarpin: oF Jgempfergh gnd

the mﬁﬁﬂﬁ&h&ﬂﬁﬂawﬁﬁmhm%kﬁ@&ﬁmﬁﬂ%dﬁh1H1SOWE
[00242] Ints?fge a‘r&})nggrtgfstﬁs tflﬁ omB?Sé%Oélﬁf rthe g)n a1ns ?v)la%%f)@ ctglve arfloun?oirﬂ%econc(ij calcineurin
inhibitor. enbodi nents, tacrolinus |s present at about 1 ng and
[00243) Ints&ge Q%ﬁﬁﬁht's rthé ﬁxa%@é@t@ﬁ c po@aggryﬁla}llgsoa lrﬁgtd phﬁmﬁ&:m;f‘cal composition

nmbodi nents, tacrolinus is present” at about 1 ng and

Smmbkfmﬂﬁ%“ﬁﬁ@ﬂﬁ@?ln is present at about 250 ngy. In sone
[00244] In@ﬁfb@dhﬂdi&iﬁ{eﬁt,s thfﬁﬁt?dﬁhd)ﬂ'ﬂj&ldles a pél@phirinasditi@bautpoditisrfoasral administration
containing an ng%fec uv% rar%?ttn{tg tlg%olo ul%;%?lgtnlogﬁt o?@ﬂ:t'getlrﬁtgg {'% ectli\rel ir?x%ﬁ?cmr% C?r eliminating a
side effect fHecrainuug, aad p ]qharrgacptpt@gléﬁapcemaglﬁ BEriRien. O@Gorﬁ@emboﬁn%egﬁéhe invention
provides a ﬁ(ﬂjﬂpﬁliafﬁﬁe&ﬁpal t Mt oRikibATISS ot Ba dR 3810 BhtaidAQ W effecti® adMddnt of tacrolimus,

the quercetin is present at about 100 ng. In sone

enbodi nents, tacrolinus is pgesent at about 5 ng and

the quercetin is present at "about 200 . I'n sone

enbodi nents, tacrolinus is present at about 5 ng and

the quercetin is present at about 300 ng. In sone

Y Y LT N e o,



enbodi nents, tacrolinus is present at about 15 ng and

t he qoercetin IS present at about 300 ng. In sone
an amou}l)‘t] %@é‘?‘é}g%lg Iugigiss ieﬁec%ge 16rreec{8rg lﬁ% or ethgm}sl% si%d:ga ckt oy {afrabrﬂtéss%ﬁ%%%%wuncally
acceptable ¢xcipignd pr epar ati ons, tacrolinus can be present at

[00245]) In Q(Q%nbl)dlwgts 'mhmem&{ rclvu@ga Eﬁﬂd anrﬁéeuﬁca?&nﬁgélmn fof9dral administration

about , 1 quer ceti n at about
containing Hr9 gy aﬁ@bom AR K0 megind 8BRSt iR ceptable
excipient. Igbmd emboﬁfmoab,ahé mi@xﬂorlﬂ@ﬁdd&‘g/hﬂ’hld pbarmade otithl cblp Q@tioAGgérviral administration

containing tixggﬁrgt%g) about5(prr102 Iélb 81(1)errcegg 8'[%%8880 %9(% rﬁtr%g{nglrn’d aa g%rtﬂlgé%ﬁﬁcally acceptable

excipient. 200- 800 ng/nt or about 200- 700 ng/nt or about 10
[00246] Ph%agéunc@ EOI‘%@IHBHS of Bhe W4 Hon sQfabld R Wtal &Qmﬂﬁézﬂt)m caalbe @Rg&ﬁed as discrete

dosase Torrih S A o R e id RSB0 AU STRO N isdeermined
amount of zlactiMe npDliengEsaipowddr oaip@utnule @ seigtiond gr aguspas®utin ahQueous or non-aqueous

liquid, an oﬂm mater e%[uls@oblo?{m vpa%llj m4 ﬁqeu% Msﬁﬁbﬂéh dgsg Qe n b&¥repared by any of the

| evel s of quercetin,
methods of s>bqrmﬁw bt il eathoctsencéwﬁ &ﬁéea otfifingig theeFiiYg Merriepy/ple agpeiation with the

carrier, whifl ¢on&tfilies dn@ 02A6 L nédéss&t@ r@rﬁf@@dh@aﬁfa&i, ,thoﬁtoﬂi?d)safonf a’:tE pﬁpaﬁhfd by uniformly
r in in

and intimat%l? g?{gt%%lg?{e%gg% tir'liglreﬁlent “618“1 qtux camers or hnel)b(g]vlged:] oh& ?amers (H both and then, if
necessary, shgpigg the predurointd thexdesipd p@as@mmn _’Eot g(ar_pplg a Wl@tﬁ@n}te prepared by compression

or molding, | dipﬂor;ah?g'ltﬂ be %f%%c&gsomﬁgredl&Yse @Bl‘nﬁ@sseé 8etSBInE pf eﬁarkd)by compressing
one or nore of the calcineurin inhibitors to t

in a suitableFpgshine gﬁé‘btbvretmgﬁ‘?"&t‘elf‘ﬁ TRGAVAE By Sehge Podep apHish gptonally mixed with
an ex01plen51ﬂ16]|ﬂasa&1t aotflindted R4 Bindea ltﬂmcab,mntme& dO6M, add/éra satf@l tictive or dispersing
agent. Mol eQ ta%leg cal% g‘eggé'g:f b9 61'1%911 érb % 91.6%?9 l‘lﬁg%hgne;agrggt{tne%? %lé Eg\rgdea%i cgjmpound
moistened ‘GIﬂQan]!netr@lqa@oUtlenz 1, or about 0.5:1 to about 2:1, or

[00247] Tlﬂﬁ%&xtt&} fkrtier E&om@eﬁ&u binhdrbus }{l@%ﬂﬂtlcm&ﬁﬂﬁfftloﬁsl alfdl Bdsﬂ@ forms comprising

scope of vent ion
v R RE e A SR Sl S5 B B L0 Bl eyt
added (e.g.f4%\imthe plthrioanutivel aath et mGndFsiBing lon@-tkmb@rdge in order to determine
charactenst%s Qu% %Qs’hgl'f %fe oQ ﬂg%&gl(ﬁtyﬁyf }ormglalg)(;é Jr@:r ﬁm(l, Ar@x @gﬁ%]pgarglageutlcal compositions

and dosage éorzpf( mbthgmientlen Wi’@ ptgpafed lgmg BWGroEs or]}ow Hloﬁtlﬁ_e(foztamixg ingredients and low
moisture orfdow K&ﬁdlzy dondiloB3 XPHArndscdutical @orﬂpﬁkﬁo% ahd d&agr)ﬁﬁnslf the invention which contain

lactose cang (ilé alnﬁyd&dﬁlé it es%b t]aatla% cor{tacp \{v em(élg gela%de/élt‘ hluﬂndny dﬁ( ré r?a%(lfactunng
packaging, prgﬁqr@oraggg explented e aahiislonis pearmaceptivel compesivninyy peg prepared and stored such
that its anh$H&Hs G&hre R nﬂt@(giggfg i 'anﬂykhmlsl éoﬂﬂoiﬂ'&ﬁls ﬁﬁ?@@pa@lﬁag@d’hﬁmg materials

resent i nvention, .th r
kmown to PR ERPEFTBIFIh ook A BTG B P LHe BYETE PaR T Efhmples of suable
packaging ip¢lodegbul arrmdulingited itg, h@mgticaly aley frlile pbisticsu die li&s, vait dose containers, blister
ks, and {li§¥QROI d can be about 0.001:1, 0.002:1, 0.003:1,
pac an%‘%ﬁi 0.005:1, 0.006:1, 0.007:1, 0.008:1, 0.009: 1,
[00248] Amacgye @gre@et@ ganlbe cernbtgedlm algmegllatg_ adr@tx@g: thh acph%mieutlcal cartier according to
conventlong pQMeu&aD&nﬂmurﬁu@%cﬁmqﬂs Ir hl parﬂerzaﬂtakeﬂa widd yarfotydf forms depending on

the form of, frefaréﬁT %SUT% Eor fd gtraltlon 8[n plazgarmg tl}e comgosﬂmn%n %j‘l oral dosage form, any of the

usual phamtlaheltleaIneﬂlnembewmpmtdﬁsmmem ;su¢hers rfol dxpmple, Vtalf?r@béols 0115 alcohols,

fl LsBR Rbves, LOBridd RURAN A Ond SkeGMBE 6&E bfbralAiquid t h
awnmga%ﬁgﬁﬂéceufréal %ﬁ%%03|t|ons e00229 Theatﬁgnpmpma“mS@uC -

suspensions, SQUtIORTH aPEAHITRCBFEOSB: ¢ KETIFH behet vt é“%i?uaFF‘g/“ysta‘hne cellulose,
diluents, graaiiting sgets, dibricintd, hiaddrg am difintphamgagatstchicial used in the case of oral solid

preparationg nR)%'t:HbQ&%énts @%}oq{ #%ﬁor%q%%%r LLQ glqac%gg\f%r é{aﬁ‘lp@l seffable carriers include

mnistere arnaceuti ca

powders, C@@‘ﬁ?ﬁo@idtwrbéﬂfﬁs withhe golidioppd PteP%iﬁé)p% Afdepiteg talefs ¢AB & Peptcd by standard aqueous
(nnmmmwagduﬁmamgrugs are used in conbination, both conponents

may be m xed into a preparation or both conmponent s

may be fornulated into separgt e preparations to use

themin conbi nati on separatély or at the sane tine.

[00230] This invention therefore provides

pharnaceutlcal conp03|t|ons that contaln as t he

. o P~ ——p— o, - _L_: o I T



aqueous sol ution and various organi c solvents,

per neati on enhancers, solubilizers and adj uvant s.
[06249] ‘gl (g?gg? 16&6'- IﬁJS?B ]El%}l%‘?[?gﬁ?l %Léonﬁ)gslﬁ?né a%l aag]e ifgl(frms m%ﬂgglgﬁtz g?e‘:n r%t 18112121ted to,
corn starch, plratorstodbuidriothat starchgsrgelsiit, nows! 4nd sgdeagmensaschihe gsgciabrodium alginate,
alginic amdh(ﬁﬁc? 'a@m(at%@ %ow&reﬁ tragm %ﬁér g'ufﬁnc?e)lulo§l‘iﬁ&] 1t§&ﬂp£§rlest ('e BN 8thyl cellulose,

prepared in a manner well known in
cellulose acﬁtﬁtﬁfﬁ‘iﬁ’e@ﬁ?ﬁ&&’éwuélf’fe ca{cm w]unmg:iomeeé}atl Feélg}ose) polyvinyl pyrrolidone, methyl

cellulose, pf‘e%ﬁﬁ@kédl sQRS, lfyﬂfoxgj’réﬂyl ﬂl_dtﬂ}flmbMds&tﬂn&ﬁcrbﬂalﬁlﬁzrﬁellulose and mixtures thereof.
[00250] Exgnqblgéj cl)tj.;relglgfse ﬁ#lerrS] ?orlug] VlIel lant I gzprmg regt\llclapc%%pg‘smcp Qﬁcf‘&%‘éa%%' ¥on%9 lhsclosed herein
_ Co?r'pos_llfl aladmni's cont ai

include, butcermsit hlatt«?ddm tel, Cdcmml cetbprater (8-> grnmlcﬁlor mwdaﬁdmlawcre(gelhve cellulose,
powdered cbi@dse, [dBLHAES, SaBlin, ﬁlLuImrﬂ)ﬂ ali@Sackd, 8dr6ie1, 3R Ofre Eﬁitﬂllxze@ {61816 tand mixtures
of the calcineurin inhibitor, and a phar maceut i cal

exci pient suitable for oral administration. In sone

[00251] Digntegrehitimpamt i, us¢die thagempositinsy of tleduwea®nas prebideriablats éot didigegrate when

exposed to §d qlgeo%$%{ 9‘5111’;16%{ %Eo élﬁchle fa %ﬁtn};:g%u{';ﬁa)}é)r&ﬁll:%gtg @Qigﬁl }ngil Ellgiﬁtegrate in the

transport proteln
bottle. Too p@lle Vaed bmﬁufféqm foaémategramﬂ gfcur apd may g P]F%é’d ¢ FEhftiEptef release of

the active 1@@&%&1@3) ﬁE)QlQMagE forS0 MRusSATRBGYidHe thSunt Jffd&lritdgb‘aﬁﬂhht%’helther too little nor
or,al

too much tdp c%mni;frfpgﬁ¥ %{ef tg‘ﬁ reqegg ho? é}g%?tﬁvétlﬁg%%en‘gﬁ %??) elg goet{)rén rTt,(l)le d?sa%e forms of the

compoundsglisclated ihereinr The ameimtlof digintegrfnt |u§edemyefﬁr[sféeﬁted veondieogypetof frfrmulation and

mode of adﬁﬂllsﬁ'gt%t ang ?@L %a&fy (ﬁsgg-ﬂl%lquthgge of Bﬂd%l‘}@f(l'ilnlgthggx% A¥out 0.5 to about 15
nore sid ects of the calcineurin’inhibitor;

and
e peregio o e bRt 1P SR BTG RisPEnY B by m e
pharmaceutﬂad]’ﬂoﬁip&dit[oat DiSiftegfaftd ?3Gchn bé’]usﬁd)fdiﬁ'om‘nﬂ]ﬂﬂmaﬁﬁmtﬂ corhfv@itions and dosage forms
n fu c al NS 10ikil e
of the 1nven(t"1]prm%191§(éeé (%1% re nof I'é:rlmﬁeéi lj? Igﬁar algbl : %()rld %{’881% §%§£¢a¥$ ?%%%nme cellulose,
croscarmellgsetsodiimeomesgovidone pphqume@mqne stdigpFipelsglydolnte, prigio prtapjoca starch, other

starches, prla hg!yﬁn@e@ R%m&@lusttdr&@é cﬁ?ﬁ&@&' aiéu@nothe? Uélhﬁ)béseglfr&ror Bi@lres thereof.

[00252] Lu%m:ae’is ETIPI%% ]?eh“ﬁ?dff? 06?11) zg‘rsng(gg?cgl o?ﬁ;}lgsqgclr;lﬁ age forms of the invention
include, bueadad limBal ts, cakclier secata®l, megpesivm steankie, mibapyl Ollshgat mineral oil, glycerin, sorbitol,
itol, pbIg&hifilde THTo1ARE: 9Gcotd, & ﬁ%@@d%ﬂ%‘l Lsifatdt AR, hyd d vegetable oil

manmiiol, p g?[c)?ng %atlﬂnrlg%ﬁ or is CSA In %gﬁne enbo |n%3f10tggnate hero e o
(e.g- peanua@é ﬁ?“%‘ﬁﬁ%\b‘? EUrio Wercdl RePaRy Oé)‘r OlF P AB FngPd AL O rsing Starate,ethyl
oleate, ethySlaﬁ@at@faéeﬁQIr&nﬂﬁrei 1h&e(ﬁﬁA&HltRﬂMﬂhﬂ’ﬂmhdﬁih&]ﬁdﬁ:Dfor d:)ﬁmﬁleﬁﬂ'ﬁlmd silica gel, a

i n_.nodu a BIB

coagulated %)e:ngs?%? %}rrr}éléeflp s1P a fr i thlreg glﬁrgoté %tgbégaﬂt c%n Optl?IFa'hy Qe asﬂg%(f In an amount of less

than about twpiaglglpercertt Oftédlel@rmﬁgewal cempasitinat i ng one or nore side
[00253] whddf a§doss s?ngpeﬁnﬁls G GleREHakd HebiRA itk ob £ bdrhigis@atiD R iYRBRAON active 1ngred1ent

FEAR X AR R e KT I
emulmfymgiﬁma/fomlﬁ:uﬂmg)@ent@,@dﬁ'gﬁfbﬁﬂ Vittoduc diluens &l wagalntinhdt pratylenaglycol, glycerm and

various corgb%;@{ gy (i) an effective ambunt of a cal cineurin
I'tor that is tacrolinmus, tacrolinus anal og or

[00254] Thegshlets cp by ungoptsdfor eRatsh b kantiuiprhnighes o sy ysiseettion pghabrogption in the
gastromtestﬂidﬁtfa(éﬁetnﬂ Eherelb§ Qﬂ%ﬁé £ Qlstathed fdiay @J&r a E)hgey Séridd. 2 b)@i&ij}lena time delay material
such as glytfgéyg ﬁt?fl(ésF681ate m I’l dls%ara?e cgn lfe ﬁm o,ye&n lgrﬂmullntllonsr}br oralii use c’an also be
presented apbard gedptin camelsqo‘eheeenn the adtizs pielredldmns m@hfhmlomnerbﬁmld) fliientpfor example,

calcium cargg}lagzr éa?cqlnpphogﬁlgﬂe 3l Rlofin, oplisCEGH 30htth Apsufe@tvB&Hh fhe actfk ingredient is mixed
epi catechin; and (iii) phar maceuti cal exci pi ent

with water GO B AT SR IEaRSHR P S PHATY PHo381 | n some
[00255] SuvefahindiviRRtS, be ibtd t€ of @Bdrﬁlacﬁmlcﬁlmhlbﬁsﬁtloﬁoﬂidalbﬁge {oirug ofale invention
include, but[e %%ejhlliu\{?ed tg Hr%%hiﬁ)f su aCTSHIL pq}pﬁlﬁlt Edrﬁgtyr{té Ond An‘}ﬁﬁ Itﬁeperof That is, a mixture

Fment s armaceut | ca
of hydrophidip prystastpnts way pr)ée(h a IHP’qEFF af lmﬁ’ahlh‘ia%'éfe‘tti‘wayd@ﬁﬁ’@lé’b’?q Bfrp mixture of at
least one hy%l‘—Uptuﬁp L @faf 1@t af zﬁheag‘%ﬁ§w&l1@ﬁ}rfa£tg@ At} Be dipiSRAE
enbodi nents, the invention provides a solid

phar maceut i caI conposition é? oral adm nistration

containing: (i) an effective amount of a calcineurin

inhibitor that is tacrolinus, tacrolinus anal og or

CsA;

thereof.




(ii) an effective amount of a polyphenol that is

quer cetin, gal angin, or kaenpferol; and (iii) a
[00256] A(QI)JOI?HI yafolpiujthlc %uﬁfagxc I %gte anyé%vrerélngl Value ofa att leastl)l(f;rT\/}rlglzf:Ogg{%%%gZJpoph1110
surfactants wangroshily lone mnpm erluccgint ladstikan @bary 16 A mefipitice] nagenzgtroutstl to characterize
the relative ﬁ;dr@phﬁﬁﬁﬁﬁlq h?@JoﬁﬂoBl%W bithon lidARd alﬁ‘lpﬁl?fnhc chl%éﬁil id the @@%hﬂlc lipophilic

N armaceutj cal conposition nmay
balance ( HIqu JF‘]&e)p R E5hpelsrstromore Serredis e bl od havegreter
solubility inCcAI8,SAHAP krebtantd @QRHiéHcr HIL.Bsahes «@¢rinad hpdoihilic, ddddave greater solubility in
aqueous SOIFQ(XI? rﬁyd.fophl d<lr;n§)11\#a% ?Iﬁs 1re %e%lerlag}é cﬁo %?%?dﬁ S l&a glgglfc?r%gémgssﬁa(/ g Bh HLB value
greater thancahyeui A9, ap fvell eranohicrnatonia Ar zvidruienic etvmme@é@twwhttma&m? gcale is not

generally aﬁaﬁlta%fet |SMﬁ1aH§] HpSshe! (ng l@fﬁrosllldbﬂfb Qahtdgs Ae c&ﬁp@@ncﬁ 886t an@fLB value equal
to or less thét}(%)obt oswelv?ir ﬁgﬁgar d‘nﬁ%%llfl Cglmlf g/aé]%ﬁ ﬁenﬁxl;aB\//\ls&% go enable
formulationaf kridgpiiadl, phivaacrat@Udrdeadmetioppdsipdsi on for or aI
[00257] H)ﬂ%@]ﬂrﬂ %fa@gﬂtg ryitﬁ]ér %n&%r Ah- x%tnfc egﬁllaglg 1&m%£cta% (s include, but are not

I nmus, n amount or que cein mat is effective
limited to, glieylamppeihigltss fus@m aidaltsi Rty ariddegentisrs o amingPeide PigoRERSides, and

polypeptldeﬁfrgdyc&ﬁdé daiviaeR Ut Arsiad hoids, (ﬂ@G@@ﬁ@b la@d %@eﬁﬂuﬁﬂﬂecﬁfnﬁ%ﬁ%ogenaied

lecithins; lyﬁcﬂ C}tﬁrﬁm gﬁgb cgrg%en%tgcilﬁ%oéelc hllnrésn 051?1[1]1 gld gerlva? ives ﬁlefeolt :L]ysophosphohpxds and
derivatives therebfacamiitny feigcacal estasslts saltg bfn!ltyls(t}lf@@_s, mam@saltq wediee tlpausate; acyl

lactylates; dno aﬁ@ Wt aclglageqqgtaﬁgaMteﬁ o@%ﬁmﬁ@&ﬂglycc%dey s@&ﬁﬁﬁ&:@ BloBo- and di-

exci pient. "I n sone enpodi nents, the |nvent|on provi des

glycerides; gitrjcj &’dﬁﬁefﬁ AEPoPRC R - élafeﬂéﬁnﬁis‘éﬁnf%ﬁthfra? or al
[00258] WildiTihA hStehhtiodsd grow) pferktdi@nit agfaotahtirinsluéd, bakepés eandpl® Githins,

i e /
lysolecxthmﬁwosphbl gﬁsf lryg %P hOQ%ldg Q&u{)fl%gvés%e?eﬁggﬁ@tm?%gﬁ% d ester salts; salts of
alkylsulfatepHzttyrpaid sitsi @éiumcbﬁﬁ@is i aFYlé%?*é’l'fWS nene- ?Qﬁl\ﬂéﬁ‘teFYé%Edstéﬁafla ptigesters of mono-
and di-glycérRies; Qc@inyB@@BAS bhiBdilgBReiRE g RIIQSERLEMRS akli &GlyedrRles; and mixtures
dosage fornms, such as capsul es, cachets, or tablets,
or liquids or aerosol sprays each containing a
[00259] Towe¢ gdibti@nnmaee theimpzadtforok obliacithot lyvdecithigrrddivbritdygbolae,
phosphatldﬁaﬂﬂgllémgllé S;Jhgslpg:!tﬁpllé @e?tol ﬁlog‘ﬁlatlrjcflé zQ:Qi’ p%plﬂtl%ﬁﬁﬁn @E(ﬁ)ﬂoslpﬂatldylchohne

an aqueou non ueous i qui d, an ol l-in-wa
lysophosphetrﬁme&lﬁwmm lysonhesplt ‘dVlﬁb’Eﬁ“Pl yscpbpsahasifia par dﬁoplgﬁfélﬁ“dylsefme PEG-
phosphatidyl@BAgemIne  rep- &ﬂﬁbh@tﬁiy&ﬂﬁﬁlﬂa{rﬁdﬁ Iyt tyBOstedd of P acid® bbaca-2akictylate,
stearoyl lacBIEage squlx%l%te I xﬁor%oéglceglﬁit S, moiloo/c!h%csel glgexei é tr!?lgc z?cticF {) he?sfo‘f' pnrolnor)gilglglgerides citric
acid esters gfapomp/diglycenidies hhcésdwmmm@soa@n@pmatweatm bgwtpsAyystate, palmitate, oleate,

ricinoleate, hlﬂ(géa@ed hﬁd']én%e sltéarag:eﬁ%ﬁdulfatg h&a&%’r@ﬁﬁ{et &c{éﬂsﬁtealﬁiﬁ'oﬁrc@tﬁﬁlh&dpalnutoyl
m Xi ng e actl ve

unfor cﬁsdl fi nat el
carnitines, ‘Pﬁg‘f"é ‘tne?ma'[‘ lt?ﬁ‘gr‘axr&réﬁh Y's or finely divided
[00260] Higledphitic s@ribhie siBfactantbobhincladedbit herimiied to, sepgs@aidys; alkylmaltosides;

alkylthloghﬁgs"il%lp riglr)td%cggﬁgy&hdés%&yo&pﬁky@&@ Lﬁcggt}x@{s EAk %I&é?lﬂrleng glrycol alkyl

can repar ed ressi on

ethers; polyﬁ@[aaqy]ﬁge al]@ﬁthemuplyas\np{yﬁhﬂp@ gbfcolrﬁg?y phge(é% gg]é?)syalkylene alkyl phenol fatty
acid esters du@l@is@dly@tﬁ&l&le g@lﬁ]ﬂﬁt@&ﬁﬁlﬁi nloadekteds Sn&]ﬁﬂyebﬁleﬂé @j&ﬂ;[ ady byds diesters;

polyethylene ﬁgr’?ol &?ycer%)]lq"attﬁf ac1d esters pfo?yé mcergl%c tgr ac1% este ﬁ po glmrc)y \;ﬁ\ﬂlene sorbitan fatty acid

rm suc
esters such gsrmrrmthelsne gyl swﬁwlalll Qﬁmqu@tew hvirophilic Eresesbirdingtion w@ﬁu%%of a polyol with

at least one bﬂétanQ)tf tHe | 'gmu% @(9131E191g o Qbéﬂxqgsr veg@tall)lé‘pi[sl E}QFngna@:G vbR@ble oils, fatty acids,
| uent, a Sur ace active or

and strol gl B I - S D Ay sioeEch 50#‘/ SERYEIPY g and dervaives
thereof; polm@hhﬂaleaaomox@ufpeleﬁa‘blﬁ&keomﬂymheq edi raienges trctof; pulyshydae diycol sorbitan

fatty acid e%l\ér ﬂ}(}i%pdro ?lqcttramegt%lrllfgca n fg&ﬁhs ogﬁ%%%?%ltﬁrglléstl ol g}@ﬁlﬁeq Bf the group

npasses an rous armaceut i cal

consisting of &rfghyseridef. dﬁs,etaahdnl@l aahlydropenaied va&sﬁbl.e ods- Ale Pohyp! may psaycerol, ethylene
glycol, poly'emgfeﬁ‘éjélﬁﬂt sorBitdl GopRAEH 1y SR PerntaBiHritd12dr @ sicBmaridegr adat i on
sone conpounds For exanple, water may be added
(e g., 5% in the phar rmceug cal arts as a neans of
si mul at i ng long-termstorage™in order to determ ne
characteristics such as shelf-life or the stability of
f or mul atl ons over t| ne. Anhydrous phar maceutl cal

o " o -

thereof.



packagi ng i nclude, but are not limted to,

hernetically sealed foils, plastic or the like, unit
[00261] Utiﬁ@ﬁg{%ﬂtﬁ%ogg{q?vémjﬁ%%ﬁsg% ?&i@;l’,\tl ge%rh%*‘lﬁ ég aupate USH%:OL(}? {gsg%erte PEG-
20 laurate, PEG-3riatuateaPlG-22 ditasraw, PIEG-A2 plaae, r?@Geljtqle@a:l P& 29 pleate, PEG-20 dioleate,
PEG-32 ole%cﬁdjhé&léa%ﬁéf@QU@&EJ&OB% 19'9@{56 Se cﬁitea‘PaQJTPEérA? s8%ate, PEG-100

ech ni ques e carrier can e varil e
stearate, PEGo}Qdilavfats Hifi-hroglensty! trielsae FHA-3 dipledsp Eﬁﬁt%o(s}vcwéw% PEG-30 glyceryl
laurate, PEG.Q0 gBedH 1RIcalatc SBE®@D0 gl daryd meaarpmgsotgnﬁe@mm PEGG0$lyE@Y1 laurate, PEG-

40 glyceryl?raglrdi? 9{5(}%8391%3(3 {oql] PE&%O g dro enatedu caé%or lp% g&((::agtl& 01? %HEGGS castor oil,

can 0 ed as C ers, sucC
PEG-60 caseocanmmwmmgenagnymv sil, RECH- @ hydlogaritsil sastor bikPEHGiggom oil, PEG-6

caprate/cap 1§oen<mars % y @kaa‘(e&épryﬁ%?@cl:%s %g@gltyc%rylﬂﬁ q’aul;alﬂae PtG}g@ cholesterol,
case of aratlons(gsuc

PEG-25 phgtagtﬁr@hgﬁeﬁg soxgst eE&I.P&%’% g FEH D0t QiecRi-20 sqpitan laurate,

polysorbatdmrpdl)eﬁx"éats 8@ [POESD 1siirglrettee POESI Jauird ethef, BOD-10 bi¢gltegtlet, POE-20 oleyl ether,
ul '

POE-20 ste%rly ectlherq cogheg/q &’*EH%B? Sc'uc?xgatltg %%bgg4 ecﬁ gs%eg(glréobygbjcg di Oig)%gttztd,ﬁFewe—en 40, Tween

60, sucrosemestqafateomtosgmprmuram wmw@mmwtm PEGNE- 10Rboril phspelgeries, PEG 15-

1000cty1p1MnB]r§@MJ-s aeﬁmgl,]gydn[ég the use of |actose. For exanple,

PR T NG RN SN RN T

acetylated glyrbtobfagy eddestres; boat dcbhilyfatgtaaids esteals; appdoneglycolrfatty acid esters; sorbitan fatty
acid esters; [ﬂglgc?(%&lg %gfc&%gljgﬂinqyt%ﬁamdégtel[s Osgg(ﬁg Jndgteﬂn(l)dé%t?ve§ %Q@%Jhﬁ%ted sterols and
maceut | cal onposi ti ons and Osage orns
sterol derivptiyes; @aléethséw ghielelobrtisgy mseregtetoerear cheR; 1844 Aeif derpyafivgs of mono- and
d1-glycer1dé5*,t RMdEIphobd tradtddfifiGtiad [rhRiSts ogae;Ldi}toll With Mtadakiioab maumbler of the group consisting
such as

of glycendes veggq}le 01ls qr%é?rﬁted v%etagle o{fs ?a‘tty ac1 V\s;mamrin starogf oﬂf:lso?u’ble VI;]tamms/wtamm

denvatlves,gmérm)glupg th@equ I\Ml’@g@hlagFQup pgfe@eql hmbqhq g.gfaetgntgmclu@[ g‘}‘)y;prol fatty acid

esters, prop?fehé éﬂlcgﬁﬁtty adifdslet] Qi AGRL ALLof, %Em&%ﬂmbnwanQQﬂhﬁ&la%ﬁ)mducts ofa
| cium sodium car boxynmet hyl cel]ul o

potyol with s PReRERRE T RQATRUP BRI LA ﬁgégetaakéllgivimeﬁ ifseite ois, and
triglycerideSt ar ch, hydroxypropyl nmet hyl cel | ul ose,

[00263] In I[;)I‘b O%rg)%_dl%@t h gehgpo%? Lrl rlf{Lyo %ﬁflde%rlg 1%(etr w e%g‘uré S g&tlbllhzatlon and/or

Sul'ta ers for eiln
dissolution pfithe priciReyTiR @hﬂblt@r@nﬁ@@??ﬁﬁ EIPORE R m@éatvrd? -5 i1arPRdd) 394 dgyminimize

prec1p1tat10H ef tﬁé Ehlmﬂcﬂﬁlll Mﬂi@ltorhﬁd/orai”ﬁ?; R@kpord prditie ﬂmﬂlﬂatoﬂ(a k Cﬂav@ﬂdlﬁ |”[ll|1m can be
anul eS or

especially 1818?r|taa %g(é)m oi}%m gg agp- %rg 68 éom%oé&l%n?s {)r 1gect1?3 Oﬁtsaubl 1zer may also be
added to ingreasniht edlybildy bf th¢ kydaphidic dsig aiyl/¢rather emppmdnts, such as surfactants, or to maintain

the composﬂ{oﬁ aggitﬁatlé Jyharﬁggeﬁetoﬁg mnoﬁl%lglaé{o}ﬂr es thereof. 10025 11
|ntegrants may be used t he conmp ositions

002641 Bxilenes salfﬁb%eéolﬁ%%ﬁrwéclf%%f@ opieg oo R tf‘élﬁ?’vﬁ‘ﬁeal‘im%lﬁ snd polyols, such

as ethanol, &x;ﬂ@;&ed EL&hn&ﬂb@:ﬂj&lQEbﬂi}l emyleﬁ@glyﬁbn prop¥ie: giktohb@inediols and isomers thereof,

glycerol, peal aelz hflgogr o 1etol1 n ntnEI lotga%gc% ? e?héﬁls#g{b? ethyte):ne glycol, polypropylene

glycol, polsrvnsfmcphcé,u hydroxromybinethylecdlglpsstand ﬁthff(}‘e‘é}é?fa Fieramfeveﬁﬁycl?%@ns and

cyclodextrift hiérRhtiveh @ thHeRlo@pdtehyRXe Qgéolﬁfavﬂhﬁ L@@%ﬁg@xﬁmle&uﬁh@ W@i@flﬂ of 8bout 200 to about

6000, such aﬁ%ﬁ?c&%&rf&yl@%@? é_ﬂetthef ﬁvi)(agi%gol) o Inteﬂl&; U]?%% ? s an ?{Eer nitrogen-

containing taagonds kuch @s 2egrrdlident Zpibsridahd, @psibbheaprelagas.eN @lﬂcylphe)hdone N-
hydroxyalk?lg%xjr(}{ﬁoﬂenﬂ ﬁgip%héo%): MXyl&%rdi'a%ﬁm EtheIh‘gfag@t;Inn@e ﬂ@%@lg@nylpyrrohdone

npoun s di scl osed heréin. ano
esters such g et gqoalp@agff e P! ‘?ilﬁﬁhylcﬁé@&ﬂe%‘ﬁfi‘i’f‘tiflﬁ*éfai"y‘b‘%‘hﬂfmte ethyl
oleate, ethyf &E)f?lﬂté?-ﬁﬂhﬁlfbu@fh@e trixegia, pitﬁpy&dﬂg19¢o$h1bﬁiab@dle peopgledtBfycbBliacetate, ¢-

caprolactone a?[p 1sc’)&%ers t{herﬁo 531 ¥a?er8% nte arifgéoeme% th%rf:o pﬁ' Qutyro[t%gtorie anJl Bor‘h&gthereof and

other solubifizegs krtogyrimthe art, suchab digethyl qc@ara@e@am%hwp@mldepﬁrrneém pygfolidones,
monooctanSth SHidMyRGE 8tol nf¥RYHIEethts 86ld Watef. N phar maceut i cal
conposi tion. Disintegrants that can be used to form
pharmaceutical conpositions_ and dosage forms of the
i nvention include, but are ﬁg limted to, agar-agar,
al ginic acid, calciumcarbonate, mcrocrystalline
ceI I uI ose, croscarrrel I ose SOdI um crospow done,

o o oy I - o, ..



[ 002531 When aqueous suspensions and/or elixirs are
desired for oral adm nistration, the essential active
t her nbi th,.v US2007/088827.

[00265] 1V11X%!9(‘:b 01 aumlnhzers n}aP/ e1l\s/0o Elge usyd Exam ?es 1n(:li]uedfe:I bV\4 not hrm%{dt 0, U mwuu, wicutyicitrate,

ethyl oleatedsﬁbxsl camdate i dﬁm@'@ylayetsm}ded*l -me@wlnmllﬂynen@ ha amrhylpyrrohdone
polyvmylpy%Hﬁ’i@(ﬁﬂ Cﬂyﬁﬂ)xﬁg&fﬁ &eth?l@@lﬁfo&e ﬁydfé)&/?roﬁﬂ Qlj’bldﬂl'eitﬁﬁsnﬁtﬁanaﬁ polyethylene glycol

et hanol F @ ‘ﬁ yeo hyc%
2001100, £l B SR P B e G 9 e AV 1 e gplbitzers
include sorti®l, ghceal, edcenn, eﬂ@&ilﬁﬂhobyE@ﬂWﬁglytﬁﬁlhhﬁql@&@Ykﬁh gdwlohy
[00266] Th%laﬁmloﬁu:t %9{?%“&5} t%rt] gan‘%lg %{%T Bgd 9 Hot ggrtlstnhggi lgﬁéh r’l%l Qltnglﬁltt l)inaaéwen solubilizer
action over
may be limies PrOpSFIHHE, SRRt WREHBREbe Rl ARSIy PR I the at. T some
c1rcumstan§eb| th@soegh%ﬁﬁgédus m&ﬁﬁl& Sabukisf ?Xflutﬂlhz)éfé@z[r)ﬁk exdiss Bﬂﬁ&a@&@table amounts, for
| ati. n S or use

example to Ig}aélélgﬁt gg{.%g%e%ﬁ%pa Eg) g‘f w1t lSﬂ Sggl 11 eer rreemor\{e ]F]nor ?o &rovuliqmg the
composition rogﬁ:@dq:re ming @nyeni@d! twhpiquq;nsuph‘]grdlstlgqﬂop dr dppagsion. Thug Af present, the

solubilizer %%@E}l aewelglﬁ ?’cltlg loH [6%? %fboﬁﬁ% §00%, ‘%lr ﬁ}l) %%&R Q&p};‘@}t @elg{t based on the
as soft gelatin capsules wherein the active

combined Wﬁ‘r%‘l't %fbt#nee(ilﬁlg, jard ofhsr exFipichts H dggired fvery smallarpgunts of 3 %zexfrm,y also be used,

such as 5%£208, 12 &, evaﬂadautypmalhy,, the Isahbdﬂzepﬁﬁ)alfefprﬂerﬁ fin 201 aimbent®F hhout 1% to about
100%, morL Brglcgls l%r tA)thl‘;Jlle 25\9}% WCI%%n be used to form

s and dosage forns of the
[00267] Therw@pﬂs;t)@n can| fn@heu @eludempp opmnere pharmpqepticebjaceeptable additives and excipients.

Such addltlb%QB@mipllén% u&ﬂfdfe aﬁ{haﬂtli%utatlldnpgh@:ﬁkllﬁb@ a‘ﬁﬂfféaﬁﬁﬁgaﬁhﬁs bﬁmﬁlmg agents,
m Xt %r es t hereof

polymer, RO TG R B PR 5 R 1 BB ieglorens, odorants,
opacifiers, Suipchdiog agehs, timlyrspifleesnphoivieds, hdricatsmandtnikterepthermdf. | east

[00268] In(?igtﬁ?cg%l %g a%?lmrrrg;tl)g ?ﬂ'«lg’ E@ﬁt@ﬂ(ﬁat@&Qm%e Joﬁg&tmogQ@faLlilggg)pdclaésﬁlg to enhance
stability, orgfer fthes Frpe0n ;Eamﬂ?ﬂ of P@r@wmelﬂyaﬁfepfﬁw barehigelafq amirpAgids.gpino acid
esters, ammdaBnMBAi#eRidefpoRtsidneR@tdRidy, sb&MﬂMﬂiQ&U}hﬂéﬂ&idthm lh&lﬂfh@l%ﬂ dattnate, aluminum
hydroxide, ?#é{l]l% g%g Br{atsélﬁag\{l&%:e rd?olrxll Calp%\égsrm}?r%l_%n%m\ﬂ s1ha§ef* synthetlc alumlsflum silicate,
synthetic hpdigmaktd, grag@glumtahagnmugi ]a{drogﬁele hirishpoiviethylgining, efiipgolamine, ethylenediamine,
tlrlethanolaltﬁﬁgI rtha ifed Eﬁsogfopg}BﬁnﬁrQnﬁlﬁaeﬁgﬁm M1£(hﬁr&%ﬁpﬂﬂfﬂ§ndn§:thane (TRIS) and

ﬂ% rophi’'l'ic-11pophilic balance g

e e, Al ffahis PP HeFBAGE: PEEMPSIEAS Sh-EH PELSYPGPRATLT geid acrylic acid,
adipic ac1d(}ﬂg1ﬁ’[y ﬁkﬁd} Bht@h:hlﬂfonﬁ Reld,hane agideat@rbic ®al bHdkdi¢ dcyd, bericaicldShutyric acid,
carbonic acl\i:c't] altrlc rtfa%g a01 dts \émvzliemd Irﬁler%hg Fms LUQFI %Iﬁ% :H:?c? h%&quglggu?fomc acid, isoascorbic
acid, lactic @@ﬁ u@alwﬂ ﬁgﬂm eprh mrp@rwplﬁeawrdfw&f; aaﬂ@fﬁw@ra&dl IgrtoluenesulfomC acid,

salicylic acf§&drid 8¢i€ dudchidRidt Qﬂtﬁ@acﬁp Eﬁﬂm&i mﬁ)‘glyﬂ(glc afid, h&lEbn\éﬁﬂlﬁiﬁc acid, uric acid,

t han a.out 10, oni
e kS B 10 BUAOHAE BTl R PR B R SRR dod odium
dihydrogenphbsphgje crrabib by ua pVhep dlizibese iSi st the ¢ayion ¢anho gy doirnient and

pharmaceu&éallﬁacceﬁ%% (919&9 QJCG Ls eﬁl%(fnﬂﬁﬁ @ﬁ&l?‘m@tgl@ a%m&Hgéetgl@\éh@ the like. Example
val ue equal to or l'ess than about 10. However,

may includpybpt Rpigpeddp. sadiemlRoREY M fithigm. FRAERT Y a A S R IgiRpa I

[00269] S\FEBIeEAds! aye ﬂhSﬁdcctuﬁcaﬁl& abrkgabld @gmﬁ (ﬁﬁﬂo@hm@famdsﬂ Husiplds af suitable inorganic
acids 1nclu(£{}1gdroc or c ac1 ahl}rrdyf' d tmg gziscqph%dc i0 1c ac1§ quu%c ia%i% IQ%Q% %Cld boric acid, phosphoric
acid, and thydike. |Eemmdes oéiamtahlb prgatiopmids n§ind? a@tlam@ agric agideadinig peidg plginic acid,

alkanesulfdﬁi}tamdé b G6idd, Qsco@iclﬁytim A S hSia, U‘ubyﬁb le@ c@6brik acid, citric acid,
salts; fatty acjd derivatives of gm. no
%%acxcla @

fatty acids 6(Frfngcdaﬁglp{ufna ﬁlaconﬁzdilc plgrsxtoqgggsu (611%@? 1s&aécorb1c acid, lactic acid, maleic
acid, methaglesulforad dci sxatit acidyipare-bemiogiicnylskliogopeptfreféeic aiddp-toluenesulfonic acid,
salicylic acFio 19% Q&B @Séamé £ ' ﬁﬁhpgtlcﬁQQamaQ[doﬁl%E@txﬁg amh etGlhérJ@éu‘ﬂ%mc acid, uric acid

ysol ecithins an ydrogénat ed | ysol écit hi ns;
and the likgyhosphol i pi ds and derivatives thereof;

| ysophosphol i pids and derivatives thereof; carnitine

fatty acid ester salts; salts of alkylsulfates; fatty

acid salts; sodium docusate;,acyl lactylates; nono-

and di-acetylated tartaric acid esters of nono- and

di - gl ycerides; succinylated nono- and di- gl ycerides;

C|tr|c aC|d esters of nono- and di - gl ycerides; and

o " Y F A=A .




stearoyl lactylate, succinylated nonogl yceri des,

nmono/ di acetyl ated tartaric acid esters of
[00270] ‘1)Yn ALz _i l DG S1ii s 4 or ,_ f rlgégxgl%%q% }rr%gg,ptg%lg{%lt};ggég%zdoe%l/loggasrznzaceutmal
compositior fp rnyalchB:ontammg atcemblhzamn af =qalompunisiniabiens ambdnragtrmthat;, e.g., reduces or
eliminates 041(%%'!.11%01' fe %ecffea%lf ﬁl@tceﬁcméuln ﬁ)rlhﬁ)?t%)re andI a,I errrﬁge%hg&l e e%{ &Ft?vle for injection.

aury ate, teracecy ate, ocusate aur o
Componentg éﬂdrﬂ“toi“?fé@f agpray lmﬂtecfymposegrlmrf pyflescribef fiepedt. oy |
[00271] THE &rhik in vﬂﬁ@n, th@ﬂﬁel&&hﬁ&ﬂﬁﬂﬁofﬁhéﬁ&étﬁ savbitRh aaf/ be {naﬂa&aad for administration
n-ioni c surfact ant.s

by 1nJect1011||_M<?#t{) éauef)us or Oﬁ ﬁuspenflaléso gli € u s1ons sesa1¥1f Olli] carn Oq COQODSCE% 011 or peanut 011

as well as eh*xtsyﬂn{uhutdgdlem;@g; o @gten]e aQH:EYlIlS sn‘]m;qrrgggﬂ sg‘juya@ elpamd@sutlcal vehicles.
[00272] AQQQ(LUX Q&M{%lngi)ﬁl s@lﬂl@ aﬁl aks\é lcorﬁkﬁﬁ»ﬁﬁly%&irfoﬁﬁjea%%ﬂm gl'_';}&rol propylene glycol,

pol yoxyal kyl ene al kyl phenol s
liquid polyeglu%cﬁ\e glgccﬂ,&nQ@F W @ﬁ%sugtﬁti}%ﬁfxtuétfskgjﬂreoahcélﬁ@figgmn derivatives, and vegetable oils
may also bepaﬁhllp}@)(d/ aihkp‘rloﬁdil ﬁuﬂitk an bp Ramelinefl,abit agampie ibgl e SikestS caatmb, such as lecithin,

by the mam?enflr{% %tg uuegﬁ Fg ea 1tn ttl%tc'.’-aéé 0%18151%?%({3{%2? 2}5 &lg (e o?glgfactants. The
prevention mhwtlmf@mgoggmp cgfl Igpd:@qught apeit by vg'@p.ﬁan’égqc@rigl and antifungal agents, for
example, pzﬁ’meﬂg LM&%t@Jnof pichat, s%@dugaicﬁﬁ ¥h§ﬁ<§@5ﬁp el K y | ene

ers suc

[00273] Staﬁeyleﬁfta AR é af? Ilgg]eayed c¥|HH:°I§’§rta8]?gstge ?i%a?%lrﬂtﬁ %/1{1 Enogulator and/or the
calcineurin frthiieis t}erra:q‘ulrmm ip rhe dprebdrgiaefsolsen oty drions ¢ther irgredients as enumerated

above, as rfgﬁl‘?e%t foﬁ&@edm; 'F*ﬂ?r%d &E lhgtﬁ)n%&glgllf %ﬁﬁér§£ﬂsqga ;Qépared b% incorporating the

ved eta e OI enat ed vegeta
various ste ‘zpqsactlfealpgr?dlg)éq 15@ a steg]ﬁd'e]gfl@ i'VB]Cg congaoq )}w ‘ill?}:reésm_{.l medlum and the
required otlfet Bl@l@hl%nts fden ihesd dnuﬁ&ateaﬁﬁi)va fhﬂ*h@ gliest sl ;ﬁ)@/ﬁers for the preparatlon of sterile

injectable sglg 1(}{18)9{ r%grfe%t e and derivatives

X r{rée_ )Paratlon ree \ﬁaéulbnil ore/t?g and frTeze crir?fmg ’techndques which

yield a powrh:mf the egive hgreémﬁt:php@hyeidhyheé desirgd ipgrofliers étlom atmwwum@latsfpyle ~filtered
solution thedfokd €sters and hydrophilic transesterificati on
products of a poI oI WI t h at I east one nenber é

' e . al) del A ethhs[?p]é eBJIb? ments, the invention
provides a F’rlﬁﬂnahgiﬂibzﬂ gﬁfl‘lﬁkﬁdn fbegﬁiswﬂnﬂ de]h\lesj coiﬁhﬁmg@lcymlbmmy oﬁ&alcmeurm inhibitor
and an agerg l%gg {educ%g g}y %H-Stes Q%Mec q‘lld/OI' R:% Xf?etcn% ltt%%ﬁlcﬂl&&fﬁl(&hlbltor and a

ene gl yco pentaerythrito or
phamlaceutscatqz&hlawmcf@tabsz‘omnw@w Od3IBOIPETF BISPUGTOEYE ggent that c.g., reduces or

eliminates &QQMOQ&B?&&W& FHRRRIBin & A QiR is & mrtf'aﬁﬁ)t)ﬁ Pofein modulator, e.g. a

polyphenollsgc]?}ra(sﬂ? gavop%és dis(zjr1€)egn}sg%reo}ﬁggpé%rquﬁepgstaré ar% g&agents in the

compositiogh akegasdafcBbedPEEGn. 12 ol eat e, PEG 15 ol eate, PEG 20
[00275] CoQtlrp%QE(ﬁrs OP tﬁ%@&nﬁh%ﬁ@; &n be P Eﬁ'il;lgd e O%QMU(P E@r %Q&) semi-solid, or liquid

ol eate, PEG 15 st earate,

forms suitablp & dogplgr iopicpRAmINIaiwaTg B, oehErs oY Il afeé*m - PREEpsp gyispensions,
foams, powdérk, @Likratk intiiérfis, 28ut@hy, 689, Yistek fsiygfogiakies, sﬂ?ﬁ@-e&ﬂﬂsﬁhn@lsﬂﬁt @olutions,

dlmethylsugﬁg %gl\/l%% %ase olllltagra ;%%herﬁggg%gs \gll‘.ﬁth y nlle si %lﬂe%ta&tble of providing an

area with a pE{gngg egpgﬁere ltcthe mtléﬁméredlﬂEGI@@ngﬁsﬁ @é?ly'lwfll formutption mpe@wde more
immediate él)@oglkey& @leWktive 3Rt o EGnéen fal. m kernel oil, PEG' 50

enat ed cast or 0| |, PEG.40 ¢ oi |
10276) THE R BReeBe <ompE gD BB MRt U Pk e i,
which are compdunds thitlallowPlGeH56d popelrabige nfadredsit asthodelipiry of, PE@p@@c molecules across
the snamm%%&npﬂ) ealgﬁ_l? ‘tgrrle? gptﬁé‘gkg{ ?9695 yrl: {:Haﬁy @tﬂe@ee;;elngﬁiﬁon Erﬁg'ic%lg molecules

caprat'e/ capryl ate gl ycerid tg yceryl -10 | aurate
known to thppiragmd dHbE a5 eidorisa! fOHPE@OE'SEXﬁW?]F%)O sst“‘é’rcé‘[flersfg&‘é”‘g@“e%%l“de but are
not limited &, Bir@ctantP&(g. 2eab, lelyoble &l ,prdpendddlycs D)) ddohél(e@l, @ tbuthl), fatty acids (e.g., oleic

acid), surfangn% é&?sgxgrfng %13}'1&%? %I%tsgdiw&oéé q{ag? P/rrozl%ﬁners) ogll%%%[ %g&o?aurate
sulfoxides, Gireyds (o hoenthdDCENIRE, whidss) alkange plkanoPOEltqocalytl@a%wonate calcium
phosphate, eztrl&ﬁ{ sug;IrQ QQ]Q:H(%" %Illulggg'erlaagc)essé%h Nad Selyrgggmgﬂ' as polyethylene glycols.
hol esterol, pol ygl yceryl- 1 Qol eate, Tween 40, Tween

60 sucrose nonost ear at e, rose nonol aur at e, sucrose

nonopahni tate, PEG 10- 100 n phenol series, PEG 15-

100 octyl phenol series, and poloxaners [00262]

SU|tabIe |Ip0phI|IC surfactants |nclude by way of

. . o




[00263] I n one enbodi nent, the conposition may include

a solubilizer to ensure good sol ubilization and/ or
[00277] nrtumcxn%c:}clmdoin flaél.orrl1 ?orrrg%l ﬁ[htn ?nlé[hl Qs <.J>f %Ip? sén\(t/) Eonﬁ'o 1?6%%@?@&?&?&%21 delivery
devices ("paEhed’ r)n Speh ﬁq@p(@cmaé prtelcs oay bf u8f=<h@ peqy!d@ CPRERGUS of dipfopfnupys infusion of the

transport protefY iYduBbBintcbARSHBPArhouls Oi@br itk WitRdu@Ealdi®ulin 1nh1b1tor Thus, in some

fl ). T b [ | t
embodlmenésd Vlggﬁicl)]{I% g\mﬁ% P%glgﬂﬁefg?blrat gtgoggraéng ar%%%&acm pg?]tgmf‘%)pulator eg.,a
polyphenolisijh@c s flonoid(esn| quixicdting dn serag/engodimehite the ideeebnipevides a transdermal patch
i i S@h HREbALY ¢ 97 o boIGHHONALARI d A, a
meorporatt Oé[’]qrcflIg I’Ié)oqﬁlé nts, s UCt ry gg %h@ﬁactoant S, O ra OI((;)H;&I'JT%Ign Iag‘!r&lim) "
“mmme@h@heeﬂﬁw§PvF@wﬂ@se&t@?ﬁﬁwé or homogeneous sol ution or
[00278] THicERRES LA ds@&'&ﬁﬂédetﬁﬁﬁﬁﬁﬁiﬂh@ﬁfoﬂtﬂle 8dlivérg ot ﬁlaﬁﬁﬂcblbﬂchlagfﬁlfsSs well known in
the art. See,aeln%C llﬁgq’at. %)% 5%5? ﬁoﬁ 95& Iﬂ 5h &i SHES)& é]t?,?l }ﬁl&lr patches rnaygoe consltructed for
continuous,tyytsatiolor orbt@mayd dfalvm) hﬁbham@lcmbfé agentyl ycol , p r opy I ene

[00279} Phgllrﬁfigé?lltlcal p&ﬁ&ﬁ‘lﬁgx&s@)ﬁn}ﬁﬁqoﬁ %§tl$lﬁ %r%gialanorg(lry{sgfﬂgdlon include solutions
pent aeryt hritol sSor bi tol, manni tO t ranscut ol

and suspengengat mpnaicgﬁlg%llym:ﬁ%tablﬁ &HVQ?WP%EC @qu:eﬁi or mixtures thereof, and powders. The
liquid or sopd)l:(y]ﬂfoﬁﬁgﬂs ang corfdily aathhle plakyackuntiphlpl ac@hable ehiy}ﬂet‘rms)@y [desoityeld supra.
Preferably trﬁe C(ir%)g rlrs :a{%:ga‘a%lr?g s@egcdooghﬁe CPereﬁ %L Lalg;!ll gg&ﬁl.raqi(g{r l‘o&%;ﬁny lgg'aI!] or sgstenfuc effect.
Compo51t10p§)1n)peqf¢1§hlgpi@ngqcy@1@qﬂ§l aﬁc@mahlg scﬂwnﬁ\y@yag aebyhized (l_?yj psgrof inert gases. Nebulized

solutions m‘ﬁﬁb&bﬁaléafdu@@@%nﬁg@nebﬁl i@Rdlice §ARQebiFUBP d@Sce may be attached to a face

mask tent, @t%ﬁt&%&ﬂgg I%r 1&8 re t n (g) l&'f“fFf‘EI}% %}:hlgt}%g,gsé%l_e sgog)];#r}%%?i?{ éomposmons may
be adnumstemﬁpamfﬂdsy slihoraigsally, p'xyonrcb’mdom deli@erphepiermndadion jn an appropriate manner.
[00280] O & Bz!lrl’ng&utlc%[ By pkﬁ&(!;n@ni’harrl%c@l.llt%éyllcgﬁ[xﬁd‘sﬁiohsdlgmlso% prepared from
Eygroxyalkylo rrofi done, N-alkyl pl peri done,
comp051t1opg_dg§cpg1§;?dé§fﬁrbqnéetxed?ﬁm(ﬁq %mf%zékyaf;ﬁfzat@blgﬁ@lplems suitable for sublingual,
buccal, rectﬁlg)lnﬁh/dsib%h@ylﬁﬁ&h]aﬂ Qﬁl@nasalﬁ@icﬂfafﬁ oShht‘rhkpiilSl ﬁfnhyﬁtratlon Preparatlons for such
pharmaceulgcg {) n}po 1io% lee %/ I‘ at rel e?‘%g: %(cieter %{%&d@%?rhb 15 ’Knoben James E_;
Troutman, Wit 6, ot Hyfﬂdbedwﬂszd Dreg Ry, TsathyEdition, VieGrierdol, 2A02; Pratt and Taylor,

eds. PrznczpfeQWr %ﬁcﬁgl@yﬁﬂ'h EmﬁGﬁ) @@&ﬁtl%v&ét@@ﬂ%rﬂl 19662 |Katzung ed., Basic and
| acet a Capro aCt one and 1soners thereof

Clinical P hSr mpsp epo Nt HfitenaMaCTag 2001 b Satodman dSilgP£dt-offig Pharmacological
Basis of Thaﬁﬂeukz&omﬂSEdltﬁt&n[ ®loGrawalit, 2001 ;Retingohubiarhacens-akIawaes,i 26th Ed.,

Lippincott W‘lﬁanqg % V\Qﬁ(&h%]\r_’l(ﬂ)% lgllcul%&aliy b"h x? %%to gkzgelt Second Edition (The
sosor rrolidones, nooct
Phaﬁnaceu@l‘iaé]ffhiﬂ Iéﬁéong 190y all ﬁﬁ‘t‘i}gétt Hy }nc@?‘ﬁ @Fd by TelReR @fem ‘5 BhC\}‘eretY
2008/ 083160 CT/ US2007/088827. [00265] ixtures of
B.3atsubi l i zers may al so be used. Exanpl es include, but
not limted tP, utaLctui, uiCLily witrate, ethyl
[00281] Teli®ait®dn aBb bmkndesam yTlatlats indiuiedning bra eedesdribekbherein, in suitable packaging, and
written mate 1 pééll fudg F gpcﬁl’s f(!}" ugEy QIS%M(?{) Jﬂqlrgé/ali gtgchésdﬁ)srﬁﬁg of side effects, and the

yvi nyl pyrro one, dr ox | 'ul ose,
like. The knwv Sxpropyn aeg/lem%@xwwg é‘trFFa“r'i’éi’IOdm}%‘F )ﬂéﬁ %Vlnéﬁé‘ inhibitor and the
agent are p@lvME(QJs sepg.QQ'o];_Qt@osug)hly ﬁx@éﬁdfa‘iﬁ Gonﬁafn&ﬂ Svﬁihlfh @te kltp IIID@)He @RBodiments, the
calcineurin grfl—%tfltgr ei,ndgwrge agri:nlt %re Iplr&Z(qedF% gsoa.ss?nr e caréxpossglro thtﬁlln a co?téléeer Hb e kit. Suitable
packaging 4ndjaddigdnplprticdss fiyrlusealego hzs#suruﬁﬁ@ 4@ Oiguid prepoyftiong ffoilpepping to minimize
exposure togﬁroﬂbﬂlt}%nﬁ(efﬂré/ ﬁfglwn il 0L ) Be ARRUAL in @ 1§O! UDI | i zer
hat can be included is not particularly limted. The
annunt of a given solubilizer may be limted to a
Metheds i gacceptabl e anount, which nay be readily deternined
[00282] InlByotiten espedt, th(lh{/dntld)rrprbhdias atethodd, incls dinemetbdds @t nstragnt @s:thoils of decreasing
or increasirg%ye c%gcegtga\{l"élﬁ]s ?9%&(:& 19 a %L(%(%?Cal GEE”[LMEHQ eﬁlgh%ehﬂaﬁﬁﬁgsa therapeutlc
I'n excess o i'0accept able amounts, for exanple
to maxim ze the concentration of the drug, wi th excess
sol ubilizer renoved prior to providing the
conposition to a patient us% g conventi ona
techni ques, such as distillation or evaporation. Thus,
if present, the solubilizer can be in a weight ratio
of 109@ 259@ 50% 100% or up to about 20096by MEIght

o " I LY o a1




esters, ammoni um hydr oxi de, potassi um hydroxi de,
sodi um hydr oxi de, sodi um hydrogen carbonate, alum num
(li)BADXllGI(E l.ci um car bopa um h ORCTES2007/088827

effect of as fnﬁtrt}?(gl gf’ﬁ“ﬁ m’ﬁ ciu]t i@ cgrln%tﬁddggcﬁ'?%g? YIng o éﬂgtﬂ]ﬁﬁ{ b?ooa L1ssue barrier

transportpreueins cat e, synthetic hydrocalcite, magnesium alum num
283] Fopl LAARY,
[00283] Fo Mﬂél?(?(tkq'gelﬂg)% neﬂg dtg%%%/{é‘%han%ﬁ;grfﬁi%ﬁg%hpg?ghﬂqea%f a calcineurin inhibitor. It

is understoqdythat thg E}Cé}ﬁ@m’a@plg ﬁﬂlﬁagy totepqzlhse(tqﬁ 2 aﬂqsﬁ@:e from the etal companment or reduction of

fetal effectstof b sa(léiyédflﬁ)ﬁmmﬂsmyl ) anmi nonet hane (TRIS) and the |ike.

[00284] Thglﬁ%?l n%lérgzbl??rc a111fnale C]gcsetgss é’B‘fdg‘teifg‘.rIHCIU‘%ﬁ }élhmaél% asav%eéltas other dnmals The

methods gewgrally| mx@lva@}edtdnnna;g'ptmn@f guesj og] mogs] c@mgq ifqr tizgdiegkment of one or more diseases.

Comblnatloﬂi &%Q&Maﬁ Qpﬁsgd ﬁcﬁlegt’on@ﬂl’%eﬁgé (ﬁl‘;ﬂuQ%le BRE0L! BitE mB&lIfes the side-effects of one or

benzoi c _acid, boric acid, butyric acid, carbonic

more agentssia the combipgtiop” acid, fatty acids, formc acid, fumaric

[00285] Tha&lnd ‘rgtibC’QRAd 8s @ﬁ}mﬂatlchl}edﬁl@:qaﬂtm sisHdfhedeinGnchgliedachieving a therapeutic benefit

and/or a pro ﬁqgl e gengh By3r eg utlc% I‘ieﬁ Ialq ’era%!l %I %r ﬁgéhgratl(%(cﬁ'ltﬁe nderlymg disorder
acid brombphen P o

I C acl 1 oniC
being treateg- Aksp, uéhp@mqvtfcdaqnecﬁt E@Phieved with the yiaidléatm pdameélp@aqq ‘Lf Om:frrdnore of the

phymolog1c§1%9§1bt@h1§3 as@&:ﬁﬂed vﬁ@ﬂﬁk‘ ﬁd@ﬁz‘u@ dlst)ﬁﬁlt AEH at@6 irfbrovement is observed in the

patient, not\glﬁl&tagﬂég 1%?&{@6 p%%at nay 81;11%6 fé ({)thtﬁ%%%lar 1n§%([isc§)ﬁde5 cE¥or prophylactic benefit,
the compos80aH Ay e hdsipligted to dpaiediatmisklvy divelgeing phrotqukatiesasea o a patient reporting
& b RPOIRAAL Evefi #M3uiH $8addGiidits di& may not have b
one ot Tmer :ﬁ% g.gsé JI)é; a yg—%ﬁl?(?s ﬁel cat ?Vgn 03%4 eaégns)} coni/elnl ent ynothave been
made.  and pharnaceutical |y acceptable cation, such as
[00286] In &fﬂiﬁlﬁﬂbblﬂﬂneﬂls ki) &veﬁﬁ&nﬁﬂnﬁadeah kﬂihi)cnéf t&ﬂi’ﬂgh cHﬁﬁtﬂ:lnS)y adlﬂﬂlstermg to an
animal sufferma ﬁonrﬁﬁgepcgf%ggg) an effe%ﬁ%%/ F]mount (l)'ll% calcmgurldl rh tlléljgl)r zg}d ljl}ln ammal‘t of a BTB transport
protein actizatorowificinnt t§ @ORE 9 eliBuriatecdrlids efedt dEthasaicipphiam irhibisert ircsire ymbodiments,

the actwato?ﬁ:ﬁlﬁ:@; @rl%hﬁnng{eg@ﬂhﬁh@rof &1&@&@@{9 bﬁh@&h&i&uﬂrﬁ%ﬁlmres of
abl e inorgani c .  acids include drochlorl% % id,

[00287] In ﬁ%eﬂB’Pﬂ)‘Fﬁe’é‘S AR T £ POt e gy adminiterin t an
animal suffﬁ[ntg filogh tRCdolditirOdni e€fe@ive Bnoynhefaphpinegin 1ﬂﬁb1d>r arginl atabnt of a BTB transport
I di
protein actnéator SLIlfﬁ(’E){:(l 1? r%’m?rg%s?ra h%}ébééugp gt‘f’ecptggﬁarvaféglgliﬁ ’ l}ng? nlllﬂgglg% T,rgb’o iments, the
activator inggkdegsreurtity pf tbefﬁ@ll@seffe@ﬁ?fﬁh? C&l?imd@m gkl i ¢ aci d,
[00288] In Qﬁﬁbzéﬂlb@dlﬁféhtg thch@srehﬁonq&évﬁ’des E)erﬂ’lﬁd & tﬁé@thlfg' a c6ﬁﬁt|ﬂﬁrb|y@1d1ﬁi(ﬁisférmg to an
it sl i B Sqion RGO PAOIELY PR 05 ok SRR g o2 BTB anspr
protein actigaterduffitiamgtte decmase@r innmise the couemtdtlowﬂﬂtﬁaq’abmﬁlomlbtoam acphysiological
Compalrtmel(;txal i c acid, para-bronmophenyl sul fonic acid, propionic
id, p- t ol uenesul f oni ¢ acid, salicylic aC|d stearic
[00289] In é‘é?“(fm@ﬁ‘é’é?wh& aniERkis 2 PARARL S &ct ™ Par t ari ¢ aci d,
[00290] In tschhd:@a{b)é&lﬁiehtﬁ tiGhebntidngrei@dde s tefhod o fireatiigd, contlitidn b&@drdlmstermg to an
animal suffar nd ft h ol1<1§ition5:§1 € ct12V0 Qngléu% §t;|a glcP Q,E Li’l%%l@%?é&i%ﬁ%%Zunt of a BTB transport
fﬁﬁ n?6]] narmaceutl ca tions
protein actigabersuidipin ¢ wreraass 2 thleﬁee“ltlﬁ 9@% @f@walpm@mnd’é%bﬂar m a PhYSlOlOglcal compartment.

[00291] THRALAREGS Hhitedd and %m@&a&lb&ﬁ pfd¥in adﬁjve&&fiak&ua aa&ﬁﬁsadrm MQgo-a

conhi nat.ion of a cal ci ng i.nhi bitor age &
sdminisvst SO PaRBReD P e HEFBEH el 8 4Rl BT o s
encompass@faﬂmmtstrafontohevocoa hoferngents tn an afiinidis tat bogregerds and/or thelr metabolites are
present in tmﬁfng?QtQﬁg s'ar(r\igllmg X@$ QdII%HlEtIS%Uﬁ Ll@ighﬁ% sianl'itaﬂeGJlsedﬁltfﬁn%ﬂatlon In separate

onents and anmounts of agents in the conpositions

compositonsy WTESDESLH OHEEPNHEPSSiihsPATE STIOSIEPRS, FTGFFHEISIH IR Lfpmposition in
which bothtaﬁlﬁts Qﬂ:\ﬁﬁéselﬁ Omﬂﬁslh ko EnHolindchre, tﬁH‘IEHEﬁ:tns;bdﬂtV;ﬁ«b’télh @d11vﬁlf&1yanb ¢he calcineurin
inhibitor ar¢ %Idc mﬁgrg:(? m a smlgfi)e co%%orym%h Sltnrsgrtnelr QIIQbOdl en{ ntjn ga clmoen ﬁ ﬁﬁllbiltjcq%nd the BTB

transport profein, acto@ton are pdmixedon ttfmsrewlt@n | Typeprallqo é*&r?@lt:m@}rin mhﬂa@r \ﬁ/@relsent in the
compositiofiR aff Lin¥iok SuffiIEHRRY Jr&iuce zdtﬁ&gﬂegt%,eeffe&r an@ tLEere dra%s@ﬁ SRS activator is
solution, and simlar pharmaceutical vehicles. [00272]
Agqueous solutlons in sallnesére al so conventionally
used for injection. Ethanol; glycerol, propylene
glycol, [liquid polyethylene glycol, and the |ike (and
SU|tabIe n1xtures thereof) cyclodextrln derlvatlves

T T o o — -



i nj ectabl e solutions, the preferred nethods of

prepar ation a!re vacuum dryi ng and freeze-drying
prsent i FPETER ™ BATC Y SO oARR CHE S 7L RGBT Bt PR o cecease
or increase the poregrittis of thetcaringuginfinhittiter @d physadlegidabrenipbrtmand ind/or increase a

therapeutic Li@eQ? tg e cP ﬁﬁﬁeﬁﬁﬁﬁlﬂﬂﬂ& ajy s%mdﬂegﬂ Sthd QicideRd SRibitdrSs Hesent in an
transdermal ) delivery. In some enbodi nents, the

amount suffigigpgigrergin thffﬁww%%déniaﬂlsmd@mpr’% BRIt EAIT £ REfFest g am amount
sufficient totcreaeﬁséeelﬂa&ffededfnneealymaﬁmtlﬁnmﬂoﬂgyaa@&ﬁgu difatleaerubedt 5a10, 15, 20, 25, 30,

40, 50, 60, ’F()a%(? I9H enlilorrcle {111% &l}]} u%stantla{l] d,a 1mma n&e e%‘fh %t(iomg?r fo the effect without the

uces of T SRRy g an
BTB transppif protoa acfiveer i n i nhi bi tor and a phar maceut i cal

[00292] AGAGLRESNSf (Rlbatcbh hifbitok Exﬁﬁﬁéj%@ﬂaé dtﬁzlt kéﬁﬁ&% or d1ihi@Bt least one side
enbodi ments, the agent that uces

etect o g CFFHAY B 8 DS 243 B PR VERTBELS B Spptred s separac
compositiosath€yt M Lhei abminikeirddibly oife shise udbBby differsipositesp ifoliesigents are administered in a

single comy w?géélr;, ?bgg‘m rﬁster {]’%Ya[?lp gﬂ&%lﬁ? ?eh I Sonf ¢ %%&&9! the@ ents are

ere onents and anounts
adinistered qumtisgld qpmphELOnS b SIEHRIOR 18 S9rS° TRSEOBCINREFR e Sdrministred s o

single comoSifén$] tragglﬁﬂﬁlﬁ hdrhiRiBiSatiodh. ﬁl@&n@érﬁﬁ)ﬂfﬂﬁems ﬁH@d’gEﬂthﬂe g@hinidered as a single
forrrul ated into preparations in solid, sem-solid, or

compositiof pYIRieEfont or g suitabl e for |ocal or topical

[00293] In sechnd emibodimanth, olr, agen ¢at mducgredr sliminate ey sikeoifadiloga fabdineprisinhibitor is a BTB

transport prg{ ﬁ‘lmulaiop tB'"[%Qﬁmsp%H ﬁgm%ﬁtors ztr@ %scrﬂ%ﬁ‘eﬁns In some embodiments, a
urries, ointnments, solutions, oils, pastes

polyphenol ésl}lﬁfjio dp f(@?ei eg@odlg')ﬁ]?ta?glav%\ﬁﬂp%qs% Sln sglé_q "ini‘P@d%Ptﬁrtﬂi‘e&}%’onmd 1S quercetin,
isoquercetird] mmfﬁbh&hhl i}ﬁ@éhﬂ&hél%@losbﬁﬁ @alarpdl, HéetifNBarin) lﬁltlg @&neiipidrol, myricetin,

carriers. wt es_ar
foli c‘% s G LS 'il 1 hir S8R %P i@ cenistein, biochanin A,
tax1 olin, narm%enln narlgngln esper 11. Cspeﬁ 111, cha. C(ine ['P ) de oOélu rle %enls elﬁ 10C. anln

catechin, oramtcatvcénn iy poanti eeﬂw@memn tl@éhtfcrna@tls qlarcs'm gempfprol, or galangin. In some
embodlmenftso{hgﬂh%b@% quBYetiAl DbkPEs ADLsQroviddRA SR siBIROTYFiea19f the daily dosage of

e active ingredient to th osen area. (00276] The
the BTB “%WQFWH’&%TJFP%%I%%%%WHOosnEO%é’il “may conprise suitable
[00294] Ths ohitifleuih irgpeHitoxn@Se ag@caldiiensgn whibaoclegpiigmdthsiein. Whiools eabediments, the

caleineuin GRITOHO Arolifi) Oéqucpownw%%ﬁ)gs@qeags&%g@y on of, or

Ivery Rerapeutic nol ecul es
[00295] Thgeetieds ofthsanvgntoatpmnbe ByeA éqsmeﬁélﬁ%éﬁm spifapleisandifony e pf organ transplant, an
autoimmunt Bi€eaSK| bkl an IR EEhafhLdifaRYwire §13®8 Riore calcineurin inhibitors are used that have CNS
penetrati on-enhanci ng nol ecul es known to those
trained in the art of topical fornulation. Exanples of
[00296] Fos mamplainrspres gntmdinests,chqinethids of the inueheion inghndethetrgggpent of organ transplant

recipient to pH\nn{t %x%aﬁ f?ejecmf@%&ﬁﬁ‘ sﬁenﬁ@ﬁogn anlﬂlﬁﬁﬂ)wedgk ¥&ahst f(n‘?efﬁctwe amount of a
propyl ene gl ycol), (e.qg.,. et anolge fa

calcineurin é\té]ilbétgr Elé:h @s tacrelprét}s and&a Fféf)ctw xélté)lf ghztggnt(t]glt duces or e¥1m1nates a side effect
of the calcihehififd in@{bYibr. mydimpﬂé aitodgad rensplaski intode cur yk ne Uikdited e) kidney transplant, pancreas

rroli,d r e Ki ]
transplant, fyer Frans lanq ?1%§rt trfgls gn? 1‘%1(%' r{&m}galrrh? hﬂﬁeeggr% transgﬁ'!ilnf Bc)tﬂc asf]aeftgr dney transplant,
and Slmultaaﬁt%an@lc@as Kidres rTanSEIaIPtc i um carbonate, calciu m

[00297] In RHESEEPBighenty,akd r@éﬂ&)d&dﬁ&f ﬁvenﬁ&rﬁﬂh@lﬁ&&he tf&{nllekﬂ @98 autoimmune disease by

admnlstenggt%bé?%él}a{ gﬁ geeg b%% ngent %]§ % ngg%g 1neur1n inhibitor, such as tacrolimus,
and an effe@RET AISDO X AL QB8R rPc@x@@T)?]:lmume eﬁ@c@ pithe edfineurin inhibitor. Examples of

autmrnmung Qﬁé&gs Qﬁckqu bfupz[re bt Bmbebl b hfﬁpﬂ@rtePﬂQ§ éetopltc t&@mﬁﬁ@ss %tpsorlasw
I nventi on cut I Vyz, uaubuci ui a

[00298] In (yetwﬁtebﬂ@@)men@uwnﬂb%ﬁﬁ S Wﬁ?ntlﬁ%%‘ﬂée\s/tgﬁ%vt%eg‘y‘lffg@%%t°fy conditions
rejection b)pefdﬁh‘mﬂﬁmg @ ol aNLQUE no¢d diBaaBdt ial effddBvel aifoustiod i cadfinditiginhibitor, such as
tacrolimus, an(? %ISJPP t1v€ Ergl(%n?op agxngglltj tht ?({:uicéns&a ?llg}%;l{t%:']l EE St Hﬁ}hec' calcmeunn inhibitor.
Examples of gflemmetetycddiems nchuide thrWEeIm limiteddes @%@é’uldaltl?chﬂrﬁ@ﬂ‘&oﬁﬁlcmomc allergic
contact dertl mckéaﬁovlﬁpgo%a 0ger@ivB I8tk ansport protein nodul ator,

e.g., a polyphenol such as a flavonoid (e.g.,

guercetin). In sone enbodlnggts the invention provides

a transdermal patch incorporating a BTB transport

protein nodul ator, e.g., a polyphenol such as a

flavonoid (e.g., quercetin) in conblnatlon wi th a

e F A=~

effects.




solutions may be inhaled directly fromthe nebulizing
devi ce or the nebul i zing device may be attached to a

or inter osItl V r eBGLII82007/088827
[00299] Wgwézlamnﬁlamr}ﬁlulﬂ Oﬁ %nd agagqﬁlf ?s%scrlg{;ishﬁgﬁxsqr%we p orblgmg)iu any suitable ratio of

the two agea®HI,SNdlaran®, Wyt ratee, widwiumes ey ad/oluptee'bbmkﬂtry gy [edctied herein, may be
or nasal ly, from devices that deliver the fornul ation

in an appropriate manner. [00280] O her

{00300} T}ﬁ Warplpfﬁ)e diyrthecnapvides mgg)gqlstqf Wgrsmpﬁ%ﬁ-mmqe@gpcts of a calcineurin inhibitor by
adnumsterlﬁéjm trhdsp&Spro®iv adhva©r *@Qn prigRR AR HasfreR@ed ﬁﬂeﬂﬁlﬂﬁﬂ dfitfaRSlcineurin inhibitor

sufficient toa%rgi rﬁ% gr%l%r pn%{‘ees; e cg' cgs tlj’h%cpgref o?ema %Pseglym a sguaan where it is desired to

e TEXEIBitent’s su I ngual,
rapidly revdsseeme pr, megre gitiaditects nf ¥ abosemushibitait am.oe et <a/rerd0$er$ttuéalnaszalllx suitable BTB

transport pI%andiéEc%ed HRfeid Ig;yrt@%pédnal adm ni stration. Preparations
such. pharmaceuti cal conpositions are wel | -known

[00301] In S(Hnet cﬁlg)ogllntents fgléeemveétlﬁl proxg&é a méth@d for mgélfl%%ﬁde ffiﬁf?t] qf 6 czdcmeurm inhibitor
in a human Kf edigifisted@p 68 she fhuan ahragiotuirena BYB libspon ﬁpteﬁdﬁodplafdamfﬁnﬁ@k to partially or
completely %‘B/Grg(le ) 1%(Iiec %{ect of g'lg.i;aa%f-eau’rm Trgﬂ)t Igr \lvzvq % Iih% E}Pm%\éch f)el d aL1 amount of said
calcineurin Aghiiitorsufikent td p@éuqe|a(§nle e ErvirlohpT enaho@inwg@,ttmumewmewed an overdose
of the calcideafl 1nhlﬁ§5rzﬂf|&ﬁcm fhe 5idBFRLC 1R 8Hhe chlbbdinc@RY, thhﬁﬁﬂ&ﬁD&dﬁﬂMbes to experience
peripheral ﬁeftﬁﬁfhtgdcég Ién%n G}M?W}n:;lﬁxlalls 2% %gqul S, t%ggfg %g%%ort protein modulator is a

a
polyphenolTduel @palavénosl, ITentclkmbeliterns) the M tenaid iHiveicetin? $0duercetin, flavon, chrysin,
apigenin, rl'Bﬁmrp gltogj%ﬁ %}ﬁ%lﬂ%giﬁt h183+ [zlﬁl% 1&@&%@1’01 ng&lbenﬁdtamfolm nagILrhgenln naringin,

ti ndal
hesperetin, Es&pgr%l?r;glﬁm Beretim Phimrrdiny gentsisary higchBam Y, gﬁle%fpﬁ@%mcatechm In some

embodlmen?sh &k Mo b |1£®Ercafn€ S’Splcall.@[lﬁé)ﬂavoﬂ&@ 9)1], beahﬂmnﬂ;feréfmiyﬁﬁjeoable e.g.,
orate

ncor I r_entir \
1ntravenous']%1 o mt{%@ﬁﬁg}f?ﬂy,rﬁ a dlo?‘]e Vs,lén C}exét r{o 1a1{}ll OF %%r?péfg y {(ev?rse a Sﬁ‘l effec%of the
calcineurin jgjhitgtor. rfmthydéosaim adywan cande @&,@bq’% @d 18@ g.air pbouf h5-§Q 2 toappout 1-20 g, or 1,

2,3,4,5, 6Pﬁ%k939b ng, 14216 18\ bd §. e[HgEEMa@fﬂheaiosetJaﬁlBe 68411 BF&kUde
structions for use, discussion of clinica

(003021 Trejigiepieg ThesTpIaes FEBRSET MEA e Of PR BorRE K ‘ﬁfm a calcineurin
inhibitor byf ddﬁﬁlﬂﬁd’rmg 6 BRI thngog aiotbhmuvatcn td dvhuinidhal it had receg@d@n amount of the
calcineurin IS LB S, togn%uc%%ggm&&g bl B Qrand the agent

rOVI S separate conpositions in separate
[00303] In@@m Wh‘?éllf@mw thﬁiPYﬁntlwrk‘i“ies a p}ffth%ﬁaé InsrepYR athoiepsutic gifisct of a calcineurin

inhibitor 1n%@1hﬁhmdhﬁhldt@ﬁg 2] ﬁl@ﬁunﬁBQn Elh@ma&%rﬁﬂﬂhﬁisﬂbﬁ@\/dtéjﬁ gho@Batét sufficient to

partially or gﬂpﬁgblpl éevn%%%% egei%ﬁa ogﬁ\a agcagﬁuglg f thePrNP?r% hg Exu n has regelved an amount of
said calcindugn glh;bltmaﬁigrentng podpe b drerapeugia ietfecp rlepgna«tmhpﬂ@ents,dhe}re is an increase in the

therapeutlc\éfffgorl) Qf tﬁgcaic(ﬂlemumnﬁ%ﬁcﬁ mtﬁ’f&?e%ééﬂf? d&s@ oﬁt’hg BTB ﬂgnsgg}@prue}fleﬂodulator In some
are known in the art and be included in the

embodimentts thetsds2 WPM@ZT@ 1pﬁeaéwé\tﬂffé}1erg§bté:ﬁffecttoﬁ@e Fq’]IV%EWfIP B‘ﬁlbltor in which the
therapeutic RFfEY indRsse WEth @elSse ih Bk UﬂhﬁgTH&ﬁhpﬁSprOtfemhﬁcﬁﬁlhﬁEﬁta certain point, but then
there is a dCCfeape i i} ﬁ-b fera%r—?u 1(:% esclt Qvgllg] ﬁlétlil%'lugz(r:e:‘agea I1n | 439 (gfglr?et%%&%%#tgg modulator.
In some emiypdimpa teiBTH famtmén)mw@lat@@ AI!2DOB). 085 160fsvonoid. In some

embodlmed'_f’scﬂf{e HSR0i41 0R88 i, is&fubRetn, AlvoR cﬁ@glﬁta@@@lﬁn rﬁfﬁfohﬁ)dﬁos@fn galangin,

u sh ou and nmet ds for .identif rs,
fisetin, morbqg r\?@ﬁ%gﬁpfero fnggffém B%ﬁ" InarntgFIgIh %rg}gfn é %%t nn esperldm chalcone,
phloretin, phBO28:3 berko¢in, S)lomnimrcA teyteching bihepatgtegtiin. | In b@n@@@@dm% therflavonoid is
quercetin. ﬁ"ﬁ{]{gg?r Q}te ﬂa@%gg \Llﬁ Be nglglséfeg gy ﬁl efcg&lt Q f 1n§a\fé§tlu§lly %ﬁfﬁfrﬁﬂ%mtoneally, ina

I s under st ood hé’ nmet hods” ap
dose sufﬁméem%nnprw@ 8 th@saewg Fidast %fftheapagcuﬁ%rtnaﬁle@tor T SHFh £ Heseriet %man can be, ¢.g.,
about 0.1- 1o@gp>aﬁﬁomsms 50 @for EEdALICEA Qior DR, 3,4es &l 7,84, @ct1g, Bf 16318, or 20 g. In general,
the dose cang‘e (S; blnfgl §}k% ng%lgﬁe?all he dose%gﬁéri(#n-r? ﬁ %4(%&1”?6 eurlra{ﬂﬁ Sdose%‘[mbeOIS 0.5
g/ke. mell as other mammal s. The nethods generally involve

the adm nistration of one or nore drugs for the

treatnment of one or nore di seases. Conbi nations of

agents can be used to treat sgne di sease or nultiple

di seases or to nodul ate the-side-effects of one or

nore agents in the combination. [002851 The term

"treating" and its grammati cal eqw vaI ents as used

Y LR

used.




one or nore of the physiol ogical synptons of a
di sease, even though a diagnosis of this disease may

WO 20810834 60 i})] g | EPCESI0NB088827
[00304] Lne mventon €1 rpéovura met'horgs of met ods ort] fi?CéCéi%ln%or 1ncreélglﬁ F()onﬁc%rduun of a

calcineurin sdiipiter 18 & ehysm)g)gtcel carmparamnhi&i adsmﬁﬁemg A @TBrt@mppﬁ erotem actwator to an animal

that has rec&@éﬁqwafngﬁht @ﬂh@éaﬁc@&hﬁﬁ/ ﬁhﬁfmléﬁ]ﬁ‘lc@xflt d8cr&RL &1iRSMEd e concentration of a
inhibitor and an anount of a BTB tr ansport prot ein

calcineurin ipdibitgrip g physipfogical @pPat¥ 't educe or el imnate a side

[00305] In &fnﬁe&ﬁiﬁboﬂlfneﬁtheheﬁﬂ\ieﬁndiﬁidcﬁ\hd&s h flathbd foo ﬂecrelaﬁn@(ﬁﬁi&reasmg the concentration of a
i.men e act ]

~ calcineurin 1r15!}?3%tg 1}1 ? y ys%olog comP? m a ul?iﬁne Cr{lsrt]e%llljl% mntﬂgﬁu%ngn amount of a BTB

transport prpiqminmdtﬂeior suﬁmzsmﬂeqrwsswr@mfbdrmmfrstwntorie041qi1iﬁerir inbipitorina

physiologicRll B¥b&eSend wilEL B un fak ?e@&bé@lgln Amb @R of JaidQ:E]lch’unn inhibitor sufficient for

adm ni sterin 0. an . ani suff fromt
wcamment. e b PHSRCY BT AHOT AT gio 4P R BT REQT Piesie the concenation of
tacrolimus d)rﬂh:ild&ilfﬂﬁlﬁ ageiog uamplazmlsigtcalabmaarr&'EB it p Arsgydrytadmimisedrieg 9 the human an
amount of aaff’lt'ﬁ ﬁﬁ'{s p§${glfl lm%hlﬁﬁgr s‘ixﬁ' c eHlCtr) g&?&s%rﬁ&%&ﬂ%h&n@iﬁog GF tacrolimus or a
crneurin I nh I n sone enbodi nents, the
tacrolimus g76Iok Ve RIYSiF RS a‘s’@%?“ﬁle‘ﬁi ‘Mireéﬂ the fpunesp hpqTeseRis &t rpovBY ¢ gcpolimus or a

tacrolimus zﬁfaloﬁ bﬁﬂ&éﬂt €dr @Atk Tn @&h@rﬁlﬂﬂlme[n@ QRSSIB {réhs @i Protein modulator is a
he inv ion pravide

polyphenol su e{s aﬁi‘évo&lo@ o%n CﬁO{:ne 8 g% 1men o m g on01 is qutercetpnolsoaélercetml flavon, chrysin,
apigenin, rlmff)lirerhiorrgmfgabngm,ifeetmomdnnt, rusin, lainmefﬁlfoe@b'rlvﬁemawe@htl, naifinggnin, naringin,

hesperetin, ﬁéb&idﬂlewaic(;ne' ﬂhbx@ﬁl{ Bﬁloﬁ{&gl Bdhis AP Bt hath A2 cBLRint 6rAPRA&MIN. In some
rotein activator sufficient to e. or rease

embodimertay b SotTESHTHEFO- JFPEHG CatePIut PP caR Bl Heon. ..
1ntravenous[}h)t$ﬂtﬁbﬁ@cbn@ﬂly, ina@peantficfitto inkle@kd 8 Mkrdpeutis @ffect of the calcineurin inhibitor.
Such a dos %G%branent al%rrt)wlwd o?a %@t{?é@gon St Sout ladeu QPP’Z 3, 4 5,6,7,8,9,

N <ofe i nvention provides
10, 12, 14, hﬁatliﬁi@dﬂbz Tngensral. iy @sq:@nérQth5|§9(gaHrﬁemfsltﬂ§r<i°FFgcatl be %PP 05 ghkg. In
general the @65e BB beifsf-7 4 fromthe condition an ef f ect ive

nt of lneurin in nd
[00306] A E%e ta?pgﬁtsoﬁ gwretmvelﬂﬂogtlsea rﬁet]é éit I}\}g{ltgyln% ﬂanSE(m epi‘ﬁ)teltn modt?lator A drug is
administered IC4ne@pp©pidatd dngnA peddl icthepreeodte apf ataerwa bfa e gerngpund and the concentration
of the drug 'uﬂfl!lgbél&'i sa!n{ﬂ)leaaré)lgyﬁlllrgd oﬂ'ie Qé@! co. &Hﬁ id {08 ied as%qggs%gnl pr-En:?n modulator if

cineurin’inhibitor and the transport protein
the concentgpipn ¢igheyrugsindhedinloginy s3meleds layer in éﬁ PLERRP T idhe tegt pesppound. In some
embodrmentsadlmbfd)lo%k@lrs@rﬁplh ﬁlajz BJTJﬁtrMﬁth&ﬂar\Ahrhﬂles arﬁﬁ@hctfh&l Ehorionic samples or brain
parenchym% &?ﬁlrﬂastl\/?ogﬁolv%rgtﬂ% ?m Wgrrtlogilel a3 rbg%g(gdeerli}t as mlce o&;ﬁm%f‘? ér%ﬁate horse, dog,
sheep, goatt ittit, rohickag &netber ambigdierth Bie iammeit agsis) n%sesset’afr wutagfergeqip blood brain
transporterl n the aninmal at the sane tine. Co-admnistration
| ncl udes sinmul taneous adm nistration in separate
onpositions, admnistration at different tines in
Adm‘“‘“r%tlé’ﬁar ate compositions, or adninistration in a
[00307) Theowposs inyadve thepdmiistetorhath agegien tdsscabped hpreims Epnt simplligiyg administration will
be descrlbeh Eh 2ll%e %H&%gﬁ Brfearﬁcﬁ 'effgdi] 6t ﬁ:-gﬁmteﬁ@rﬂﬁﬂgﬁdr R ESQIHQéIBOOd that the administration
activator and the calcineurin inhibitor are
apply equalhyifriofipisesheds d‘isﬁ“bsd E¥'f§ e conposition. In sone
[00308] In e&ﬂa&dﬁm&km ddaRne@InGhHiEtor that prévucd3iats@le efigrelis bérginBERBd in combination
with an ageg{ t iﬁ)OS gcf[ets tlB, s%.r—i_etlfercl:tsac‘)l(t:fhe ca%tf‘loerurl?iél éb?t%re l}{} ?ognel n b%g\%ents oIher agents are also
administeredr s eatiier paicmehen mbxbrrw@swwrdwownmaw AgaNERLRFSL Cosadminitiresh ther gay be co-
admlnlstereﬁrnpgﬁgﬁtagletntb%ﬁ@ﬁeéj tak GepBihde @6hposAiDsk, ke BhBchRBIBERY LY the same or by
D or s E2ve 3508) 083160
different mi?’ﬁ*i?flﬁé’?@ﬁ*i‘?tﬁ’%&? pr esent in the conmposition in an
[00309] Inasmddidiiboginfefits,hecagbnttiat redduc® cimh@ea s8dd et obh cdldigeurin inhibitor is
admlmstere%axll £ slﬂ%%'l@dgc O%ngti'ie A a{ 9 Clgl GastCout %thb&%h@ﬁ:ﬁﬁe atglélﬁ is introduced into an

oncentrati eurin inhibit
animal to qia'ﬁlgls fogieb§F siad ofeeind ar%lﬁewrm aﬁ&rterralierr’dipéea% lnéhe body. Typically, such
therapeutic effect of the calcineurin inhibitor. In
sone enbodi nents, the caIci%gurin inhibitor is present
in an amount sufficient to éexert a therapeutic effect
and the BTB transport protein activator is present in
an anDunt suffrcrent to decrease a side effect of the

I I L L I o Y 4 o, T . I



single conposition by transdermal adm nistration. In
some enbodi ments, the agents are adm nistered as a

adnnmstrané)ﬁ%%ll{gﬁ?e;tgiﬁ{%g tlc())? Iﬁ:tg ér&gﬁ%/noilﬁjljgytectlog,dn 8rélér t8 I]n%g}juc& wglgcsla?é)&g)s%g&ever
other routessingjebeafddas tppodpriate c Alstigleduseiofi an agantlshat gdudes orephBtTrBtes a s1de effect of a
calcineurin %h%ﬂﬁﬂ%} alf3te ﬁx@d QthIpﬁj ﬁl amqstere%%httﬁ@&ﬁ:ﬂl@ﬁﬁn iRfiBitde '(J‘g a calcineurin

o l'ators are as described herein. In sone

inhibitor thetpegitsere NS fTar) fporsppIfersien pitqpoedition n some

[00310] In e&rhw&ﬁmemeﬁt_s, tRe deb@VianRttte & clifiBtes 4 HdSIRE of Frdekh e Biidor calcineurin

inhibitor is a(ﬂ-mmsteraég 1onnn%!11g 1!3 gosg Bf scu?%tt rln%] ¥ be a'b(alq glyc%rt(\:mectel t nlng‘svg)ﬂf times, five times, six
sin, apl genrn, 0 Iosm n, angl n,

times, or mbnest,t@n Bipy imepper day. rllqsma mak bﬂeqrbpflt@mm a mmﬂr jopgsteiveyy two weeks, once a week, or

once every Bf'ﬂé’ Ja?l Joldne &%ddﬁlgﬁpﬂh@calmmlﬁﬂhﬂltorhﬁﬁ&}@ﬁrﬁﬂsl h another embodiment the
hesperidi n, chal cone, phloretin, hIor

calincurin bt 57 1 BIEER B Ao R AL ‘iS‘r“’?«SéF"c"a’i’f"é‘é)ﬁ?erPer gy to about 6
times per d&o M arfHs Ochhbvindest, th dienidibteviamnefitigh daqutuenﬁlebltolﬂ and the transport protein
activator cg F %@FO? fe dJ than a%mg %ld%rgg IIrpy L&th%p%odmagé ﬂﬁﬁﬁ 'Bl?(gmtinues for more

fn sa es are as provi d
than about @dﬁpﬁs?& ciaczm swo TFW}PSG: sk months, hreone apar: ylnde@a@ffé%ofontlwes {wrRe is achieved
and maintainE SRIRRE ndRER4P) erg TUPéilii Itlaﬁsﬁlfant\yalld_nt be about O. 5 100

cal cl.neurin |L.n tor ma .

003111 AGEEThPr i T B P BEL TSR S LR RN G 1n e cmbodiments,a
agent of thesintrotomie adrsinisteteé for omkecthanalll 2. 3n4.i S hi H 14, or 2§ dys. do payhs empgdiments, an
agent of th&hveﬂtl&ﬁg 5(91'11{11%1%(1 ?Jrl‘rf’és?tgan S lzij 956 r5I zb@dz Glef fyn In JleQ %&ﬁ&dlments an agent

of the Invention may be used for treatne
of the invergipn amglmgltﬁee%mh@n%%ﬂwap gReomg bysis: e gy Eﬁﬂ“et“re%fﬁ‘é‘ﬁl"gﬂimmca‘ﬁ ects.
[00312] Am¢iteotiviaentdf Seasgrt ;ﬁditéin aradmmf)ﬂ AdERE AL vetin®ef 9€a caMi@nsn inhibitor

may be adr%%%eroegl fn?é?th% 81% %ib]%g]gfle oses nﬁﬁ? Irhe acc npqecf'l rﬁoed%s Eﬂ%mﬁﬁ&‘%n of agents

having simiarigtiHiesrrisingtréntal rhutdaby d@ra@ﬁal mbﬂqnmﬁ@ml Fautes,i iy dntiacheterif) énjection,
1ntravenoustlyr %ﬁ@lmneﬁlfy &E&ﬁa&uﬁ/ rlﬂt%ﬂxls@mrly sﬁ&ﬁﬂaﬂécﬁﬂp drfllyPloSIYAR! as an inhalant, or

gan rejection m ni steri an ani ma
Vi PG NG PG G AR UCERBURIE " oD Pl Fomer
[00313] THem®TiBataheport paitkiiimaduldt@@ndihe takspeuvam thhivitorafidyee hirvigis@red imdosages as

I e t

described hg%m%%eaegil & In‘&)g%{l?nrs] s %iﬁ% rad es %r c@cﬂé{r%%nlﬁm%l'sq?e lglt)&iﬁ frlthe art. It is also

known in theragtrileph flggrie intaspibigeterariability Jap@lc%@gmpqhﬁqlq.ogdsuflbas ‘W‘&Wé‘;? pharmacokinetics,

1nd1v1duahiaﬁ&ﬂ§ﬂ31b§ﬁg rcglﬁ@ﬂ @rn%&arytﬂ’n&iﬂ)ﬁﬂhlaﬁﬁrapyl D\zﬁﬁﬁg fof B BPBam@tsport modulator may
art tra ns p ant

be found b3f x‘rog?{g:ﬁfqgaﬁ nsEtﬁtéOﬁC ;F%r a I{]ag?rfo cf’i €. ﬁl auerceﬁ 1calscfa %?086 ranﬁeé are, ¢.g. about 1-
5000 mg, os #hwul 13006 ogsorphaat 1 €860 kg, dnebput I HWQ pigaq’rtabm{t 0G99, qrpbout 1-100 mg, or

about 10- 5630'?1%' lea%plgqb @B(mrﬁ of %umtj@@@ﬁ% Q)fr abdd€1d- fUO@mg' &bout 10-500 mg, or about
i ncl udethetreatrrent of an aufoi mune di 5)()/
10-200 me g At St 107y o 702002 1 4RG> Bt PTERR et Ol or dbout 20-500

mg, or abo@26-204 iny&r aFERLISTE-5000 n@, @abait H@YEN0Mmng, titbbittSO300sUE for &But 50-2000 me, or

about 50- 160%gnnglor' a'tT)“Et '50- 596‘ an &l ﬁFf ?\%IBP{UO 5?60 lﬁg gcfoc{ 0f 106180 mg, or about

ellm ates I neurin .
100-3000 rigq b @Ptﬂdpo 2090mep p@@owﬂoo éQﬁOG’il%rﬁiﬁ‘?emdp%"é%lé% Irlﬁ@%%bodlmems the daily

dose of que@éétm ﬁraﬁoum ©do, baoysdoegbal Suo, Ed0pr®, SW@PIUO 411900 BET lﬁl@bxﬁe embodiments, the daily

dose of queécrff.glggltll e SInas?%lg Qxﬁ%{dﬁ%%ésstg? [1 &%ose]of 8uetr(i¥:g Inis; 1s%5$] 1116 qz Sf)ﬁle embodiments,
the daily dds¢ efduarestin ipf00Dmfgl Aritpdoesymaydndiminotysd ix %P@%QTIMIWOSCS For instance,

in some em@ Qﬂtsc'tlhg f&*l“ﬁ graﬁs?o@&o&ﬂfﬁtm adhﬁ‘mﬂ&@cﬂ_% %estpgle@aty et orﬂQlose of 500 mg. In
ectlve anoun a calcineurin inhibitor, such

ot enboghgepi IS SRR ATPOURPER EVBCRIOCOIT 1Y grht opraY 150 me. Daiy
doses of qu_faﬁ&_i-iﬁ@ﬁf bR diinist¥radad ﬂiS saneSlr Shparak ica@@posidibn bdrke @idireimireinhibitor. In some
embodimeritsg E}Ie ?th?éags& grorg%n T a'tor%I 1stqu Jew’ags(t)rreiy %g?ﬂl\ltlltek grgdrsf t(r tlh% ngrﬁpeutic agent.
This may bg edcempléshes] byamipsitesing the BTG transpert Arodidatorgapanaigly fipwg the calcineurin inhibitor
or by admifsat e DTH irdnk G0k rAdidatel SRIakin¥8inGRlibilot H.thedBmY\@mposition that is

2008/083160 . PCT/ US2007/088827 [00299] Wen a

cal cineurin inhibitor and an,agent as described herein

are used in conbination, an& suitable ratio of the

two agents, e.g., nolar ratio, wt/wt ration, wt/vol une

rati o, or voI une/ vol ume r at | 0, as descr [ bed her e| n,

A% o g o " o




in a human by adm nistering to the human an anmount of
a BTB transport protein modul ator sufficient to
formulatea(% atln%t tne é’u% tﬁans fﬂe}or T hes tYlee %lﬁods euarrTna bﬁ? ng ?ag%%%rsé %LE%?%%SZZaﬂy dose
range may ¢ependon tl@fforsafpfdlambch fn@utm wrbOhmrm moietissaftéched te e flagonoid, and/or factors
with which B{ng%gld% a?]!rrgﬁst&reé &€descrivbd §e@r§§ BRROdhTBRi, foxt QQ &léf@{h is about 19-
has recei ved an overdose of the cal cineurin |nﬁ|b|tor
25 hours, sqyjiRglg AOPGRFYARY ISPYEUERY ect . I n sone embodi nents, the
[00314] Whendi Bmmmkpoﬁﬁﬂi&dh]ﬁtoe3 gl, @ flevopeid isMQEquefteﬁﬂ e nitliste@ddf i@ @ E@mposition that
comprises 0%%.%11: r?oere ga <|:11(1:e| I’}g Hﬁnb?(érls Ealr]lclliro 8 u;ﬁm?eurm nﬁ%’ﬁr has fi &%R%‘?‘lfﬁl’fe tBXl’ﬁBTB transport
modulator ypg daseffvrav @ﬁthp elalcmqurls oiribiterind the e ﬁtt@nsppn ewfhlllatvrdmyr by aljysted

accordinglyd %ﬁs}f} &k bﬁmplesﬁ Qutetetf sl gﬂren fd 21866 osﬁﬁJﬂra)ég kéhtainifd) b 9€ Bdidineurin inhibitor, a
typical unit IE‘aS@rF?ffgﬂle‘!f’ gl g., Sh%)'sglry lé]f‘l?l.%ln 1‘?&% Of /dP 1}1?2 g%eléc}g: uﬁ, 90é P](# ﬁxg calcl:{Itleunn inhibitor /500 mg

quercetin. &ﬂmgngbnmmmhmsperetln hesperidin, chal cone,

[00315] WQJ?lla ']ﬁi tlrarﬂs oPt'};'ch&Jl élgﬂ if) he gi?é}t g‘tttﬁel BYB Qérﬁ%l?ﬁﬂocﬂ!at%r is preﬁent on the cells

orelcmec In some odi nents, 't
where the crlrla%nenhebltosls G’EFé‘r“’cSé‘ts ﬂnrapwlﬁ effect [5it dqsp forps o b3 B trggspqrt modulator may
be adjusted ke:-hahmine kiat efethrime clalﬂinaﬁinl ifHihito€ard reduceld Rith&M @ B htial RHuction of the
th " &traperltoneally, in a dose sufficient to partially
erapeutic gk onpl et el y reverse a side effect of the

calcineurin inhibitor. Such a dose in a human can be,

e.g., about 0.1-100 g, oEXAMBLESQ.5-50 g, or about

1-20 g, or 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 12, 14, 16,
Example 11Bpmen st@dy ¢f.thd effegte nbQudreetin(@) awkEaccelimiyenraddpldntHatients

g/ kg. (00302] The invention further provides nethods
[00316] Ampdmpinvctriglas itha;qffgmeof@ral noretin (Broapedimos €NP efftcss cal beconducted. Inclusion
criteria 1nclﬁ(?e| Qh&l‘t:s%ﬂomavé r@&k\gh II% l@ﬁe@%h@éﬂﬁ@iﬂ@ah@n %I&r tacrolimus treatment who

nsport pr oteln act| vat or to an ani mal has
demonsivtd REBETAFEP AL 5Pt o dretctaﬁtsurfrdﬁblr%ﬁrlm%oar Preferably, these
patients woSIdhfiveGio @Rtor 6 ppibOEhuERan@fien &fof FAB ICNStelfifestapedtiated wethft2edlisus. The Table,

below, proerPets ﬁxeg]p}al ndo“z’l%% schemes%gr tacr{lﬁn sat 25 t : QV:PE Ieg? g; O;I‘I des a

T
T

reverse a side effect of the ddal cineurin inhipitor,
wh &idney imndplarain |has recei (@ mgtkeAlbunt of saj d

cal cineurin inhifbitor sufficiem to produce a
therapeutic effect. |In sonelegedipents, therp is an
increase in the| therapeutic dvfect of the cal cineurin
i mhivet Tensplant h incr ease i ®.0dowékedPhdhe BTB transport
protein nodulator. In sone efpddinents, there is a
wiindow to the increase in @ﬁemyhéhapeuLLc_eiiect of
the calcineurinlinhibitor in WNich the therapeutic

ef ffisent Tiapwlaghse (wit h i ncr E5¥angke/dgke of the BTB

tnansport protein nodulatarug r%éﬁeitain poi nt, but

t henr—therets—a—deerease he-tRerapeutie—ef f ect
with further increases in dose of the BTB transport

[00317] D ert(g) }n ersﬂbltmgyrlla%}lﬁ)}!r’] in tac hﬁm ma%&ghéﬂ?{ En%h Ie%%%a&-g%f dosing reglmen is

1S a such as
necessary T opUiomheaEpy] Hhastoneor USTAHEUR fredbsed doHi RFBESTOREN apnecntation of 15 0 20

and approx%%ﬂ}?ﬁ)}'dgﬂm ins&qt%ﬁrzci@eksrhnd fre @Mﬁé'quelﬁ IZN&)éSltsﬂresp@&iv@l@n Mblood sample is
hoi folin

collected bq{g{g FP[SFI&HB?g Oﬁ%/&)f ngz{spxﬁng t€ a(%flcfeairatlﬁns eItahF Itaﬁrogr%usn nl‘lole ll)'ioocp concentration is

measured usiag tha giiagpatieBpesyeteimmuirespemetied which &l koowem the art.

[00318] Q E)(;U 05"08&115 Ber QrQL;S%[de@do o&ﬁw Al @ﬁp@hecﬁb%%ﬂk@ I%rsome trlals placebo capsules
echin, oOr epicatec I n sonme enbodi nents,

are also comeayfo PR HSREEL PROMISB G Sgie BhGUE BVGRBIHS ek pascine
be adm ni stered by |nject|on e.g., intravenously or
intraperitoneally, in a §§ sufficient to increase a
therapeutic effect of the cafcineurin inhibitor. Such
a dose in a human can be, e.g., about 0.1-100 g, or
about 0.5-50 g, or about 1 20 g, or 1, 2 3, 4 5 6,

A A N o "




transport protein nodul ator sufficient to decrease or
i ncrease the concentration of a cal ci neurin inhibitor

. WO mooa/ogpyei.ol.ogi cal ca N/ 182)07/088827
medica S G G AP BT R AP Aol M 5 FRHE BTEDIVE Co Lo of2Q
(200 - 10008gf fapsiles (totaf dakly dése e£QMOAL 2000mg s onar egmibdetit desagesf plakebo, preferably
double-bllnhéa\fﬁ’ Bfal:e%g 1spursﬁfél ﬁﬁﬁesaaré%gmg]pfe%ﬁ f&@qa%aﬁlldﬂzgiuﬁrdxanes include rating sleep

I NCr easl ng concentration of tacrolimus or a
interferencey feysotridithst sreIdgNY FrRIIHYSIMGH 8T A PRSPt RRIP teTeligus, such as
seizures, trefiofEReallythdl dlﬁﬂ dbh&HRY Vidigh, beer tha @nbttMHhﬁuI&l NSub@a® Hfétms&flctéﬂ that concomitant

mechcanons s];oulé n(% I?)S El? VP {hgltltesl erz]tk od L&l e 1nv s 1 atI)rI % gggts :}rg a Vlse t%at%?ey will be
I ncrease he con % lf’%af Ion O fl

contacted eYea}c@aalor ey qirea Hogo hesesa pyobsessiin the griad ald app ﬂéqaq‘ffente msomated with the

addition of bh @k fhe tem?of hﬁér{ﬁ?ﬁ ;Qﬁeqntg a@&ﬁ’te}/\%e@ NrR{ e Blke®fo bR BER Isaltf@fd@tlon with the
a tacrolinus anal ]%q&SUf icient for treatnent

sudy medicafopt-Za DLy ' MedvBe CRe T o pmtians s i wscd pacebo
and is blinded t1 blifixDis ppRenmb stagdicd) c@spasisdnk afMQ nasud plabdbo a@mperformed.
enbodi ments, the flavonoid is quercetin, isoquercetin,

von hrys n, olin m n . .
Example 29%1113%?% y ‘ff tg P{}{eﬁts oﬁé&qrﬁetmr(gg qui ”I"%aoéwbtfs ap 8?0p1c dermatitis patient
i.cetin, taxifolin narln ni n ar i
[00319] A é;rt@:tl OH theﬁ gcése?floaai ﬂuercgﬁré SR éacroB &g% Fﬁects can be conducted. Inclusion
criteria incljgdel patidngsdiho suffiecd fetn@acmpicaieoditianand ak undaPBOMOR]C @mntment (tacrolimus) and
that demon&rg{e%%rgtgﬁlc Qplsod& s§i selﬁ.ﬁgoﬁurﬁm‘p El?tromtmh €1s1foll @t\{ 0 rk%ltl&té Gin apply

quercetin. | avonoi d wi | |
PROTOPIC gt & TR TORIGIART 0 81%  the HREEAIRPEYIIY or
[00320] Q LOU-r5BMBE j)dr @ﬂeéﬁs{ﬂ)ﬁ is dofp@umdaisad S\.Lj)i)ﬁdd&b ginfubfetrs.i MGbBASGEALs Flacebo capsules
are also conél\poarécg g elglh jects %ﬁe nués?]ructg totﬁoenelplgtg‘ ldeﬁ 1ea:r;1[esl t'tgr Jbtrilar%ls ?%%:%rrltmue %elr Igaselme
medicationgdnd migulBr @tiﬁtﬁesg Onopprafemaftelylhemh @ay they afe asped g begz!n twice dgily dosing of 2 Q
(200 - IOOOZIg) Spsutes (tot]apdall% dose 1)1462 21-)6 Zd&mgp br 212 qBivaldhd dSSEEST ﬁiacebB NReferably

se can eneral the

double-bhnéeddg’ placgpods qjﬂgngaPﬁs ar@tgﬁé@g}ple{eﬁé‘ord&g &Iédﬁw%@?%aries inc uSe rating sleep
lnterferencleoﬁuQ éﬂdg).the[ DOSEEINFsyhiprdnideds vatipeCNS efmyitdies speniftd kaorolimgs, such as
seizures, treRm dsf Ilqua%he anci %g[)ﬁr{a[ v él&g o@er h{e %H&ngrh%m@ r §L¥ géc@ am%c%dg[l?t concomitant

ered ropriate ani mal
medication§ ghoyléh eotﬂyp eléeéq%’ethamp%@é mtb the fmvasfllg@glt Subapouneivispdthetikey will be

contacted e PNEH Bk E@h} (Qﬁbr dﬂf to hidss gfo§ﬁ55| iR tHR trkdl ﬁﬂdQ;gy ﬁ@é efﬁa@tﬁ'@és@clzﬁ&ﬁvlth the
t est

oot [ S5 o PSR BT RN . DR b 574 o o
study medidakien @2 LR) el itshabilibi to modulge the Sa¥Bpifects f tdconhmyus. | ]’ﬁtl{eh‘@dy has used placebo
and is bhndQ& %%ﬁ@ls %Iok&rha%dgﬁ§gtlc:ﬁ ngpa%%s o!‘ @ v&%lac%ggqﬂem&a§ )
bi ol ogi cal sanple nay be intraventricul ar sanpl es,
annlotlc fluid, chorionic sanples or brain

Example 3B TR HaRSPoE Prgfawmcegatom?réwwcrelwsgfﬂcﬁw nmodel may be
[00321] Ang%%if%%g\ﬁeggsﬁ(tdg 88 algg Ig i\lorrw%? niahaqgtﬁgvexe ! %)tamg(f fl’;]om 8£ar§3é River
Laboratorieg nBerdiahpmteduret Iqearmnql n@rb amrti@gi:mggwsreggggarae writh tinNafignalhResearch
Council (Nﬂ&) @mg’é fBPﬂe @51@ Ll Ude @ﬂﬁﬂ%ﬁ&?ﬁnlﬂmﬁbﬁnﬁ el a1 WADBQ Elandards

hods i nvol ve the adm nistrati on of an agent as
lncomorate@é%%ﬁpo%@%é?%r n. For sinplicity, adnministration wll

[00322] ZrBeme@STevwibad vere tteafedwithflifferoistigleaioses bf NS 0@e i.efF0awibutefprior to single

1.v. injections dp%?acrolh{n rt:ag:ﬁl‘llcg grsgi) ycggan aé §es<l,'m>gc? Lstﬁeocglqe ﬁvﬂ%& the
descri bed herein. [00308] In sone enbodlnents, a

cal cineurin inhibitor that produces a side effect is
adm ni stered in conbination wth an agent that
reduces the side effects of the calcineurin inhibitor.
In sonme enbodi nents, other agents are al so

adm ni stered, e.g., other calcineurin inhibitors. Wen
two or nore agents are co-adm nistered, they may be
co- administered in any suitable manner, e.g., as
separate conpositions, in t?g sane conposition, by the
same or by different routes of adm nistration.

[00309] In sone enbodi nents, the agent that reduces or
eI|n1nates a S|de effect of a caIC|neur|n |nh|b|tor S

o, o s g, o



calcineurin inhibitor may al so be used when it is

adm nistered with the calcineurin inhibitor (e.g., a
w@2a008i0sBa60 i n i nhi bitor that produces a CNS efP@DU}200D088827

treatne Lt

enbodi

side e

i nhi bi

day. Dosing may b&] aé@gégg 2 nonthrnenggnevery t wo
weeks, rofrce—a—week,—of —ohce - eyery other—day—in one
enbodi ment 2 he c¢al ci Aewedka i nhibitorlmgkgacrol jnus. In
anot her enbpdiment the cal cineurin ingpRkitor and the
transport proteiln _activ gr_are adninistered t get her
about once per day tmoakawt 6 tineslwé$gday In
anot hetr—enmboedi-mgnt—the—admni-s .atiu. the
cal ci neuri o i nhi|bi t or—and-t he 1ranspor? %rotelr
activator continues for Tess than about 7 daysS. |n yet
anot her enbodi nent the adm ni stration continues for

[00323] Do&ocai?cljilla‘ilons?mg{gé weécgl?as ]ﬂlodﬁl t%eoliﬁcgwguaggyd%/ wel “fm&glgr%g ol e f!iaﬁz of treatment.

[00324] Spiesnsareshd @llexted aaﬁblr afftel avaivetiorses FIKéﬁ@foaese Frefbe@s’étrgﬂmxed 1ymphocyte

reaction (M@Rgand &h gxaeﬁsaglg ahn %ﬁ&@tﬂxtto Qéattédqyétvls r£t9 Qﬁéeu; wOd b8 Y FdhisHown Norway
he agents_of the invention may continue as |ong as

mm(m““€ﬁ€8€§§ﬁﬁ?“”Fﬂi@bﬁ%méﬁﬁﬁﬁﬁﬁents an agent of the
[00325] Mix&iMembhoBte Ae8ctiahini Adisdledett dusbesiondf the tﬂmn ofleaciPrat @&, tesf (LEBY, responder)

was prepare% Wl%% ]Jb‘\lihce%omg%nggya%d glaﬂl M. zlggg ;Q:Bg(’m }%%g({%f red blood cells

Re 1 nvent | m ni ster ess
(treatment wnh MHAQ,/ Tuds buffer) gnd wgshepl tifigy with fragdiopag uemfffm W@ﬁt’f‘é‘dmaﬁl complete medium
(CM; RPMBZADwith 8% fda€inkdAvVARE 30 Hnﬂuses BB OnSin@l Beseatht gia,haaelwhsyra@ﬁ 2 mM

basi for the. treat
s Do YIRS G e S . s
suspension pfapteatpqytcsrﬁdm Ifizng BrowaMNbreay ratf (B tsiimdatanyDwastpraphred with the same method. The
BN splenocgeé %1@ swlécﬁnP ﬂﬂ'dfﬂ{eh Qith 1 '39()’2 6@0 Ad wemIﬁgo%;c%ﬂbaf&e g@t her

e or %‘ﬁ oses ny t he accepte
1003261 Vagyinisiaemb of FEoRdsh calb Wﬁﬁéﬁ{‘%d Wl%ﬁoﬁ?éané?%qeh? SHEPIP S (b(é) in 96-well, U-
bottom cenlcﬁlairmatshgo g€k ahal rdspraat snmumcrr ama;;laho &M0: 1t §:anISUadest1 in 200 ul CM.

=

Control weﬁs T eagl‘l ceH)éusl Qr}s roa coanrtgu?e[i 18J res {uﬁzrs a one n medli]utn{ aa ‘c’l%" %%iex 'irradiated
f)ra eri tO 1 P rente rarruscu lg/

stimulators algmfcmmﬂ@md@hoyate (w&f’f)l i]‘or atpsph@amlyferatazs IRAPPTSH h@b awponderr(ws) was treated
th25“g%MQb§g,|npregnated or coated device such as a stent,

an artery-inserted dri
00327) Culfes Re MRS - HE e A PARabor ¢ JFY Ot GRS Jogh el vas plsea
with 1 pCi attieted thgmaigrle Corr@ 2l houis bifiolgi alomatireharve ging dmd anelgsieinedighid scintillation
dosages as described herein (see, e.g.,
Conposi tions). Dosing ranges for cal cineurin
[00328] Thie pgspltsiof B1e M wsaypn BNATiAC PREPton af goupts pe|myprte (FGRharp frpressed as
lmmniSDth@mﬂi&eﬂbﬁhnﬂﬂ@u&m—ﬂnterSUbjeCt variability in

[00329] R gﬁ; "l"he CH‘[&ct I%Pg%ranslgo?{r%btel%ggtwﬁ%s tﬁgg(% Phny o’r)( effects onl rré)hocyte

counter.

IcS ion o
proliferation yasnfef@legscdwymkmg LEPL ravedndertind dlogencDEN, pgmflgers P‘Hére%qigerent ratios. As

shown in ﬁétfr&rhs Rioﬁﬁtreﬂgcgﬂﬂi@t lggpoH&st F}%ﬁfefag&pﬁicr@ééed Qi inBiBases in RS ratio (Figure 4-6).
I ment at ar a

As expected b DA IR YL oK oo mgeueLy wonge iy sflec s gios e Fipures
4 and 5). LIS 0aP0idtreabedFA0E0GTBhibitEy cfeoit a des2@6@ndry; mamera 2@ whown in Figure 7, LNS

0694 also il%:ée]égegg‘¥6%g 818%:it %H’Ect ;th% Otge D%&g %%D@%&Q&"\Lere’l‘acqlg e(ﬂgith EhA.

, Or a or a
[00330] Th@@;@@%ug@st thpt FR 1380, effiqagy 13@9{1)mﬁqji whep cmmm %ﬁfﬁ)treﬁagaort protein
modulator. OFf about  10-200 ng, or about 10-100 ng, or about
20- 2000 ng or about 20-1500 ng or about 20-1000 ng or
about 20-500 ny, or about 20-100 ny, or about 50-5000
ng, or about 50-4000 ny, bout 50-3000 ny, or about
50-2000 nmg, or about 50- 108% ng, or about 50-500 ny,
or about 50-100 ngy, about 100-5000 ng, or about
100 4000 ng, or about 100 3000 ng, or about 100 2000

I A PNIN AN I A NN NN



formul ates so mat/ttne t60B transport nodul ator
reaches t he bl oodst ream before the cal cci neunn
E W BADS:ﬁB(D8tr 82t d Y. Jose . ? ﬁe ma%(d dﬁgfnql QnNPCTEST00T/088827
"ampe“o?“ﬂrg{?%’% Rjotelp dges not FRPAL FHONIEATLROT &¢) WRPLY SR &Y
v
03311 il 15 Lo BUOREL I, LBIHC0E NOASK %%%;zt%% PR s Rive
Laboratories, e@gmahﬂpefe.dpqe&f fer grgypal cere gnd hoqﬂ@g vastip preordance il the NgtiomBEResearch

Council (NROHE§ide 5£ths CRE LR URSEL AR ARNinta & (1996) b el Himal [WADBfk4Akandards
incorporateggle%%@%ﬁ,agganport modul ator, e.g., a flavonoid such

is adm nistered in a conposition that
[00332] Spremprars@fcamigonise imor eitre &t itned EPHassnhi bi tors, and the
[00333] Regzg) Cﬂlgﬁ“é&r@ dd b@ltyvsbﬂlé Qf’echﬁ"ﬁun@ceﬁh Qﬁ& tggrolhﬂls on Irésfa(ﬁlsé HabuBTBieen cells to

ator uni t dose forns of
Con A st bigh g0l HY B 0 A ST BB PR TRt s xpected,

tacrolimus WRYitdde-on - m&ﬁoeaipraﬁfé@ﬁdi ingldyse dEpeGent f:mtneemampir@,at high and low cell

concentratl(% %5 %recgtu{ha no ggm? can% eﬁfe% 1 Cglnpe%}zonset oq{l,el% 580 { g'b%h or?dw cell

Fneurinin Uni t
concentrath>rs e.g., 50 ng calcineurin inhi b| tor /100 ng

[00334] Flgyérl@ %ﬁd ﬂ' shQ\{/ tlé Qi o Ie&étﬂlealﬂﬁ 'ta@rohﬁllm & &%an/e PRty spleen cells to LPS at
itions. [003 V\hen a

BIB
a high (1.6 t(lr ﬁglﬁ/&ep) aai;l B)twe(IS l}fqp h%?{ls/fvgll)tcﬂécqlaqng on Jfespetive BTélke in the Con A assay,
tacrolimus inhibfSII@Stindwbel fraitferatidngn pi@s @ependent thdn@erdeihlis highviveirlew tdlleconcentration
cultures. Qgélf‘e?ﬁl ﬂgcpr{o n!ifgmt fo%c? In til«%sre%)ég{j tok &%s { L%’Stahg fngﬁ) SIHB\!V QTII concentrat1on

ose 1orns O tranSpO t rnmodu
[00335] Flm 12 gd ]a3cﬁhg\§ ths gffeqy eﬁveflﬁlgttre;ttwéntg)p fatogapfrespensesfat g figh (1 6 xlO6 cells/well)
and low (8 £ 8 GLIRBLHI Eb11i cORYeRtt a8, r@ﬁ&nv&ﬂ LEG@QesWIZtaﬁkDLﬂ sh@w no significant difference

R T
[00336] SpRaecatletven teD)d wittdCAieds inghd prersnag nf vahaivs pErabimupateraein e two different

concentratngng Q%Q]ﬂnﬁ& (W'aﬁa fots rM)a.\lnd DBrehst d%gefs @f: wrcBin 5 ﬁigh cell concentration
quercetin (Q on tacrolimus S can

(figure 14) gty et SH SOFpET GBS £ Taprald %‘?&‘Fﬁf?ﬂ’é‘%ﬁ‘éﬁccf“é Htf%femdoetween cultures
treated withi@df@infu GRd s0@Gred lréé&:ﬂ witl it rdyhnand duaadtn. Quabgipldainioainipaii facrolimus
induced celPsuP%rgsaltog‘ ?nrv(yc a aels eé Eegl?%n;grgg on o%acrohrdngynﬁlg Jﬁg ﬁ Hgnlfﬁcghé%)glf?erence
between thqaﬁlff?etmﬁalllemﬁls prpfcrolimiesfieduads] opll suphessséon ip gitrp etthediffergit goncentrations used

for quercetzn a*f‘ﬁ‘e e FUS@FSQ&% (Qgerﬁﬁ|1@£u]thfe§@§lpioa'r&:@Edn@ébﬁ@ﬁonQﬁng@ €5)CNS
ects associated with tacroli

[00337] Tabi:notegegjégt eS¢ é‘??ﬁﬁtsaﬂf’g?‘”&?&gﬁe H@t (glgﬁ:g% eelbqr Cég)iﬁ 8+ffcltrﬂfstacrohmus on cells.
Popul ation 1'acrolinius Route (Dose) IV Kidney
Example STBER $phaiott frOteB2neyladtey il Glaase p&iipter 1l Biodvailgbitiy ahalydecreisy the volume of
dlstnbutw},byﬁ{c (g{nmgspl ant (0.05 ng/kg/ 12hr) Oral (0.3
i IV Heart Transplant (0.01 ng/kg/day) Oal
ng/k / day) [00317] Due to_intersubj ,ec(} .
[00338] Any gﬁg{; étﬂ \yqe{(syolfl F're‘t"é&‘fdo‘FrP}‘fﬁgloﬁﬁéﬂ?ch@tR W@PP%@? from Charles River

Laboratoriek. ndemmdpta&ddmi foosmieil cate smdig)usqe@wmm adcerdanee @b gha MNatidnal Research
5t dard

Council (N'g@} (:}1%6 for tﬂg Egrg %%d Iﬂg%lf g%%ﬁatog%ﬁ%g%{sr adtglgj;%d gl% A&%H %\tfe re Standards

incorporateg) ff P%ﬁé Adtlely 10 ng/nL in the first 2 vveeks and

[00339] Trkd¥Ren? rgd?ﬁenfi UDSAMEeredridRe K&esdr@%ﬁ%kdn&fﬂﬂ 3. Subscil dﬂ@@eﬁ@ﬁ’@s’ f®r group were
bef ore t he asurl ng

wa o i s BT TR TR PR O e s B

concentration is neasured using the m croparticle
enzyne i mmunoassay nethod, which is known in the art.
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[00318] Q 100 - 500ng per gel capsule is conmpounded

and supplied to all subjects. In sone trials, placebo
w@2ps8asd are al so conpounded. Subjects are | PST/USIHIBOBSS27

to conplete daily diaries for 7 days and conti nue

their basellne 62 WO 2008/ 083160 PCT/U82007/088827

medi mat el y
t he 8osny
of 2 pse of

p_ref harma 5.mi
Diarjes dre BN C q§1eted fop days. Lndividya
di ar} espdid¥ldade ratipg slieep gipterflerence, focus, and

ot her "geherah NS synptons, as well |as Chg synmpt oms
specjfic to tagrolinmus, such as seijzures, trefors,
headache, and abnornmal visi on, over |the jaiior 24
hour SpenollicB6E & ar @ grnstriuct ed._t hat |[concom t ant
medi CaldoaTssghoul d not be| al t ered wi|t hout-- speaki ng

Wi t h| t heativesti gator. Supj ects are |advi sed that they
wi | || bgpraicdng act ed every [day or everly ot her day to

assess pavderess in the triial and any side ef f et

s SRR e L B o R s
[00341] PlasawreBldod §amplg GbHesficuc Whels blgiod frag @éect@tmwhm@tp@mtal@mu( urler 60:40
CO,:0, anesthes?a)usi?lg ﬂD'TkSas ﬁn@'ahﬁct)ygutagt @ﬁwﬂe @&11%::&&%« @gltsfo%@lé@ﬁb%n@fpomts 5, 15, and

1 nus. he udy us
30 minand . A ¥ Bhr B R B S|SB PROET wetE e rom cah ratpe
group (Gro@® MFar TiRaAns ZGﬁH&s\AﬁEHSMC@éd&m&h @nethesig) eftdr Gvhivh the alixahiepened

consciousné?‘sigJl %nr'&"{rrna? petaslrgel&%}{nl%e Je!gte ﬁec g %rvgf "I(laeI ﬁl'ir%ﬁist %Eg%vf‘?%go collected under

ol'Tmis on atop dermatitis pati ent
anesthesia, bewsiverithe @Filaéwawﬂtah@@*ﬁr@eto@n@fhem wfovgercetin (Q on

[00342] WhACEIOLd SRS REE£6HS w%@EleaecPﬁJ&ﬁl b Gi0rats hAEdidt8d Sdken af 80°C (+10°C).
criteria include patients who suffered fromacto

These samrfs i3 PSS Ko 8P i UH L ROPISPH ESTEHen (O eccd spsimately 4 days pric

toumwsmﬂmamﬁﬂhﬂﬂu&%paad t hat denonstrate neurotoxic episodes

[00343] W%Hft' ﬁoo sgmelgsh w% eESIPTA : g%{ﬁag?t év %o{o?%é%l;/ﬂ'ogrl g%gs%o(ﬂ)tal' >25 ml), stored on wet
ice, and delmk’c»t@f for meth@d Gveamad Braas wert eelicatgd Swin A of fhpss gats immediately

followmgbﬂ)@ﬂLMIect[oQ(BZOl Q 100 - 500ng per gel CapSU| eis

[00344] Wlflql?ﬁpgtp salﬁplé lg{}ﬁeod tlan}jﬁyeére (ﬁ’é&tjecgg l(jﬁ%lé:at set of 2 rats and processed
to obtain a Gub Rl & sane. Sﬁﬁﬁlfs&lﬂﬁl&dvet@t@@hqgi it @edad dleyelmea p§ descrfbeq below. The
mnmhvdg;e So& continue their baseline nedications and

egular activities. On approximately the 7th dag y
[00345) Wmlebla%d@e@plpbwge glarpdropideacardicn spllersies #ry storedSrogyn 4t B¢ (£10°C) until
analysis. 1000ng) capsules (total daily dose of Q 200 -

[00346] Dxﬁg Ef/&g? %HF ggtergxgﬁgﬂngc{oﬁffa%teﬁg@ag%? a gz}n?a{lzees El%lgé: g 1aéisné11 ical method developed to
detect parefiDidaugil@slsar e then conpl eted for 7 days. I ndi vi dua
mmu7;RQ%Eak%ﬁnhﬂﬁ%&ﬂ%sﬁ@hMQg sleep interference, focus, and

ener a tons, as well as CNS s
(003481 Regidic ripbrycokiSERO AT S SUvere ST mEL s aer 1 me/ks
i.v. adminish@@Aathe or i BeERmoen Wih i ashiai3ratod ef dlﬂhemmbseobf I2NB 0694 (See Figure 16).

{00349] Fi ur%{Tc'sh %“tgé &Ct 3 ar eentlr %%% H“i{ ?% g%regtcglﬂ% mn¥sggtﬁr 1m A?g/kg Lv.

Pl onsPs hou S

administratign tahmt ¢rén q:qmbegtwrg‘artﬂolrp, admpj i teagipw ofhi ferend dossedf I{l\ﬁa{)@ hey

100350] Rebhikslin Biresq 0 BABLA RAAWEE YhatlBY'S 0494 8MEa¥es BlePBliph@YbibAailability of FKS06
assess progress in the trial and any side effects

in a dosc dependgntimapRet Wi th the addition of Q At the end of the
trial, patients are interviewed. They are asked to
rate their satisfaction with the study nedication (-2
- +2) and its ability to nodulate the CNS effects of
tacrolinus. If the study ha§ used placebo and is
blinded, the blind is broken and statistica
conpari sons of Q versus placebo are perfornmed. Exanple
3: BTB transport proteln actlvator i ncr eases

— o S NN NNA A - - ~ o~ 1 I N |



G oup (B7B Transport | reatnent Protein Activator)
(1~ ) Treatnent 1P 1 Baseline (Untreated Control) 2

Examp1(})Y)(:Sr%%(}gg'ﬂajn4 oxill_p_ 0 gl_n_q[lo_d_ula or lnc ?Udglg%jl E&Sagla%ggr P?TAKQZ nglgﬁgsegmme of

distributiorf efg¥dcrplimmer e based on the |nd| vi dual body wei ght
nmeasured on the day of treatnent. [00324] Spl eens

[00351] AnY¥all€ 8@%@'6?&51%91‘[53@ g A s ﬁﬁ@@&wmw SLIE akd, O b@tlSCE K& ral procedures

“for use in the in vitro m xed ocyte
for animal caigrapef hoysige 60 KoHLEEH YD P Gtaaprirer S orn PG bl o e Caro e
Use of Labdratbiy , Ansidle(@985) welthe Animhlegtiéte $tarplandSinBrrpamredNOrOWERR Partadt £991.
[00352] T ¥ gi:ﬁ?g 9%?&‘]‘6‘15 Pﬂw}@fﬁ%d&s&ﬁ&jl [I %thb‘ﬂgrcét{ﬂ aYivJordq)ff %@&ﬁcentrations

ocyte react’ ons: st ngl e cel
500mg/kg og @,Q(bg oTubssts of ée‘gllg Fabssr goumaie psef iar bb)ﬁd §a@§3ﬂm% 3t E%h time point (Groups

2-5) at descHiBRIRPME @b)e beas prepared with a Dounce honpgeni zer and
h The S d of red

(1 ipt and

ng in

serum
nicillin

00 Unl pe
\nd
uspepnsi on of
ats %]

aem g Peaﬂs) i |G AW,

and repthgym n ni xt'g;r
2-me 1 ‘ﬁﬁfﬁ‘ ahol ) 2™ single &
spl enocyg( &S rom five Brown Norway
stinul ators) vv:as prepared with the gane 2%}: hod The
BN s ng"‘u"""t wet-gpooted—and rragiated wth
5‘3& ad (cesium sjpurce) befare use. [00326]
Varyl ng, Mers of responder cells Were mxed wWith a
constantldnrg r of stimuljators (105) in 96-well, U
bot t pmigeki escu ture plates to give a final responder:
stimJIator (R'S) ratio of 10:1, 5:1, 1:1 and 0.5:1 in
200 p ntro f el
[00353] Th(e: gur/ﬁ aan]eas]_Bxgrq é Sanon S I;[lseg'%‘r g‘%é‘%%ﬁ%ﬁ% {aJ ﬁ%ﬁ%ﬁﬁ%%%@r group at 2 hr after
FK506 treapysol ed, i rradi at ed stimul ators al one in nedium

[00354] Pl MR sEmME t‘!lz]ffe)cﬂonFWho@ bRBE islcbNRteB FOhitfca £ @d-br¥Ral sinus under 60:40 CO,:0,
anesthesia 1%}%2%%%%%5 g\%aait?tﬁ:@%g O%jq ]ﬁ &é 2 %peir{qgﬂ% amfé{)m]éts/.% ?SCand 30 min and

1,2, 4, 6, 8f 04 Hiafter Qmirgumaon af FE 504 Vhr&G@mblestivelt follededirom edeh o per group (Groups
2-5). The f%ﬁbls r}{\ﬁ& apel@oggc@:d u\%etr Qneg.'thga Lftelr t»vhi%ﬁ ﬁlg aﬁﬁ%f%&hﬂ%@ cérg&o&&ss and is

ours ore automatic harvesting and anal ysis
retained untj the; I‘aﬁq cﬂll@éewﬁe{vla]atThﬁ Hnrd/&aémqfnék is ;Ilsg(ygléegjed -ﬂz]cgzr ;ilr@ghﬁslashowever the
animal is eu®fandtlzed MoRtoaa.‘BlSsﬂ')éEc fetdyii di ne i ncorporation as counts

B e e L oy e
These samptes cBilBrvt palmsgioe PK prgtlei Additonalblbat sagpled=ife collected approximately 4 days
prior to sm%@rﬂmmotd%gyelo%geﬁ@t S on l yn’phocyt e proliferation

eval uat ed %/ m Xi ng responder and al |l ogenei.c
[00356] Wige bleed saygplat BilsERT ﬁlmceaéu’dtnfareeroé?ftedrffé’m bats (tﬂé(’tal%ﬁé\m% stored on wet
ice, and delivBrefl koK @&t for metiod deREl6ERine d)l’gEé\hrel‘ceﬂepﬁﬂ @lenS' of these rats immediately
following b{) Qcoﬂ‘egtgoat ion increased with increases in RS ratio
Oﬁ 4- 6). As expected, FK 506 inhibited MLR FK
[00357] melemamplp%‘Mlt}@ueﬂﬂﬁemwlqnhﬁt prilleged/fre ¢ differepftset of getts and processed to
obtain a totB §rr[l 3t deRn. (53860 faPUE &8 stoféd 3deBde anl NS RpQhs 1AGCHRADEGw. The sample
K 506 inhibitory effect in a dose-dependent manner.
volume Was;@ #hown in Figure 7, LNS 0694 al so increased FK 506
[00358] Whalhblbod s@inyleedré pladed wh ey idchigterd dallctisemd octdfi®zaner 80°C (+10°C) until
activated with Con A [00330] These results suggest
that FK 506 efficacy is enhanced when conbine with a
[00359] DiBTBvely mindysamined mceBscted sapprdes|using pioarglytical methods developed to detect parent

drug levels known in the art.

NS (N Q) b

analysis.

[00360] Results are shown in Figures 18, 19 and 20.
67



WO 2008/ 083160 PCT/ US2007/088827 Exanple 4: n rn

transport protein does not inpair Tacrolinus i nduced T
[00361] I%Jéo E@g}g S 1 g g:a]\é\lﬂ%t\%ﬁAHél(&g W} éncFegfeg a&%ﬁ(grégrsr%%?gt/r%%ﬁ?r% <7)f
different dogds tofQmecktif rrmﬂo@tmpérasnt Riawger whtrabunpatcbmtle&e c@@smkgradp. Figure 19
demonstratd3'af? ﬁﬁ%&:ﬁ&?atfﬂgr g%@r' mlmg‘/:k% ﬁer@é’ﬁq dt}s%lﬁilhagxg\@ﬁ:ﬁlgé {1 the Vd, AUC, Cmax and

accordance wth th onal Research -Coufci | ( NRC)
clearance. & thig dighegcopcgpirateg %f qaﬁaetlgglg Qﬁax%@)épgtlwvswm]ﬁélpesVd and clearance
decrease. F.&&Q 96 3nhoa8 dwhh@le/%[ﬂoﬂﬁdmc&ﬁlaﬁ(ﬁf of FRt5a6 eadifitGent tife ﬁcﬁﬂ@ b8 €6 administration
alone or in %omb%ﬁts(i:cglR\?nhh L pnadgrih g’[rga%%of[do eren (}cf_s&%f %EIQI’%Ct}/I\lB E{fﬂ.\%m Cteg , 19 and 20
demonstrateR@glﬂutmsctlnﬁncg@als@sheaveamragblsmmbtlhleoféﬁﬁ%é tn mosqqdfemlett jmgnner.

[00362] Wﬁﬁq)réfé‘% anbgﬂ-ﬁﬁerf?srbf RI%%P&Q% %vgitlomz%% %ee%p,h@v@pang %!’,Jcﬁbet‘l(ﬁerem it will be
x106 cells/well) and | ow ( 105

obvious to ‘8%5]'3 ISlgyl‘?ﬁe‘P Fhf aff gtaf S“E}bﬂﬁlﬁ’t‘tt“?e&tsla’t?ﬁ“"’l“?g B)é &ty ?féF‘V“P ‘A%“ly Numerous

variations, @X}Fgeﬁ;faﬁdsubstﬁlﬂﬁﬁﬂhllmjﬁ otduhtolhdseskiledtin e hon ditix@€eldeparting from the invention.

It should bep utr118 Irétf (%rtﬁ‘ tt Ivaori%ué iﬁte%F \%§ % tgeeggo%gl%{%ts gptﬂpl%('enltlgn &elét]:rwéﬁ ﬁ&ein may be

concentrati on.

employed nsprgqﬂcfng thenmvertfone Btis infgnded] ¢hat de fripwias elﬁmt?éilefl@ thegsegpsipt ﬂte invention and

that method@ hndBstécBiBs Piihih BWsdBt bf thEOAERN Eﬁcﬂhélpél]uwh@ﬁg%clw&b(gﬂi&%
10 and 11 show the effect of quercetin and tacrolinus
on response of nouse spleen cells to LPS at a high
(1.6 x106 cells/well) and low (8 x 105 cells/well)
cell concentration, respectively. Like in the Con A
assay, tacrolinus inhibited LPS-induced proliferation
in a dose dependent manner both in high and | ow cell
concentration cultures. Quercetin had no significant
effect in the response of cells to LPS at a high or
| ow cell concentration. [003351 Figures 12 and 13
show the effect of vehicle treatnent on mtogen
responses at a high (1.6 x106 cells/well) and low (8
x 105 cells/well) cell concentration, respectively.
Figures 12 and 13 show no significant difference
bet ween no vehicle and either DVSO or captisol vehicle
for either mtogen. [003361 Spleen cells were treated
with Con Ain the presence of vehicle, tacrolinus,
quercetin or tw different concentrations of
tacrolinmus (10-1,2 and 10-8.5 M and increasi ng doses
of quercetin at a high cell concentration (figure 14)
or at a low cell concentration (figure 15). Figure 16
shows no significant difference between cultures
treated with tacrolinus and cultures treated with
tacrolinmus and quercetin. Quercetin did not inpair
tacrolinmus induced cell suppression in vitro at
ei ther concentration of tacrolinus. There was no
significance difference between the effect of
quercetin on tacrolinus induced cell suppression in
vitro at the different concentrations used for
quercetin. The sanme results were observed in cultures
with [ow cell concentration (figure 15). [003371 Taken
toget her these results denonstrate that quercetin does
not alter the effect of tacrolinmus on cells. Exanple
5: BTB transport protein nodul ator increase peripheral
bi oavail ability and decrease the vol une of
di stribution of Tacrolinus [003381 Aninals: 8-9
weeks-old Lewis and Brown Norway nale rats were
obtained from Charles River Laboratories. Cenera
procedures for aninmal care and housing was in
accordance with the National Research Council (NRC)
@Quide for the Care and Use of Laboratory Aninmals
(1996) and the Animal Welfare Standards incorporated
in 9 CFR Part 3, 1991. [OOBﬁgl Treatnent: Lewis rats
were treated as described i n“exanple 3. Subsets of 3
Lewis rats per group were used for blood sanpling at
each tlne poi nt (Groups 2-5) at described in the table

T AALSN SN ] NN NA IS FNANT L 1SN NSN™ ] NSNS ~ .




(whol e blood 2 hr 6 hr drug levels) 8 hr 24 hr

Penetration of 2 hr - Blood-Tissue -- barrier (brain
waleag/osdievel s) 1003401 The brai ns were harvesperufrommsss27

one subset of 3 rats per group at 2 hr after FK506

treatnment. 1003411 Pl asma Bl ood Sanple Collection:

Whol e bl ood was col | ect eqf xpvst he retro-orbital sinus

under 60:40 CO2: 2 anesthesia using EDTA as the

1. ?nt i & 9@%%1@9& conéﬁgmé ﬁl é}‘f&tkv% QInb&HB o MBS 1cRREADRINEEbr 3id & amount of 2 BTB
I e paol nts ,

mn a 8, &
transport protgin H}Od‘&FtPreSPfﬁef&fﬁi tﬁ F"é’t‘?eai‘t Sﬂdﬁﬁ o %ﬁ?fe"e%w@émganm es
were collected fromeach rat per group (G oups 2-5).
2. The A phsacZuianmoinessitiveicemurpingeistcetpentte of clmeslt 4nd s pharmaceutically
acceptablecgf&e gr which the ani mal regained consciousness and was
retained until the next collection interval. The
third/l ast sanple was al so col | ected under
3. anestieempesitiop Aesfam tHisreirpidgplonggindiitiioniatacwl®pbr i or
to anesthetic recovery. [003421 Wol e bl ood with EDTA
4. ant | Tieagup@nion vBSaimal Wietiredidfchloft@iniiibi@r s atsradiftls analog.
stored frozen at 80C (10C). These sanples served as

b as ei"ﬂerl 13? it o gpélﬁi% 4 vﬁggeépt slal(arIﬁLohpAuQ 9&10%@!@&@& H@&l he group consisting

| ecte pr oxi rior y
of merldamf’cm 3#&9@@?%}/@‘7&5%%? 590[ b8 éllgoWr@r(éhmf%%ihyahalﬁ?}ﬁe)é)ascomycm
ascomycin; ‘Ml g-bHEEQIGQn)@&t L @&ﬁg-@h-@ﬂ&en%ﬁfyﬁﬂcwd eeteeh7f AQM@S{ ﬂﬁin skfPpamycin;
elivered to
cexametnaspie- Shgf peppms i Dcns el Bt 6P A P iR et
from3 of these rats i mediately follow ng blood .
6. col | Betcpopesitiod 08daimh IWitea tht B trensnqyt ersteipiit 4oABC ansport protein.
anti coagul ant were collected froma different set of 2
7.1 at STRRIMPEALE SBE@Hm 6 vheRi B¢ ABE thAbekk pridleingf a BRPUM
Serum sanpl es were stored on wet ice and devel oped as
descrl bed bel ow, The
8- [ o034 roRRY ten BT Sy ! Vgﬁbﬁ‘ S§‘d\ﬁe\f& "%‘Fpﬁgé’é"‘%‘hma‘g‘ﬂa%@rés a flavonoid or
flavonoid dafviaeve. col | ecti on and stored frozen at 80C (10C) until
anal ysis. [003461 Drug |levels were determned in
9. col '%%@%MBL 6t gél&%&Maﬂ%aWOﬁg)r %a\b)ln&@rd@xjnbﬂnl’&§ielected from the
nmet hod devel oped to detect parent evel s.
group conmfngrqtfrcgé% ireguercgtin flaypgy ghrysip mlgjallnergmic%maqﬂﬁn&ry galangin, fisetin, morin,
rutin, kaem{)t@ﬁﬁﬁ&hceﬁﬁ&hbhfoﬁn nﬂ_ﬂﬂ%exﬁlﬂaﬁﬁi’@ﬁm késpattinG Bespaidaneiakok, piflorbtiG, phlorizdin,
Oh deternin jn male Lewis rats after 1 ng/kg
genistein, blO amnA cate and ¢ 1ca ec
dninistratton alone or in conbination with i . p,
adm ni st ration of different doses of LNS 0694 (See ,
10Fj g uFke cygy)ositiom 9@@@191]9 vﬂ}ew gidfiavenqul ﬂﬁ‘f?éOlﬂ |defivave is quercetin or a
quercetmd&ga@@nt ration of FK 506 at different time points after
1 ng/kg i.v. admni strat| on al one or in comnbination
W|th on. o erent, .dose
110604 S BEBORALIITE. VT gl ek s fsfhinlt sy navonoid o
flavonoid derfrativeiNge@691 | ncr eases t he peri pheral bioavailability
of FK506 in a dose dependent manner. 66 Exanple WO B
12i tS TheansPRitdon BE aligi 1N WHRRH takQimuk BET RBSEInRES prfdAIAh molar ratio of
bi oavai |l abil ity anuTuecreas a/tuegvol une of
about 0.0014i @ Pilhyt j on of Tacrol i mus [003511 Aninals: 8-9
weeks-old rats, e.g., Lewis and Brown Norway nal e
13r at sThegampip@ion ©6daimGd vérin tprdoed tresent hobog i 1700 waped the quercetin
is present a@BGuc10Y8dd1g; are in accordance with the National
Resear ch Cotinci | (NRC) @uide for the Care and Use of
Laboratory Animals (1996) and the Anj nal re
l4gt anE}é?rcﬁglp‘i’sﬁtS’B Pfﬁi?‘ﬁ‘t léthFrﬁméa‘éF—ﬂ%mﬁﬁ‘Pi lsgresef@@fbom 3-100 mg and the

quercetin is present at about 50-500 mg.
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[ 003521 Treatnment: Rats are treated as i.v with FK506
and i.p. wth Cpercetin at two different
laLgrvzsggﬁg%éésgg? Té?,l%lrl'll’l plqgvrhggﬂl S%cao%zfnglrs r%resgxa at ut n%gl%igﬁg{ggggzlz present
atabout 50@mgh time point (Goups 2-5) at descrlbed |n t he
t abl e bel ow. Paraneter: Pharmacokinetics Goup (n = 9)

163 r at&/cgﬁlpammg ofatlﬁl 19&&&»5% DsidcR QP @a@neuPtl ahmaqme%aéd at least

about 5% cq)ﬂlpaa:filﬁ(g mF gg%%f&yt ‘gtlﬁl,tt thezlaTIii] Fansm%t%]fl Ixrg;fi}ll@ﬁr ngﬂ}thfb?ompgsmon is
administerel kd/@rapimal. pancr eas, ki dneys, intestines 1003531 The

livers, pancreas, kidneys, and intestines are

17h ar Vﬁ%e'__cK%B%SEt%moP ﬁgmslusph%gegrb%gd s?’de e 1SQ§1% thlé_:_%lioap EUnswtmg of CNS

treatment. asnma ood
side effcctscerrat astor piegeniipelds efboad heypatio Pﬁr@@@wnﬁfr)bgﬁsw@estmal side effects .
retro-orbital sinus under 60:40 C02:02 anesthesia
18USi Nphebhposaon bh@aiant7ivierguhidRide cSaphk &Nsalideeftd.on i s
perforned at 9 time points: 5, 15 and 30 min and 1,
2, 4.6, f Lel..adm _
19Th The co%?51tlon \?\é clzélmclglvTherefn sal oSrSrs]K{ée aeE(’: F]CQ 1S solecteﬁro%gt%é 6roup c.on51st1ng of
tremors, her(d@lmqhsngeamfsr)otormnm ghangep lrsramﬁql afgtugy Phanealltl E‘?@to@dfuﬂ‘ﬁ@é% seizures,
insomnia, pARQRL1 €8l AhessOd dnlaniidielimt he ani mal regai ned
consciousness and is retained until the next
coIIectlon interval .. _The third/last sa S
2000l | Tt RBPUHIRE LT dHESY AU sasie ot ﬁg‘g Pality |pﬁ‘b°feat‘° candlor
gastrointest@ult shieréftdtzed prior to anesthetic recovery. [003551
Whol e bl ood with EDTA anticoagulant is collected from

13 na’fﬁ/e%oﬁlﬁssﬁloﬂ %@'ct%n%o%efefn%%ﬁh EIC %grgrf(atlx@ar@/or gagl}&ﬁt%stmal side effect is
sanpl es can serve as baseline Additi ona

hepatic necwpté@sp%wltéshvgrr fatty, §FIOREEEYS laﬁrﬁﬁs%e%%rg\e? ngrusaaavglstlpatlon vomiting,
dyspepsia, fibteia, dr QFFabidbymat art for net hod devel opnent. [003561
Whol e bl ood sanpl es with EDTA anticoagulant are
C ol | %etc%glpgsgtg)maefl%lgltelr% ev& egm s S(,i{? g%ﬁ%cgg aqén)dl’ an%pﬁrggenf?ﬁ side effect.
developnent ?ans are cpllected fron13 of these rats
23i me8heempysition of fleiw 23gvhstedicdidesiel wdior wazenitd 9ds yifecypids cfect is
nephrotoxmbtkf qexhi ﬁlﬁ&'{bh%ﬁpa\iﬂrﬂeﬂto&ﬁfatﬁﬁe ﬁiafehsféot&@lbhlyaﬂa& e Riof,Qllient Setitis
di fferent set of nd processed to

haemmha%%?%{?ﬁ“ﬁ WERGPYITOre SF m%“é‘llm?ﬁl élg’r‘%ﬂm sanpl es are stored
on wet ice and devel oped as descri bed bel ow. The
24s anplies compbsitive ofelsimbl0@herein §aBB B ifeapisal decripdse indissig mpstabalic function.
are placed on dry ice after collection and stored

25f I 0Z & it_bmG A ng (HeleBfapositith ok claifiMBdnY SisBuctibBISARd ofhdi@mposition.
| evel s are determned in collected sanpl es u5|ng

bi oanal yti c nmet hods, dev ed to dete n
2 wol URB TR TRAEHE 1o DOSROE REC CEah 8 SHBuR - Pne
administerifg tg@segecl Bceivife taatneaOwitlgsai AN cROW 8Y QI8! b6 An amount of a BTB transport protein
modulator ﬁﬁ;l;{eyﬁg Q&Zée%i%%%z eff&cpg%éﬂiginﬁﬁ %th Said J:dlcgﬁﬁlﬁn ih8ibskrons

at the cal culated AUC (0 -- infinity) increases
aar nmst r auon of i fferent dose
27QJ er E’éft fP“rﬁhftdr?fala‘Hb%ﬁ lﬁéeﬁbﬁ%tﬂ‘é}& RS PIRRFR H“’i‘ﬂ"t‘r?fd? LYTB protein transport

activator. Wi th the control group. Figure 19 denonstrates an
interaction at the higher 200 ng/ kg quercetin dose

28i. ncl 4I.’Ilgtjel xgegho%h)?glgl?n i6nw}¥en:%1 s\{{gl’ side‘gﬁ\’ect Qméct@%m the group consisting of CNS side

effects, renal and/or urogenital side effects and hepatic, pancreatic and/or gastrointestinal side effects.

29. The method of claim 28 wherein said side effect is a CNS side effect.
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cl earance. At this higher concentration of quercetin
the Chmax and AUC i ncrease while the Vd and cl earance
\;Végi gﬁg'g%tﬂ%éltm% 0 glalfm éwl}iﬁ%%l Sélfd %% eereé~ n%t 1st sef%cted fro P%%%riﬁg?{qygggg%glg of
tremors, headaghe, didmgeningtatertiinghon, dhapgre iromerjtal stetgﬂ‘@hmm lmsﬁnwrt fungtiops, seizures,
msomnla pglqghégias&éz"iﬁek &ngafanghélfrﬁﬁ:em doses Of Q'Iercetl n.
esults in figures 18, 19 and 20 denonstrate that
rcetin increases the peripheral hioavailability of
3 1 FK5 O@h‘i Tethpd b g@“ﬂ?@p‘@ﬁtfé‘hﬁaldﬁﬁﬁ [EFCt ‘s[ad‘G%"G‘%faW‘?aP%an or gastrointestinal
side effect. pr ef erred enbodi nents of the present invention have
been shown and descri bed herein, it will be obvious
32t ot !ﬂl‘?srget%olﬁl olf nggn ilq’vﬂeﬂ% i@[dtheél @tpaﬁéll&llﬂc %Hpoqgﬁsqgﬁtétm@fs?de effect is
pr ovi dt exa Nurmer ous “vari ati ons,
hepatic necwaﬁ»g@%otow@r ls‘@b@tw tvenqoeih%vevuvm digspiy dereigs npysea, pRFsiEpation, vomiting,

dyspepsia, Sétekia&s} LFM abkdemar t Wi t hout departing fromthe

invention. It should be understood that vari ous
al t EJIi.{ITa Iél\l/ eclSof E:Iglrxl: &ewheer{a?nosgldrg? eteﬁec? IS a renal an%relrll}o enﬂ 1 side effect.
3desct it HNet &R be' **E&ipl 6 i"nepracti cing the

invention. It is i ntended t hat the fol | ow ng cI aim
34def i e dilodE oipien B witetrin sajshrenat 4ndfer mrekniteliyile et Hidarffect is

nephrotox1 el FMCo S aitMehdérBatinfie 1r§i%QQeur91t1ryttJﬁ§3@fe GioRi oBurN&stitis
eir equi val ents be covered .t reby. 68 WO

haemo”ha%5%7‘%§§1"6?3T“?’@‘PF{9§’§@DW°518’§8‘2$W AIMS 1. A conposition
conprising an effective anount of a cal cineurin
351 nhi bt rosthegirvd claim Zonherin fd sale BIFR! istardagregpomttispe ate@bplic function.
nodul ator sufficient to reduce a side effect of the
6C al CTﬁEerHJtﬁJ& of nglinm{)tcgﬁlprl&g ﬂnﬂh%ﬂ@w&bﬁélre&gﬁg @SdthibR ith said
onprising the conposition of clarml _and
calcineurin mlil&ltﬁ%léla’ioplggr 3 9TB gelasgm R Iﬁcgppto&fufﬁ%ent tPHFeduce a plurality side effect in
combinatiofs YR &d dalc@Ru@f inkib#drm 1 wherei n said cal ci neurin
i nhi bitor is tacrolimus. 4. The conposition of claiml
vvher n i.d | cj I GrLeld .
*Tanal gfl %ﬁ i g@%n oirf‘l';)‘ghg 1T I?Sg rﬁl tlr%nggm pimafw%?e |An dst{a%{%on protein:
tacrol i mus analog is selected fromthe group
38¢ ons it eipd b elpitet Wierajtiaid AR] rospstRI¢ ) is- 506
L- 683, 590, L-685, 818;
3932- 0Thd mdiysdrod ¥yt oy ticnitodard BT fas@etpy@éii modi@/6:asy ividnoid or flavonoid
C18- O+ asconyci n; 9-deoxo- 31- O denet hyl - FK506;
L- 688, 617; A-119435; AP1903; rapanycin;
dexanet hasone- FK506 het er odi ner; 13-0-denet hyl
40t acr Ghd meiked of plainFIR W st flagenorion flatpaeid demyativerigselected from the group
consisting cqqm?&%htlécﬂﬂer&ftm Cla@bd b tryd) 8piSdnih, Irﬂ'éﬁ?olgraogrﬁlﬂ@ﬁ@glﬁ fisetin, morin, rutin,
S TN s L N A ——
genistein, bgrckn@i A chtgchin, FadyBica8chinThe conposition of claim1
wherein said BTB transport protein nodulator is a
41f | avﬁ)ﬂeq{qgh&i of chinPMORRESh AR faValoldvis -ﬂav(%nofgia@m%gm@éde;de&nor a quercetin
_ of claim8 vvhereln said flavonoid or flavonoid
derivative. darj vative is selected fromthe group consisting of
guercetin, isoquercetin, flavon, chrysin, apigenin,
42t hoi T méihoddif clsim 26, wigadiresagi calcinfurggbhiitor ivwackakimus.r ut i n,
kaenpferol, nyricetin, taxifolin, naringenin,
43n ar I "ﬂ% rﬁethJ&%% 919&9}6' \QISI‘JPI? é%icgﬁtlﬁln 1%@109 QQQacr@lMuQ Elﬁidg
phl oriz geni stel n, biochanin A catechin, and
epl catechin. 10. The conposition of claim?9 wher ei n
Ysai dThq BRI alagt 43 WhstrihBidd Ka et apalps § eelyeled dinat Regipyp @psisting of
meridamych, 3 100 @VeRihy FICED6] 843,300, L-345,8 132 -C 0Ny asketigiindl-5 ghascomycin;
ascomycin‘%l% iisg‘oc%lsc%{ gdgoaxlo%lfl :’kgg%me(t) yll ?gé@ 57;%':%8 \lﬁ/g 5&"%64%% IAB’EO? lga%amycm
dexamethasp@e-FRHY hegredist;t1p ¢hdayfethyl aérphinus; siiddeion- d?’&@ﬁé%‘tﬁﬂ@ and
quercetin are present in a nolar ratio of about
0.001:1 to 10:1. 13. The conposition of claim 11
wherein tacrolinus is prese at about 0.1-1000 ng and
the quercetin is present at about 10-1000 ng. 14. The
conp03|t| on of claim13 vvherel n said tacrol [ nus | S

oy o, I P — AN~ I T .

derivative.



69 i . present 2008/ 083160 t position of claim 14
wherein tacrolinus is present at about Sng/ana

w«q @B/ i PCDUSIN7/088827
e M TR P Lo o PR bR RO HISUPEREN SRBY EP e froup
consisting df srgakecangglae,dn attoimeast disabo utd S faonmparediseas. t he si de
effect without the BTB transport protein nodul ator,
46\’\’h e nTﬁehﬁetﬁbQ%?Q&hlt%%efeﬁl saﬁqgﬁﬂ(ﬁtxﬁ&% thaQsp?aﬂt ani mal .
17. e conposition of claim1l wherein said side
effect is selected fromthe group consisting of CNS .
47si deTherpsthodof clpigyie wharsyy sgid ofgPp Gakpienii's slegied g?‘lf1 deegoug fepsisting of
kidney uanhmabamxeapmqﬂzeﬁuwa namrblaﬁf h@&asiatispiant ®8g ira@plarg) ickestine transplant,
7 wherein said
pancreas afiel lagneé %r]gnsglélr%i %nga a}lér —k%eyct% géprg.F% e conposition
of claim 18 wherein sa[d CNS side effect is selected
48f r ot hereethpd ofigaigtisibsteinTrgidgpoditandnasragtoimpraung disprse-
changes in notor function, changes in nental status,
49ch angl&:&nd.ﬂfbd%@ﬂ&ﬁf% WHERGT salANGtoinGRIng Uis@Se is s¢l€tS@Mdnbthe group consisting of
L hg reﬁt ecmeHd'Z | ness, cona and delirium 20. The
Upus nep Bﬁﬁcg??lon 0 Ri%Hi17 wherein said side effect is a
hepati c, pancreatlc and/or gastroi ntestinal side
50ef f eThe miiod of Hlainc§rndursin seidrvorstition|ipdninfannygtesy disqasss ai d
hepatic, pancreatic and/or gastrointestinal side

516f f e@fe hhodReRat] ® Mﬁféixﬁ’sﬁidﬁmﬂaﬂﬂﬁfﬂr@&l@éieﬁ& $eYectell E¥Mlthe group consisting
ot VS GV JB e 3SR, iy B PRRERe o
abnormal . 22. The conposition of claim17 wherein said
52si deTigfrhegletd off slaisn 26eviateiremad/administragpapinprisesiinide @ffudtiple doses of said
calcineurin ?n’i)’hbltlhd%d Qlﬁgfp Qrsrlrnhh]gg] d&fes &8l Bra %aﬂ!’@@& oﬁnﬁéddquo? nal
and/or urogenital side effect side effect is
ephrotOX|C|t renal function_ inpairnent, creatini ¢
31 nor S AR 2SR PRGBSO SPRE e mgiepp fginistation
said calcmeb&eniﬁibrtd&agd Q;d Miryﬁdrqmme PoGulstyinid ke REmedosage Géron $ilgmeous
admlnlstratlg)ns Srederte dosa (S] fOH‘I‘S ci:'(s)élpgr%lse a‘i-i}nglnstrgt];ond al m 1 V\her el n Sal d
I'de 8T T ect % ease I n tissue netabolic

functl on. 25. A kit conprising the conposition of
54¢c| ai Hhemeihnd of elainy Pevhersissadgamipsgratpmn cplﬁglsg@ﬁ%gtplgqowdnnmstratlon of

said calcine@Bn inAiblIBHaR® 6hi OB THI 84 SAGIrbt8in BnoBulet6r iR te@Ghe Mkage f@al Ment
with a cal cineurin inhibitor conprising admnistering

? gh IaE érthog:ll r%)f (rél%g Y nG;/vlvhré% til%r?:t%lgfr?%o c\g tltlehatrrﬁ)?l‘rllt%tf ﬁ]% lCE(l:l(L,IHqu}L ¥1 rﬁlubltor
administeredpudthatrosunteffET Bctraemortmcptqﬂemlg@éat@aﬂ@nﬂeéﬁé XWP@&OW ' to about 10:1.
conbi nation with said calcineurin inhibitor. 27. The

56mEt h@ﬂa rﬁffthdal()@blgih%’@ m%ﬁh@cﬁﬁiedrlﬁmbh&miter&f ﬁitaﬁ hilount sufficient
a BIB protein tra(r@%ort acti Lor.

o excrt TR ERSI I P VR B PROGAT PG g g g sufcient o
decrease a Sd&l efett@€ithf raeimduheingjiboodbyeo asiragt pfay leaft a@NE5%i apapared to the side effect
without thegﬁ%&%bﬁ%% madiQr urogenital side effects and
ancreatic and/or gastrointestinal side
effects. 29. The nmethod of claim 28 wherein sajid, side di
STef t e&he ghog ofRigims)oquherstty the BB trogspepy proigin negdnlagRye 6%‘%‘13@6“’ mnan
amount sufficiént tolifeadd the thaiapauBOefitdansfaiit caeherifCMGibaorts aehfepqt of @ least about 5%,
compared t 816: Ct egun]:: E: Shog{ tgfy BTﬁ anr%? gﬂa&n%od%%po rs,
hea e, C anges I n notor tion anges in mental
status, changes in sensory functions, seizures,
58 ns o rae,thq@@% elginhsthgreingais B TReaspog pFRteLm EdWserit 3 BB protein transport
activator. 31. The nethod of claim 28 wherein said side effect is
a hepat ic, pancreatic and/or gastrointestinal si de
Efef Z ]i'xe me%lgpog r?g]%la nlggw gerﬁe oSfaldCSId% e{P rcg}s ﬁ,vi@c d%lrorrr tﬁe gralép consisting of CNS side
effects, rendfdﬁ(é@turqgsmtah@wlfﬁws médwpmwanqn@paer@m g#sgpipipstinp] sidseffects.
fatty, venooclusive |liver disease, diarrhea, nausea,
constipation, vomting, 79



dyspepsi a, anorexia, or LFT abnormal. 33. The nethod
of claim 28 wherein said side effect is a renal and/or

wao 2@YO816 side eff d. of _cl BETUSR07/088827
0 wnes B ol Sarap “Iring SFo R £ AL SCHE B ect i do
effect is nephrotoxicity, renal function inpairnent,
61cr edtliemetimd ohdrima®eyhengini spid IGNStsida & ffedt fseledt¢ddipm the group consisting of
tremors, hea%thg %%@BS 1ﬁ¥§)§dr thlng‘tm ﬁ%g [nm'tai: statnﬁ T% IIPSGHJO%ECUOHS SGIZHI'CS
or ‘mcturition disorder. e nethod
msomnia, P@P%lleﬁtﬁ 2 zinResr @ 2adieiridinde ef f ect | s a decrease i n
ti ssue netabolic function. 36. The nethod of claim 26
62 C ONPrieShefl@d atlnimi sotwektemGaid Gida efddbis @ Gépati€ pRicvatkgand/or gastrointestinal
treatment with said cal cineurin inhibitor an anmount
of a BTB transport protein nodulator sufficient to
reduce a plurality side effect in conbination wth
63sai dlheanegiod efifliim RZntietsinsaid heratic, PRKEcatipand O sasfrolptrdinphsplg effect is
hepatic necii€ ﬁl@plaﬂ)t&ﬂiltgi 1REBaky, 285 PDistve Dk @lddkdic | ardba, Aleal EARPRN vomiting,
g E@ TS?B Tne met hod of claim 37 wherein said ABC
yspepsia, Pﬁﬁ%ﬁEFF t®'n is P-gP. 39. The nethod of claim 26
wherein sald BTB transport protein nodulator is a
64f | avBranethod of ¢ldians@rvdieddtin selidsidy efffdcyie a rab@l andheurpgenited sidofifect.
claim 39 wherein said flavonoid or flavonoid
659er i ¥athMRdloPeisf RGHe infshid RrhNGd/BF QUQ:mtzQ Qias biddci sﬂﬂa Pt is

duercetln i soquercetin, avon, |g
nephrotoxicily geqapfupqiion HPRIEFFH; Cf@aafuaﬁ@lrﬁﬁaseﬂngetfl Act l%tﬁ“f"ﬁ ° %‘lﬁ‘n ‘Plstms
haemorrhagkaBetipl e akemicRyhdrost binmictusiied ddokdey. nar i ngeni n,
naringin, hesperetin, hesperidin, chalcone, phloretin
66P hi ofﬂe%l{ed of QSHII S%tvﬁllelreln Splld gﬁg @@écpts ’g"de&égeelﬁ %Eﬁc m@tggohc function.
epi cat echi n. nmet hod of claim40 wherein said
flavonoid or flavon0|d derlvatlve IS quercetin or a
67 quer BtRehod @b 1Ripadi Whereingoid BERITaROHBEP R IS &F &P MUgesport protein.
wherein said calcineurin inhibitor is tacrolinus. 43.
63The TRidk@cdof cl&inad7mh2einsad A Nrmaiod peadit isedPr | n
inhibitor is a tacrolinus anal og. 44. The net hod of
Cl al ’meﬁeﬂm%f 851 ﬁ%hgre Igalﬁ% ﬁé gg to‘?‘en?r%l)(ﬁl@attcg% J 9% oid or flavonoid
_ group consi's ﬁ
derivative. 31 C>Denethyl FK506 L 683 590 L 685 818;
32-0- (1- hydr oxyet hyl i ndol - 5-yl )ascomyci n; asconyci n;
70C1 8- fd-nasiea 6y Qhif, 69%1@@@9%@1(1311v@0ﬂ&)ﬂﬂ“@ﬂ)id BsbBie is selected from the group
consisting o -896(6:2(%31?, %sg)glgﬁz_éagié%g%gl %h'?\){aénrggo)pggemn Rtaljil% (5]1%3 tgﬁlaﬁlgm fisetin, morin, rutin,
kaempferolt myricetin, fryigolingmdngpins QBingio )@mmwt@@n?pgghp, @halcp]}e \pgjoretin, phlorizdin,
genistein, b%%ﬁ[n%%gtggmpgzﬁlebﬁgt%y 088827 45. The nethod of claim
wherein said subject suffers froma condition
selected rromthe grou sistin . .
18 GO SR A g 8r Hardoe A e g 2 uercetn
derivative. di sease. 46. The nethod of claim45 wherein said
condition is organ transplant. 47. The nethod of claim
7246 V\ﬁ%rn%tl{ed%%lgmoj%g@l@rclnr s@ﬂ%@ll:tﬁaﬁm nﬁnb?t%t fedRimbE om the
group consisting of kidney transplant, pancreas
transplant Il iver transplant, heart transplant | u
73t r anSii5mod of HRBSYS; herefra SpFaftn hiuAE lpstolipygalor
ki dney transpl ant, and sinultaneous pancreas-ki dney
74t r ansiglratiod odBaimT3evheeinvaid FEF 500 aadlon id Selattrd fieinnhesgaowgh consisting of
meridamyc%?g?(?ﬁﬁjz%gt W#']ISFIéB6 q,ugé% @85%'1§ %@%{l h§9r0xy-gﬁl§hxﬂﬁf g] 9§asgfmycin;

erein sal d autol mune di sease IS selecC _
ascomyein; (1 &iAF-41ergicit Prdemhsi <Aoot FRI0GpkESHeghi 1 9485: ARIPBHrpamyein
dexamethas8 @ IR0 hétSrodiaide] 1P80deh@fhlyBtacr&lGnus;The FREBDBAekn@h cafjght 45

wherein said condition is an inflammatory di sease. 51

7531 A S BT Rk Fros gy S lsleb AHRLRI g anamount of a7

transport pratsinmpdulatpydufizient tpettteansesdhfemstr@ffe@ lof BA Faécvaelurle pdjfbgtor.

contact dermatitis, eczemm, . yitiligo and ulcerative

colitis. 52. The method of Z?aintZG wherei n said

adm ni stration conprises single or nmultiple doses of

sald caIC|neur|n |nh|b|tor and S|ngle or multiple

_____ el pe——— . I T

side effect.



53. The nmethod of claim26 wherein said adnm nistration
corrpri Si ng si mJI taneous adm' ni st rati on of sai d
@ 2008/088360 | ns| DUSI0N7/088827
hD du’1‘ g{lwatieﬁtlcfl Cé)ngg%on dzgmgnséngf compos1t rﬁﬂl aﬁuenousana apnarmaceuucally
acceptable @dwer-ni strati on in separate dosage for ns, Or separate
adnm ni stration. 54. The nethod of claim53 wherein
7752l OrRAhPbsiioh %%asm, ﬁQJBE{eln%hﬁ Qa1 Sih Tt LABOLS tacrolimus.
adm nistration of said calcineurin inhibitor and said
BTB transport protein nodul ator in the sane dos
8¢ or nf hesgm Eﬂﬁﬁ@ﬂﬁﬁﬂﬂ%ﬁ&f‘ﬁfe nspithcdgnhra W"{’ﬁét%?%‘f‘s analog
rati o of the anmpunt of the cal ci neurin inhibitor
79adm Thesbapasitioanficliiine Saniegmtsaid tacBhiBut aralvg poekectpt héreiba group consisting
of merldamggl‘;j l’a‘l ‘3 BEmQ@I‘-’F RIS&; %ré%g SbOS L&H@@ 'ﬁ 8 92 @0(31' h;drg)@etﬁpglugl—éﬁ)a;comycm

t Hod of "clai'm 26 e cal cineurin
ascomyein; Gy ?noéﬂ %ss?mxcgl aé?ﬁxm3ét%1ieéleftI1YHF’é?P6ah6%?17sﬁf1f1?‘b”|5e«?ﬁl90% gapamycin;
dexamethasBXEFR 508 ht3aaRE UbloCdedfethorhcraiaalis] ma FRTHB6 Ide-anb pagate.
protein nodul ator is adm nistered in an anount
g;lf E:JIH?] gcg)gl%)osgt%n 09 qalfn vﬁlgregﬁheg]%g?gr%ngg%‘%pqgt?l% I?seag SAfBC %an lﬁort protein.
5% conpared to the side effect wthout the BTB
81t r anBlpormpesiton ef aipd@uthatesrthe SBC tpivporhrptigds df-eB1 ai m
56 wherein the BTB transport protein nodulator is
82ad M PheSop&lioh Bf Afim BRAYRIN s&'dffjﬂm}aﬁﬂi)rtﬁ)ﬁbténﬂﬁﬁcﬁm& id df®vonoid or
q 44 herapeut| c effect of said calcineurin inhibitor by an
avonoid dgtvdp¥ye of at | east about 5% conpared to the
therapeutic effect without the BTB transport protein
83npdullzt composi®n o Hamf@twhortinghid gl ainmd36 flavieneie denvatieds RIFEed from the
group COIlSJStEI%Q)% e&&tetnprsgﬁlfelr&nmvl?ﬂnaéws:ﬂ ﬁ)lé‘énﬁ-rlﬁo@(ﬂﬁit &bshid, rg@l Dfibetin, morin,
activator. 59 t hod of claimb56 wherein

rutin, kacmpfergh nuFifeiRt ta’f@hg»é%aeea TR RO OfPE s F‘?{CP?FgPIB?re““ phlorizdin,
genistein, b{ohiani Al @ateddiid, @@lepicatt@iral and/ or urogenital side
effects and hepatic, pancreatic and/or
gast roi o ' ffects.
et IRABEFPHIAR R e fimg M) AR e s retnora
quercetin deriypivesi de effect is a CNS side effect. 61. The mnet hod
of claim®60 wherein said CNS side effect is selected
85f I OMTENBgbsRUR of QIBIEI S2tWHIGirGhid chltiRem@inSnhitiLAE & tvimus and said flavonoid or
a 4 8 han es |nc not or function, changes in nental status,
avonoid dgRIVAHYELE aYF; °SEénsory functions, seizures, insomia,
par est hesi a, dizziness, coma and delirium 62. The
86met hdkE cofipesitisinef G9myiiarherein Beplnus japtbqusfcp@icare prescpt in a molar ratio of
about 0.001€@ALIC, pancreatic and/or gastrointestinal side
effect. 63. The nethod of claim 62 wherein said

hea ancreati.c /or gastrointesti
b i% cioglg téoa g? fl&l Eg CV&Fql TEin tgcr%l énug 1S Cﬁresent a e?)out% 1I ﬁ)OO mg and the quercetin

8etfe st's OoX1 Cl
is present af Zbttyl 0-10€hmwoc| usi ve |iver disease, diarr hea nausea
consti pation, vonmting, dyspepsia, anorexia, or LFT

8 8a b n 0 ﬁ"ﬁ@fjomp%mn-gh QiR NA R safdl iRk R is WRBER bihb&A 0 8- 190 €1 and the

is a renal and/or urogenital side effect. 65.
quercetin lﬁﬂﬁﬁc‘ﬁé’t"}"fﬁ‘ﬁ BPO¢M&i m 64 wherein said renal and/or
urogenital side effect side effect is nephrotoxicity,
89r enalThd avmpbsit@n of tipiai §8vanrtejn teardaus i meentptabesseng and quercetin is present
ataboutSOﬁﬁll nary tract infection, oliguria, cystitis o
rmrrhagl c, henolytic-urem c syndrome or mcturition
di sorder. 66. The nethod of claim56 wherein said side
Vet ok GoEPETiRECF BAEE S et RFEN CABF 1 O RHEET Biowor s increased at
least about 8%.corhpeted 16 ke @itk raptutic le e divalounihe BEBRras@bll pBED: hddansporten the
compositioR aﬁe'nﬂte'ré an ABC transport pr otein. 68. The nethod
P of’ 7 erein said ABC transport proteln i's
P-gP. 69. The nethod of claim56 wherein said BTB
transport protein nodulator is a flavonoid or
flavonoid derivative. 70. e nmet hod of claim®69
wherein said flavonoid or flavonoid derivative is
sel ected fromthe group consisting of quercetin,
[ soquer cetin, fI avon, chrys| n, api genin, rhoifolin,

I L _._l_.__ . e e Y Y 1



geni stein, biochanin A catechin, and epicatechin. 71.
The net hod of claim 70 wherein said fl avonoid or
wo basossar@ deriv u or _a _querc I’(ET'YUS2007/088827
Y1 deri {/naetclor\rll OSI%.?EO (E'Hglme]S W%ﬁrglé;g%efcf?f# Qan n?qgté)ro IIel mé) lﬁdtsa Hwacm 1L dIl amount
sufficient toglgfredspra sifé ¢ffectifitgicelomevrisy imbghatonl i nus. 73. The net hod of
claim56 wherein said calcineurin inhibitor is a

921 acr el BMSosRHAbPAaim &4 whilds shBERO ekl is Gdidteirdsh M6 @) nsisting of CNS

side effects gg{ngngpfFK- H@g@‘;ﬂ%%% o3 Sg L%gécggange%m&ﬁt E/Eygaftﬁagﬁsgnal side effects .
L- 683,590, L-685, 818;
9332- OF{ekolnyaition pEdldiml 92 ndadein5aivi sifla sffeoniy 8 IONS sidasfamyci n;
C18- Ot asconyci n; 9-deoxo- 31- O denet hyl - FK506;
94! L- 68&16@311?1})05&10& %9(:42?1151 93 %1’1%91%&1(1 t@@%ﬂ% fo&)t is selected from the group consisting of
dexamet hasone- FK506 het er odi mer; 13- 0- denet hyl
tremors, hea(da@‘e,cﬂhftqga@n moty fyngtiopnghapges tnrraeﬁltail: 8?]1}1% glgln%es ngnso/w functions, seizures,
insomnia, pErOdIRGIS] didzGRssCARhSddtiguwan ef fective anount of a
cal ci neurin inhibitor and an anount of a BTB
t r anﬁgort {tl%t e}‘ g 191%? rte191 sai lngL %fq’éc? 1rs"ah5 ‘?m% ?gr[cﬁe"é]‘t?tsa a/or
ther apeu P ct e ca clneurin i 3
gastrointestinal3@ig fffect. pnar maceutl cal conposi tion conprising the
conposition of claimPCana a pnar na8eutically
6 acc emeamnﬁosﬁﬁﬁ bf &dim 96 ther-gh}ﬁala @Eﬁﬁﬁ& ipﬁﬂc&ﬁn@efndfék Qeisﬂ‘dnﬂ@stinai side effect is
wherei n sai d cal i neuri

hepatic nec h city, liver 1 1ver dt Seas Ids arrthaC na se constl 7at§on vomiting,
p PHE DRSS 1BR 8?}'5?& S?’gwﬁﬂgﬁsalaaca ¢t Aedrt n
dyspepsia, dnpigkii or 8F T plsnogmdlacr ol i nus anal og. 79. The conposition
of claim78 wherein said tacrolinus analog is sel ected
7f r on’l“ﬁeh:g F&sﬁfég 0?(951&' ﬁtvslhglgln SQlE AL Eﬂfééalw &dnBl and/or urogenital side effect.
hyl - FK506; L-683, 590, L-685, 818; _
2 ey e e A e L s
nephrotoxiclity,6&8] fddtion AnphrB¥@S¢reafiRihO Oi8rease Ap@my tiadt infection, oliguria, cystitis
one: QSll HBfrder 13- 0- denet hyl
haemonhag?é?éer 0 ’?‘%u%ze ﬁglﬁg SDI? glhxt ran ce(r)nj ugate. 80. The
conposition of claim75 wherein the BTB transport
99pr ot Bierpompgosgien pReaip94 ﬁ@]ﬁ]@]ﬂtsalﬁ sige efifgqt is a dgcreaggyia tlssue metabolic function.
conposition of claim80 wherein the ABC transport
10@ r ot ’Eﬁeﬂ:oi'nﬁosaloﬁ’ogcﬁ’alm% whiat tmﬁﬁﬁﬁﬂ ialbiadr 1iﬁrﬁ'brmlr7251 amount sufficient to
exert a therafpfutlc cftn Gt ar?‘cl tge ﬁ%ﬁ rr;sa‘onrlS Exo{éxélrrxﬁ)o\?g tl%\r/ 2 pﬁ:g%l In?ﬁt% 91{1101!1& siffficient to change the
concentratlcem’fpi@@all:m@mmeﬁhlhﬂoammpswwgaabqqmpsm@t famapatsH & epnenptration of the

calcineurin fxlhﬁa‘i&@rnﬁ’ kfd Qﬁffy’s%@%l’cé’l %ohﬁaﬁ%ﬁht&ﬁ&@ﬁi‘ the 1B tHpor P&t modulator.
consi sti ng o quer cetin, | Soquer Cet| n, flavon,

10? Ih;)e/ }i‘erf"mﬁ‘%}t?’ﬁ (q?l{j’lt 1!3@ fhf:%lgllg crcale 161Funn 1f1hllgt%é {s plqasen‘t in an amount sufficient
to exert a thempdutiotfifaat anldah‘ei’B‘ilgiglmnsportmgnmmglpdplathesmyeqeet[m m amount sufficient to increase
the concent‘ﬁﬁ&P&rﬂlledclanne&nlqmg%? n ﬂﬁb%l@é&a‘i‘ conmamgﬂtz di n,

genl stein, biochanin A~ catechin, and epicatechin. 84.

he conposition of claim 83 vvherel lr} S%I d fl avonoi ‘f' N from th
107} BHTGPEPEI 5 P S SR R TP RIS OBEASTEB T ficeid fom the roup

consisting ﬂerobd/aﬁhphemda&ple&h@e}eﬂnmﬁbi, haps, edd leh@i m 82 wher ei n

said caIC|neur|n inhibitor is tacrolinus and said

10!%_I avmoéoglg&qtlon 0 ? anl%b %hggﬁl 'tﬁé%gfcﬂlgur{rﬁn}ﬂlﬂgg E%I’ésalt msaﬁ -amount sufficient

he co tron of claim85 wherein tacrolinus and
to exert a thgypgusie eifast @ﬁ@e&%wportwroaelwgﬂawrai prEscRfin anggppppt sulficient to decrease

the concentftiODdf te daRind@inlinhiSibr inl By SEA6PES tdnhpaAmedft. ¢l ai m 85

wherein tacrolinus is present at about 0.1-1000 ng and

%I: gﬁpg}g ectrogle(gsnp fx 0% fclalg{ 1%3 ;}/rﬁ::/\ﬁl%tsalg EQYSIO]O%Q?];C%I%@?%& 1§ §e1ec€£g From the group
consisting qf tieg gintestias, bideayt luggscheapandgylidkhdderhe quercetin is

present at about 50-500 ng. 89. The conposition of

claim 88 wherein tacrolinmus is present at about 5 ng

and quercetin is present at7 about 500 ng. 90. The

conmposition of claim75 wher e| n a therapeutic effect

of calcineurin inhibitor is increased at



| east about 5% conpared to the therapeutic effect
W t hout the BTB transport protein nodul ator, when the
T o8 o PR b G Lol Bail AOER e T MO,
inhibitor frony Aplypologica) conmitmentoreiwhigh WF calenqm@s@@)ssraeemﬂma therapeutic effect.
sufficient to decrease a side effect of the

10@ al ch @@rhkgdsﬂoﬂl é)hl&lt’l%g thelggeutla;il? e SQUEROShJuh QT 2 Qf1cifdudih MhSltor and an
wher ei n sai d si I S selecFed fromt

amount of a&;l}%iiraé)fqoﬁé)r%?m lat%rI S 10181atft(é &b(agge t eewgfeng;ﬁaa}l 8? thg czﬁcn?eurm inhibitor in a
physiologicalrcogganinteal. si de ef fects and hepatic, pancreatic and/or
gastrointestinal side effects . 93. The conposition of

10? | al '.me%g'mmgfoﬁ Iopclac'lﬁll 166 %ggn @dcequqSt trénﬁ)oﬁ gg\g‘h &b&jﬁator is present in an

onmposition of claim93 wherein said
amount suffmet @.daeeaé$ fh@ elﬁariﬂee eldhecaicinsurn Bhpig drogyagipsielasel eypngment in which
the calcineu@ih inhibitBaxESs a th@adagdfectchanges in notor functi on,
changes in nmental status, changes in sensory
IO%IUQETR e Snélacegtlecla c%%ﬁés’lt d)nlcg rlslng%egg%ﬁzﬁsz&o(g%% él%isri 1t0I6 8?](1 a ;Fharmaceutlcally
acceptable @alr@gi-m 92 wherein said side effect is a hepatlc
pancreatic and/or gastrointestinal side effect. 96.

10d.he mm@ﬁ&sttioﬁ Bf @fimCb& Wi r8ia sl e Bheri® &hﬂlt&lﬁ@ﬁ&rbﬁrms
pancreatic and/or gastrointestinal side effect is

T e 1 A R
consti pation, vomting, dyspep3|a, anorexla, or LFT
11abnoFirebmp@ition PhdaimdiP vbérein o3id pErobings anplog is\ipieqtes frpnsthe group
consisting 0‘1" hgﬁdaﬂfyf:ﬁcil ) @eﬁieﬁlﬁ[ﬁiSOérLdégr@U rLQ%rﬁlk - @-tl%dr%f()feﬂﬁtmdol 5-
he cong osition of cla n sa

yl)ascomycgn%f,;(a?ycm, Sb RIHt-aéTongyFl&e9 gerofx%é{ -Oz qealét?lélrlf%%)? Ir 888 6e17 A-119435; AP1903;
rapamycin; A@{athethisoxd- EK 108 hetetiader; fl Bt ddnerhy] tagalinuyeanil FKCI0@altitrah nenjugate.
increase, urinary tract infection, oliguria, cystitis
1 15 aengf claﬁgesglon 'BﬁHBLM'bB thH'Elg %e%@%gﬂ%r&&n aﬁ k@@ Jah%rt protein.
di sorde e conposition of claim9l wherein sa
side effect is a decrease in tissue netabolic
118-unctheshmposiop of FHe 1ddipasi ticdP oFnenesi it es sitef'ei n
the calcineurin inhibitor is present in an anmount
118Uf f Tigl @Rpositdn oLA &t 108 whireihagié BTB cragsbbre prvtensbduhaer BEBlavonoid or
sport protein nodulator is present in an anount
Tcient to change the concentration of the
calcineurin inhibitor in a physiol ogical conpartnment
1180 n-p'glpeetgmpgslt@g pEdaiprld s pvéqelgfsal Agvoneid prflayerpiq ¢erivative is selected from the

group cons1lstm§|obhﬁeﬁfet1ﬂ nsoﬁ@kc@tna ﬂ@%sé}@sﬁlghpﬁ@hmcﬂhﬁiﬁaﬁll d&itin, WhikAp@d) Fisetin, morin,
BTB tra nspo teln. no I%
rutin, kaem % ggrflfeitlg ?)u&,ln {) I}%elilb,dnarl sHerFthn hesgeirldm ce ljl}cone phloretin, phlorizdin,

genistein, bioplwinipi A, oatedhdn, prdepeattchim an anDunt sufficient to exert
a therapeutic effect and the BTB transport protein
118D dufgt (:gﬁlpd)S%lOH LESSR115 Wh&Bin 350 HiMonSill bf fl5b& ddriQative is quercetin or a
increase the concentration of the cal cineurin
quercetin d§TiR§YSi t or in a physi ol ogi cal conpartnent. 102. The
conposition of claim 101 wherein said physiol ogica
11Z.onpaletcomndsitios o§dhiecitl ¢ dvhfreiomaid baelcig:urim phibgomisfagplimgs apdl said flavonoid
odes, spleen, peyer's patches, |ungs,
Orﬂmmnm?&dgﬁggf¥ﬂgg%% The conposi tion of claim 100 wherein
the calcineurin inhibitor is present i n an anount
L8t £ Tl apppositios obslaipy 14 WPrgin 5eaiiie WP gE T I gt ¢S Mgrigeler ratio of
about 0.001tr@ngport protein nodulator is present in an anount
sufficient to decrease the concentration of the
1 lg.ghc%hrhic%&lgosmog I'cuf %i%u%lglrl’g) C nFPJrEn}’o%O glg f\lg\%l'eegéglilt ?]t%gglp gnt IWxtng and the
mmﬂmﬁnBﬁhygﬁembgﬁé%ﬂo%bﬁﬁartnent is selected fromthe group
consisting of liver, intestines, kidney, |ungs, heart
and gull bladder. 75 W | V@% O 2008m a conposi tion of
clai m 103 further conprising decreasing the clearance
ui me~cagggeurin inhibitor froma physiol ogica
conpartnent in which the calcineurin inhibitor is

-, T T Y Y e A NS 'Y L T

flavonoid derlvfaF




physi ol ogi cal conpartnent. 107. The conposition of
cl aim 106 wherein the BTB transport prot ei n nodul at or
%%lsoe()g@%%gg})ogllftm? P'tn claélgqg %CLTI(FIP ﬁalcli tﬁﬁro 1¥11fst opr]@srerott rﬁ?a out {)UI;B?)UOJ {%%82?1%07 the
quercetin is pleyesit @labgit £&H00cugpart ment in which the calcineurin
inhibitor exerts a therapeutic effect. 108. A
12Ph ar'ﬂﬁ%@ﬂ‘lﬁds&@h OMQ§® {hQ8n %9:"6951{1&% PRsdhf a@&@%'aﬁd &Hrcetin is present
of claim 106 and a pharnmaceutically acceptable
at about SOQ',‘Iﬁng er. 109. The conposition of claim 106 vvher ein
said calcineurin inhibitor is tacrolinus. 110. The
12z onpPo@icbipRitiofh otdlainNd @Bervih éx elringain ghhitgtocis pesant in an amount sufficient

to exert a thern ﬁ‘lblgé éfpe t 2tn§ (t)h? Bt'[%ctt[agiﬂ;lo_ggrcbte%%!)cgl%tor 1;%%ent-ﬁh§1 amount sufficient to increase

t1on wherein said tacrolinus
the Concentfamﬂ Qf&lelcél‘?@@}”@elt@umf ngphyFrlogiebipraEBiHsi sti ng of
meri damyci n, 31- O Denet hyl - FK506; L-683, 590,
123.- 6851e8&18p0s313n Qc(léimh}lﬂﬁvﬂéféﬁﬁﬁd‘d’i)ﬁyﬁhdmgmaﬁ conipa}tBBaaNERcdd from the group

consisting oggla%%pg ‘ixo C?glﬁer% P]eiylero %ﬁ}%ﬁ luEg glél hg‘}ﬁ A-119435:

AP1903; rapamycin; dexanet hasone- FK506 het er odi ner;
124.3- Olfhj@ppgp(h'yﬂon p%{dzrim| 1P$ryybereip Hd cRKnG0ig idhgbitpy ig present in an amount sufficient

to exert a thggﬁguﬁgﬁfe@t and it BTBHGspoR Wﬂ hbRihtRfis frésie i A0 MARL kRNt to decrease
the BTB transport @rotel n Q ABC transport protein.

the concen‘frﬂ%n o &I B Y h‘“&fph}ﬁ“‘é?%’ﬁa PHPHIETLi n t he ABC
transport protein is a P-gP. 114. The conposition of
128| ai TheXlOBpashien ef dlimd 24 wBF8n taidplypioioticy cobwitmenthgiisleated from the group
COIlSlStlng Olf ﬁVC@ IIHLS%}{&nﬁh y ngs f}leﬁygﬂ%ﬁi blqgc{et' Vat I ve. 115 The
conposition o aim1l erein said flavonoid or
flavonoid derlvatlve is selected fromthe grou
12¢0n sT@FP’ﬁ@OSB‘Pn a{fé‘t“é‘ép ¢ pherpig g seiFiperip h‘ﬂ“‘?tf”él’\? Bigsent in an amount sufficient
to exert a theldpensit Effecedatl @ﬁﬂﬂ'[ﬂB, traliﬂiﬁftfpﬂitdﬂ]modiﬂaﬁﬁﬁﬂ p’ieselgad ﬁj’}@loimt sufficient to decrease a
side effect flthse%tlI néurlg?r{ﬂlblm rutin, kaerrpf erol, nmyricetin,
Taxicforin, naringenin, naringin, hesperetl n,
hesperldln chal cone, phloretin, phlorizdin,
12geni Btespmpostsion efedaiinr 2AWhereip axihiide cfispids wlsriehfrer Hiegroup consisting of
CNS side effetf; redd] SndfR Slithl @R @fct€dndhBBatid Parthi@hi©ind/o8 gdsBlointestinal side effects .
flavonoid or flavonoid derivative is quercetin or a

uergetin rivativ 0 a|m
s eriritenisita A sk arr ot OS edsBe
and said flavonoid or flavonoi d derivative is o
12¢iuer Betcpmpositid8 of cHim 189 whorsin s4idRNS pide ¢iEichis seleptodifiemghegroup consisting
of tremors, Bélﬁefcﬁé bﬁgdées@ipﬁitotgyﬁﬁgﬁhlcﬁarééﬁn RlcBgBRkus] ﬁa@emlsé}fsorﬁzaﬁﬂc@om seizures,
about _0.001:1 to 10: 119. The conposition of
insomnia, p&‘le%'ili‘elsl‘?>1dlz7‘“\ﬁﬁe‘i"é‘}aﬁn‘t %\%‘F‘Bﬁ“l mis is present at about
0.1-1000 ng and the quercetin is present at about
130.0- 10RGompositidh oD R0 B 088 60d HRCTUSPOBPARSBBFatic hadfor
gasmmtestltnglesld%gﬁp&3| tion of claim 119 wherein said tacrolinus

S present at a out v. |-|vv ng and the quercetin is
gresent at about 50-500 . 121. The conposition | side off
13¢| ai Pheromrestion af feimdep Wtrﬁlﬂéal‘ii beppliceRAmAeat an%(%%&f“%m?fﬂm side effect

is hepatic n&ﬂﬂmﬂlﬁkﬁi’tﬁt@iltlf}f lier piitg.Seitioclugite la/bﬂditcaﬁwarﬂ’@a, nd®&2a, cdiiipation, vomiting,
dyspepsia, anorgglosol tbpn,f Gl aim106 wherein the calcineurin
YoPePSIa, AR Bitor 1S present in an amount sufficient to exert
a t herapeutic effect and the BTB transport protein
132 d uThstcompesiiop peadamt 127 frhegpin stidtith cliseiis 3 ©pd apd/ ‘tré‘“’gem‘al side effect.
increase the concentration of the cal cineurin
138.nhi metceﬁlpdsﬂloﬂ opcthﬁai 10} agdrciakaid RAP afid/sranigenithP3de eTﬂEﬁ side effect is
nephrotoxmét&%:gng u%lrl%l?ﬂq 1rr?;]>;alrgn8 %a%am? }Ir\lﬁgr%gs?,huglngr?l(t)rgct Pnt}ééc}:i%ng osg.m% cyst%tls
haemorrhagly, brpeblyticyppgphic mélre@? osmicaigion fiwydsr' s pat ches, | ungs,
and heart. 124. The conposition of claim 106 wherein
the calcineurin inhibitor is present in an anount
sufficient to exert a therapeutic effect and the BTB
transport protein nodulator Is present in an anount

sufficient to decrease



the concentration of the calcineurin inhibitor in a
physi ol ogi cal conpartnent. 125. The conposition of

[ it SR e R e

i ntestines, kidney, lungs, heart and gull bl adder 126.
133he Torpopdsttionnf dfimdla vherdid Grewhleinairn ithitatotalpresereinrap pmount sufficient
to exerta thlexg um éf@ét dnﬁ t}fgrmihsﬂoﬁ pﬂ%l@ﬂg&{ﬁgtorsi%rgéeﬁﬂ 11?5}1: amcﬁth sﬁ?ﬁ%feﬁt to increase a
erapeutic effect 'and the BTB transport protein
ﬂwmpmmc#ﬁﬁ&ﬁé@é?ﬂ?§mﬁPé§@ﬁW‘|n an amount sufficient to
decrease a side effect of the calcineurin inhibitor.

13&.27 TﬁEh:Gmﬁ@[ﬁbﬁ 8f dlaidin 30 whéekia it tHezdpewde @ Ffedt bf @ivirdursd idigbitor is increased
at least abmﬁ 5 eqenf)!?rg’d f %he etr?i)%}ltgcre?mit r}t‘ﬁc&l? :‘gh%e%%Bftp g?ﬂoﬁ%&o‘?&? ?-E)dula%}‘sw}éfn the
<mnm0MﬁmWeaémpﬁwﬁéah@M@ﬂmﬁc and/ or gastr0|ntest|nal si de

effects 128. The conposition of claim 127 wherein

133821 da SledBa 6f 15&%111'{; a t}@ragé\ﬁc sir&dCofef hRBburinlifbitod BRnprising administering to

s subjoct g BB B 1A E REV G T GUN GRSTIOET A0 BOP BB rodulatr
sufficient tcheachachberapdoang st df themaltioeurinumhittiioon, changes i n nent al
status, changes in sensory functions, seizures,

135 ns Oﬁﬂ:' rfbthod BF @1§M‘1@$ wRereflis#id | BFBSranspo? Hﬁteﬁngoddﬁkdr fslaUstB protein transport

, 30. The conposition of claim 127 wherein said side
activator. effect is a hepatic, pancreatic and/or
gastroi ntestinal side effect. 131. The conposition of
13¢l ai Theldhodfoeslain 33 aihekeinelpaticbeurpanidieatsiadmastfedrin an amount sufficient
to exerta ) CUEIQ%@W%E'&Q@A BSta%poft é)to%;t moalﬁatttqulﬁstg}s&ﬁl% L Sount sufficient to
at ot oxl C|ty, | ver tty, venooclusive Iiver
reduce a sidgjefech gfsaiddplaippuriaanhi@isea, consti pation, voniting,
dyspepsi a, anorexia, or LFT abnormal. 132. The

1460 ﬂp@t&l rhd il 00Elaie] Bb mha-rgi?l s eidetecSiabelbctt GOmahd @ailp chfsising of CNS
side effects IS?FS%H otrr] gr/o%ernét]g (g ec s cI: gtt?cr, ear{c}:regtécI aatd/](ir %astironnes dl}lal side effects .

urogeni tal side effect S|de effect is nephrotoxicity,

141 e naThef matteodiob plaimigf ivheneintsaid eideeffachis A ENS side effese,

urinary tract infection, oliguria, cystitis
145 ae NP RAPIGf cIRBIMAL YihbCmUEi8 UNS st BEE OBl tedioat ME grt)hfﬂdi\)nswtmg of
dj sorder. 77 WD 2008/ 083160 PCT/U82007/088827 134.
tremors, hegdachsrchprgedip mppfor dnsiion, 9BEHTEPRA) S8 ShaTEHd %"f‘?"é’é?m‘f“"ns selzures,
insomnia, paeghed@asdzzimss ¢@sued dadtiatmol i ¢ tunction. 135. The
conposi tion of claim 126 wherein the calcineurin
14'3 nhi B d Dl daSr E’lﬁlﬁtsﬁﬁtwhln@lngﬁd DLk 1§ Et'tléﬂaﬁé gﬂkreaﬁ@an%leéatstromtestmal
a therapeutlc effect and the BTB transport protein
side effect. npdul at or is present in an ampunt sufficient to
increase a therapeutic effect of said cal cineurin
144 Nnhi DietridthodbBBaimlTa8 wheripasit héatic, pincehid amd/bBEasudigeeing side effect is
hepatic nec}olé]lg ht h?otc?fﬁcgt IIV%I ﬁ&f % 008I151 EHVQIJ d’]s%%l dqarthgp Inﬁ.ls& Eongtﬁ)ation vomiting,
t l'eas out /6conpare
dwmqmw-vh@ﬂapééfﬂeb%ﬁ¢%ct mnthout the BTB transport protein
nodul at or, when the conposition is admnistered to an
143N1 Mahe mdki@li.of BaiEtA0ather@f shinGiie aBdciig a Eenhin@d/aN@ochita] side effect.
effect of a calcineurin inhibitor conprising
dm nj st ; it :

14‘%l ai djllfl rP g]il negcrzlalﬁn 1|4§|)ﬁf r%{ 0;1"15 éerrllglar%r%%#] ﬂgggbﬁagglgél‘[%ﬂtct sﬁe eﬁ'tsc't is
nephrotoxmtltwanlsaqbﬁmtnop rppadimentereRiinie dcreass Hrinpyjt@eftinfegsion plpwhseystis
haemorrhaérb REARGIM U Eni EfnBfoine Of michgiticAkicdmeuri n i nhi bitor. 138.

he met hod of claim 137 wherein said BTB transport

O BRSO LL P 1050 s et i

calcineurin inhibitor is admnistered in an annunt
sufficient to exert a therapeutic effect and the BTB
transport protein nodulator is admnistered in an
amount sufficient to reducg a side effect of said
cal cineurin inhibitor. 140. '$he method of clai m 139
wherein said side effect is selected fromthe group
conS|st|ng of CNS side effects, renal and/or

L T | o Y Y | l__.__L.
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142. The nethod of claim 141 wherein said CNS side
effect is selected frontthe.group consisting of
\1‘2;(% Ewg%?ng%t&gt gf Ellgi 148 ﬁ%an efs?l% Ia%nnéne ﬁ:g%%_ to afsmaﬁecf recélw(lcl"g7 rea %?%ﬁlelmd
calcineurin g¥ibiterrap smourit SR aanswmswhe@ﬁdatomuifmmets Sedumt&uralﬁﬁ side effect in
comblnatloxg@ltlll gaﬁ&'@ncm%ﬁlrﬁr 1nl-1ltt>]iﬁ)r rret hOd Of Cl al m 140 V\'her el n Sal d
de effect is a hepatic, pancreatic and/or
ast rointestinal side effect. 144. The. net hod
14%) aj Fhemethodirbelaimn 3L ahereRsyid BT B B RA PRI RaLhF HP“SPO” protein.
gastrointestinal side effect is hepatic necrosis,
150e paTigtmetiodiot Ylaind 149 eherkmtsdiyy ABCaropolt psitaireis PigPer
di sease, diarrhea, nausea, constipation, vomting,
15?1.yS &%&od%’ﬁ&&ﬁ%ﬂﬁ wh@Einkh JB@QQIQB%@JT rotlc'ldnlinodﬁﬁ%r ﬂ%td&%llmd or
~of claim 140 wnerein said side ef ct s a renal
flavonoid degfi¥@fivsr ur ogenital side effect. 146. The nethod of
cl ai m 145 wherein said renal and/or urogenital side
152f f ethe Iﬁdtldﬂ o E1hiaCls1 inbereinelb fldtonyit ot flarondi@divative ictleged from the group
consisting of g?g'ce%m 1soquer Iuga‘}ra?/(gl %I ng]{l%ee%isneﬁlgg(ﬂo P(?i s\{mB (’gglgﬁgm fisetin, morin, rutin,
kaempferolhemletyt, rael’-fqlmemrleg@ynmgpe lmperﬁtle,thatnetlther? @t%m&@rcﬂn phlorizdin,
genistein, bictHanin A1 atBi) 2 Plcatedn@l M 139 wherein said side effect
is a décrease in t|ssue met abolic function. 78 14
158 i ORI P QB BE0 ABRP Y 0T 1 ORGATHEA Y ppitn or a uerctn
derivative. sai d cal ci neurin inhibitor an anmount of a BTB
transport protein nodul ator sufficient to reduce a
159I ur "Pﬂlé rLéfho%l of Blaief 1f39 GhnereN saif QARG it it RerdRinkh.
caIC|neur|n inhibitor. 149. The nethod of claim 137
wherein said BTB transport protein i}gan ABC transport
1581 ot Ehsiretholnf claiphi 3Pl £ PR fAPY O & PETO RS 08
ABC transport protein is P-gP. 151. The method of
1561 ai Mheldethonfogtleinnl 5S aihereBFB tacauilispoiralop isotlested i the gtogp consisting of
merldamycm 3]1?023 ﬁ%éﬂgll%%ogf 15?.§3| Y %‘Qés%lgesrz'(y ﬂtﬂy}ﬁ%xyetllél?mdo-lrgl ?l)ascomycm

wherein'said flavonol d

ascomycin; {1 hesicemytén Plaviovd-Q-denatybER&Qp: F108HP1Tha- 1@?48&&?1903 rapamycin;

dexamethasoRABK §J61h8@ro@ime| UL @Inlethyl ta&GOEHIRT HRMFKIG06dk:ata Bonjugate.
chrysin, apigenin, rhoifolin, di osrri n, gal angin,
15%.'a )S( Ie% ﬁrheﬁg%n g plhlm feéhlw%érem S%Sn&l_]ec{ S fgg %é{;nleecc%ltﬁdip idn selected from the group
consisting df@sgoe tramgplmt, @haﬂomtm@e distrso ped annnﬂaphlllamry diefiase,
geni stein, biochanin A catechin, and epicatechin.
15853 THNRe BRI 0lindf57GIndleM sdia 2ondiBh & dgamdaskpfah@vonoi d or
flavonoi d derivative i s quer cetl n or a quercetin
15 g::r ICI ﬁtélat}r{&%i 54 Tt 6’\/}1618%1 Sft g 8 %ansglant isssglec\:ltﬁ%ﬁtrromﬁat ﬁroa}g consisting of
kidney trangfflang Ipancmai@a'zhswme,rleﬁrnrasmlaeit besirtoianspiant, fung rimisplantointeptine fansplant,
pancreas a%ﬁ]ﬁ@y'h%laﬂp ﬁld%gnult;&@us &n&am&%@;dtrﬁgplﬁt ai m 155
erei'n sard tacrolinus analog is selected fromthe
roup consi sting of nerid n¥0| n, .31- O Denet 'Zl}’ FK506
%hﬁslgﬁ odLof 8]8]511 éifgvherem sai dition is an autoimmune disease
32 0- (1- hydroxyet hyl i ndol - 5-yl )asconyci n; ascomnyci n;
16C1 8- Oht ashwimf clin} 1 D-verincaid butGndeme tisgake FKBEEU from the group consisting
BORE BRI i 943050 ARLO03: T apanyci n:
of Lupus asrr%ct(ﬂ?dsoene FK50 Sﬁeter odi mer; 13-0-denet hyl
tacr ol i mus; and FK 506-dextran_conjugate. 157. The
16det hbbe BFthed oh plim 57 Whekstespi canditipnds asj ieilamneipry 58sst r om
a condition selected fromthe group consisting of
160r gamhet hahsplf alinm 1@vhatinchidiafRendicsedisese iawriciadhfrom the group consisting
of asthma, quar ?mgr? sccl)er%s d|h§§ Ei‘cseﬁlerr%gcs%mae[ IagrrﬂggﬁshQCQCrﬁ.J vﬁ’ﬁ@d amd:l:lﬁZratlve colitis.
erein said con I's organ transp ant .
met hod of cl aim 158 wherein said organ transpl ant [ s
sel ected fromthe group consgstl ng of ki dney
transpl ant, pancreas transpl l'iver transplant,
heart transpl ant, lung transplant, intestine
transpl ant, pancreas after k| dney transpl ant, and



of Lupus nephritis, actopic dermatitis, and psoriasis.
162. The nethod of claim 157 wher ei n sai d condi tionis

W@RoosH831 g CPEI/ DS 672088827
N Finer S a1 Aae ory~ ar emad G PR BBl Ry B pRgCos or wid
calcineurin gphibuipr and risgle bi mgtiplofosesif Ism@BTB tansgert protshranpdglioer osi s,
chronic allergic contact dermatitis, eczema, vitiligo

169nd "Pﬂqueﬁlﬂ)tiloyaalﬁpll?ﬁtw'h&engd WhiMsRatidh cct}ﬁ)gglsfﬂ sigdufhd@buk3dministration of
wherein said adm ni stration 08‘?%” Ses sin

said calcineBfin ppiis PR KIS E BrnsRogt RieteIR ZIOEY AP 1 S oBTeE Syrmagiggelancous
administratidh hgk@ra¢ dasadettorpl eor dpsas adhinsabttbhnBTB transport protein
nodul ator. 165. The net hod _of claim 137 V\,h_er _ei n sai d
16@d m ’Fﬁc%xée&lﬁ)&i%?ﬁm&qgg rvxjhajelﬁggﬁ Mﬂﬁh{s@%%i? U&m -@ma E'l'ﬂﬁ&t&f%&ﬁsqanﬁnistration of

calcrneurin in sal B transport
said calcmcpmbmblbmrr@MwhWi trgngparpsotein Mo delgeralp depygpeosage form.
simul taneous administration in separate dosage forns,
169r SER3AAA oBE RIS tihadkinGii. mcsnﬁﬁanomale ARb {0 df B¢ caldid@uit inhibitor
dm ni strat Flesigh
admmereé P%tphzgﬁoé%ﬂ f%q?m hiret atelublﬁloo atora Igpls cal mgarkf QUi OQ11 to about 10:1.
i nhibitor and said BTB transport pr otei n nmodul ator in
168.he Barestiddofgainf 1G7 wherg®The tiRhgpentinteiiger obealneatipyingiBitor is increased at

least about Y% %&ﬁﬂ)alﬁedttg] fhe 'ﬂﬁl‘a@éutlfs atrd O wiout ﬁl@ BaBBMMNpor@frotelinodulator, when the
calcineurin inhibitor adm nistered and the anopunt of

compositiongiy pdminisiceed ¢ 42 314 -0i n nodul at or admini stered i s about
0.001:1 to about 10:1. 168. The nethod of claim 137
16her hemdtlivd of Heiralse wihieinglicf el inewin iglbier Fewmsent in an amount sufficient to
exerta therép@lluctzaﬁ nd ﬁie h*ﬂﬁ %@%ﬁ&gm@&d Iﬁﬁlﬁfatoag(ﬁi'gseré G AFBA: etilibht to decrease a
erap

eutic effect wthout the BTB transport
side effect qf) st HeTBGU 6 SR iet lcatfbar?ﬁbtéuﬁt: PYPPapeg to the side effect without the
BTB transpad PloRiSh@fuebrt 0 an ani mal . 169. The method of claim
168 wherein the calcineurin inhibitor is present in an
17?|’hm u@;lleémil;ﬁ{l ;Ingl lglnt 165 remﬁﬁe ca xg}%rol?lgﬁlgﬁ s%gxgjen];l]s?e?%d ift Qrgamount sufficient
to exert a tharapentit cifagf #IldéheéﬁB ‘F@SM@GQ éloélllat@f lﬁ@r@ﬂﬂ@é@ ingp a’tnﬁ‘é‘t sufficient to

change the &ﬁik&l'trgt%ﬂrdf PaldiftiRintaPhyddloBdd] Songhr@entof at | east about
% conpared to the side effect without the BTB

tran ort rotein at or 7 ne
171‘69 Qﬁ Q? ﬁlélmclgpqu-lﬁrgwrsinﬂ ph)f,?hog)cﬁllc?pcompsénéea\g is sel%c;t:eélq:roan the group
consisting dfbload haerolymph sadkd, secngeyertspagha@y integtint sy bingy beatti ko dnef fand gull bladder.
and the BTB transport protein nodulator is

17§d m ’!ﬂflé‘h&ﬁ(ﬁ%f El&nﬁﬁo%ﬁﬁﬁ%n&iﬁlf@ &‘e'cﬁﬁ‘stmgttﬁ’e cl&%% tite@lcineurin inhibitor
concentration of calcineurin in

from a phyiipgicst sqmepatiment 1mwhiehfhe ¢aleneurp laPle?féﬁ %‘f’f %)“%H% ?Pétl?f’ Lty
physi ol ogi cal conpartnment is selected fromthe group
176 ons Tt imeligpdof clbilmod, wheieinaspid sidy pfifdat insdesd fiopl thegroup consisting of CNS
side effects pr%%a]? Erbdfor %&thls ’id7e Zeﬁg&}i%lld %’eafalt']l% é)yrg:%%%ci‘ Ja}‘l?)?# a?%&ifltg{?tﬁ% eard@ @ﬁ[ects
conpri sing decreasing the clearance of the cal cineurin
7hnhi Bha wthadiod plpip Hﬁy@%m&@*ﬂé'&r efi5his ARl eff§ftwhi ch
the calcineurin inhibitor is exerting its therapeutic
1761 f eThe mekficd. of Jihien 178 tWheRinGhid CINSI side 8t Whale@idfrapaihd giiyd@nsisting of
wemors. e e Fn T R, SR ML B B MR R Ry iy sires,
inwnmﬂ&h@ﬁhﬁwcmﬂwaﬁaﬂé@ﬁ@édﬁﬁwﬂbr gastr0|ntest|nal si de
effects. 174. The nethod of claim 173 wherein said
1781 deTrf h&rdd Jof Slaith ASHSIedRaialiie effoct it 4 Bepatld) padtRhitofhd6f gastrointestinal
_ claim 174 wherein said CNS side effect is selected
sideeffect-t - oy t he group consisting of tremors, headache,
changes in notor function, changes in nental status,
changes in sensory functions, seizures, insomia,
par est hesi a, dizziness, coma and delirium 176. The
met hod of claim 173 wherein said side effect is a
hepati c, pancreatic and/or strointestinal side
effect. 80 WD 2008/ 083160 PCT/ US2007/088827 iii. ine
met hod of claim 176 wherein said hepatic, pancreatic
and/ or gasuot ntsunat bt uc e||eCt 'S hepatlc necrosi s,

T T T T 2 a T T T R




178. The nethod of claim 173 wherein said side effect
is a renal and/or urogenital side effect 179. The
wamtohmtsletf ﬁl 9 ]ﬁ% erei.n. said renal and/ orPCT/US2007/088827
1L0€. 0 of claim rem Sajd he #1 ncre IC an Of gast Uuucbuu 151U eliect 1S
"lir ogeni daey ide &fTelt™ pht ot 0X 2
hepatic necrogig éabpafqm@ntmwen fata Nmmms;veéweaiesmrz rdeaﬂihm; neu@econstlpatlon vomiting,
dyspepsia, dﬁBﬂeﬂQ—raYLF”falﬁfonhdqf ection, oliguria, cystitis
haenor r hagi c, henDIytlc urem c syndrone or mcturition

17g: 30[‘ dere&ang? gal BV tg‘g]ggalg ];lldéf: %fggt[?ég' %&El\gﬁ {) el%ggeglgll gde effect.
function. 181. The nethod of claim 168 wherein said
178TB Theaurspd of cligmat’8 whemmipdaitl andrand/gr wodsiiBl pdotfrtyide effect is
nephrotoxic\%\t% qgﬁ‘lpﬂfl&mn ﬂ'ﬁﬂaﬁr}f@ﬁto&eangﬂﬁg InCI‘-Q;Eg L{Hﬁgrp ‘agct Qttfec‘t‘lk@ 'oﬁé&'nq 8cyst1tls
erein said BIB transport protein’is an ABC transport
haemorrhagigy hgmeglysic-urepgasyndige RpiqBiEtion ditordet-m 182 wherei n sai d
ABC transport protein is P-gP. 184. The nethod of
18¢.| ai Thethodldef18in1 68 ihekeid FRd bilasTEpAE & dgareatedn AsshiOtlethtalio function.
is a flavonoid or flavonoid derivative. 185. The
t I [ v,
18 gg ; P@%ﬁ?ﬁ{t/hecﬁ |°§él‘r‘%’|]1§§\é@g rs%?n %% Qrarl%péw gll?){%c 3 nés%ilrulSaEOI!r %g qfl?rj gotem transport
activator. quercetin, isoquercetin, flavon, chrysin, apigenin,
rhoi folin, diosmn, galangin, fisetin, nmorin, rutin,
18k aenmpeahc@lod ofMMEiCI®R iWhereinaXll BOBItAnspH@ ploRGARNAMABC transport protein.
naringin, hesperetin, hesperidin, chalcone, phloretin,
hl ofi zdi.n, eni n_A. _catechi and
lggplcg ectthf ]%% émﬁ%fﬂgggg?mcﬂmﬁH?ﬁggmmﬁ%re|n sai d
flavonoi d or fIavon0|d derivative is quercetin or a
18ty er Bestrhgthod g&elaignalicd whereinggid BTR drapspprh prgtegf meduigioris pd vonoid or
flavonoid dWhekwi N said calcineurin inhibitor is tacrolinus. 188.
The method of claim 168 wherein said calcineurin

Lnhi hitor
1581 ai Hhe iR e 2 et s Bk dRael By By ipe fom e erow
consisting off [@maetif @sogueddagpn, deKBll, strysing apdeninypifelmngioinmy, galangin, fisetin, morin, rutin,
kaempferol :J%yrQéthe {Egtféﬁﬁl naE nalnngﬁ %eégg:tm Lhes%%édlﬁ Jcﬁalcone phloretin, phlorizdin,
roxye 1 ndol -5-yl)asconycin; ascomycin;
genistein, bm}smm é%‘%‘é‘ & r‘i’P“’@e“é‘é‘oxo 31- O denet hyl - FK506;
L- 688, 617, A—119435 AP1903; rapanyci n;
186 ex anetrdvdndBec1EKOIR6 whetarkad flamhoid ddBonted@driytive is quercetin or a quercetin
tacrolinus; and FK 506-dextran conjugate. 190. A
nmet hod of changi ng the concentration of tacrolinus or
a tacrolinus anal og in a physiological conpartnent
182 orpFlieghetfipd afiehin 1@? aheiy spig calcingyp Ebbitpris Reralimet
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198. The method of claim 190 wherein said BTB transport protein modulator is a flavonoid or

flavonoid derivative.

199. The method of claim 198 wherein said flavonoid or flavonoid derivative is selected from the group
consisting of quercetin, isoquercetin, flavon, chrysin, apigenin, rhoifolin, diosmin, galangin, fisetin, morin, rutin,
kaempferol, myricetin, taxifolin, naringenin, naringin, hesperetin, hesperidin, chalcone, phloretin, phlorizdin,

genistein, biochanin A, catechin, and epicatechin.

200. The method of claim 199 wherein said flavonoid or flavonoid derivative is quercetin or a quercetin
derivative.
201. The method of claim 190 wherein said tacrolimus analog is selected from the group consisting of

meridamycin, 31-O-Demethyl-FK506; L-683,590, L-685,818; 32-O-(1-hydroxyethylindol-5-yl)ascomycin;
ascomycin; C18-OH-ascomycin; 9-deoxo-31-O-demethyl-FK506; 1.-688,617; A-119435; AP1903; rapamycin;
dexamethasone-FK506 heterodimer; 13-O-demethyl tacrolimus; and FK 506-dextran conjugate.
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