METHODS FOR DOSING AN ORALLY ACTIVE 1,2,4-0XADIAZOLE 100011This application claims
the tenefit of U.S. provisional application no. 60/851,450, filed October 12, 2006, which is incorporated
by reference herein in its entirety. 1. Field of the Invention 100021 The present invention relates to
specific doses of, and dosing regimens for, using a 1,2,4-oxadiazole benzoic acid compound in
treating or preventing diseases associated with nonsense mutations. In particular, the invention relates
to specific doses and dosing regimens for the use of
345-(2-fluoro-phenyl)-[1,2,4)oxacliazol-3-y1)-benzoic acid in mammals having diseases associated
with nonsense mutations. 2. Backeround of the Invention [00031A new class of 1,2,4-oxadiazole
compounds arMETHOBSROR CHRSING/ AN ORARDYUACTTEESES, AnalEnaecbinemodulation of
premature translation termination or nonsense-mediated mMRNA decay is described in U.S. Patent No.
6,992,096 B, issued January 31, 2006, entitled "1 2,4-Oxadiazole Benzoic Acid Compounds and Their

~ Use For.Nonsense pre sion and the atm sease," which is ingorporated herein by,
refereﬁi@ﬁﬂts entir%%g °§198H E%’Fﬁﬁo%?\ ?QD#UB%VHFP@%@R H3U0R Pdiazol-3- y11-benzoic

acid. mmn@bﬁmwmrlapsee@msmw Boréferiing IRata ks Mpubgaliseases such

as Cy t|c __,_o__ iS ang D chen,ne Muscular Dystrophy are essential for achieving a desired or optimal

thera feet 5e or unwanted effects. 100041 Therefore, a need exists for safe,
effecti nont C dose a sm I ns{# elther pr nt or reduce apy adverse or
unwarﬁﬁj@ﬁects orc%lro@lae an c?meari e‘%%%kgh C efrec % IS, r ea? §S|rable _
therapmgmidlkommhq&m@rwlmmpomﬁ)ﬁimlwm mgotine msoddsiad) regimens

~ wherej enyl Z0l-3+ 1J b nzo 01d
pharm@ﬁl%gﬁg/ggccepta% sal% é%xg %’rchydﬁféi5 here%c%% |n|sFere A: speéflc time intervals
to momgmmém&lnmtmﬁbﬁr&rmmmﬁhaﬁémmmﬂmdémy or ameliorate one
or mo 82}? % ﬁgcc%%ggs%g{%tm%/%gs%ggg x%vmdlng adverse effects or unwanted
iﬁe invention furt

effects. er encompasses specitic doses and unit dosage forms of 3-[5-(2-
fluoro- phenyl)41 2 4loxad|azol 3- yI| -benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrafe therdi#ckamouns gilBveRtas: the present invention refers to the use of

345-(2-flugro- phenyl) 11 2, 4loxad|azol 3: yI]ben20|c acid or a‘gﬁxarmaceutlcally acceptable salt,

solvat@¥Hydrate AR Elashe harf THSS A SFBtPENERY ST managing

Cystl%@%g@&i%&lﬂﬁdﬁ@?&@dmﬁmaw&mqrﬁﬁ&iﬁhﬂ% radlAisReaaaddiine CETR gene in a
patient in need thereof or D;f chenne Muscular Dy phy resultl from agremature stop codon in

mILNRBSER e aied pﬂﬁ?‘?ﬁéﬁw FRTPELIR Wér ih E$¥¥%iedicament is to be
admirjaieeed 31,1006 @ﬁﬁ&dwnerﬂommmm@m&ﬂ&k&ﬁblﬂdméi@%%@l%io be

adminjstered in_a 24 hour perjod cordln tq the foinjula IX, IX, 2X, respectively, wherein X is 18-22
kG RIS SRR L A STAIER A M VRIS e eI SFaL )

1.2 4lefaeinzdh 3ty Ehieagoionsita wwmﬁmgs@%&emmmeﬁam&d@mbed are

metho for adminj tient in ne k?thereof n.effective amotnt o
o (T B, T S A s, BROREr SR DA A B8 BT 0L HE AN BRESable salt
solvatezoinigydisateehiaielnio0estv/BibrotiseadiMehinibdreuile DisrdpHijote Iéemﬁaﬂﬁe described are

methoc‘ﬁx&%ng a desired or optimal therapeutic effect without adverse or unwanted effects.

[0004] Therefore, a need exists for safe, effective, and non-toxic doses and desing
regimens that either prevent or reduce any adverse or unwanted effects or provide an optimal
therapeutic effect or both, that is, provide a desirable therapeutic profile.

3 Summkg: of the Invention

[06665] The invention encompasses dosing regimens wherein specific doses of 3-[5-
(2-fluoro-phenyl}-[1,2,4}oxadiazol-3-yi]-benzoic acid or a pharmaceutically a&eptable salt,
solvate or hydrate thereof are administered at specific time intervals to modulate premature

translation termination or nonsense-mediated mRNA decay, or ameliorate one or more



administering to a patient in need thereof a phaimaceutical composition comprising an effective

amount of 345-(2-fluoro-phenyl)-[1,2,4]oxadjazol-3-y1]-henzoic acid or a pharmaceutically acceptable

salt, SONALE tg%ya&rsgfséa{é)d&%%ghgi Y%%F%‘?@é‘%iﬂ{easb fting ROFSE 8"%4058&\“’?}3? d. The dose at

each adfiinistraheniduting di2thraucpeaseanbed foelsamenanditfarente fhanessampte, when

adminisﬁered threeléigﬁ?i? az24 h@u{neﬁr'od the dose at the first two administrations is the same and
ice e S UoeE ' an

the third GASaPEY; R SR BT BIAAAE Rl ARREUEHE: 100071In

anothesexample} thesinventioh relates to methods for treating, preventing or managing a disease

ameliorated by modulation. of prematyre translation termination or nonsense-medjated mRNA,decay
compri%ol%gﬁdministé?inab %gsé 68 ?gnt&i’ﬁ r‘f’é‘::esant%lenr_‘éegfmgrﬁ e ?ggti\}{é érﬁoﬂsﬁt 8? Tﬁd@%om &enyﬁj
345-(24fliciophenydfl]xaroxadiazok 3Aeasisielaciecerteh shahnadettical kY gekepeatsie B4
solvate,r hydrate, thereaf one: tvaresithireslimes: i thensourseyof ardddspusperigdoRrefesablyethe

administration,is made three ti er day cantinuously, or with a rest.period, for a number. of days,
Weeks,S]?ﬁ%nct%%O%rlrﬁle%rs. [Gbﬁgﬁ%‘g glgs%yﬁ e herein afe metho esefsts)r terléegtiné, pureventinglsor

managiiyeiseasdiamiioramsentsyrncdnltin 8F pEtiatiredrang| ffofy tEriatfon Bra padent in
nonsensedimedisgteshmRNAdesRY:cOMpPris g adminisieing:te éopatiehtrincie thereoteand dose

pharmaceutial composition compyising, an elaGINe Aok of BB GG BN seopeivey
[],2,4]oxadiazol- -yﬁfbenzmc acid or a pharmaceutically acceptable salt, solvate or hydrate thereof
one, twhgiethrdeitinfeRimeie cBtrsFa SERSOFPRAGHPréfe PABT2 e AdhiiStrafiBa PG three
times perdayxeomniinucHsyLowith A gesteperod yfoma number of days, weeks, months or years.
100091In one example it is described a method of treating, preventing or reducing cough, comprising

administeto) an effective.amneuntef-ad o 2-uareiphe syl niéai2008/045566PCT/US2007/021921
[1,2,4]oxadiazol-3-yl]-benzaic acjd or a pharmaceuticallyacceptable salt, sqlvate or hydrate thereof to
a patierﬁaiﬁeﬂéghnﬁ%é]r%fﬁ%ﬁig i ﬁ%%&%?ﬁb?ﬁffsﬁ szg‘%%?%'ﬁé%ﬁ’ };}FHFeﬁj%ag Oé%gﬁng dystrophin
expressienzifidnkatte, osmprigingiadininisteringeanleffettve angunitothereof one, two or :
3I-[5-(2-fluorophenyl)-[1,2,4]oxadiazol-3-y11-benzoic acid or a phafrmaceutically acceptable salt,

solvate SPF/ PSS SBTI0 A AT R A RSB0 TL TS BiNe Bkample it is also referred to a
method afadministeing p24542n fhearodphesd pir2 Mexadiaaoheylkbenzoipradin an a

pharmac uticgllé acggéptg(?%s@t solvat%:or Pyﬂr@%r}}grclaofOYle;m_etiz_iQSthz% .ac:atévgoa%ent is administered
to a pat HRR SeBP IR P F 6 ,'@v‘v‘SrSFH fed )(i esina Qﬁour rod-Whef&ineach administration is
preferaiysepasated! byatguitle kdlhquisainca pattice ke exdmplettbedodseofmativetagent is
course of a 24 hour period. The dose at each administration during a 24 hour period can be
the same or different. In one example, when administered three times in a 24 hour
period, the dose at the first two administrations is the same and the third dose is twice the first
dose, In another example, al three doses are the same.

{0087} In another example, the invention relates to methods for {reating,

preventing or managing a disease ameliorated by modulation of premature translation
termination or nonsense-mediated mRNA decay comprising administering to a patient in
need thereof an effective amount of 3-[5+(2-fluoro-phenyl)-[1,2,4}oxadiazol-3-yl]-benzoic
acid or & pharmaceutically acceptable salt, solvate or hydrate thereof one, two or thres times
in the course of a 24 hour period. Preferably, the administration is made three times per day

continuously, or with a rest period, for a number of days, waeks, months or years.



escalated from the first to third dose. 100121In another example it is also described to continuous
therapy wherein 3- [5-(2-fluoro-pheny1)-[1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof is administered to a patient in need thereof for a certain
period of time (e.g., 5, 7, 10, 14, 20, 24, 28, 60 or 120 days or longer). [0013] In another example it is
also described the administration of 34542- fiumo-phany1)41,2,41oxadiazol-3-yll-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof in single or divided (e.qg., three times daily)
doses B¥iiden oisorfgryediarsne:rasygdt igRy and@esoting KGapagingikg and 150 mg/kg, | mg/kg
and 108, ggikgmt ke snsh&Qmetka f prgisgrand 28 migkgriningtkg anddiBamg/kg or 2 mg/kg and
10 mg/kg to a patent in need thereaf. In artticul%r texamEjlpe,t345-(%—39cr){r;i(()}‘-fpahenyl)-

[1,2,4]SXEHRED Kb 28I BPa PRaTACEriChhy aLEEptbie salt Solvate or hydrate thereof is
administerechinaidasebabout éomglkdnahnefEmigian about!8 iiglkglabouttfying/kg, about 14
mg/kg or about 20 mg/kg,.In another.example, any dase, pf the 3-1542- ,

fluoro-pheriiPya4as% 330&16{2%3%1%%71 : regzirgzi"‘oaFszSil(X:"le %(r:aa}\%ﬁg?ﬁ%%bg% |%1§1I§/Oia\é%%8 a I%r%tglt, solvate or
hydrateideserived i dhe precedingiexampleris atlridisterepkoneé, fvcfortiyethitimes in a 24 hour
period. 10014]Iin another example described are unit dosage formulation Iaza Qmprise between
Cbout S5 ABOUT LI TG b et 136 g A SEBa LO0D I bl o A about 1000
mg, or abawHoR¢hg andtabouyddO0 mg of 3-[5-(2-fluoro-phenyl)- ATI-228990M, 13
[1,2,4]0@§ﬂ§zol-3-ylkbenzoiq acid or.a é)harmage;ticajrly acceeg%abler salt, solvate or hydrate thereof.
[0015]I hel bRAHIER RS SHIFST BT AT S SAS T8I mRiaTone that comprise 35 mg, 50 mg, 70 mg,
100 mgrelia5imag;oh4h, ot Anmet:200sregn 250 ¢fige 280amguasY Mg, -608wes-8Benity, 700 mg, 750
mg, 1000 mg or 1400 mg of 345-(2-fluoro-phenyl). (1,2,4}oxadiazol-3-ylj-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof. In a preferred example described are unit
dosage formulations that comprise 125 mg, 250 mg or 1000 mg of 345-(2-fluaro-pheny1)-[1,2,4joxad
azol-3-y1]- benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof In another
example it is described a method of maintaining a plasma concentration of
345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt, solvate
or hydrate thereof of greater than about 0.1 ug/ml, 0.5 kg/mt, | pg/ml, 2 1.tg/ml, about 5 ug/ml, about
10 ug/m1, about 20 ug/ml, about 25 tig/m1, about 40 ug/ml, about 50 ug/ml, 100 ug/ml, 200 ug/ml, 300
kg/nil, 400 ug/ml, or 500 ug/m1 in a patient for at least about 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5,6, 8, 12 or
24 hours or longer, comprising administering an effective amount
345-(2-fluoro-phenyl)-[1,2,4joxadiazol-3-ylk benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof to a patient in need thereof 4.Detailed Description 4.1Brief Description of
the Drawimis 100161FIG. 1 provides the plasma 345-(2-fluoro-phenyl)-[1,2,410xadiazol-3-y1]-

2a



benzoic acid concentration-time profiles and PK paramaters from 37 of 38 patients in a Phase 2

Duchenne mgssiiandysirophy study at 4-, 4-, and 8-mg/kg; 10-, 10-, and Z8rfagikianeh20-, 20- and -
40-mg/kg dose levels. The data from one patient was excluded from analysis due to insufficient data.

[0017]FIG. 2 provides the effect on mean cough frequency over 24 hours by the administration of
345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-ylkbenzoic acid to a subject. This data indicates that the

administration of3:i20( 23 fiupiephenyt)d b 4ietadiezolea it benedit: el provides aydiaital
improver‘%enti mean. cough fr (g;%m}/, followed by temporary increase in mean cough frequency,
followed" &y H{/%P&‘Fﬁ%go%ﬁ] f*mean cough frequency. WO 2008/045566PCT/US2007/021921

4.2Definjtiong) [00&LAskseE Ner e, rprealyredransiationdesminatipninrefers to the result of a
mutation that changes a codon correspanding to an amino acid to a stop. d#q}}[omg]As used herein,
"nonsen§&EmedfEtdy AC&EBEWE%%@%%?{%8%%%%%%0%&?§5§ He't&E3y of MRNAS
containingeyanematurexéaastation; lexminationcadophifaparticallarersbatmant, shieate or

nonsense-medi tedﬁr}]RNA decay resn#t .fror? a nonsense mutation of DNA. [0020]As used herein, a
"prematFe TEINAT S COABRE BB BYEh TS stop codon” refers to the occurrence of a stop codon

where a gadopn correspensipg igsakamiieecd sbavihbain@fldlAsuysad-herein, a "nonsense

mutation’ is a point ign changing a.codon corresponding to an amino acid tp, a stpp codon. In a
partculal BB BT e ROA L TIATAE AT Ao ar GO AL hReRles tnen
transcribedhvinitoomiRiA00221 Asdisrd elaine nensansisuppedsion haaterdimtbe fidsthifion or
suppression of(g)remature translaq%réterminat'on and/or nons nse-mi.diated r%?r\@ decay. In a
particulaP BB EHInERTe e FhEN A HEER PSRBT e h S8 T akSHdR BF 5MRY [0023]As used

herein, "megilation eb frematsig dranshatien iecmination-ase/er nensensemediated mRNA decay”
refers to the re tion,of gen ression by altering the level of nonsense suppression. For example,
ifitis degfr%%?égf&:ﬁﬂE}é%%grﬁ}c%j%?fc&%%%g?'a defective protein encoded by a gene with a premature stop

codon, LE@¢10]permitieastbratgh ofthe premsiyre slomerdanefihadisgease gene so translation of

the gene ccur, then modylation of pr re translation termination and/or nonsense-mediated
RN LRy ORI OF e B BHCana GO St [OOSR ROt PaFeTe I ferm,
"adversesefffeci(s)carr sidaeftactésf i include slritdare anot lmmitechted natrsebforamititady diarstiea,

headache eIevgtqu ?’T@?ﬁﬁn% E‘E‘H};O%@%?F{S‘SQ% C}ESAL‘I'l%jnele\glated serum aspartate

aminotracr’]fs?é?g %E{A Ziness, etevated serum ealine kindse (CK), abdominal pain, abdominal
gas, eye [pals]eye sweling: £)2-LUENIRG iR sensitiviti-Hieagttengderness, musculoskeletal chest

pe iSRRI sl me et e sy (01
solvate or hydrate thereof in single or divided (e.g., three times daily) doses between 0.1
mg/kg and 500 mg/ke, 1 mg/ke and 250 mg/fkg, | mgskg and 150 mg/kg, 1 mg/kg and 100
mg/kg, | mg/kg and 50 mg/ke, 1 mp/kg and 25 mg/kg, 1 mg/kg and 10 mg/kg or 2 mg/kg and

10 megkg to a patent in need thereof. In a particular example, 3-[5-(2-fluoro-phenyl)-
[1,2,4)oxadiazol-3-yl}-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof is administered in a dose of about 4 mg/kg, about 7 mg/kg, about § mg/kg, about 10

- mg/kg, about 14 mg/kg or about 20 mg/kg. In another example, any dose of the 3-[5-(2-
fiuoro-phenyl}-{1,2,4]oxadiazol-3-yi]-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate described in the preceding example is administered one, two or three
times in a 24 hour period.
{0014}  In another example described are unit dosage formulations that

comprise between about 35 mg and about 1400 mg, about 125 mg and about 1000 mg, about

250 mg and about 1000 mg, or about 500 mg and about 1000 mg of 3-{5-(2-flucro-phenyl)-

ATI-2289%08v ] 3



WO 2008/045566PCT/US2007/021921 [0025]As used herein, the terms "active agent," "drug," and
"drug substapgefgiesde; 345-(2-fluoro-phenyl)-[1,2,41oxadiazol-3-yl]-benzgi¢ acid or 2, 4,
pharmaceutically acceptable salt, solvate or hydrate thereof. [0026]As used herein, the term "dose(s)"
means a quantity of active agent to be administered at one time. [0027]As used herein, the term "unit
dosage form(s)" includes tablets; caplets; capsules, such as soft elastic gelatin capsules; sachets;
cachets; [ractiesidzendes!|dispertians pavytersaselitians; gelgrdisivichdosagefeimsaHitable for oral
or mucot Iﬁgdpinistration to a patient, including suspensions (e.g., agueous or non-aqueous liquid
suspensi Fl%')cf emulsions (e.g , oil-in-water emulsions, or a water-in-oil liquid emulsion), solutions, and

elixirs; afeh si¢rilersaliomdegmplystalline er-amodphoussalids)thatcan be reconstituted to provide
liquid dosage forms suitahle for oral oy parenteral administration to a patient. The unit dosage form
does notcﬁlg]@égsegrﬁ%gg F&gbzgala%iL@tg}%oﬁeég rﬁ%i%%era%sgs[@@%@ﬂ%éaoﬁégeﬁﬁQﬁ%gterms
"dosing regimens@noh ¢esage(S)bnearny tenu skastivoagens givenpemiimeuaityand the
duration fvag{ni_ni trat'lsg. Ei) 291As used herein, the terrrﬁ':patient" means an animal (e.g., cow,
horse, slfé’é‘ ISR RS 4 R, & PRET anotsE o raB R GittheR SR 8ty ShEferably a
mammal suebiab a peRrRdmaley ke PEMae(e @ s Rankey.and hyman), most preferably a human. In

certain embodim th tient is, a fetus, yQ,-Infant, child, adglescent.or adult. In one
embodirﬁgﬁ}?ﬂsﬁzg%@gh%dgetg}ﬁfﬁég Qﬁ%ﬁﬁﬁ%&“—@dg‘éﬁﬁﬁ ﬁ’%ﬁlm’aaﬁ%ﬁ% £5¥85 a nonsense
mutationbédnzaitodbwelr e rn bbaimeritit hihs leenadetenmined ity ot ghdpre-sereening which nonsense
mutation tlpl%rg%tient ha e%Ife.‘,dUAA, GA or UAG). [0030]As used herein, an "effective amount" refers
to that amount offlrfﬁ@é- O BRENY BT ARG AT pIFB¥hzoic acid or a pharmaceutically
acceptabiensaiiy stdvaié bf hytifaterthpiieof s(ffignikta proVitle a-taarapeitie Senefit in the treatment or
management of the disease or to delay qr minimize symptoms associated with the disease. In one
embocm AT Ve oA Bt VTS T AR S OIS e

,2,4]oxadiazoeg/1yIphenavio agikhoraRhanmaseuicaly aceeniabiasalt solvatererverate thereof

sufficient to achieve a desired plasma level for a certain duration of time. Preferred effeCtive amounts

are specAieaiy Y EEERbeaNE RN 003 1 A s g5l W6} sigmhe @rrrimn AP gemineartging/reind
“manage he.bengficial effects that-apati Hves;f injstration of
o ezl oy ezt A or & A ace sl A obES able sat
solvate ORI SITHIERHBBecHYE PexitR 4 Tlrdloptaetisshisd . 2 6B32diaznliSed herein, the
terms “PrgB L ReQYSI Rt ARCLIRAENCABRLIRISEIO die picyanion.of he onsety fegTence, spread
or worsening of the disease or a symptom thereof in a patient resulting from the administration of
3-[5-(2-f|86?%$ﬁ@ﬁ§/l)- [1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt,
solvate of hydraiehirweolRegsuise diseases associated with a nonsense mutation can be genetic, a
patient can be screened for the presence of a nonsense mutation. In the case where it is determined
through screenihg thaBaiphibesi hips @ nodseDsawhuéation, an effective amount of 3-[5-(2-
fluoro-phenyl)-[1,2,410xadiazol-3-y1]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate t{¥édf can b ¥dmiipisterds tbethbgatient G glevenptireidnset, 4bourtenos 3 spiead or

worsening, o1dnedieease. ot A SH IRIL TIRRLCRL: PROBRAMRURSI e b NERITHR 8 ¥estreating”
and "treatment” refer to the ‘
2 Duchenne muscular dystrophy study at 4-, 4-, and 8-mg/kg; 10-, 10-, and 20-mg/kg; and

20-, 20- and 40-mg/kg dose levels. The data from one patient was excluded from analysis
due to insufficient data.

{6617 F1G. 2 provides the effect on mean cough frequency over 24 hours by the
administration of 3-[5-(2-fluoro-phenyl}-[1,2,4}oxadiazol-3-yl}-benzoic acid to a subject.
This data indicates that the administration of 3-[5-(2-fluoro-phenyl)-[1,2,4Joxadiazol-3-y{1-
benzoic acid provides an initial improvement in mean cough frequency, followed by
temporary increase in mean cough frequency, followed by an overall improvement in mean

cough frequency.

ATI-228%908v] 4



eradication or amelioration of the disease or symptoms associated with the disease. In certain
embodiments, such terms refer to minimizing the spread or worsening of the disease resulting from the
administratidi S4B Fluoro-phenyl)- [I,2,4]oxadiazol-311]-benzoic acidPbr 4 pHArRERUtically
acceptable salt, solvate or hydrate thereof to a patient with such a disease. [00341As used herein, the
term "pharmaceutically acceptable salts” refer to salts prepared from pharmaceutically acceptable
non-toxic acids,0of basggrpgidding inorganic acids and bases and organic acids and bases. Suitable
pharmaceutically accéptable base addition salts for 345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-A-benzoic
acid inclystg.gput are ned lisieRan Metalissalte AR {rRmAluYNUBEal6I Y riRiUsr smagnesium,
potassium, sadium and zinc or organic salts made from lysine, N,N'-dibenzylethylenediamine,

chloroprOE4RHe N ABiHE ERS A SAORRRTE SRARYIBA A AIIREI e RS BN hy Iglucamine) and
procaineiggiitable nondixsdaeiftsHaludenbahagnat HRRE decdnorganicand organigiagaids such as
acetic, alginic, anthranilic, benzengsulfonic, benzoic, camphorsulfonic, citri¢, ethenesulfonic, formic,
fumaric, ,%%PE&EE Y GitiBB i -y RIBUAHEIE, AR RACSIR ARy G rBBRBHAR CRSRRodRIoric,
isethionig paciialdnedeicd MriE theandeltssneifianesultonic deopeies Bt Gopamigs@aptothenic,
phenylacetic, pho I'g?ric, propionic, salicylic, stearic, succinic, sulfanilic, sulfuric, tartaric acid, and
p-toluen&‘ﬂﬁ% co?i)i .pSpecific non-toxic acids include hydrochloric, hydrobromic, phosphoric, sulfuric,
and metif@rsgulfonic acidsedExaniples plspenificcralintiuscititterhydsachlosidepadisnesylate WO
2008/045%665PCt /eU82007/021?21tsalts. Other exama(les of salts gre well known in the art, see, e.g.,
Remingt{)enesr F; altmaceuticar Sciehe sc,ofg}’?hwe&r?l%lg% Oﬁﬁgﬁg’ﬁﬂ?@, Elgstf’oﬁnlﬂﬂlm . [0035]As used
herein, thiectédrbe’hydrate” means 345-(2-fluoro-phenyl)- [1,2,4]oxadiazol-3-ylkbenzoic acid or a
pharma jeally acceptable salt thereof, that further includes a stoichiometric or non-stoichiometric
amountﬁt\;/gg er boun t&%%oﬁ?{%\l}a?enrioliﬁst%r}srﬁo (laltc&uﬁzlzi fé?c?e%o.lm%%‘gja. Osnlfe[slg e giﬁ? Re term
"solvate'tomeapen84 - (2-fluaronoheny 19-a[4(¢h 4iokadikreparidild entwidimeit, sharphsgnsaceutically
accepta%%tﬁ?}%&@se%er%éﬂ%ﬁftWWEJ IEHosR A j@ I?ﬂ%ﬁ%@ﬁs%@& 1':%)0%% etric amount of a solvent
bound by non-covalent intermo ecuﬁar forces. 4.3Diseases Associated with Premature Translation
Terminal®¥R2J00371THe invdmgonreiivompassesprestimdsreftsdatihg indriduentiogsopprasaging
P hnaIe B ANAIGIAUSH MIDE SRR RSRaROLNEMEl IR IAnaIao PRIl ARAnor
nonsense-mediated mMRNA decay in a patient which comprise administering to a patient in need
thereof aimbfidicticel.ahonRNG daceyatybivboallablnesmspoutrdithe! BaEY2-
fluoro-phefyd)-11.2,4A0xadiazaki Wi sheneeir AgifkAhRNAIRASHICAINARGE RiaRlp salt, solvate or
hydrate thereof) according to the dosages and/or dosing regimens described herein. 100381In one

embodiniepserse Preseed mbdhiiclencomipasedectinstheigmentepravertisipobyrdisagerient of any

disease fha iéfmg&ié&%%ith@s@&?”ﬁo%mmﬂw iprernalirasransiatinadepninaticm apg/or

nonsense-mediated mMRNA decay. In one embodiment, the disease is due, in part, to the lack of
expressiBfi Y iHePiAt RRSORFTLDH iR DPEMADIISBIE SRR FOSPet ficteRarpleedHERMEs which may

exhibit peERRatra-sansiatigriasnisrlieisasiosneRsensRHned iatesk Rk MAaesay aRediseases
associated with premature translation termination and/or nonsense-mediated mRNA decay are found

in U.S. PARSHAIBPIREANEM ATy cAthaseron Fermisat Wb essaersisAiied AT sletates That

ModulatefsematueguliassatinshIspitaiarsiad Nonsense Mediated mRNA Decay, filed June 21,
[ gtirety. [00391In a specific embodiment, the

2002, which is incorporated herein bé(t?referenca‘(m . [0Q A
GLiHg PEgifie AETHSViaRW e eRtare useful for

ﬂd-

its
methods! Cfpositionas 4SS 8eT5Hi HJSHRSAMESH
the treatmenttpiguestiomensaanagementehddiseagecasseeiaied wilaanensense mutation in a gene
in an embx@(o or ferEus Wlfé%ﬂii o[ is ggsdisl.gé)sed or susc.eptiblefté) a d@%if);gssociated with a
nonsens& HUAHSH TR ISUEHSES 170 B AU NERERTSH A Hity¥his embodiment, a
pregnantferaaltsisuadoneaitie iadaea Efectivdoamaliptiof abdominal gas, eye pain, eye swelling,
3-[5-(2-fluorg-pheny41,2,4loxadiazol-3-ylkbenzoic acid or,a pharmaceuticall ceptable salt, solvate
or it T R e A T T Bt 1o e
embodinpent{idnubifectieraimourht mfd848e (2t smosp Hanyly- ikl ddosadiszdIF3-y | didvetzrioic acid or a

pharmace%sigba%léoqggeeggagli% g%%«lztd gtje(]%t%i I Qggggge thereof is administered orally to the pregnant
female. 1004 Iseases of disorders associated with or ameliorated by the suppression of premature
translation termination and/or nonsense-mediated mMRNA decay include, but are not limited to: a
genetic disease, cancer, an autoimmune disease, a blood disease, a collagen disease, diabetes, a
neurodegenerative disease, a proliferative disease, a cardiovascular disease, a pulmonary disease, an
inflammatory disease or central nervous system disease. 100411Specific genetic diseases within the
scope of ihemmetheds of the invention include, butare not limited to, multiple endocrine neoplasia (type
1,2 and 3), amyloidosis, mucopolysaccharidosis (type | and Ill), congenital adrenal hypoplasia,
adenomatous poliposis coli, Von Hippel Landau Disease, Menkes Syndrome, hemophilia A,
hemophilia B, collagen VII, Alagil le Syndrome, Townes-Brocks Syndrome, rhabdoid tumor,

epidermolysis bullosa, Hurler's Syndrome, Coffin-Lowry Syndrome, aniridia, Charcot-Maria-Tooth
Dicaacea mvntithiilar mvonathyvy Yalinked myiotiitbiilar mvonathyv Yalinked chondrodyvenlacia Yalinkad



100421In another embodiment, the genetic disease is an autoimmune disease. In a preferred
embodiment, the autoimmune disease is rheumatoid arthritis or graft versus host disease. WO
2008/045568PE%¥AI¢F667/021921 [0043]In another embodiment, the gerétid Gid¥4485E, blood
disease. In a preferred embodiment, the blood disease is hemophilia A, Von Willebrand disease (type
3), ataxiatelangiectasia, b-thalassemia or kidney stones. [00441In another embodiment, the genetic

disease igep gollagen disgase,dn.a emigdiment; he calagen disease. s pstapasnasiz mgriecta or

cirrhosis. 100451In another embodiment, the genetic disease i3 diabetes.’1004611n another
embodiridrit(#hdugenaliendisd ddetiesadintrrimatbryzaiseatbong ahsratecrati eHibewientahle the
inflammajory disgage isaalrtis:3047]in another embodiment, the genetic disease is a central
nervous system disease. In one embodiment the central nervous system disease is a
neurodef¥R&lative dideased hercirahsrfeime drstimainanna eertHay AEARHYE atein ifisease is multiple
sclerosis,gmuseidlan dysiophy, Duchenne muscular dystrophy, Alzheimer's disease, Tay Sachs
disease, late infantile neuronal ceroid lipofuscinosis (LLNCL) or Parkinson's disease. 100481In

another BifbBdiment, A5 testie BideasEns Batdesans Pprérerivg edspibistertaptidscancer is of the

head angspeaks exeh kit iQailic tiaah RSeRRAGYSHABESIIRANar UG, FYMhSIaRBIds FRstUM,
stomach, prostate, breast, ovaries, kidney, liver, pancreas, brain, intestine, heart or adrenais. The

cancer GAMHE BritAHPBY #retalgHie. desaedrMABRPSOIRY firh SFnHeasH RABY ST &Rt and other

neoplasiggicHO040bnmnemeratsiersed empbodiniannihfcancrgisiasspeialo ik taas suppressor
genes (see e.g, Garinis et al. 2002, Hum Genﬁ},:llé-ll?; Me er%‘g{ga/.w% Proc. Nall. Acad. Sci.
USA, 95(ei5e8T PokaifT RN RER0oHBE! AL Bt sy Bem) seaenseats didR:tRor suppressor

genes inghiie sbidsEnaristiltddor ARGpHSTVIBRAGH: BRAG 2 MSirtkep TEMoRBe GRIN2, NF1,
NF2, WTl, and p53. 100501In a particularly preferred embodiment,.the tumor suppressor gene is the
53 ponte B R LGP Y BEBHIE AR AT EHE b5 G i B B piTated

cancer. Sexenatl nansente Mutabdns:inihésebd] gensihgivalbeen identified (see, e.g., Masuda et al.,

2000, T LJ. Exp Clin Med. 25(2):69-77; Oh.et al., 2000, Mol Cells 10(3):275-80; Li et al., 2000, Lab
et BRI o, VAP Ho Glioge HRR G SRR, 2 SRS e A RS ot .

1998, Mof Biagna@iy. 8ik-etlpdf ajiyamdtendlthd 008 iy Esbphagrsiahl (4):279-83; Kawamura et al.,
3 Cancol ALy 200 303 WA RSChULS ol PRI CRHE Hob B0 B4 o P g0 aFaiBo, 3 Reprod
Med. 432} xhd-Ra, WiR008I045660R.AT 8260 TARL ORlinea pig, etc.), preferably a mammal

such as a non-primate and a primate (e.g., monkey and human), most preferably a human. In

certain embodiments, the patient is a fetus, embryo, infant, child, adolescent or adult. Ir one

embodiment, it has been determined through pre-screening that the patient possesses a

nonsense mutation. In another embodiment, it has been determined through pre-screening

which nonsense mutation the patient has (i.e., UAA, UGA, or UAG).

[0036] As used herein, an “effective amount” refers to that amount of 3-{5-(2-fluoro-

phenyl)-[1,2 4}oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or

hydrate thereof sufficient to pmvidc.a therapeutic benefit in the treatment or management of

the disease or to delay or minimize symptoms associated with the disease. In one

embodiment, the term “effective amount” refers to the amount of 3-[5-(2-fluoro-pheny!)-

[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate

thereof sufficient to achieve a desired plasma level for a certain duration of time, Preferred

effective amounts are specifically described herein.

[0031] As uséd herein, the terms “manage”, “managing” and “management” refer to

the beneficial effects that a patient derives from the administration of 3-{5-(2-fluoro-phenyl)-

ATI-2285908v] o)



Ninomiya et at, 1997, J Dermatol Sci. 14(3):173-8; Hsieh et at, 1996, Cancer Lett. 100(1- 2):107-13;
Rail et at, 1996, Pancreas. 12(1):10-7; Fukutomi et al., 1995, Nippon Rinsho. 53(1 1):2764-8; Frebourg
et al., 1995 WAhW§4dfioGenet. 56(3):608-15; Dove et al., 1995, Cancer St/ BS¥3H282IAdamson et
al., 1995, Br J Haematol. 89(1):61-6; Grayson et al., 1994, Am J Pediatr Hematol Oncol. 16(4):341-7;
Lepelley et at, 1994, Leukemia. 8(8):1342- 9; Mcintyre et at, 1994, J Olin Oncol. 12(5):925-30; Horio et

at, 1994,.0n (4):1231-5:. er Res. % -8; Davidoff et
L, 1003 B gt |
77(3):QGheﬁ?ftﬁe’\f&Fleé@@ﬁrégtdﬁwhi&,fhse@érheféhfydﬁ@@?@orated by reference in their entireties) [00511In
other ergippiments. diseases e diealed, AiRxeRtedgrmAnaged ik adminielfripg 9 patent in
need thereof an effective amount of a 345-(2-fluoro-phenyl)- [1,2,4]oxadiazol-3-y11-benzoic acid or a
pharmadetfesiy it eptap st esyiveneco Pyt sfethswi gridithredistasars AGYMPiesT to, solid tumor,
sarcomay, GREHNPMA%HPFOSAER MR N Q3ACAMAi diPepalcemar (iigRalcoma, osteogenic

sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymp anglosarcoma,

lympharidiedderatigresareBrienzinavio i PRASBIREHGAAY Pl FRibr s8I pBERAsEmha,
rhabdonyQsarCRITan SO NS G A RSP A RARRIEAHGHRARCE, RIBBR LA RYRIIAR LRAF L, PrOState

cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,

sebacedUsSHIRRE LRt B RTASIEPMEANEBIENIS MEASAPI B Edas ¥hmBisdsteyaiadenocarcinoma,

medullagy;gasainama iy onghageRia GaenemandeRR ARhCaRUINRRIR < RARAIMAS il sluct carcinoma,
choriocarcinoma, seminoma, embryonal carcinoma, Wilms' tumor, cervical cancer, testicular tumor,

lung car8¥SmANErTANE Sl g iardinoribibEapidarthre mBRaamamttisrly ascsrishiasyioma,

astrocyteshaunediipRiasiamnd arapicrkanaeiems (RPeRtANRPRVERRAS I & camaeRifealoma,
hemangioblastoma, acousti geHroma, oligodendroglioma, menangioma, melanoma, neuroblastoma,

retinobla8t6AT a BfoU Ho? BFAAE QS SARYBIEE e ukemia, acute lymphoblastic B-cell
leukemigo@aayte lymphghiastisefeieplnewemiaracytersyialobiagtic-laukentias agutepromyelocytic
leukemia, acute monoblastic leukemia, acute e?/throleukemic.leukemé_k te megakar oblastic

loukomia AR b BT A RS 8L S BT BB EAST: YA o 2etnd LA entiated
leukemiamtiacbnienmysicieytienerfemanatiroiziedyhepipeedior erkeming baihe daltdetikamimgor multiple

WO 2008/045566PCT./LUS2007, 921 myeloma. 0., Harrison's Principles of, Internal Medicine,
Eugene ?Qu%%gﬁé?lgﬁ%ag.(,)é%%%"é%%%?ﬁ%nggigl%%ﬁ)ﬁ%%@?ﬁgnﬁébgrrh (i)cdiar%ceir?tr, &he invention
relates tpharmetbadtoff treateptbbr ek it er oeblubing heugih t(campitsingiddmihiatdiiagsan effective
amount -(2-fluora-phenyl)- 11.2,41oxadiazol-3-ylkhenzoic acid or.a,pharmaceutically
acceptagfggsﬂjt, solvai'g\eS g?%%%%g’t (Sr‘teccg?1 t glaﬁa ?5%%}%3?1[3 eaéct?%%%g 5 ﬁg’a 6%ret{i?:ﬁl%§rﬁ3mbodiment, the
patient haspeystit fiorpsismlacanotibr swipoatiment;-tve catighds lehesniclodughnbrg@natheids

embodi 5- (2-fluoro- [ ] iazol:3-vll-benzaic acid or armaceutically

ccepia e b A e B o
accordirig'te lardbéinG régmeerhprolidéd Abreidiazob53 i Hvoneie amddintedt, bubarvmition relates to a
method @f | ' I on - mu IS inisteri ) effective amount
o1 34 e B e bl salt,
solvate é@ﬁyéﬂf&f@ ﬁfié?_é@%@ﬁéﬁéﬁﬁﬁ%é@ftﬁé?@éf%bé’ﬁhbﬁéw&tbﬂﬂmdim@m,th_e invention relates
to @ methad,ohIBCIRRSING SRR HMRSSIAN 1B BSEIE ColS GATR INNg SRNEAGLAG; the muscle
cells with an effective amount of 3-15-(2-fluoro-phenyl)11,2,4]oxadiazol-3-y11-"bénzoic acid or a
pharmad8fiians dectpiarensartosinvatdsdpydeabeiths aet limiside e ivegameardtheaisscle cells are
contactegik it d:RsReqi imRMPRIMARG the RriigAb BRsHMMENE e ANk eHBR Y siiaphy. In another

embodiment, 345-(2-fluoro-phenyl)- [1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically

acceptaBlB°SaR Nt BR iRy Brafs ith SHERIF S HerHFRBer 8L RNis B ¥ae TSy B! WASited herein or
accordinglendasingreaieRyBremMitast hesgin et Rosesrand Desing Ragisrens 100541Without
being limited by theory, the present invention encompasses, in part, specific doses and dosing
regimen 18BN MR DA 6ot B rcy RS EH ASRU SR P A e FRe R ically
acceptabigisalt, snlvatesatdinilaigthereofulfationtimide 16, sianreshion afl prgimasiae translation
terminatjpn apd/or nonsense-mediated MRNA decay. In a preferred embodjment, the

ronsonsa T R AR RO G S B o GG RGO S RALCT0880 The novel
methodsetihecbwveniionceicdrpaskihd ipeaiflanatpievdntiod andiroaiagemaidtat diseases treatable
or preventable by the suppression of premature translation termination and/or nonsense-mediated
MRNA decay or symptoms thereof while reducing or avoiding adverse or unwanted effects, e.g.,
toxicities gi_sideeffects. The preferred route of ad;ninistration for the doses and dosing regimens
described herein is oral (i.e., ingestion of a solution, a colloid solution or a solution with additional
active agent, above the saturating concentration of active agent). 100561 The doses and dosing
regimens described herein are thought to be useful due to their ability to achieve and maintain a

desirable plasma concentration of the active agent. Without being limited by theory, it is thought that
acrhievvinA and maintainina a ralativivelyvy conetant nlaema concentratinn nof activve anent (ei1ich ac thnce



[00571In one embodiment, the invention relates to a method of administering 3-[5-(2-
fluoro-pheny1)41,2,4]oxadiazol-3-y1]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate ther88r3fHféHERthe active agent is administered to a patient in nedHEHGYBALE in a 12 or 24
hour period. [0058]In another embodiment, the invention relates to a method of administering 3-
[5-(2-fluoro-phenyl)41,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt, solvate or

hydrate I'Slgﬁrseqf)txg ' '

erein.the ent is.administered o a patiens in need thereof two times in a 12
or 24 hour perio ,gwi%rr’é#rl\eégg thsj%ng?n}hé ?; &ﬁg 1pr)lre &ra If/eg’e%%r’;}%ﬁ”% ghout 4-14 hours, in one
embodinféar tadeaties! fivitnese Edtibodinvéatls Piidisiitigetagemtban 98¢ Bdministered, for example, at

meal tim h as br - ] i the jnvention relates to a
method (@Gg’clis inisteri?\%gg%%%@%ﬁ?%ﬁé&&?ﬁ%@;ﬁg%ggg E@ffgﬁf& eiﬂlr%qo/lfé1 acid or a
pharmadé.fi¢ianadiceepfablebsarosotato: phatrasectiial bf seherairiatsel tibiven Agkaitiistheiministered
to a patiegh pdeed dneseabiies Hesdadaatcadins Beial WigiER eRE admpistration is

preferably separated by about 4-14 hours, In a particular embo active agent is administered

once in EATBHSIAEATIAE® SN the afternoon and once in the evening. Preferred intervals between doses

include 4053 7. 8, 9aLQisdd ndrinl R4 RAMR-1A00RHNOPL AINROGIGH. the dose of active

agent is escalated throug_(g’out a 24 hour period. In another embodiment, the sécond dose administered

is escaldtbd-(d%gadirrabied) e eaderreidbamBaimRBAte wEa s parrpisbkors drsechdhminfstdied are kept
COnStantié’élQdékeatgtlﬂi}@leﬁ%@i@@}rﬂ§¥ﬁ£ﬁﬁci§ﬁﬁ@&l@tﬁgoﬁﬁlgoﬂ%m@@bH&ﬁBF?%EHGH—'@&&'I@PPdime”L the
three doses in a 24 hqur period are administered according to the formula: IX, 1X, 2X, where X is a
particulal 5 868" @14 mg/kg, 7mglkg, 10 mg/kg, 20 mglkg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40
mg/kg or 50 mg/kg). In another embodiment, the active agent is administered within (i.e., before or
after) about 10415, 3 kbasestOstoirinted witth e eaiteintbaving oosh Mepiménatidiodiment, an effective
amount of the active agent is sprinkled on or mixed in food. In another embodiment, the active agent is
administii&#Hithout fBladlinooeitirepeotinaisdy pedieded tosing rpginering thatavkgng a patient is
administgred fhe,aglie aaent ithin 39 mintes after | ipidRd 12-hour
intervals (e. S at-7:00 AM afterlbreakfag%, Lig%%) PIEVII%atg?%@&@gﬁﬁt%ﬁﬁxﬁ%maﬁﬁiupper).
100621 Anfepiarourasempddiedenk e datasntionnaiare svicthecadmiistraiivsiofi g4s-2
(2-f|U0f0FEh€ﬁM%)ﬂée3 Aloxadinzel3nit LienzOe acidarpRREmAseUlcalbLAFeaPiable galt, solvate or

hydrate thereof in single or divided (e.qg., three times in & 24 hour period) doses between 0.1 mg/kg

and 500 g e Gk anhtpsastraedy - sgacis a6t Poe PharRycevigaky asreniablasgikg, 1 mg/kg and

50 mg/kgol 4Roska g2t SRk bonaitke g gk %Qﬁ%@»‘&a@!fo? kg :anch skl gent in need
p

thereof. In agarticular embodiment, 34542- fluoro-pheny1)41,2,4]oxadiazol-3-ylkbenzoic acid or a
pharmad8ltghily accdpeitf&Bhricpshithe PHyarLIEHEIR FrSARTESIEIe H9A M Pse of about 2-6

mg/kg, afevtfi8nagkenakeéPotRipaikeasaimitiS st matwahaulche doimalgminha 18-22

mg/kg. In a ?‘articular embodiment, 345-(2-fluoro-pheny1)41,2,4]oxadiazol-3-ylkbenzoic acid or a
pharmadEHtCHIS ACEBHTAINE 8 OSBRSS RIS (BT OEadm T RIeRNRMIESSE!S! about 4

mg;tg, aﬂg@wsz mgﬂigirﬁ&gb,ltt@ m&&/k@ﬂwg%éa@i@ﬁgjkgmaé&@tfﬁmﬁ%ﬁ?g%gﬁtm%@% atE)OI(th 25
mg/kg, about 3Q, m , about 35 , ut 40 m or about 50 mg/kg. In another embodiment,
any doséoo#{ﬁe%fgigg-ﬁmgfﬁ%%ﬁﬁg,‘2%,11? Wa?i‘ﬂ‘- gﬁkﬁ'@ﬂﬁ‘B‘?é@EFéaBP%tﬁWéﬁﬁ'é%uticalIy
acceptahiedgalhschmtemediydiateRdescibadanitiB qrecaciog Aabacinment suadiinisiesad three times
in a 24 hour period. [0063]In another embodiment, the inveption relates to continypus therapy wherein
5 5 T DT SRR ETAS e L DR D CEB A o A B G ool
solvate dOF3RIAR thiekeoMe hddziRistdieidaitg Bnalp Midetwndra: thiemoitop@meniain period of time

(e.q9., 5, 4,10, 14, 24, 28, 60 or,120 da r.more)..ln embadi nt’dﬁi ive ntis
continuoﬁiwszi?/%la ’r?w?n|sét%?ég%?iﬁpeg?%m&e%nﬁeer}%}%gﬁgerié}éy%gﬁgﬁahgi?gg]rﬁﬁ%e eﬁ)ﬁéhgﬁfﬁ%ve agent is
administeredopntaied bsigiolbjye ekl jmisntitfyety. yearly. In a specific embodiment, the active agent
IS contint@ﬁ administered t times pe haur period at doses qf about.4 mg/kg, about 4 mg/kg
and about nrg/kg fo,rk%%%_, {\;/\%éegzsn%%ﬁf %{’o%}él %naer%é.oﬁ? ‘2 %18 8%%%%@88?%}8% %eg %%gtive agentis
continuolisiysaehtidsiegadeinees tieeidpéhoinene pefdderttio swstofeabgue ®migtkar about 7 mg/kg
and aboif14nad 4Pk dasNREKS P IS PLHRAIR. N AARAGNG ebadiment, (e AGlyg agent is
continuously administered three times per 24 hour period at doses of about 10 mgrkg, about 10 mg/kg
and abotPAiPKY FIEdERRscHerRESIEIIHISI Or Jisarse pRRYPEEinG tBmbotATeRtRiaetve agent is
CO““nUogbﬁl}i,%%ﬂ'@%@d@%@%éﬁﬂﬁ%ﬁ?rI%%Mﬁﬁﬁ@%tﬁttﬁ@%%%eﬁﬁ?&maQ’BrEEQé%Qféﬂ?ﬁHt 30 mg/kg
and about 60 mg/kg for days, weeks, months or years. In a specific embodiment, the active agent is
continuoysly, agdministered three times per 24 hougperiod at doses of about 10 mg/kg, about 10 mg/kg
and about 20 mg/kg for days, weeks, months or years. In a specific embodiment, the active agent is
continuously administered three times per 24 hour period at doses of about 40 mg/Icg, about 40 mg/kg
and about 80 mg/kg for days, weeks, months or years. In each 24 hour period that the active agent is

administered, it is preferably administered three times at approximately 6-, 6, and 12-hour intervals
(e at -7'00 AN aftar hrealkfact 100 PN aftar iinch and at - 700 PM aftear cirinneary Contintiniice



administered three doses of 315-(2-fluoro-pheny1)41,2,43o0xadiazol-3-yli-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof (e.g., 4 mg/kg, 4 mg/kg and 8 mg/kg) in a
24 hour pertb8 f8P8%E8Atinuous days, followed by 14 days without treatn¥édt S WED BY
administration of three doses of 345-(2-fluoro-pheny1)-[1,2,4]oxadiazol-3-y1]- benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof (e.g., 10 mg/kg, 10 mg/kg and 20 mg/kg)
in a 24 hoyy period for an.additio INEIOLIS S g 1in ther embodiment, treatment is
continuous for 28 drays. %o’ngéuo%%%ggngiyﬁr?@% e%%g ﬁe]{jll t?;z{lgn)!el%ra ‘F@o%gyégbg?zrﬁgnths, weeks
_or yearse@dptinnpbastirecihmeHy cacealsblbeaioliolvett by by dese peioof labiirigpessesathmogé days,
months ' [ r ' f t peri 67]In

 REBKS QY RARR: W-EOBIIRMOUIS epent Ing 1p067]
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certain embodiments, 345-(2-fluoro-pheny1)41,2,4]oxadiazol-3-y1[-benzoic aci maceutically

acceptablelkisno gt -of hydeatdigreleby s ez swifeer acderdincp vt chidydwsesizne ©sing
schedulesdascriigd iR BB COmBNAARY IR.A SREARGAGGAgaRL(e 0., simultaneously or
sequentially). In particular embodiments, 34542- fluoro-phenyl)-[l,2,4]oxadiazol-3-ylkbenzoic acid or a
pharmad@Piithily accéitspiessaitisynerasionitpdaithercsreticatedhstdresrastssingfo the doses
and dosingrsshedilesidessibedersindnserninRation withanamnoglesids, 8 Gritigesteroid, a

pancreatic enzyme, an antibiotic, insulin, a hypoglycemic agent, an omega-3 fatty acid, a
chemotH&dbBfie Wgesenstiadissisynta b a8 Hera giicsite binnAidisarrsnatatiegsecond active

agent cansbastopisali@niarakGiseSahiAQiRnal, st RHRNIRA(E Seaiiitausnays, intraarterial

intramuscgular, subcutaneous, intraderrnal or interaperitoneal) or intrathecal. In certain embodiments,

3-[5- (-SSR TRy Afbicathiadd IS IMIBERSO /ISR OF MRl MRRIBIStRSIRTRésEable salt, solvate

or hydrafeodwgreof is ashwirfistgeneiachossiagdaihemdoses aptrosipasehadules dgsgibed herein in
combinatiog it radiatiorhther py. 1%%&13&%“ will he understood that the amounts of active agent
0

administéft M M on Y ENGOEAREHE WARSIAATEPR JadetP i p bri i AdesiH weight of the
patient imquesiiomerhieiasieage Waid DS dhegpalianidpaR IR M dURKIIMERMs Yieseales, white
females, Alfrigﬁn meric‘s%rl}é%gﬁlg)s, African American fem Ies,aggian males or Asian females, including
adults and eniftftéhfrs. EEMP N THhY WEo GSTBABE R Bt ePBba B2r38E5069] In one
embodinvéhtAthgiiivintibone| dtesreseBme il ol inat) iixing dplasmeptnepnEalioniofs,
3-[5-(2-flyoro-phenyl)-[1,2, adiazol-3;ylkbenzoic acid or,a pharmaceutically acceptable salt, solvate
or hydra@u{heérigy o&&%&%téﬁﬁgh:%\%r l?’% %1 r%rélfminért‘)%dﬂ’t é%%&%ﬂﬁeéj Og‘pﬁé}‘ﬁ%"f,s%bout 5 pg/ml,
about 10vjjghutinkbaut @@ty it iabedit3otibirak mlyopdtd, X dinkkdbaido@dipgimiiabbunit&d pg/ml,
about 1 |,abaut 200 pg/ml, abqut 250.pg/m1 or about 500 pg/m1l in.a patient for at least about
2 25 3%%1%96?%%1%11%11?, %g{%c ﬁci%léney dpl'sgase spina muscgar %%ﬁ%)%%gt fﬁ'ﬁ% 13E

I
ry ours-or longer, comprising a iste effective amount of

.
345-(2-fassrophenyd p¢liRsiiorpdinge | dBhylidtveenaic ddidieney phiermikeautically acceptable salt, solvate
or hydr tient. | f rticular embadiment, the administration is oral.
Levels 2{‘1%?%?&%% %%%‘?1}3%&%)@4{{%‘%28%%%%? |é§!)&%%'é gn%%%%sea’c?c? or %Q?ﬁwé}rsr%‘rfasgggééally acceptable
salt, solvatederpsdigraransksdtudiphafimdrenn, isetodensalr difsiflasieisimpleghiyyhighdperfarmance liquid
chromatpgra L ' e jnventi I method of
maintain?%ﬁygééﬁgh@?%gr%%%&@%—%@% g?%%rﬁ%ﬁl&éﬂ L@g&%%@&ﬁ%ﬁzoic acid or a
pharma@é*@néal|9tb@@éﬁ@@@swnssdn@@mmtém@m¢ RetdiseBa pyhnntoaboumt 500 itg/m1 or
about 2 pedm{e, ARAHADRUILL 1A RALISALIRE RLIEBSHBROW s BidadeOrhattRr Dy 12 Or 24
hours or Jonger, comprising administering an effective amount of 31542-
fluoro-pRERGIGNE; 2yesaiafd el idianehzerntsm. dvarprmhmahycifisacceptable salt, solvate or
hydrate ieeeet oiainalianhp eadPiRGRCAS: HULAL NiERAMeSRY daal e sampe or escalating
e

doses (e.g., 1X, 1X, 2X as described herein). In a particular embodiment, the admiinistration is oral.
10071]if %fﬁéﬁiéﬁ}&?@ﬁ%@ddﬁﬂam BepHtirresplaidhiny RoBToPBXE(olRBPS piRHymilial

[1,2,4]oxadiaznbidswkdibanz oigiaris pE A RRRHTBssHIRAIMAGEE RIahIa SRlterAlYALEAJsRYdrate thereof is
maintair§d bove about 2 pg/m1 for at least about 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 12 or 24 hours or

longer b FYSEH N aive R FERR SihdeMthree times per day to a patient in need
thereof. {fanpther enbagdimentnsbpaiientistasmeiteyiebef is an autoimmune disease. n a
345-(2-fluo o#hgen%%)-lél,Z,ﬂ?tﬁadiazole%/%l-benzojc cid or a,pharmaceutically acceptable salt,
solvate SFRYEFSE TREPESEN S AUSHRE B HSEH B S he wHioM AR abbeR %r@‘%é?ﬁﬁﬂsfﬁ?sét least about 2,
2.5, 3, 3disedsel.5, 5, 6, 8, 12 or 24 hours or longer hours by administration of the active agent one, two
or three times per day to a patient in need thereof In a particular embodiment, a patient's plasma level
of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt,
solvate ofhydsate thereof is maintained above akput 10 WO 2008/045566PCT/US2007/021921
pg/m1l for at least about 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 12 or 24 hours or longer by administration of the
active agent one, two or three times per day to a patient in need thereof. In a particular embodiment,
the administration is oral. [0072]In a particular embodiment, provided herein are methods for achieving
a Cmax of 1 pg/ml_, to 1000 pg/mL, 1 pg/mL to 750 pg/mL, 1 mg/mL to 500 pg/mL, 1 pg/mL to 400

na/m!l 1 na/ml to 200 na/m!l 1 n a/ml to 260 na/m! Ina/ml to 200 tta/m! | n a/ml to 150 na/ml 1



AUCO0.24 of 50 pg:hour/mL to 1000 pg:hour/mL, 50 pg.hour/mL to 750 pg:hour/mL, 50 pg:hour/mL to
500 pg:hour/mL, 50 pg:hour/mL to 400 pg:hour/mL, 50 pg:hour/mL to 300 pg:hour/mL, 50 pg:hour/mL
to 250 pg-hd A B8 :hour/mL to 200 p.g:hour/mL, 50 pg-hour/mL to ﬁ%%%%ﬂ'ﬁ?ﬂﬁ or 50
pg:hour/mL to 100 pg:hour/mL of 3-[5-(2-fluoropheny1)-[1,2,4]oxadiazol-3-yd-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof is in a patient comprising administering an

effective gyagynt of 35425 luorapienuie 2 dhperdinzal i Libenanie, acidior gaauyaceutically

acceptable salt, solvate or hydrate thereof one, two or three times per day to a patient in need thereof.
[00741Isahodiarenibo dignshd ghscny bemophitimfesMonavildehsa b iadrrivwe ihy Baxia-

[5-(2-f|uQg&ﬂg&q;@)é[]bghﬂgg@%@;g}—%mgmgic acid or a pharmaceutically acceptable salt, solvate

or hydrate thereof to a patient in need thereof that provides an in vivo plasma profile with a 90%
confiden®@84tdrval (ClyHcnatheraraletwansiesaedlicdiscaitiagodnesmdiseaseodnmao 115% or 95% to

110% forah iaastanee e eloninghioayalability PALAMSIErs fefrhosis,

345-(2-fluoro-pheny1)[1,2,4Joxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt, solvate
or hydratflhdreof: I gorEersEP et hegenrtisgiitearorfdibglsy 1 of administration or 91

Ppg:hour/mé4st day 281afAdministiadent, tHO) BRI 1% A Otitkith-at:Ja s1a0f agministration or
11 pg,/mL at day 28 of administration; and (c) amean Cm,,, of 0.5 mg/mL at day 1 of

administERIBH Wb PEmD tat ) R tifasais A 5575 1In another embodiment, the invention
relates tpaqmethod of RdRaiRisteniBe Bmtdr(ZhiueiRiRh@svkd I 2 ddnxadiazelissydirhenzoic acid or a

pharmaceuticalI)éqacceptable,salt, solvate or hydrate thereof to a patient in need thereof that provides

an in vivi 5ESm 4 SR RAT RGO S PR LPRRIANS RIS Balgtitiea PARE SoRATEEYS to 125%, 90% to
115% ord@R%eo ik k0fkforat ieasianemf thectolpvingybinavatahilitepar anairisiéac B1ed2-

fluoro-phenyl)-[1,2,4]oxadigzol-3-y1]-benzoic acid or a pharmaceutically acceptable salt, solvate or
A U R S e e e R P
pg.hour/pak affglaii8eofcadnigisidaiiiuscinof)(RIMNEAN & Partindrig/ideat day 1' of administration or
22 p.g/ ay 28 qf administration. and c) a mean Cr. of 3.8 pg/mE at day | of administration
or 5.1 ULt iy 257 PRI CHSHIBHE LG5 BEA 8 AR OGRS URhtion refates (o 2
method efshddmmnsateting drckh-{Refdor brpd enyt 1ddk? ed oxadjazelkB; yillobe zenh aus cidst,
pharma%%uticﬂl}g?g&?ﬁta%%% CS”%S'; qlvate or héﬁjl:gte Ftqg’rgoft a Vpaiier%iig}nge?d thereof that provides
m a |

t, s
an in vivo BF&S profilé 0%% la"fi”fcs)tro a narural 89 trARSIOMMed Tatio Wi hin 80986 12%5%, 90% to

115% ort@5% itockiofsiferratiedstraie Fhthedotiovan jdpnoavaiiabilitytpasamefarsfor Bt hd2-
fluoro-p )- 4loxadiazol-3rylkbenzoi id or a pharmaceutically acceptable salt, solvate or
e R R

hydrate thereof: an A B pg. mL at day | of administration or 490
inshour/M804] day 28 bf zighthieripreftived embqdimemahe @neer, BfaESplgatvah dayat of administration or

o 67 pa i B O TR R b e o opuiations
which thBraseiiglis'aad Sempbogiifas biThé preSbrtimgendidn ape.dseiuk ivieiticingé(adbits and children
who hav?.’a%Q@Q.U%Qﬁmmﬁottosuppressor genes include, but are not limited to, APC, ATM,

BRACI, BRAC2, MSHI, pTEN, Rb, CDKN2, NF1, NF2, WT1, and p53.

{0050] In a particularly preferred embodiment, the tumor suppressor gene is the p53

gene. Nonsense mutations have been identified in the p53 gene and have been implicated in

cancer. Several nonsense mutations in the p53 gene have been identified (see, e.g., Masuda

et al., 2000, Tokai J Exp Clin Med. 25(2):69-77; Oh et al., 2000, Mol Cells 10(3):275-80; Li

et al., 2000, Lab Invest. 80(4):493-9; Yang et al., 1999, Zhonghua Zhong Liu Za Zhi

21(2):114-8; Finkelstein et al., 1998, Mol Diagn. 3(1):37-41; Kajiyama ef al,, 1998, Dis

Esophagus. 11(4):279-83; Kawamura ef a/., 1999, Leuk Res. 23(2):115-26; Radig ef al.,

1998, Hum Pathol. 29(11):1310-6; Schuyer et al., 1998, Int J Cancer 76(3):299-303; Wang-

Gohrke et al., 1998, Oncol Rep. 5(1):65-8; Fulop ef al., 1998, J Reprod Med. 43(2):119-27;
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having (e.g. , due to environmental or genetic factors) a disease associated with a nonsense mutation,
such as those described herein. [0078]In one embodiment, it has been determined through
pre-screeniMgtiB#EIsatient or a relative of the patient has a nonsense RRGHOAIEL21 . 1AA, UGA,
or UAG). 4.7Pharmaceutical Compositions and Unit Dosage Formulations (0079]Pharmaceutical
compositions and single unit dosage forms comprising 345-

(2-fluorozphenyh)-[1, ,4}% iazol-3-yllchenzoic acid.or a.pharm ically ac alt, solvate or
hydrateoi[\ﬁg%%}é%r% Cilléo ené?)rzir‘\)zﬁc)gg%g% #ﬁ&%ﬁ\%tﬁﬁ#ﬁl&&&?@%ﬁ%é grrrcrITe; éafﬁ(}'lﬁ invention may
be suitaBel {5 braRathucobal $vic| Haiaesub RGbutl; hutdaitamctalghas¥ls oXimgin&insrparenteral
(includi 2%@11_ OHS, culggsb C!H injection, | terial, or Htravenou ministration.
Preferrgg; gﬁ fmace%t%sgr)élg%%ﬁgr?ésérg §n%@ﬁ%§€§§§r %@%’189&}2}) £Sifa€% c?r%ial
administratiosr. Y0080 11836n% efubroinmenitz/ih &98h abimh taaticab L8RP péition (s swliet ekal dosage form.

I dj ical ition | | I form. : icul
b SR e R

composhicvislwitiesr e84 5202 fiolio-phenlyl) 6 292 foxBidibordn- 8- yikib¥o iGraicigkng.a pharmaceutically
acceptable pjh solvale. A ndiale R ahipiiapivayaiable. AOYANIBARR A gral arpjnistration can

include ease of administration, higher patient compliance wit osing regimen, clinical efficacy,

fewer cdﬁjﬁﬁéﬁ%ﬂsﬁ}l‘;h%&éﬁ herspledi etays ahntPBVekaficbest Baaphys ReeG8umianother embodiment,

the invention yelates {Re%gcﬁgﬁ?&%mm%%@ﬂ%r%tiﬁ%%%lﬁ%@g EfRAPOUI Br;g and about 1400

mg, about 125 mg and about 1000 mg, about 250 mg and about 000 mg, or about 500 mg and about

1000 m§Bi8Uss2-fluoro-pheny1)- [1,2,4]oxadiazol-3-y11-benzoic acid or a pharmaceutically

acceptapleslt, SOWa{t@&h&ym&mx%l@?fdiﬁéé%@@t@W@@@@,ﬁré@&%ibﬁ91%%9?15065?1“|ati0n comprises
Yy

345-(2-fluoro-phenyl)- [ | ,2,4]oxadiazql-3-ylkbenzoic acid or a pharmaceutically acceptable salt,

solvate GRRRIFLE A EALISE IR aGH hsrePE arrrifectv e 2B L SLArkdie HPGsphsigion in a

pharmageticplydssapianiersah@abia @ a‘fdﬁéﬂﬁaﬁ&ﬂﬁc@l%@@ﬂ'ﬁé&é baveiaoseibiagdanple sauce,
baby foog?%el ab%f rmulegéin a tiottje. 100821In another embodiment, the invention relates to unit

dosage St FriltisE88hY, S8BHIYTTD T © Tde G NP PR HRE241 75 mg, 200 mg,
250 2“9TTZ}SQ)M@QSETQ1(}3@5@9&1@%%&5@%&@m@%@,@g€3@9ﬂ@%r&.&%@, m@)ﬂb%@%@s@fcomg,l I
315-(2-flugro:phenyl)- [1,2,4]oxadiazol-3-y1j-benzoic acid or a pharmaceutically acceptable salt,
solvate 8?%%}8?59&%%(&#@8 EEFP oSG TR GRS LGB e BB £58%mg, about 250 or
about 108 ue i B4 F(@Hilverarpbe nibriicdAdonadihabliSnydaansaie, asidéacianaaceutically
acceptable salt, solvate or hydrate thereof. In one embodiment, the unit dosage formulation comprises
345-(2-fR?8F6‘?6R%ﬁ%‘ifi:%fﬁ B XABFS LT RAR SARTSI PREA S F B arACR A, QBB Eble salt,
solvate ordwydediteatheraatanttonaroimmaseseanglsnar axsipentissshitable Onslispensinn,in a
pharmaceu!t]FaIIyC Ezflrclcne(%able sﬂvrent c&e’ﬁéavcvl%%er,a gnilk a earbonated beve&aﬂe, juice, a[lgé)le sauce,
baby fodd or %gby 1‘%rmulaé)p|'a‘r}3 a botfte: referrercTuhﬁyéosaagc%%}ﬁfgﬁ’orﬁ% are powtiePSAfd sachets.
100831 lromdegeibodareneherénubatibrarclates tbepsotithdukadge: foarmicomarising 250 mg, 500 mg,
750 mg f 345-(2-fluoro-phe 1.2 4loxagdiazol-3-y1]- benzoic acid or a.
pharmagéa]{%%%y%%&aﬁ%b é%gé#,)’ sggﬁ;%é}%% %gﬁﬁé%h%eﬁrlgg}s Wﬁ%ﬁl\’/v Eg}l(gl r%&‘lrﬁ?sefé%%l%lgrpatient in
need thévestrilugserdaityrdosaslbtd hvgikeardimgrkghiadd 8 cagpkgrresysttivielsacovides an in vivo

plasma RIe wilhee, A0 sapligenaedianiat b iRka Aamial ag tanslaim ed fatjo,within 80% to
125%, 90% to 115% or 95% to 110% for at [east one of the following bioavailability parameters for
315-(2-fhigsrenpheHAN N2 hisaidiabtiseue] Hensdicaeidrot. 2 indendsalivoadyreoptadie salt,
soivate Sraliale fIere9tuoma(2BIALALGOTRA- 8 A7 AAd ORIl Al iy d gbadministration or 91

ug.hour/mL at day 28 of administration; (b) a mean Ca., of 10 ug/niL at day 1 of administration or

11 p.g/meukeniy 20isr semhakinsifoR-ca deukenia) ackie drmeheblafts 5 wglhieuktwiy ac@fadministration

or 0.6 pgiplo s akabadainealiag (208 KeRRCBRABAN AR RHgBHAR fetates to a solid
dosage form comprls,m%ZSO mg, 500 mg, 750 mg or 1000 mg of

315-(2-RISFI I Rerra e skatikadfaLoRSEp e ORASRC dew BRid. Fsuitare amanF dieptable salt,

solvate qrvdratadberesivmiawhen roreinistarat ithai pRlisnkibnesethrreatdn;three daily doses of
10 mg/kg, 10 mg and 20 mg/kg, respecti\(eg/, provides an in vivo plasma profile with a 90% CI for a

/K. . i
natural-IBY A  FHSE LR SRR BEvhes g eskemnin R 11 56H bb895a0°L FOYHRY: at least one of the
following bioavailability parameters for 345-(2-fluoro-phenyl)-(1,2,4]Joxadiazol-3-y1]- benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof:
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(a) a mean AUCO.24 of 291 p.g.hour/mL at day | of administration or 23512g-hour/mL at day 28 of
administration; (b) a mean Cm of 271..1g/mL at day. 1 of administration or 221..tg/mL at day 28 of
administrati®if 2H&94556¢c) a mean C., of 3.8 ktg/mL at day 1 of administrBtidA'SF8’AHGHL at day 28
of administration. 100851In one embodiment, the invention relates to a solid dosage form comprising
250 mg, 500 mg, 750 mg or 1000 mg of 345-(2-fluoro-phenyl)41,2,4]oxadiazol-3-ylk benzoic acid or a
pharmaggytically acceptable, salt, solvate. orDydiale, heteofwh INisigrsd,fo @ patient in
need thereyof In three ddily doses of 20 %ﬁkeg,%go r%%g@g%g%%%}s%%regs%&%\ﬁgﬁ Célrt‘évides anin
vivo plastis. piofté it a1909sCEfe h natural-log transformed ratio within 80% to 125%, 90% to 115%
or 95% tyd4 4% for atleass one ok i follewing RinAvaiiabiiy PIR.L0 |
345-(2-fIEhoro%pheny1)41,2,4 pxggigtz%g]-’&yl\éﬂbenzmc a_c%?o(r!)a p argmazé:eu?%cg%’/ %rgggrﬁttlgﬁlgrsalt,
solvate dPFHARStEOH BrEOIIPIisiqa pamiisis g @DeFacti 8ea P holibiit(Atlaayoirbemdministration or
490 mg. pparimk 26 HRY. 78 19,2ABIRISHANRR; pharn kARG AN G Bl Gt O B fidateOf

administration or 46 u.g/mL at day 28 of administration; and gg a mean Cmin of 9.6 ktg/mL at day
1 of adniifistpdtion Briey nyneed hewa) I8 vpadsiseaheAimolsbe WE has fF8dtnmended that the

unit dosagedasmulatisnsdasstbeskhersincaresiormhalieiyeen hRihaGid ahaiheG. te unit

dosage formulations can be stored at room temperature for about 48 hours prior to reconstitution. In

one embSaiRePRSEShskindbi 5290 mil- Bz et st Tormidamarcytisdly. essrainiiepialing 1)-
[1,2,410xariaza): $pdkideenzeis ackdanasRiarmacesdicaly aceepialle ralinsalvate aipydrate thereof is

carried out by the addition of about 10 mL of water directly in a bottle containing
345-(2-f|g%?@%‘f?@ﬁ}?ﬁg[iféﬁ‘fﬁ%ﬁfg%l-3-y1]-benzoic acid or a pharmaceutically acceptable salt,
solvate qotiysirate thereehtc:apivigivecft COBGRMIEMANDIRDALE ARMalBLidorthe ot slpre of
suspension. For a 1000 mg unit dosage formulation of 345-(2-fluoro-phenyl)-

11,2, Ao RETESIEE IR Ao ERRE TP A SRS L€ I Sl SO S Hydrate thereo,
abou(t Z%Mﬁz-\[\laleﬂ&aﬂdﬁﬂ-db@?ﬁ}?d%ﬁ?&@@ﬁﬁm? indagtically acceptableilsait, solvateb ui')r o
345-(2-fluoropheny1)41,2,41oxadiazol-3- nzoic acid qr a pharmaceutjcally acceptable salt, solvate
or hydra éﬁzg?e%%%gg%f‘e?/aeugnéb%Bg%qr%%BW%f%W%ﬁﬂ ﬁ%%fip‘ﬁ’@io PO e dihension.
Immediate by raftao dvaieris:adededy shephtitte psesdpp adrand ishakencoenifisiby banstivrpahdeast about 30

seconds to achieye a.homogeneous suspension. Although the r. stifjuted. suspension may remain in
the origir?ﬁzfatlllS|r(§?:§sctefci %gfﬁé%%%c%ii]ﬁ%‘b rtsoréseil%gré@ﬁ%%%gé%{ﬁ?:?/SISIF(L?C%MGB@a?f%éﬁhe drug be taken
shortly abt@rzecenstivutighaththengimBydelapabmert, thidmabautvibamithetestbéveaen reconstitution
and dosing;.jt s reco nded that the battle should be.reshaken gently by h for at least about 30
seconds&ﬂ%ﬁ%@ﬁﬁr@gﬁ%%ﬁ%ﬁ%g%ﬁg@éﬁg%hnﬁégrgdr%‘?ﬁéf’gfégﬁ%%%ﬁ?#gﬁ?ﬁ% %%]t?fg. If the entire
unit dosdge Roeheintonesadanidistesl. it isaurinrerebotimeande (S i e dphde e rinsed once with
water and His sinse water bejingested:to ensyre that no powder is left in t ttle, If rtial amount
of the unﬂ ’db@a‘ge form ?s,)@.be adm?lniistgrejf aal spoon or_si,?,rvcllnge{J gﬁ%é@&%@ 5t)toeg %l i%\rgﬁeé appropriate
dose. [00TeEiHpdmmisHovhgeFonsrgofarme vadiohaeiapladordieg tuadnisagtigmiena patient
include, ngqgtfgmited to: sachets; cachets; tablets; caplets; capsules, such as soft elastic gelatin
capsules; troches; lozenges; dispersions; powders; solutions; liquid dosage forms, including
suspensions (efg, aqitasesamdidasing Regimknsid suspensions); emulsions (e.g., oil-in-water
emulsiona or a water-in-oil liquid emulsion); and elixirs. In one embodiment, the invention relates to a
colloid séIa8h or a soNHBFIIRPEdHRIEHAOE08 Al RreSpRNE SR ERSAIREAHicEhBAttion. These
and otheypaafis ddswhihl dpeieificegnsagerfons enenimpassad, hy s ioyadtias-nill Laefsam one
another will.be readily apparept to those skilled in the art. See, e.g., Remington 's Pharmaceutical
Science$’® T%?ﬁ%@?f\%ﬁ&”ﬁﬁ%%ﬁﬁ?ﬁ?@%@ta tﬁﬂ?(f%@)bl %Wi%ﬂﬂﬂﬁ%ﬁfﬁ%r encompasses

anhydrouspphasivacdytiealoampasitions anthasagafonsweenesigiated mRNA decay. In

345-(2-flugrozphe %?11‘)‘ 1 4%0 diazol-3-y11-benzqic %ﬁ r a pharmaceutically acceptable salt,
solvate ogrfﬁflf rrgfx(ceP e%rcéégf‘.n nrf;l?yh rl(}%%s%%ygf’rr%%é%tﬁacnéﬁg\(‘) %eé: #)igﬁg%ﬁpésn WEAYEFHins of the invention

can be prepeatred efSiigsanhydrous or low moisture containing ingredients and low moisture or low
humidity 668 itions. [Olq]%Qrg?wPicg%hop‘asl &qgggﬂe‘“@% ms r—:OrI t(g]n(% igs\getg'gci?p are B{eré)aredt.b co&nbining the
active inére lent(s) inanin imate admixture with at least onB carher é%?mp' St AECSH Ing to
conventisiabptneniadelinkeat conatahln dirgerachaibpuies Hexoiperss ol ke alwrideansldgty of forms
depending amie {an & isacetinirer ki WMPliaR.ftRIAPRIG eXCIRishis suitable for
use in oral liquid or aerosol dosage forms include, butare ot limited to, water, gelycollré, olls, alcohols,
flavoring agents (e.g., vanilla extract), preservatives, and coloring agents. Examples of excipients
suitable fef4seik, solid oral dosage forms (e.g., pﬁwders, tablets, sachets, capsules, and caplets)
include, but are not limited to, starches, sugars, micro-crystalline cellulose, diluents, granulating
agents, lubricants, binders, and disintegrating agents. [00901Particularly preferred unit dosage
formulations are powder formulations

it



comprising an effective amount of the active agent which are suitable for reconstitution in a
pharmaceutically acceptable solvent (e.g., water, milk, a carbonated beverage, juice, apple sauce,
baby food oWEa88b#Hatfa) and subsequent oral administration. In a parti€HEUEHBHAHENL, the
powder can optionally contain one or more carriers or excipients in combination with the active agent.
In another embodiment, the powder can be stored in a sealed container prior to administration or
reconsti%%tiQni.nlnaﬁe% I%notrhéar ergttgg%i%%{gt,ethe Jpawder can e encap lated ée.%, ina gﬁlatin
capsule). g.lc—_{xg‘mpYes “fhé ?(B‘fﬁnwmg exarhp‘f%s re offerdd flgv e};(s)f i %t%etf FAd§ 15 imitation.
5.1ExamgleitisPasparatidre dbS:4 b dehing oegheema idst2H4d beadiaizalsalyid ; ingestain atid

[00911P e h tion -[5-(24f he -[1,2 4]oxadiazol-3-ylk penzoic acid are
describegc?iﬁr(?%?lsg é’ga%lr?t sﬁiosgglrb%rzaoséguﬁié &Begg%qﬁr)llﬁaa%/gg% %‘B—é %gr% ﬁj%.sga & ﬁf’ %pplication no.
11/899,818¢fiktrdBemtbabes &e2007, both of which are incorporated by reference in their entirety. A

represenialiye exam Qrt aration o .

315 T hony AT S RSt e F PP e are a8 SO Sution of
3-Cyandehebiehdiia tparhisye 36D mamihiime B4 Faldetpidrmas addedak CO 36 2c18g 2468mmol) and
then stir in:at: ratur, ion me iodide (28 mL, 450
mmol) ovm?}%%l tr%%ﬁwérkgj {ﬁ%ﬁa{% nﬁ%t}?‘ga\%{ggﬁ??gﬁ %l?}%gearn r%%ﬁgo%%rgngeﬁg%%ﬁﬁre. The reaction
mixture mtpméél’t@ Qng%fthé}waf@ﬁ@magﬁﬁfdm B0hoin ,dasg_imé m@mﬁmaté%@yﬁltered off The
white ca Wam Aol e aANLLE M aRd dhendecpIsHRtRted R pAld MAeE, T desired
product was obtained as a white powder with 79% yield (38g, 99% purity by LC/UV)."H-NMR (CDC13)
58.85 (2H)e dpgs@K)dssne reeimeny degsriyed begdiats seblliforrdfgungandinetinticiagid methyl ester
(50g, 31%@%%5@@@@%%9%&9@@&@@@g&@@‘{%@g‘ueous hydroxylamine (41 mL, 620 mmol) at

room ter%erature. The reaction mixture was stirred for 1 h at 100C and the solvents were removed

under re8ddl pressureoneabigissHuBSBEHIb IR 8/Betb M BIE BB mE-R2) and then

concentigigehagairhexdgsiied £stet (Ol g anadiei ) Was-phiained is R while peyyder with 98%
purity (LC/uvﬁgﬁ%KAgezggDcm) 89.7e§@ (]}He),_s.zii (IH), 7\.%2 (2H), 7.51 (I H), .9219(%), 3.82 (3H).

[0094]T<§%i‘f§6fhﬁrdw%fﬁ@%ﬂﬁ%%&%ﬁrﬁwa@@i&iﬁéﬁ%ﬁ@ﬁ&q&mtmegféms@ geerrimol) in
anhydrogsct iz (206 md-havapassted diisopropylethylamine (75 mL, 434 mmol) at 5 C, and then to the
mixture dded 2-fluorobenzoyl chloride (48.1 mL, 403 mmol) over 20 min. The reaction mixture
was stirr\g%% lhatr rﬁ"ﬁé‘?f%é’ﬁ)éﬁfgm?ﬂ’é BroRtien ielatfida ddnsthat A A HRIIE &S concentrated
under reiucedyesshieyJ-NETagidueiwas sligsdlves in fidydaegiien(4Q0 o)) and dhaplyvashed with
water (20Q mL x 2). The solv%nt w%s emovg\d under reduced pressure and the desired product was

crystalliZ8tinCEH0h Sy AR RE R hARE TS RS hasERIs G BRYSIEE 8 § PERSAIINF Sis a white
solid. 'HhiytR{(GD G} 6818 (1) BB e, AvhSrét-tach A8ni2HiHr&i6A i2h1f38%(3H). 100951449
of 3-(N-2-Fluorobenzpylcarbamimidoyl)-benzoic acid methyl ester in toluene (500 mL) was refluxed
for 4h atsi%%faécfg%égg%?a%ﬁ-gtg?ﬁrgplgaor ﬁ?%@%ﬁcﬁoﬁeﬁ&tj}?&%ﬁ?ﬁg a"%?%sé r 18h. The white
precipitadetivasghiiterad bffadndrbefiddte wasetnaentcateichcrysiailived adainsnitalpene. The desired
oxadiaz g, 92%,yield), was gbtained as a.white solid with 99% purjty (LC/UV). 'H-NMR (CDCI3)
58.91 (17—@;%.?38 (1H)0,I>{3.af83?§ﬁ3, .%%Tfpb%gf.é%"ffﬁ?f‘é.eg SR [86%8 ¥5(a§%s’81hstz%"h“%§'
315-(2-HiiréPebphenyliyagl P[4 ]osdakadoizak M baviciasiddne thyhestecs8idgyl dcoaputi)dn THF (40 mL)
was addegh LaVLAMIOURNAL A ibkd hIVIRR ABRAGN MY was Blixeg.lor 20 at 100 C.
The organic solvent wds removed and the agueous sg ution was ﬁuted With water (50 mL), and then
acidifiedtfitpohguedtizgsigle ThendHitopreeipitatehsminfiasheatiofinasititios Wwipiteferally was washed with

cold wat iedus} phili ired:acid. ( % viel ined as a white
powder v%{ h%&%ﬁﬁﬁﬂ%@ﬁﬁ# ngg(]?)%E)t-i[r%f:f %ﬂ%ﬁé%?&{ﬁgé%oﬁl(%grgﬁ%t%% (%%Ig%%{i&; R(? %:EO); 1H-NMR

(D6-DM Sy 1BtBa PG, T8 M) thg. efiernpnn PIRISOREIN The E\@H 2 1 BGRMR DB vBIMS0) 5 172.71,

167.38, 160,48, dGL:A5 ka5 80, 539,200 131 79, 1531979l B4105,130.91, 129.81, 127.76, 125.48,
117.38, 111.70; 19F-NMR (D6-DMS0) 5 109.7.
(6060} In one embodiment, the dose of active agent is escalated throughout a 24 hour

period. In another embodiment, the second dose administered is escalated (e.g., doubled). In
another embodiment, the first and second dose administered are kept constant and the third

dose administered is escalated (e.g., doubled). In a particular embodiment, the three doses in
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[0097]Pharmaceutically acceptable salts of 3-[5-(2-Fluoro-pheny1)-[1,2,4]oxadiazol- 3-y11-benzoic
acid can be prepared using methods known to those skilled in the art. The sodium salt can be
prepared aSfBIFIF4FEE solution of 345-(2-Fluoro-phenyl)- [1,2,4]oxadi&%318S3IKBBHI8Ic acid methyl
ester (33g, 111 mol) in THF (400 mL) was added 1.5M aqueous NaOH (100 mL, 144 mmol). The
reaction mixture was refiuxed for 2h at 100 C. The organic solvent was removed under reduced

pressure 30 J1e AAUSOLS SRINION RS SURCANAL & G The white iecipiiateyuas ftered off and the

. ) 1 .
filtrate was concéntrated and precipitated agam in water. ake Was washed with cold water

and themattiedarsiritaydutsiizer, T hetiesitog/Salt (B8w 06 Wyieldends mbtkindd mg/kgvbite powder
ith 98.69 i : ! . uhite pow,
wit g{g/&%lr!; %%gygséﬁgﬁ%rqﬁa%%ﬁ%ﬁﬁ i &QO&QIC?&%?@%%M%@H%%%E jted Cystic

Fibrosis 8]Theprésent ex e sets trative dosing regimen useful for the treatment
of nonseviseimiueathsicrediaiiet) aymstic Fiblosie, 45 or 60 minutes of the patient having food. In

[0099]345-(2- r0- Wi 4 ' -3- ic.acid: or fi ceceptable salt,
solvate o he B e
manufa@lﬂé’@%ﬁ’d@%@ﬂ@nt}?_@@@@W&&ﬁﬁm@imﬁdiﬁé@@ﬁcﬁ%s (cGMP). The formulation can
include kipding and SH%HMI?%?%%H@& iR NAHAUSHIIDQLEACHRIE S IALiRId4n the

manufacturing process. The mixfure can be packaged in 40 mL plastic (high-density polyethylene
[HDPE] | BotBEesasiid it 2 Yonisets Hh§ 0 wisrbab RERTE X ERNE I Sof CapnE A pbtiseseiscontain 125,

250 or 1000 9. oA K 4eSWhSIRASE. -WIiE 1 28:P%0reh thRdatal forsrilatne, weight Alternatively, the

mixture can be provided in a sachet formulation, such as set forth in Example 6. xc;pients (and their
r

proportid#&é1 the totdnfsFhstrtberciwarsinisabItige iy suipeitarg Kobardmeisaionma-[fefined

p0|ydeXW@%r@EhZ?@)W@M&&ﬁgﬁﬂtiqﬂ}-ﬁéﬁh@e’?@o@d{%\fig%Héﬁﬁﬁ&lﬁ&‘gﬂg {PoanRitel sa#5-0%),
surfactant agents (polyethylene glycol 3350-12.8% and Lutrol(r) micro F127 [poloxamer 407 powder] -

3.7%), & hEAREG It JsEdB IR eks Gu sl vatRs Strer BIaS SRt Neath 1eUS RAERH2 90 droxyethy

cellulosacvamitiafiaver adnegiuny aearatg/pondovinal/RNd crigidahsailisa)sandeg present. Bottle
labels indicgte the identity of the drug substance, the lot number, the amount of the dru% substance,

and the ddAaimssd Jrefbe e pesdient Beladratiotekes Letse b ing of the
drug substangglis hases mpKailiciamnsmofisdigdaciidogian pipatienthecy:weight. (Tiie-dose of the

drug substance can be rounded.to he consistent with the available hottle sizes. The dosing scheme
ensures H%‘i"ﬂ?‘e‘?&&f Ecﬁﬂ%]%% ’élzéli%ﬁ%g%é\%&‘c% ﬁfgﬂgé’%wa&re% H}‘na(:fCz‘aﬁgfﬁ};e[}:tF\%tintended dose
(i.e., is alweys withidraumiyéke dfsthénassignatidaskievehbiaregammle, shpateatmeighing 40 kg being
treated with m ose Id have a calcylated dose of, 160 This, patjent would receive one
250 mo L L R S G 28 B UL Th R A a2 e it the 8 mokg
dose in tetevenmiag wditetiiavd a(@alouwiated oybe] 023D Bxatjaanddxd e necaiveiteo 250 mg bottles

500 tal . /kg.. Th tient. t ith the 10 Kk |
el B e B D el RS R B . e
same patisnthghepotiehteg vethtibe 20ngihtghings Imtblsvbning gl habew Aakalaged dose of 800
g 0 e 95,1000 e (1000 0 1) 8 RS ODI0R T soonsttcon

and dosing of t product Isdone at room erature. ecific warming of the drug product
is neces@m’ﬂ}‘l@eﬁ@ﬁ’@@é@@ntsﬂnnié(iﬂﬁ_e'ﬂfémr@@%ﬁbdlm&mhmlbddgﬁléihummtﬁaﬁ}yhyhatbinaceutically
accep aRle g LS eUTE, Ml bR alRA S ARG e BRPIR SR Ge ey food or baby
formula). For each 250 mg bottle provided, -10 mL of water or other pharmaceutically’ acceptable
solvent RTERfGET mﬂ@éiﬁ%%éﬁﬁ@raﬁéﬂﬁ Bt abblieZAgL in the total volume of suspension. For
each 10Qfhgag bottle prayidag: sad Ml Rhyaler RAHsPRAMACEHEEAN:AREERIARIR Relvent is added

to achieve a concentration of about 50 %ndg/mL in the total volume of suspension. Immediately after
I.

water orlotivef pererahisealiidaty leddinzmiid -¥hnRsRENCAGHEer forisTaRpStiRR) SERIMERIA, the bottle(s)
is cappegiand ishakamvigaoushdndangd iarabout 0 secondsdmarchierr Remepsnsityof

suspension. Although the suspension may remain in the original plastic bottle for up to 24 hours before

ingestioREHE PELERRTehded tHE: te i bedidier JRB AR aremREEb NEAN P thBRR st delay of

more thagiile miniteshatwesiivecprisiiibionand desingshe haitlg-shaulthbadashaken vigorously by
hand for a O'ét 60 seconds. 1001021 Treatment js administered continuously for as long as necessary

;
to a patiEMCRAMTG o & FEEERABR 1 mﬁﬁsﬁémiﬁqﬂfﬁ?%‘iéﬁ%?d% YEKY rarenitistayia daily dosing
regimenmfog@4icfbotinphe gt idiRddgmdazakisupidie adait reieco tacpiatkapecntically
acceptable salt, solvate or hydrate thereof wherein administration occurs three times per day at 6-, 6-,
and 12-hour intervals (e.g., -7:00 AM, -1:00 PM and -7:00 PM) with food. In a particular embodiment,
the patient,is,agiministered 345-(2-f|uoro-phenyl)-1 ,2,4]oxadiazol-3-ylkbenzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof as set forth in Table 1 continuously for 14
days, followed by 14 days without treatment, followed by an additional 14 days of administration,
followed by an additional 14 days without treatment. In another particular embodiment, the patient is

administered 315- (2-fluoro-phenyl)41,2,4]oxadiazol-3-y1]-benzoic acid or a pharmaceutically
arcantahle cealt enlvvate ar hvdrate theranf ac ceat farth in Tahle 1 contintinoiriehs for 14 dave at three



1 2 3 4 Regimen TID dosing with food TID dosing with food TID dosing with food TID dosing with food
Schedule Continuous Daily Admin. Continuous Daily Admin. Continuous Daily Admin. Continuous
Daily Admirt¥ @iies8e5-7:00 AM 4 mg/kg 7 mg/kg 10 mg/kg PCT/US2007/021921

hour period at doses of about 4 mg/kg, about 4 mg/kg and about 8 mg/kg for days, weeks,
months or vears. In a specific embodiment, the active agent is continuously administered
three times per 24 hour period at doses of about 7 mg/kg, about 7 mg/kg and about 14 mg/kg
for days, weeks, months or years. In a specific embodiment, the active agent is continuously
administered three times per 24 hour period at doses of about 10 mg/kg, about 10 mg/kg and
about 20 mg/kg for days, weeks, months or years. In a specific embodiment, the active agent
is continuously administered three times per 24 hour period at doses of about 30 mg/kg, about
30 mg/kg and about 60 mg/kg for days, weeks, months or years, In a specific embodiment,
the active agent is continuously administered three times per 24 hour period at doses of about
10 mg/kg, about 10 mg/kg and about 20 mg/kg for days, weeks, months or years. Ina
specific embodiment, the active agent is continuously administered three times per 24 hour
period at doses of about 40 mg/kg, about 40 mg/kg and about 80 mg/kg for days, weeks,
months or vears. In each 24 hour period that the active agent is administered, it is preferably
administered three times at approximately 6-, 6, and 12-hour intervals (e.g., at ~7:.00 AM
after breakfast, ~1:00 PM after lunch, and at ~7:00 PM after supper). Continuous therapy is
preferably used for the treatment, prevention or management of Cystic Fibrosis and
Duchenne Muscular Dystrophy.

[60664) Treatment periods for a course of therapy can span one week, two weeks,
three weeks, four weeks, five weeks, six weeks, seven weeks, eight weeks, nine weeks, ten
weeks, eleven weeks, twelve weeks, thirteen weeks, fourteen weeks, four months, five
months, six months, seven months, eight months, nine months, ten months, eleven months,
one year, two years, three years, four years, five years or longer. The treatment periods can
be interrupted by periods of rest which can span a day, one week, two weeks, three weeks,
four weeks, five weeks, six weeks, seven weeks, eight weeks, nine weeks, ten weeks, eleven
weeks, twelve weeks, thirteen weeks, fourteen weeks, four months, five months, six months,
seven months, eight months, nine months, ten months, eleven months, one year, two years,
three years, four years, five years or longer. Such determinations can be made by one skilled
in the art (e.g., a physician).

[0065] In a particular embodiment, treatment is continuous for 14 days, followed by
no treatment for 14 days, followed by continuﬁus treatment for an additional 14 days. In one
embodiment, the dose given during the second 14 days of treatment is greater than that given

during the first 14 days of treatment. As a non-limiting example, a patient in need thereof is
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20 mg/kg -1:00 PM 4 mg/kg 7 mg/kg 10 mg/kg 20 mg/kg -7:00 PM 8 mg/kg 14 mg/kg 20 mg,/kg 40
mg/kg Abbreviations: TID = three times per day [001031Patients preferably take the drug within 30
minutes aftéfAXHEAR I ally the drug will be taken at approximately 6-, 6,P§T6Uf§(-}%?ﬁlﬁ? rvals (e.g.,
at -7:00 AM after breakfast, -1:00 PM after lunch, and at -7:00 PM after supper). Patients ingest the
drug by filling each bottle with the required amount of water or other pharmaceutically acceptable

vent, canni ' | them ingesting, tents of th
solven %HB!B%%’&%%QE&&%&%%@S@~?1£%Ec§!9r%é§)§2tﬁ?fﬁgb%d%%lé‘%gtlg%?ﬂ@Qc'iﬁeoPQ” ents ot the

required number and size r dose. ré dose of recon drug is to be taken at

one timenharrerdpigesaibraceapia o silig debtats iy lljnarfrﬁWefdimﬂf Waeﬁ@%{hmﬁgnyhamé@eutically
acceptamﬁfﬁ%‘éﬁ%teﬁ%?%%% $02KE Db ARG ANLSMALEE AE QLGS mAceiicA yaggeptable solvent

from the bottlé is ingested by the patient. This rinse ATI-2289908v 128" procedure is carried out once.

" In certaifPBastim efminiisadaicistivradaets a8 HSachBuore sy rtibodirtadiezehd dfhipropriate
amount gf fhe diug 629 PrweieneR A MeasUed and cauined with an appFeppate phgipaceutically

acceptable solvent prior to administration. 5.3Example 3:Oral Treatment of

Nonsendé-mgfisgiard M aiatke) DurREArur kst far Byadbppgel[bb coamheupdesnt example sets forth
an illustrgyidggdosing reoimeR MRl Jendhe treatment is continuous for 28 days. Continuous

treatment can be interrupted by one or more days, months, weeks or years. Continuous
treatment can also be followed by a rest period lasting one or more days, months, weeks or
years, with continuous treatment then resuming after the rest period.

{0067} In certain embodiments, 3-[5-(2-fluoro-phenyi)-[1,2,4]oxadiazol-3-yl}-benzoic
acid or a pharmaceutically acceptable salt, solvate or hydrate thereof is administered
according to the doses and dosing schedules describéd herein in combination with a second
active agent (e.g., simultansously or sequentially). In particular embodiments, 3-[5-(2-
fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof is administered according to the doses and dosing schedules
described herein in combination with an aminoglycoside, a corticosteroid, a pancreatic
enzyme, an antibiotic, insulin, a hypoglycemic agent, an omega-3 fatty acid, a
chemotherapeutic agent, or an enzyme replacement therapy. The administration of the
second active agent can be topical, enteral (e.g. oral, duodenal, rectal), parenteral (e.g.,
intravenous, intraarterial, intramuscular, subcutaneous, intradermal or interaperitoneal) or
intrathecal. In certain embodiments, 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic
acid or a pharmaceutically acceptable salt, solvate or hydrate thereof is administered
according to the doses and dosing schedules described herein in combination with radiation
therapy.

[0068) It will be understood that the amounts of active agent administered to a patient
in need thereof are or can be calculated based upon the actual weight of the patient in
question or the average weight of the patient population in question (e.g., white males, white
females, African American males, African American females, Asian males or Asian females,

including adults and children).

4.5 Plasma Conrcentrations
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treatment of nonsense-mutation-mediated Duchenne Muscular Dystrophy.
1001051345-(2-Fluoro-pheny1)41,2,41oxadiazol-3-y11-benzoic acid or a pharmaceutically acceptable
salt, solvate'by RYtYateStifereof is provided as a vanilla-flavored powder foP'SG&E@AEIEAIthe drug is
manufactured under current Good Manufacturing Practice conditions (cGMP). The formulation can
include binding and suspending agents, surfactants, and various minor excipients that aid in the
manufactyging proces [ e. ed,| m ic_thigh-densit lyethylene
[HDPE]) Egggﬁs sealegnvéggﬂlgﬁugglﬂnﬁ eégv\?ﬁq#%-lgsl%?gggﬂi?(bﬁ%)%agc%ﬁpr.n gé ”%%%t%eg g%g;lm%ontain 125,
250 or 1000cauy Sianeditg-Siskremecehaniichlic. 2B 08di wiahé-ybidiefmorndatibor weight. Alternatively, the

ot ARG YRG0 el DMl Y38 0K EXAIPIBS, Fapp e ver

Inc a suspending-agent (Effined
polydextrbse} 0.25120), abbirding/ageatdital paimd)sdprolideztasieimasiong (maatital 2525.0%),
surfactant n olyethylene glycal 3350 -12.8% and Lutral(r) micro F127 [poloxamer 407 powder] -
3.7I|%i), aﬁzli%]?t;a%)a;?;; CF&%OV%S%%%’T@%@ %;‘;gfﬁgr’@?%l%iﬁ;%ﬂdﬁéﬁi BgHt Qoe (it xyetBhyII
celluloseatanladipyos] ragsesidn siearaie Qe jeai QOALSRICARY Can e present. Bottle
labels injiiiatea e identity of the dru@subs ance, the lot nﬁmber, the amount of the drug substance,
and the stoide OSHEiRS %’“@&Fgﬁ%B%’?Wé@?ﬁfﬁfFé‘Bg ARFRHEF B AR S BT) 160188 D osing of the
drug is bpised 0+ NBliyrem s el drug) Rrehidiegad vt patienkhedyNeighkpthndeial veune
correspo]g;}d'n t%the tal milligram amount of.dru Ft%ﬂb.e dmin'st?red tgapatie_nt sho_uld.rbe
calculatedydﬁagf SIARTOIE, ?fpéi"é%?klﬁ B%fffgﬁ'tﬁfg% é‘é?’f?ﬁb% igls %@%s@?&%‘ﬁ@ﬁ%@b‘%ill be 30 X
4 = 120 mgl. Thisgatént{Shauithbe-ghsed LEing ibeadbRing-dlse-hetiteicRinea each mL of the
suspensi nri%tlge fS&mg dosfeb?ottlﬁ copt ins %/5 /10 = 25 :éithe dl’(l:J . this patient should get
120/25 L BRESHHE guscpcéeﬁsa}or? Oreach & rchrg Kgr%lgs%?.r I;Eg’ ﬁ%%&%ng% Wﬁgﬁ%’rﬁé"a@d with the 8

h
mg/kg desernpihdewegtingniwoulenbaliguadodintatedrdpise (6F140)mg and would receive one 250 mg

bottle (1 suspension). These.volumes of the suspensions for the respective doses should be
withcrany Toh e cri BGHE CEE L BECH R dPSCEEhS Bt e O LRLIoP BrHCkdnal volumes of
<10 (for 2Eemagdrattieyasion20 IAlS-(iflL6R0pmo Hotie], 4he attisins e ayl] casnt-shauid beawithdrawn from
the study medication_hottle in dosing,syringe of a ropriate t nd,size (e.q. axa,
Exacta-éggt ,%%ﬁl ur%q[aed),/ Fgfg@%&sﬁ as |ECV,XE)er§? Egslrr%{g% sﬁ%‘f)ﬁ%ea%r% 3(%?5.5& %/Isrllrl?bo t%?’e‘%éfalqﬂg syringe.
During thezsaioe b indlps &flen rdeandttution, ink gasennfey héctakeolior Ite samedatie of
suspensigrb' 0 vrezﬁurgconstit#ed drug should rggé.betstored beyond 24 hours wit thﬁjintention of
using thid'material againror MutiE o LeRtf RS LRIEFHRR AP F$Y YSEPSHRSGhe dPdrig to be taken
i?] 1 day ﬁuo;;e;:llheh?imu,@‘ﬂg@&ﬂigzgibbyg}?bmza& ra*(;iid(fﬁra];ﬁﬁ&rmgetmﬁxtﬂﬂy @édﬂﬁd@ﬂ@@aﬁtiéuéed drug% )
then a ne ttle r ould be used for ea osing. [001071The reconstitution a osing of the
drug proagl;{g ?es: %ro%e(%é# %(%%%e édr%)pa gﬁﬁ‘r’é.l%e%%%ehcﬁﬂec? gvganrlfh Wé) 8H ree%%eﬁpgaﬂta’ & ﬁéecessary
before reconstitgtcnratipddrag (ean, H& réBoadtitstéctwitkdimrgharinacpartically actepiakela,solvent
(e.g., wager, milk,.a carbonated beverage, juice, apple sauce, baby food or baby formula). For each
250 mgﬁ%ﬁ%%\%@ﬁ {gg}) r%f of water or other pharmaceutically acceptable solvent is added to
achieve #8dhkcentratidn opaioutap Smigdimhein, thpatdtal’ v plasne: & slisénsiqn- froreabbtn¥)00 mg bottle
provided 30, L afwater ey athes;PhamAsEHicAl L 0 achisye a
concentrgﬁo’n I(I);f abgut SOﬂg/mL iln the tota%um%%ﬁ%%a pgé%%%gfér% r%%ggtqe% éﬁe?’%/ag?er or other
pharmacéetisdlly mevspiadlelsoteahtis 2ddaul totlkaelicrst shudy In2dichtioh, 4hé hditle(8) 18 oapped and
shaken gorousl ngd for. about 60 seeqnds 1o achieve homaogeneity of suspension. Although the
suspens\lﬁogn?’r(ﬁg)g ér/éqr)%lg %rin r%{ %F%?nré?‘ﬁi’a%%%‘%%%é‘é’ %5 ?JIE) 4 %ﬂ%%‘}g%%%g%‘%é%@g@ t,oltais
recomm@atiett ihaeedetinggfbdnakerarwontydhfbertecpustittiipmsthtHevelis{3 46 bdermre than 15
minutes BesHaE scopsiiion a0d dasing. 406 bolls shauld edRsakgn ocIpusly by band for

about 60 seconds. 1001081 Treatment is administered continuous ong as necessary to a
patient haxdjeohstpsdeptisintatedingyBucienhd Myst tdeabDystbppinlTabks Rasetdbdotth illustrative
dally dosing segimans 10538 % (Ao RhReuIthe AR asa BRI R Rleduen
pharmaceutically acceptablé salt, solvate or hydrate thereof'wherein administration occtirs three times
per day &06- 180, AribreR-hege Riiedouls eepgtiemt:BonAgd thered . PV apritizube enpdinieiocd. In a
part'cmaﬁzﬁf@xl&@éjm%% f@\eep@f'?-r['g_ngmg-'ﬁf%{ﬁ@)%‘ié’,ﬁﬁbfﬁ@fé)i&bﬁ?)ﬂ%émoic acid or
[1,2,4]oxadiazol.-3-y11-benzoic acid or a pharmaceutically acceptablesalt, solvate or%ydrate WO
2008/04BBEEEAIFBna7IoRRblE SHlietelynin Srity iR dharsihy ragntnires sbesrabtiable 2
continuously for 28 days. In certain embodiments, a single daily dosing regimen set forth in Table 2 is
followed eachssiay, In other embodiments, different dosing regimens set forth in Table 2 can be
followed on different days. In certain embodiments, the drug is provided as a sachet. In these
embodiments, the appropriate amount of the drug can be weighed or measured and combined with an
appropriate pharmaceutically acceptable solvent prior to administration. Table 2. Dosing Scheme 2 3
4 Regimen



T1D dosing with food T1D dosing with food TID dosing with food TID dosing with food Schedule
Continuous Daily Admin. Continuous Daily Admin. Continuous Daily Admin, Continuous Daily Admin.
Time Dose YO0W R F¢hg/kg 7 mg/kg 10 mg/kg 20 mg/kg -1:00 PM 4 mdlkd P3yfiegt 8 mg/kg 20
mg/kg

ug/ml for at least about 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 12 or 24 hours or longer by
administration of the active agent one, two or three times per day to a patient in need thereof.
In a particular embodiment, the administration is oral,
[0972] In a particular embodiment, provided herein are methods for achieving a Ciay
of 1 ug/mL to 1000 pg/mL, 1 pg/mL to 750 pg/mL, 1 ug/mL to 500 pg/mL, 1 pg/mL to 400
pug/ml, 1 pg/mL to 300 pg/mL, 1 pg/ml to 250 pg/mL, 1 pg/ml to 200 ng/mL, 1 pg/mL to
150 ug/mlL, 1 pg/mL to 100 pg/mL, 1 pg/mL to 50 pg/mL, 1 ug/mL to 40 pg/mL, 1 pg/mL
to 30 pg/mL, | ug/mL to 20 pg/ml, 1 pg/mL to 10 pg/mL, or 10 pg/mL to 30 pg/mL of 3-
[5-(2-fluoro-phenyl)-[1,2,4]oxadiazoi-3-yt)-benzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereofis in a pétient comprising administering an effective amount of
3-{3-(2-fluoro-phenyl)-[ 1,2,4}oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereof one, two or three times per day to a patient in need thereof.
{0073} In a particular embodiment, provided herein are methods for achieving a
AUCq.24 of 50 pg-hour/mL to 1000 pg-hour/mL, 50 pg-hour/mL to 750 pg-hour/mL, 50
ug-hour/mL to 500 péhour/mL, 30 pg-hour/mL to 400 pg-hour/mL, 50 pg-hour/mL to 300
ug-hour/mL, 50 pg-hour/mL to 250 pg-houwr/mL, 50 pg-hour/mL to 200 pg-hour/mL, 50
pg-hour/mL to 150 ug-hour/mL, or 50 pg-hour/mL to 100 pg-hour/mL of 3-[5-(2-fluoro-
phenyl)-[1,2,4joxadiazol-3-yi]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof is in a patient comprising administering an effective amount of 3-[5-(2-
fluoro-phenyl)-[1,2,4]oxadiazol-3-yl}-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof one, two or three times per day to a patient in need thereof.
16074] In another embodiment, the invention relates to a method of administering 3-
[5-(2-fluoro-phenyl)-[1,2,4]oxadiazoi-3-yl}-benzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereof to a patient in need thereof that provides an in vive plasma
profile with a 90% confidence iterval (CI) for a natural-log transformed ratio within 80% to
125%, 90% to 115% or 95% to 110% for at least one of the following bioavailability
parameters for 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof:

(a) a mean AUCp.4 of 87 pg-hour/mL at day 1 of administration or 91 ug-hour/mL at
day 28 of administration;

(b) amean Cpax of 10 ug/mL at day I of administration or 11 pg/mL at day 28 of

administration; and
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-7:00 PM 8 mg/kg 14 mg/kg 20 mg/kg 40 mg/kg Abbreviations: TID = three times per day
[00109]Patients are administered the drug within 30 minutes after a meal; ideally the drug will be taken
at approxim‘gféﬁf"ﬁf?"é?%d 12-hour intervals (e.g., at -7:00 AM after breakfabi’s {!%Ol}’ﬁ%%fter lunch,
and at -7:00 PM after supper). Patients ingest the drug by filling each bottle with the required amount
of water or other pharmaceutically acceptable solvent, capping and shaking each bottle for about 60

seconds, withcyawingaliecapPioRriale AMaLE' e IAMIDE hoie.uaing a0 raldgsing syringe

and ingesting the contents directly from the dosing syringe. The entire ¢alculate ume of
reconstitteahdimgioorresponding to the dose is to be taken at one time. After ingestion of the drug, the

dosing syjiAge should be filied. Mgo%§aenﬁevak»%%?%&yrt¥g9@t8faq}la@ﬁo‘a*mﬂ%ﬁg&& y fcceptable

solvent as the dose volume, and should be ingest e patient. This rinse procedure should be

carried dat(@rikecrophan]Bticadyrktieaomeit idantuchsidrminpbianpsaadinatigepertthénge from a

baseline;measyrement,afAy srapkinevaisdn ﬂa%%%&E&@%ER%%W’{%%'En%%%%gé%omm brevis
(EDB). 5.4Examp|e 4: Preparation of Unflavored Dosages of 345-(2-Fluoro-phenvl11-

11,2, 4jo0%adis2piza A e hieie aeturarlarmsieasdretnyabie Stb e $a¥sYNate bt Hydrate

Thereof 4552289908y 1312 WR2ZQ0B/PARSBERGL QR B2 Phrameters for 3~[[5»(2-
[0011113[5(2-Fluoro-phené%/l)41,2,4loxad|azol-3-y benzoic acid or a pharmaceutically acceptable salt,

solvate SRR Hhistedsdoprsitdel ay hbsauniertut wuspergiereutival dreer s abinstictured under
current GoogManyfagturipgeBractice conditions (cGMP). The drug can be intimately mixed with
binding and suspending agents, surfactants, and various minor excipients that aid in the manufacturing
process. The rﬁﬁltﬁnf@@pﬁsj@g@éﬁﬁ% 49 MupRlsat Mighcdeasiiyigeniethgiedé psbPEibottle sealed
with a foj gealang awhiis:plgstic, childproof cap. Each bottle can contain about 35 mg, about 70 mg,
about 125 mg, about 140 mg, about 175 mg, about 250 mg, about 280 mg, about 350 mg, about 560
mg, about 700 hk aara G600 g Be/abeat duobahedatinistration or 22 pg/ml. at day 28 of
345-(2-f|&95@ﬁglﬂ%g¥]~);-gng,410xadiazo|3-y|pbenzoic acid or a pharmaceutically acceptable salt, solvate
or hydrate thereof Excipients (and their proportions of the total formulation weight) optionally include a
suspending ag&ht {Uritexse) oftéd[refimécepénydextasiselni eRiros el Windinagday hvLan also
provide tasfe;masking (mannitol - 25.0%), surfactant agents (polyethylene glycol 3350 - 12.8% and
Lutrole micro FI27 [poloxamer 407 powder] - 3.7%), a disintegrant (crospovidone -5.0%), and other

excipient80&&ch less thanaber(eabodisittydroxyetipnosliuisse, ameaihedifrmdsistadndn-bovine],
and ColIcg'siej.ﬁiu@@.mmgr,ez?@@aﬁrﬁob@ti{miﬁmclaa%'@fiJgﬂaﬂh&%&*&at’?g@w&%;&he drug

substance, the lot number, the amount of thé drug substance, and the storagé conditions (e.qg.,

refrigeratioh ¥t wie By dete thererfrinmspteninn mred g §Y0baEPTe e ABIMLIYEY RlaMappropriate
volume %&&Wfﬂ@%ﬂ}tj@ﬂmg%@mfﬂ%@ﬂmﬁﬁm rMRIRhTHI809,G8PORAISgh ey 1306, juice,

apple sauce, baby food or baby formula). 5.5Example 5: Preparation of Flavored Dosages of

3.45-(2-RIubYG-phH-for plepsbangind B fobavias binevatleb Bitn mrpsigisdatiédifyReceptable Salt,
Solvate gLbydiréayTnEreafdR1d213-[71(R:Fhar acrheny Y- Aloxpdiazal3sddibenzoic acid or a

solvate or hydrate thereof:

(a) a mean AUCq4 of 866 pg-hour/mL at day | of administration or 490 ug-hour/mL
at 'day 28 of administration; ’

(b) a mean Cpax of 76 pg/mL at day 1 of administration or 46 pug/mL at day 28 of
administration; and

{c) amean Cniy of 9.6 ng/mL at day [ of administration or 6.7 ug/mL at day 28 of
administration,

4.6 Patient Populations

(06077} Particular patient populations which the methods and compositions of the

present invention are useful for include adults and children who have or are susceptible to
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pharmaceutically acceptable salt, solvate or hydrate thereof is provided as a vanilla-flavored (e.g., by
addition of vanilla extract) powder for suspension. The drug is manufactured under current Good
Manufacturit§ B¥t4ita%onditions (cGMP). The drug can be intimately miXe&/ Wittt and
suspending agents, surfactants, and various minor excipients that aid in the manufacturing process.
The mixture is packaged in a 40 mL plastic (high-density polyethylene [HDPE]) bottle sealed with a foll

seal an ite plagtic, chi : contai ; 7Q mg, about 125
g, abo e R o S R P IR, sour 260
mg, aboluEBEmguEbEUhes0sgT REbhE?O0 mg, about 1000 mg or about 1400 mg of

345 grapheny il Alakadiaral 3orkd hieneieasitevaplaTiacedinalagoptable salt

solvate or hydrate thereof. Excipients (and their proportions of the total formulation weight) optionally
include RBisshenairipayenf thaaten eiraprsRREIHORStresd]A25704), erbivdilg agent that can
also provide taste-masking (mannitol - 25.0%), surfactant agents (polyethylene glycol 3350 -12.8%
and Lutrol(r) migro FiPalneiexamel 40mpevieenk »ad Yhildhdisintemsamildaiaspovidone -5.0%), and
other excipients, each less than 2% (cab-o-sil, hydroxyethyl cellulose, vanilla flavor, magnesium
stearate{[{i§81bovine] Pamthectididal silivp)tamberpreseht uihedmatitefisithenitghdlieg fo[fdicate the
identity of the drug subs the,lot number, the.amount of the drug substance, and the storage
conditiogist?é%r? e r%ﬁﬁ%ﬁ?%%z ngﬁng 8153%#1?&?‘ E|1('51rr|r,n i& éslr%%?»‘b%a?,?@é? @er {Constituted in
an apprephiate wohydretofheehbmadsutivaltyrassebbalile soleentdfe. dndivider] dullsga foarisonated
beveraggy @Héci‘?: gﬁp&g %%,Sp] fo g b la), The roduct can be stored at room
temperature f(_)rvup to4 %ﬁours gﬁg}tg& re%lﬁgﬁ%é%gﬂkf%ﬂ%%ﬁ%@rgg%f% e égS%ngnﬁsg\ie been
cited, therergeadiselpsgrecotviinidhding nbovpettes] nremuylrefdrdne ininctieir iontieetyrid, 6Example
6: Sachef, Eﬁrm@l@%@pa%ﬁééf@aﬁw%Péi%ﬁ%wkaﬁﬁa%e%&QM%%'S:%%;&}'

DERLgiciRggor a
Pharmaceutically AcCeptable Salt. Solvate or Hydrate Thereof [00114 ﬁ'%e m%%urerllé packaged using a

pouch of 8HEsdPTALAL coHabisEY ermdminsiaitsated layers that may include a paper layer, an

aluminuiggggjlayer and a.sWivi,iauRhEach sashetcan cOMAIRARAUG 123 MM, A%RNL#0 Mg, about
500 mg or about 1000 mg of 3- [5-(2-f|uoro-phen?/1)41,2,4]oxad|azol-3-y1 -benzoic acid or a

pharmadetticanyaeeaprbimeaiths alansase Hicraenperssn Balintitomfewaaiprmpdrtons of the

total formuHatian weighti-eplionalyinshaesiteraidhefelowinaas setdrrhdnohalls 3 and Table 4.
Table 3. Formulation Ingredient Weight % 345- 2-f|uoro-aheggi%[l,2,4]oxad|azol-3-'§l]-ben20|c acid or
i) x

a pharmBRASHRCAHY Rt cepRanit aat a6 Hid br 1R oiirsadisgylunyl-dauzsipolyethylene
Glycol 1g£c8 loutQieriHEERtically acceptable salt, solvate or hydrate thereof is orally bicavailable.

Advantages of oral administration can include ease of administration, higher patient

compliance with the dosing regimen, clinical efficacy, fewer complications, shorter hospital
stays, and overall cost savings,

[0081] In another embodiment, the invention relates to unit dosage formulations that
comprise between about 35 mg and about 1400 mg, about 125 mg and about 1000 mg, about
250 mg and about 1000 mg, or about 500 mg and about 1000 mg of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salf, solvate or hydrate
thereof. In one embodiment, the unit dosage formulation comprises 3-[5-(2-fluoro-phenyl)-
[1,2,4]exadiazol-3-ylj-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof and one or more carriers or excipients suitable for suspension in a pharmaceutically
acceptable solvent (e.g., water, milk, a carbonated beverage, juice, apple sauce, baby food or
baby formula) in a bottle.

[0082] In another embodiment, the invention relates to unit dosage formulations that
comprise 35 mg, 50 mg, 70 mg, 100 mg, 125 mg, 140 mg, 175 mg, 200 mg, 250 mg, 280 mg,
350 mg, 500 mg, 560 mg, 700 mg, 750 mg, 1000 mg or 1400 mg of 3-[5-(2-fluoro-phenyl)-
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3.7 Mannitol 25.0 Hydroxyethyl Cellulose 1.5 ATI-2289908v 133 WO
2008/045566PCT/US2007/021921 Vanilla Flavor 0.75 Crospovidone 5.0 Cab-o-sil 0.5 Magnesium
Stearate 0.3VPAL8E5%4ble 4 Formulation PCT/US2007/621921

[1,2,4]oxadiazol-3-vi]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof. Preferred unit dosage formulations comprise about 125 mg, about 250 or about 1000
mg of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof. In one embodiment, the unit dosage formulation
comprises 3-{5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof and one or more carriers or excipients suitable for
suspension in a pharmaceutically acceptable solvent (e.g., water, milk, a carbonated
beverage, juice, apple sauce, baby food or baby formula) in a bottle. Preferred unit dosage
formulations are powders and sachets.
{6083} in one embodiment, the invention relates to a solid dosage form comprising
250 mg, 500 mg, 750 mg or 1000 mg of 3-{5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof which when
administered to a patient in need thereof In three daily doses of 4 mg/kg, 4 mg/kg and 8
mg/kg, respectively, provides an in vivo plasma profile with a 90% confidence iterval (CI) for
a natural-log transformed ratio within 80% to 125%, 90% to 115% or 95% to 110% for at
feast one of the following bioavailability parameters for 3-[5-(2-fluoro-phenyl)-
[1.2,4}oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof:

(a) a mean AUC.p4 of 87 pgrhour/mL at day 1 of administration or 91 pg-hour/mL at
day 28 of administration,

(b) amean Crg of 10 pg/mL at day 1 of administration or 11 pg/mL at day 28 of
administration; and

{c) amean Cpi, of 0.5 ng/mL at day 1 of administration or .6 pg/mL at day 28 of
administration.
[0084] In one embodiment, the invention relates to a solid dosage form comprising
250 mg, 500 mg, 750 mg or 1000 mg of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-y1]-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof which when
administered to a patient in need thereof in three daily doses of 10 mg/kg, 10 mg/kg and 20
mg/kg, respectively, provides an in vivo plasma profile with a 90% CI for a natural-log
transformed ratio within 80% to 125%, 90% to 115% or 95% to 110% for at least one of the
following bioavailability parameters for 3-[5-(2-fluoro-phenyl)-[1,2,4joxadiazol-3-yl}-

benzoic acid or a pharmaceutically acceptable sait, solvate or hydrate thereof:
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Ingredient Weight % 345-(2-fluoro-pheny1)[l,2,41oxadiazol-3- ylkbenzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof 25.0 Litesse(r) Ultra 25.65 Polyethylene Glycol 12.8
Lutrol(r) MicP®ZP4f4Msfol 25.0 Hydroxyethyl Cellulose 1.5 Vanilla FlavoF §¥5{¢d%done 5.0
Cab-o-sil 0.1 Magnesium Stearate

(a) a mean AUCqy.4 of 291 pg-hour/mL at day 1 of administration or 235 jg-hour/mL
at day 28 of administration;

(b) amean Cuu 0f 27 pg/mL at day 1 of administration or 22 pg/mL at day 28 of
administration; and

(¢) a mean Cpip of 3.8 pg/mL at day | of administration or 3.4 pg/ml. at day 28 of
administration.
{0085] In one embodiment, the invention relates to a solid dosage form comprising
250 mg, 500 mg, 750 mg or 1000 mg of 3-[5-(2-fluoro-phenyl}-[1,2,4]oxadiazol-3-yl}-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof which when
administered to a patient in need thereof in three daily doses of 20 mg/kg, 20 mg/kg and 40
mg/kg, respectively, provides an in vivo plasma profile with a 90% CI for a natural-log
transformed ratio within 80% to 125%, 90% to 115% or 95% to 110% for at least one of the
following bioavailability parameters for 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof:

(a) a mean AUCp.z4 of 866 pg-hour/mL at day 1 of administration or 490 pg-hour/mL
at day 28 of administration;

(b) a mean Cpax of 76 pg/mL at day I of administration or 46 pg/mL at day 28 of
administration: and '

(¢) a mean Cpip 0f 9.6 pug/mL at day 1 of administration or 6.7 ug/mL at day 28 of
adminstration.
{0086] While it is recommended that the unit dosage formulaiioﬁs described herein
are stored at between about 2°C to about 8°C, the unit dosage formulations can be stored at
room temperature for about 48 hours prior to reconstitution. In one embodiment,
reconstitution of a 250 mg unit dosage formulation of 3-{5-(2-fluoro-phenyl)-
[1,2,4]Joxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof is carried out by the addition of about 10 mL of water directly in a bottle containing
3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereof to achieve a concentration of about 25 mg/mL in the total
volume of suspension. For a 1000 mg unit dosage formulation of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof, about 20 mL of water is added directly in the bottle containing 3-[5-(2-fluoro-

phenyl)-{1,2,4]oxadiazol-3-yl}-benzoic acid or a pharmaceutically acceptable salt, solvate or
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0.5 1001151The sachet is then labeled to indicate the identity of the drug substance, the lot number,
the amount of the drug substance, and the storage conditions (e.g., refrigeration at 2 to 8C). Prior to
administrati®i® Hi¥%H5#6briate amount of the drug product is reconstituted it APBiGHHELe volume of
a pharmaceutically acceptable solvent (e.g., water, milk, a carbonated beverage, juice, apple sauce,
baby food or baby formula). The drug product can be stored at room temperature for up to 48 hours

prior (o eauRilien: & LEtemie . Tiaespibalal PRGIIBIONarese (IFER) fssay 00LLEIThe

measurement of transepithelial potentia , also known as nasal potential difference,

provide§@§8@?$§m\/eimd%ﬁ¢im .@ﬁt@“dda;ﬁﬁiaﬁ@déﬁléhmbmmmﬁ@@ﬂwmmemmnal cells via
aSSGSS”?8%%5&@&’68@6tﬂ?&@do‘i&'@?ﬂﬁ%Uﬁ%%%%%él%&%‘é’k%%g%%é9&%5{%@9&- 1. Med. _
305(25):1489-95; Knowles et at, 1995, Hum. Gene Ther. 6:445). TEPD is péerformed in each nostril
using statfdaRBEeHtEMmGiRSSdANaE ithsoneme! Plastirhiitie S 985092 hmuneefrtcedure, a
small plasticsGaMater i ysebia Ansasmelemi salslifnrencey atriRsiauish calliprmbiane of nasal

mucosa cells in the nostril. TEPD values are expressed in millivolts, or mV. A chloride conductance

equal toBiansfasiecthrbahoE damBYraPes osh s R NP b ARSI CH g tremmprspdrmal range.

TEPD a%%%ﬁ@%&%%ﬁ[@@@r@%éﬂ@n@%ﬂ'ﬁ%%@EHrf‘a‘%Héa@E‘H%Jh@oiBé%&%st.%t_?ér_‘ate because these
ATI-2289908v!34 cells are easier to access than the respiratory eégghellal cells lining the lower

airways,"$iravRRRS b ke S REBIAR il RIS s otonh s BRsHEHEE TR S8R ENL al., 1081,
Am. Reid3asnibRis ha4(LdBdR@0d TEP Rassassngnismsanmisembasnads. omiestalepithelial cells

and lower respiratory epithelial cells, Because of the role of the CETR pratein in transporting chloride

ions acr84CEM ThaRIIAHEESSHA B SR FSSENRE SRRSISHSIE ik the fsfdgis batients have
an abnopnahT&ERRchHieidacRRdueia fsen ATABaRaierdE RBHbas theyamiantags: thatit can detect
chloride transport changes that are a quantitative integration of the presence, functional activity, and
apical loFaRBABLIRERPERRAR f%6ay cells. Furthermore, it is a direct measure of CFTR activity that is
not likelygosrg affectesliylesuiipastivg:aomallitie treattnenisitasiColoith dhaipossitie exgeption of
systemicall.}[/ admilr%iﬁteéed amino EIﬁcogid(‘a antibiotics). Of i@forxanf IS evid%ncet at TEPD values
can corrBE Wit the Bb?éee“é’fg AHa Y SR AT R S o R SEP AT BRSSPt 668 b tal., 1997,
Eur. Reshstid. g0y 2038129 theajas; dbalngt§IBsgewioRe spivdeds (@R 30| Skrmgt-Gaudelus et
al., 2005f Am. | e%;]:)it. Crit, Care Med. 171(9):1026-1031). Inlpar.g::ularé TEP%Eassel?sment of
isoproteréhorintduced CRIR ChibTidetadiity Had dehEHST At (Bt Pretitive"THTE Han genotype
in deterrdningiFEvYwaand nadiolagioakseare-{Hoi bliqhid ¥99n sion)y, Rebplixds10(Hn2018-22). Under
baseline gondiions, TEERassessa chjorids ehannlactivly is very ualikelu o normalize
spontaneously in patlenfs Wlth &It—‘3 any observe |mprovementos ih TEPD- 455888 &hlSride channel
activity agzexpbetedite speeificatiyndeniottpharhtacalobichtastyitinofIGEiTRecHiratiagaherapies.
Accordi it .DEL int.i -2 pbhar logical and genge replacement
ctudies A A ot M ORI R RS MRS
89(3):27ths4 siled hatskint Qke.2003RMinBegh s NMbd 349 Esui 4384y, H88Esdnighsi8: CFTR
Immunoflygres (E%&Qr@g,;\?(llgga_collection and processing of the nasal mucosal curettage from each
nostril of a patient for measurement of CFTR protein by immunofluorescence and by quantification of
CFTR mi$$Rlis perforthisdmisividostinthardizernpehniqubsqOkamipanadeupod conmpoRxsir. Crit. Care
Vied. 163EIGE3:A3 AR AL OO TCYSLFIAR BSHORKEAL 33 TR Rupofuprescence

staining of normal epithelial cells (for example, from nhasal mucosal scrapings) reveals the presence of

most of M ERIRIGFBIsIACSERHDS SR RISl Ty HARTARFRH /B H8HE BhawasgH8h-mediated CF
or in patigitp Wit RoRSERsEssRYiRtRNPEdiIalech (dn &R PR3NG0S (8e8-oMRRtients
homozygous for a premature stop WO 2008/045566PCT/US2007/021921 mutation) or is primarily
observedfisHE SEARIRIRGMEGHINRAF] IR ERIFHE WiH ARSY8i GesddiPRtat prevents normal CFTR
intracellypstrpffickinglyaieress i amduetion ofprianah WikdaraR wHddpenng TR protein in both

animal models and patients has been associated with reappearance of apical epithelial CFTR protein
as asseSSBYDYHHRHERHIEHIB A TEIRAG BITHE B With SHIPRSIRC SRESRIC EHicRAwRIdas

163(7): 1689 2Wblsahaaskh et alca?008pMinEing 1t MR 849U5) kAR A )ik AEXaMRIE Pulmonary
Functiong stsJOOllrtﬁLPulmonar function tests, includi %HFE l,FVC _andnl;\/IEFZ.S-?S, are measured
using st&hARFASETRSAENS B e tRIPR ST REBALUIRR ‘(5‘?% RSHAS o AR ERIRR MEF25-75,
FVC, anek ppartics ladsbfe v ubairedvadiyeickmnawiesis el g c &finitivechlthicehend potritsirpatients with
CF (Food and Drug Administration, 62nd Anti-Infective Drugs Advisory Committee. Discussion of NDA
for tobramycin solution for inhalation (TobiO) for the management of cystic fibrosis patients.
Novembey; 1994, Tiddens, 2002, Pediatr. PuImoQgI. 34(3): 228-31). FEV | and other pulmonary
function testing measures have been shown to correlate with disease severity, predict morbidity in
terms of health care utilization and IV antibiotic usage, and indicate the risk of CF-related mortality
(Food and Drug Administration, 62nd Anti-Infective Drugs Advisory Committee. Discussion of NDA for

tobramycin solution for inhalation (Tobie) for the management of cystic fibrosis patients. November,
1007\ Pirilmonaryvy fiinection tectinA iec ecimbnle tn adminictar (evven in natiente ac valinA ace 7 vaare nf



5.10 Example 10: Phase 2 Study of 3-15-(2-fluoro-phenyl)-11,2,41o0xadiazol3-yll-benzoic as an Oral
Treatment for Nonsense-Mutation-Mediated Cystic Fibrosis WO 2008/045566PCT/US2007/021921
[00119]Pati® R34/ EEA4e met all of the following conditions to be eligiblE$& &8I HéM into the
study: 10012011. Diagnosis of CF based on documented evidence of a conclusively abnormal sweat
test (sweat chloride >60 mEg/liter by pilocarpine iontophoresis (LeGrys, Sweat testing: Sample
collection and guantitagiv IS; idelines - iti | mittee for
Clinical oé%%gc%b%)/ Et’zgﬁ8333%?%6%%&?[%&%%%%%@%] 2\/%%%?)%2% }%g%sél\? %g?:%’t%%&gs measured
by TEPD(annegrgpusitiisaales 5 axtHERD nsebismensohcinbddeabdesagiviemit{chloride-free
amiloridg AetisApIRIRNAlk 0T3¢l BiERepRa pRNBRSERSE RHAIARINANG AN alleles of the
cftr gene; [00123]4. Documentation that Or géne Sequencing has been performed, 100124]5. Age ?18
years; 6022516 Bodyywelght cadbilaye[00eoBs RrEmabgoMraiphduicaadsfbinsges. gadder, and height
(Knudso&ﬁwﬁqgg)aggngson, 1983, Am. Rev. Respir. Dis. 127: 725-734); [0012718. Oxygen
saturation (as measuréed by pulse oximetry) >92% on room air; 10012819. Willingness of male and

female d86%ks, if notseiigidatly srefsracdoaibsesitet-drmydrionimisrpovrss srampioysa barrier or

medical methad of contracertiondhyingthe study.greg gdministiation asd fodlawwndereds:
100129110. Negative pregnang{?test (for females of childbearing potential); [00130]11. Willingness

and abilRyaBresedpRAWitRreepiebls e Vasitte SrutpianmiistiatisRomad 8147 BrolBeRIEPEncluding TEPD
measuremen!sa6lHER! BIRIeRRsIP AN L BE RRMAIN0I R SHLGbh eRIH GRS ar

embodiment, the powder can optionally contain one or more carriers or excipients in
combination with the active agent. In another embodiment, the powder can be stored ina -
sealed container prior to administration or reconstitution. In yet another embodiment, the -
powder can be encapsulated (e.g., in a gelatin capsule).

5, Examples

The following examples are offered by way of illustration and not limitation.

5.1 Exampie 1: Preparation of 3-[5-(2-Fluero-pheny-{1.2.4]oxadiazol-3-vi]-
benzoic acid

-0
[
N
0 G’H
[0091] Processes for the preparation of 3-[5-(2-flucrophenyl)-[1,2,4Joxadiazol-3-yl}-

benzoic acid are described in U.S. Patent No. 6,992,096 B2, issued January 31, 2006, and
U.S. patent application no. 11/899,813, filed September 9, 2007, both of which are
incorporated by reference in their entirety. A representative example of a process for the
preparation of 3-[5-(2-fluorophenyl)-[1,2,4]oxadiazol-3-yi]-benzoic acid is set forth below.
[0092] To a solution of 3-Cyanobenzoic acid (44.14g, 300mmol) in DMF (0.6 1) was
added K2CO;(62.19g, 450mmol) and then stirred for 30 min at room temperature, To the
suspension was added methy! iodide (28 mL, 450 mmol) over 20 min, and the reaction
mixture was stirred further 4h at room temperature. The reaction mixture was poured to 1.2L

of ice water and stirred for 30 min, and the precipitate was filtered off. The white cake was
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100131112. Ability to provide written informed consent; and [00132]13. Evidence of personally signed
and dated informed consent document indicating that the patient has been informed of all pertinent
aspects of tHE#MAP(6F¢83]The presence of any of the following condition®teXEi#8eda PHtient from
enrollment in the study: 10013411. Prior or ongoing medical condition (e.g., concomitant iliness,
psychiatric condition, alcoholism, drug abuse), medical history, physical findings, ECG findings, or

laboratory ahnormality,that, in the investigator's opinion, could adversely.affect the safety of the
et el I e G B B, O B B RN © e impait
the assessnwbitinfGadywhsaowiiOPBOSH4SEI8EPRETAIB20011021 LIUT01 38NN going acute

illness i ' r iratory.infections within 2 weeks before start of study
treatme&%l?gg]i%%%%%%ﬁgt& r@;}ﬁ %@%@a%‘nﬂ@%ng disease (including recent massive

hemopty 898} pneumbtrosalitimitioin 2 yonits prionta stethplf stied Seatientn 0P Rahol
Abnormalities pn screeni st x-ray ,suggesting clinically significant active pulmonary disease other
than GRS s O S B e D, B R AR DRy o
indicativEhefrelictical iy sigméfieant @ty dop il manky i0\vold émentesetoweznetood [004:38]5. Positive

10013018 Mo, S0 S BT R e el ver

functiontfsereencaatakisifingsin.>thedesized tistit (flgonve, YickBraas AitFingdsF oviBOPoyRIE times the

upper liitELROMAN, 1 c/UV). 'H-NMR (CDCly) § 9.76 (1H), 8.24 (1H), 7.82 (2H), 7.51 (1H),
5.92 (2H), 3.82 (3H).
10094] To a solution of 3-(N-Hydroxycarbamimidoyl)-benzoic acid methy!| ester
(60g, 310 mmol) in anhydrous THF (200 mL) was added diisopropylethylamine (75 mL, 434
mmol) at 5 °C, and then to the mixture was added 2-fluorobenzoy! chloride (48.1 mL, 403
mmotl) over 20 min. The reaction mixture was stirred for 1h at room temperature. The
precipitate was filtered off and the filtrate was concentrated under reduced pressure, The
residue was dissolved in ethylacetate (400 mL) and then washed with water (200 mL x 2).
The solvent was removed under reduced pressure and the desired product was crystallized in
60% ethylacetate in hexane to yield the desired product (81g, 83% yield) as a white solid.
'H-NMR (CDCl3) § 8.18 (1H), 8.03 (3H), 7.48 (2H), 7.18 (2H), 5.61 (2H), 3.82 (3H).
[0095] 44g of 3-(N —2~Fluorobenzoyicarb.amimidoyl)-benzoic acid methyl ester in
toluene (500 mL) was refluxed for 4h at 130 °C using Dean-Stark apparatus. The reaction
mixture was stirred at 5 °C for 18h. The white precipitate was filtered off and the filtrate was
concentrated, crystallized again in toluene. The desired oxadiazole (38g, 92% yield) was
obtained as a white solid with 99% purity (LC/UV). "H-NMR (CDCl3) 8 8.91 (1H), 8.38
(1H), 8.15 (2H), 7.62 (2H), 7.35 (2H), 3.95 (3H).
[0096] To a solution of 3-[5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl}-benzoic acid
methy! ester (3.3g, 11 mmol) in THF (40 mL) was added 1.5M aqueous NaOH (10 mL, 14
mmol). The reaction mixture was refluxed for 2h at 100 °C. The organic solvent was
removed and the aqueous solution was diluted with water (50 mL), and then acidified with
aqueous HCI. The white precipitate was filtered off and the white cake was washed with cold
water and then dried using lyophilizer. The desired acid (3.0g, 96% yield) was obtained as a
white powder with 98% purity (LC/UV). Melting point 242 °C; IR 3000 (Aromatic C-H),
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[00142]9. Abnormal renal function (serum creatinine >1.5 times upper limit of normal); [00143110.
Pregnancy or breast-feeding; [00144111. History of solid organ or hematological transplantation;
100145112@6‘39&9@'@ another investigational drug within 14 days prlorPtS%éWB? gﬂﬁﬂ treatment;
100146113. Ongoing participation in any other therapeutic clinical trial; [00147]14. Ongoing use of
thiazolidinedione peroxisome proliferator-activated receptor gamma (PPAR 7) agonists, eg,

rosigitazons (VEAA BREGHISIANG of pieplianons dAsiasiher payalenil OPA 1Bl Change n

intranasal me ions (including use o corficosteroi onn Ipratropium bromi enylephrine,
or oxym&taZshifR Y it 30 iy 3 Diibrie7stert 66 $8dy tr2athisRH[002491 16! Chddga treatment with

systemi i d corticosterqi ithi A |or S y 150117. Use of
or requiﬁe\%‘é{r}{tj ?éfo I%i’a‘écagiénﬁt%ﬂﬂs’l’g;w}%{gjﬁn OL? %\/\I 81 %eﬁ}%@ﬁtﬁ@gﬁﬁi@d treatment or.
during sl{ﬂdg‘ﬂeatmemharmW@lﬁw@/@é&@ﬁﬁ)%WStZD@FJ@ZEﬁaﬂo%ﬂ:?ﬁb}ﬂ.ﬁz Rrauiensent for
systemi c05|d an ibiotics within 14 days,prior to sta t of stu tre tment.
[00152]§’4§qi(§ﬁ§{10r5’% A PATEEHEL0T 99[&%%?1%@ ‘Wgéﬁg?‘o‘{?. fh a FSrmuIatlon
describeghthereiss! ﬂ(faxpaﬁampe(rbﬂ ﬁl&)m}aﬁﬁaﬁea&mmmmqm(du@ﬁﬁﬂdm]&lm}-and 3 from a Phase 2
trial be| o du nlted Stal seven \ere femal tients had
a medl afsiaye%érI ‘?a% pa |en ?ﬁtg t‘% Slgr%sna(}rl symptcg%\sg/ ot <:)ysfl o8 6&2@3
including mmmmﬁ@am rtéﬂom)mléré" bratiycadmimisteredas refluxed for 2h at 100

345-(2- fh@rq;%]f?%é ((25# azoI 3 Ikbj%erg uce |d acic?c%%jemgto th%é%”?‘éﬁ 56 dasy schedule:

administratio uoro- p eny 4]6xaaiazol 3 nzoic a tee times per day (TID)
at 4 mg/k@]ﬂﬁdra@mgSaﬁb g hﬁgmgttfmffmnﬂayswmlIﬁhmﬂlmfﬁwdréatﬁi&ntﬁm@@ayst(@%@d consisting

of 28 da tr. 4 qg\&ﬁ;} 2y oic acid
three t| er day %éﬁ%%ﬁngﬂgwéé zﬂ?ééwg%g@g% H mg/ g)?u} Q%’iays {!ﬁ%I%))Il\llvgerdfJ %QS% treatment
for 14 déygp(}@y@te a %@ﬁf_g;pqu]gad)tf@gg]gﬁ% yield) was obtained as a white powder with 98, 6%

purity (LC/UV).

5.2 Example 2:0ral Treatment of Nonsense-Mutation-Mediated Cystic
Fibrosis

[0098] The present example sets forth an illustrative dosing regimen useful for the
treatment of nonsense-mutation-mediated Cystic Fibrosis.

{0099] 3-[5-(2-Fluoro-phenyi}-[1,2,4]oxadiazol-3-yi}-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof is provided as a vanilla-flavored
powder for suspension. The drug is manufactured under current Good Manufacturing
Practice conditions (¢GMP). The formulation can include binding and suspending agents,
surfactants, and various minor excipients that aid in the manufacturing process. The mixture
can be packaged in 40 mL plastic (high-density polyethylene [HDPE]) bottles scaled with a
foil seal and a white piastic, childproof cap. Each bottle can contain 125, 250 or 1000 mg of
the drug substance, which is 25.0% of the total formulation weight. Alternatively, the
mixture can be provided in a sachet formulation, such as set forth in Example 6. Excipients
{and their proportions of the total formulation weight) include a suspending agent (Litesse®
Ultra [refined polydextrose] — 25.7%), a binding agent that can also provide taste-masking
{mannitol - 25.0%), surfactant agents (polyethylene glycol 3350 ~12.8% and Lutrol® micro
F127 [poloxamer 407 powder] — 3.7%), a disintegrant (crospovidone -5.0%), and other
excipients, each less than 2% (hydroxyethyl cellulose, vanilla flavor, magnesium stearate

[nen-bovine], and colloidal silica) can be present. Bottie labels indicate the identity of the
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1001531Clinical endpoints were evaluated using the procedures set forth above. TEPD measurements
were made prior to treatment and on days 14 and 28 of Cycle 1 and Cycle 2. Nasal mucosal curettage
was collectérrdf¥/@térfnostril of each patient prior to treatment and on dd¥ySUZ¥AE2E bf Cycle 1
and Cycle 2. Pulmonary tests, including FEVI, FVC and MEF25.75, were measured prior to treatment,
on day -1 of Cycle 2, on day 13 or 14 of Cycle 1 and day 13 or 14 of Cycle 2 in the study being
conducted in Israel and, the same parameters were measur rior to.treatment and pn day 13 or 14 of
e 2 e S B P R A R PR TR e
conducténge rTiis tisrtheraveraye bigereteharidéd didi)the beginning to the end of the treatment period
in TEPD igife congieianee Wi £aa SO ARKIG B FOL.eeBpRE. L g shanges n TEPD
chloride Econduiitance?gvblth?g ea(\% og}tﬁree partlgc){%angts were g%ar%@ -2. and - Qﬁm , the mean

change PrFEPDEhIuAEd coritiinsmebtbenbng tssenpastoibamywodle be cenisteut with the
1001551F sicentagrotinaliens i @ LhloRdecandyctanca Jes B%ﬁ?da_hsl%'%i'?‘em REJGEngge of

patients who demonstrated a TEPD chloride conductance response at the énd of treatment with

345-(2-fingrecpsne ﬁthigmla_ia@(aiﬁwrﬂ@wwﬁz@_{é aciel aboyp Uirpbies BEthe efifle 2as@mstide
conductapge|LGsROnSe é%&%ﬁ#’%%&' @&Fﬁﬁ&ﬂ‘g%‘i& sepduciangs MRV MeALRL least -5 mV. For

example, in a patient with a hloride conductance value of +1.0 mV at baseline and a TEPD
chloride v8AUUMeca e AfV &l e Ehis BricaaNRIM, s TEPD ZHlonabenitance

mproverg R LIkl D NoderTesaaiingALhlarils RO SRENS AR B Percentage

of patients with improvements of TEPD chloride conductance values into the normal range, As noted

above, £LHITHIRABHHaKE e winied 80w thote BBamtamnyidagetive thati8 mabettteyeidrally
considergd {9:1¢dp e RYMEEITROEEN £ SasuRTreuRAtIGHE With 8 FERD Lhlonide gandugtance value of

+1.0 mV at baseline would be considered to have an abnormal value because the value is more

electricaff ot daseef WO maAd wewdresrivsteathant bpsicp AN e teiphoeHibAide conductance

value improVedTte: &8 dpttidhisonanitebrenr esenhan dnpRyampahitte shenngrmakienge hecause the
improved yalue is more electrically negatjve than -5.0 mV. 1001571Based on patient gender, age and
et e PUARY

height, tf & A RPBRLAG RS 8R4 BIOPFLnE B8 MESRAEARE Thlue at study

entry was@Rgo of normal. Fourteen of the 15 patients included in the analysis had airway colonization
with Pse nas aeruginosa,.a comman bacterjal infection in cystic fibrosis patients that can lead to
serious Q]ﬂé?éqn?onia. I%ﬁgfgéﬂnB?%téoT@[bga%%W@ 8#5%%%3%8??%&&%#@Eﬁ‘f&%ﬂ%ﬁeﬁﬂﬂ"’émﬁred chronic
pancrealio epayifireweptacgofaht theapydiatie ntediad Jawibedy weaiginis owitlie grean weight of 58.3

kg at studt)é (iaurg:tt%ér[ 01581T?pd§eg) o sents,the TEPchﬁsults for tliwe SIBat%ents. For eac

measurepment, € resuis are presen éd %Rhgrgleaé:{:_% -nogt?ﬁgegrtla(? hean-o -goqh-‘ﬁ%tgfrifg%%\sis.

Historicallyantesalisi e Y& B2, tests, hapk tapmabahefnpoe dehiefdomniiheBbofanh 3tilsgasis. However,
recent guigdelines established by the Cystic Fibrosis Therapeutics elopment Network recommend
Pglsqgfesprﬁv;gseg F(Ii] m(i'egfo\%%ét%r 8&61’ Ellam‘xaceu 10295{ aCC&P[EeB\% scﬁ}/eﬁgls 4 586% {

that TEPD results bé presen ases. Improvements in Snde gonduttance in
patients aslthe differemtetypd o dh obserizermg et ontevithih whie@-TRwpeass werd- ootech Télfle 5 TEPD

Result L%\Q%EHQ%%IY%@, 'Z!ﬁﬂ%i%?%@at%ﬂ{? Etﬁe?spllilletu%{yc%lu ?cally acceptable solvent is added to
achieve a concentration of about 50 mg/mL in the total volume of suspension. Immediately
after water or other pharmaceutically acceptable solvent is added to the dry study medication,
the bottle(s) is capped and shaken vigorously by hand for about 60 seconds to achieve
homogeneity of suspension. Although the suspension may remain in the original plastic
bottle for up to 24 hours before ingestion, it is recommended that the drug be taken shortly
after reconstitution. If there is a delay of more than 15 minutes between reconstitution and
dosing, the bottle should be reshaken vigorously by hand for about 60 seconds.

[60162] Treatment is administered continuously for as long as necessary to a patient
having or susceptible to having Cystic Fibrosis. Table 1 sets forth illustrative daily dosing

regimens for 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-y1]-benzoic acid or a
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Result p-Value Mean change in TEPD chloride conductance: Best of nostrils -9.0 mV <0.001 -6.4
mV 0.010 Mean of both nostrils -6.7 mV <0.001 -4.4 mV 0.023 Number of patients with >-5 mV
improvement th2&B#%Kloride conductance: PCT/US2007/021921

pharmaceutically acceptable salt, solvate or hydrate thereof wherein administration occurs
three times per day at 6-, 6-, and 12-hour intervals (e.g., ~7:00 AM, ~1:00 PM and ~7:00 PM)
with food. In a particular embodiment, the patient is administered 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yi]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof as set forth in Table 1 continuously for 14 days, followed by 14 days without
treatment, followed by an additional 14 days of administration, followed by an additional 14
days without treatment. In another particuiar embodiment, the patient is administered 3-[5-
(Z—ﬂuoro-ph.enyl){l,2,4]0xadia201~3-yl]-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof as set forth in Table 1 continuously for 14 days at three daily doses
of 4 mg/kg, 4 mg/kg and 8 mg/kg, followed by 14 days without treatment, followed by an
additional 14 days of administration at three daily doses of 10 mg/kg, 10 mg/kg and 20
mg/kg, followed by an additional 14 days without treatment. In certain embodiments, a
single daily dosing regimen set forth in Table 1 is followed each day. In other embodiments,

different dosing regimens set forth in Table I can be followed on different days.

Table 1. Dosing Scheme

1 2 3 4
Regimen | TID dosing TID dosing | TID dosing TID dosing
with food with food with food with food
Schedule Continuous Continuous | Continuous Continuous
Daily Admin. Daily Daily Admin. | Daily Admin.
Admin.
Time Dose
~7:00 AM 4 mg/kg 7 mg/kg 10 mg/kg 20 mg/kg
~1:00 PM 4 mg/kg 7 mg/kg 10 mg/kg 20 mg/kg
~7:00 PM & mg/kg 14 mg/kg 20 mg/kg 40 mg/kg

Abbreviations: TID = three times per day

[06103}
drug will be taken at approximately 6-, 6, and 12-hour intervals (e.g., at ~7:00 AM after

Patients preferably take the drug within 30 minutes after a meal; ideally the

breakfast, ~1:00 PM after lunch, and at ~7:00 PM afier supper). Patients ingest the drug by
filling each bottle with the required amount of water or other pharmaceutically acceptable
sotvent, capping and shaking each bottle for about 60 seconds, and then ingesting the
contents of the required number and size of bottles per dose. The entire dose of reconstituted
drug is to be taken at one time. After ingestion, each dosing bottle s half-filled with water or
another pharmaceutically acceptable solvent, capped and shaken, and this water or other

pharmaceutically acceptable solvent from the bottle is ingested by the patient. This rinse
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Best of nostrils 9/15 (60%) <0.001 8/15(53%) <0.001 Mean of both nostrils 6/15 (40%) 0.005 7/15
(47%) <0.001 Number of patients with improvement in TEPD chloride conductance to normal: WO
2008/045568PC%AP$F667/021921 Best of nostrils 8/15 (53%) 0.008 PCT/US2007/021921

procedure is carried out once. In certain embodiments, the drug is provided as a sachet. In
these embodiments, the appropriate amount of the drug can be weighed or measured and

combined with an appropriate pharmaceutically acceptable solvent prior to administration.

5.3 Example 3:0ral Treatment of Nonsense-Mutation-Mediated Duchenne
Muscuiar Dystrophy

[00104] The present example sets forth an illustrative dosing regimen useful for the
treatment of nonsense-mutation-mediated Duchenne Muscular Dystrophy.

160105] 3-[5-(2-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof is provided as a vanilla-flavored
powder for suspension. The drug is manufactured under current Good Manufacturing
Practice conditions (¢GMP). The formulation can include binding and suspending agents,
surfactants, and various minor excipients that aid in the manufacturing process. The mixture
can be packaged in 40 mL plastic (high-density polyethylene [HDPE]) bottles sealed with a
foil seal and a white plastic, childproof cap. Each bottie can-contain 125, 250 or 1000 mg of
the drug substance, which is 25.0% of the total formulation weight. Alternatively, the
mixture can be provided in a sachet formulation, such as set forth in Example 6. Excipients
(and their proportions of the total formulation weight) include a suspending agent (Litesse®
Ultra [refined polydextrose] — 25.7%), a binding agent that can also provide taste-masking
(mannitol - 25.0%), surfactant agents (polyethylene glycol 3350 -12.8% and Lutrol® micro
F127 [poloxamer 407 powder] — 3.7%), a disintegrant (crospovidone ~5.0%), and other
excipients, each less than 2% (hydroxyethyl cellulose, vanilla flavor, magnesium stearate
[non-bovine], and colloidal silica) can be present. Bottle labels indicate the identity of the
drug substance, the lot number, the amount of the drug substance, and the storage conditions
(e.g., room temperature or refrigeration at 5° to 8°C).

[60106] Dosing of the drug is based on milligrams of drug per kilogram of patient
body weight. The total volume corresponding to the total milligram amount of drug to be
administered to a patient should be calculated. For example, if a 30-kg patient is to get 4
mg/kg, then the dose to be delivered will be 30 X 4 = 120 mg. This patient should be dosed
using the 250 mg dose bottle. Since each mL of the suspension in the 250 mg dose bottle
contains 250/10 = 25 mg of the drug, this patient should get 120/25 = ~5 mL of the
suspension for each 4 mg/kg dose). The same patient when treated with the 8 mg/kg dose in

the evening would have a calculated dose of 240 mg and would receive one 25C mg bottle
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8/35(53%) 0.008 Mean of both nostrils 6/15 (40%) 0.032 7/15 (47%) 0.016 [001591The treatment
effects at the lower and the higher 3-15-(2-fluoro-phenyl)- [1,2,4]oxadiazol-3-y1}-benzoic acid dose
levels were W6t 28igti¥deetly significant, suggesting that further dose escald{drlivddy) HBe b necessary
and that even lower doses of 3-15-(2-fluoropheny1)41,2,4]oxadiazol-3-yl]-benzoic acid may be
effective in improving TEPD chloride conductance. Statistically significant results and positive trends

o ooy B B B ovaments
from studijtedrayadndia thedlofgbetighergioptsisarabinstyekyimgae Prtiemsfanetfiastons FVC and
e SRS T N e NG A e pent v
treatmenheylideTaBdBWERdfieighdy metisaj @dwitlc into a dosing syringe of an appropriate
type and size (e.g., a Baxa, Exacta-Med, calibrated, latex-free, plastic, oral dosing syringe)
and dosed using the same syringe. During the same 24 hours after reconstitution, >1 dose
may be taken from the same bottle of suspension; however, reconstituted drug should not be
stored beyond 24 hours with the intention of using this material again for multiple doses in
the same patient. [f the total amount of drug to be taken in 1 day exceeds 10 mL (for 250 mg
bottle) or 20 mL (for 1000 mg bottle) of the reconstituted drug, then a new bottle of drug
should be used for each dosing.
[66167] The reconstitution and dosing of the drug product is done at room temperature.
No specific warming of the drug product is necessary before reconstitution. The drug can be
reconstituted with any pharmaceutically acceptable solvent (e.g., water, milk, a carbonated
beverage, juice, apple sauee, baby food or baby formula). For each 250 mg bottle provided,
~10 mL of water or other pharmaceutically acceptable solvent is added to achieve a
concentration of about 25 mg/mlL in the total volume of suspension. For each 1000 mg bottle
provided, ~20 mL of water or other pharmaceutically acceptable solvent is added to achieve 2
concentration of about 50 mg/mL in the total volume of suspension. Immediately after water
or other pharmaceutically acceptable solvent is added to the dry study medication, the
bottle(s) is capped and shaken vigorously by hand for about 60 seconds to achieve
homogeneity of suspension. Although the suspension may remain in the original plastic
bottle for up to 24 hours before ingestion, it is recommended that the drug be taken shortly
after reconstitution. If there is a delay of more than 15 minutes between reconstitution and
dosing, the bottie should be reshaken vigorously by hand for about 60 seconds.
{00108] Treatment is administered continuously for as long as necessary to a patient
having or susceptible to having Duchenne Muscular Dystrophy. Table 2 sets forth illustrative
daily dosing regimens for 3-[5-(2-fluoro-pheny!)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof wherein administration occurs
three times per day at 6-, 6-, and 12-hour intervals (e.g., ~7:00 AM, ~1:00 PM and ~7:00 PM)
with food. In a particular embodiment, the patient is administered 3-[5-(2-fluoro-phenyl)-

[1,2,4]oxadiazol}?a«y]]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
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Endpoint Entry Treatment Change p-Value Lung function (expressed as a percentage of normal for

gender, age and height): Mean FEVI 65.8% 69.1% 3.3% 0.015 Mean FVC 80.2% 85.1% 4.9%
0.037 WO 2008/045566 PCT/US2007/021921

thereof in one of the dosing regimens set forth in Table 2 continuously for 28 days. In certain
embodiments, a single daily dosing regimen set forth in Table 2 1s followed each day. In
other embodiments, different dosing regimens set forth in Table 2 can be followed on
different days. In certain embodiments, the drug is provided as a sachet. In these
embodiments, the appropriate amount of the drug can be weighed or measured and combined

with an appropriate pharmaceutically acceptable soivent prior to administration.

Table 2. Dosing Scheme

1 2 3 4
Regimen TID dosing TID dosing TID dosing TID dosing
with food with food with food with food
Schedule Continuous Continuous Continuous Continuous
Daily Admin. Daily Admin. | Daily Admin. | Daily Admin.
Time Dose
~7:00 AM 4 mg/kg 7 mg/kg 10 mg/ke 20 mg/kg
~1100 PM | 4 mg/kg 7 mg/kg 10 mp/kg 20 mg/ke
~7:00 PM 8 mg/kg 14 mg/kg 20 mg/kg 40 mg/kg

Abbreviations: TID = three times per day

[060109] Patients are administered the drug within 30 minutes after a meal; ideally the
drug will be taken at approximately 6-, 6, and 12-hour intervals (e.g., at ~7:00 AM after
breakfast, ~1:00 PM after lunch, and at ~7:00 PM after supper). Patients ingest the drug by
filling each bottle with the required amount of water or other pharmaceutically acceptable
solvent, capping and shaking each bottle for about 60 seconds, withdrawing the appropriate
amount of volume from the bottle using an oral dosing syringe and ingesting the contents
directly from the dosing syringe. The entire calculated volume of reconstituted drug
corresponding to the dose is to be taken at one time. After ingestion of the drug, the dosing
syringe should be filled with the same volume of water or other pharmaceutically acceptable
solvent as the dose volume, and should be ingested by the patient. This rinse procedure
should be carried out once.

| [00110] Efficacy of treatment can be determined by measuring the change from a

baseline measurement of dystrophin levels in a biopsy of the foot muscle extensor digitorum

brevis (EDB).

5.4 Example 4: Preparation of Unflavered Dosages of 3-[S~(2-Flu0r0-nhenvl}-'
[1.2.41oxadiazel-3-vl]-benzoic acid or a Pharmaceutically Acceptable Sals,
Solvate or Hyvdrate Thereof
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Weight 58.3 kg 59.0 kg 0.7 kg 0.012 [001601In addition, although changes in patient's symptoms
were not formally measured through the use of a quality-of-life questionnaire, trial investigators were
requested tH@SREHEE6ENanges in patients' cystic fibrosis symptoms. In tReXB5pHERI3hcluded in the
interim analysis, 6 reported general improvements in well being, 6 reported decrease in cough and 10
reported decreased mucus thickness and easier clearing of mucus. 5.11 Example 11: Dystrophin,
Sareog| nd Dystt nEx y noflupreseenee and,Western Blotting
[00161]é§§ggﬁof the I%IJ_;%Bgdr%n%lic e 5’5‘% ?Tll)i%ié s FoorL o] (—.f 00 ?slcp%cr! ormed under local
anestheskeantoomstipascsetddliosalinssbnte @d@eﬂs&@éhmfaﬂemhébéaha\p@)ed@q'grred) prior to
reatmen, BRI he et inghandelpshax Akl aiment. Jhe.Biorsy ipiasRs bR aRrTomed

using standardized techniques (Stedman, 2000, Human Gene Therapy 11:777-90). The entire muscle

belly (wHerdir &esrbre)qgrrémme@mﬁfmfm@edub@wgﬁédurﬁaaen@@aeagrewm@mm@sy prior to
treatme%&%ﬁ'@%ﬁlﬁﬁpgﬂ%%ﬁ@tﬂh\ﬂgﬁqd@ﬁ@ Allaastad E?ggi%'&% aﬂ%mm%rmg en collected

on the last day of treatment is divided into at least 2 fragments. The biopsy specimen is'placed on a

telfa gauze $pong @i taraudensi iR erBdenn EIPRE Dipidy sprdedniath EstéWéHa@filéw power under
a Stereo@l@éeﬁg%”&ﬁﬁ‘iﬁﬁf&ﬁ%éﬁ esighliRiniiRan HsRIRtBLT 18 ANSEIRIS HRR, UBkseeisd using a

sharp scalpel in a cross sectional fashion (perpendicular to the orientation of thé fibers) whenever

possiblea#hdBMewée F2reSORr 2 Tt b9 i alonesciie L8RV SpASHE, TPRUSAPNPNEIS then
frozen inliguid AitragemER0ISSLISAPENIERE HIRDSIRrERd 1o adiamiskaibiRaen reseryisans ield 1 inch

above the liguid/vapor interface for 2 minutes of slow cooling and isopentane e%gporatlon before

immersidnir h%éffﬁwafﬁ.%@eha%wreﬁﬂéa%ﬁe%éameelaﬁ%aa#wﬁr%g@rr d stored on dry ice)
fol labelegnifbnihe:6aliPFORG SikconuDRRE RAtIAD MUMAAE 3B BRIRHEIAIS, and foot side

(right foot or left foot). [00162]All sample containers are clea%y5 labeled in a fashion that identifies the

subject SHEPEREIES w&e&b%&r&e@&ﬂg% [pinedenp AR Shp e coftaiitirdines grahthar ¢Hat prevents

the Iabehfsarprbaeemmeﬂeﬁaﬁ@@naﬁamlesawgmﬁe&é@r@,@ai%}:%www%reym
immedi fter cedure erformed. F ectio, ystrophin, 3 commercially available
antibodaig ﬁ? gg'éthp {REE #jﬁ?% l OHREN %é?drﬂﬂmte g CiI %ﬁrc?uatfgﬁ?ﬁﬁ%f the protein are
employe(drﬁpbﬁét&ﬁtmﬂ%msmgly@mieam diystrexglﬁmeemplea-sﬁpmwaﬂwlavarIable
antrbodles ainst a arcag| -d can are used whe sr le.
ol e R S A R e S S e
normalizétionabé vkt dl umiies&eﬁeedatmum\jtaganmgtsatmmmaj nwknlewpmgrﬁmdmageﬁ ‘azlee stored
digitally and preserved for future review, nd f| al evaluation at t 0 tign of the study. Tissues
are alsogprc%c%s%sse%l?o’r %ééﬁé I%trcfrgg%%?%%p srgr%%erﬁl/{;%rﬁ%pgon% Wj t?ogqycan by Western
blotting aging:ttea sam chadtinp dredudl lsrmsommmtmlagem aperoapituced mnd pifeserved for future review,
and for fj natthe.c I tlon f the study..Remai cIe tlssue samples are
preserve@%o'?l\é%ér%? rgn%a gar%% %agﬁgo m ﬁ angtpr’ elrrlrcéarr{r;\?}gfvega %ﬁvﬁﬁa%e unbsggmmg and
Westernsbisttirtgtaréoedpwibpbd formpetfein detection. [00163]Muscle biopsies are commonly performed
on DMD subjects as a component of diagnosis and as measures of therapeutic effect in the context of

research studiesss ED B andies NIShaaeRidaAune Vbt DFaRaes 98 RUR-BUsss- iRhAalyiactivities and

therefore sampling thif mdsete 8iags1 RO AR AV ELRE JHAOHRIAh GeAseIHRNG e IRt Jipect.
Because it is little useds g £l BIRUIsEETRHBIKETY T0 demonstrate substantial fibrotic feplacement of

muscle and thus provides an appropriate tissue for detection of dystrophin production. Sampling of the
EDB muRii¢ldffers adbh'tfe(mﬂhnamiphm,dwhmgmmﬁm%ﬁ]i&e&sydacﬁdmtﬁy can be dissected
under log Iaa}rr}raecsetu ecsdr and I \{ldeﬁts%ff\r%i gr(l)tr ({ggtgtﬁ‘ofeg ssue to arrxs%u\g thi?J reﬂiuwe(gJ analyses.
Immunofitiorescence %%C WeSter blo Ing aré rOL S per rmed of mustle bropsy Specimens to
confirm ﬂagpr@sedﬁémm“o&aem@eﬁﬂadt}lpwgﬂm@stxmﬁmmﬁn dibsealtoe ofmulystfephindisndewed as
contimaligh.of e diadnonin o R Resieialion ol diterii, wlh lesalEaion o e fecie
membrane as been consi ere a rect measure prec nrca linical pRarmacos yhamic activity
(Barton- Imihrbli’m@&md(suﬁpﬂndw]ﬁgdt(ﬁlsgﬁlﬁcthmGaMI@@@@pamtacmms2@41)&[55@1)@ 5.12
Examplé i, Hopet Andd-auor AR YRR FPPI6HERRRLR M BNRnGremity myometry are

performed using a h
polyethylene [HDPE]) bottle sealed with a foil seal and a white plastic, childproof cap. Each

bottle can contain about 35 mg, about 70 mg, about 125 mg, about 140 mg, about 175 mg,
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myometer following standardized procedures (Beenakker, 2001, Neuromuscul. Disord. 11(5):441-6;
Hyde, 2001, Neuromuscul. Disord. 11(2):165-70). It is recommended (depending on the subject's
baseline fuﬁ’i’:ﬁ&ﬂ%ﬁ"g‘fﬁ%) that evaluated muscle groups include hip abdu%%fg?’ ed8%tnsors, elbow
flexors and extensors, and hand grip. Bilateral assessments can be done, and three measurements
can be recorded from each muscle group on each side. These parameters are monitored prior to

reatmenh A0 56, ECAN 015 g oL e eI ARG g Al ungosian s egpment. During

the pre-treatment and treatment periods, the myometry procedures are performed prior to the muscle

biopsy. fboE651fametry-bséedbimenphanihd hhilsddEeotyndinemenr avé er gensitive and
repmdU5Mﬁﬂ&%ﬁ%5%395&%5%%5&5!%[‘&}%%QJFW?J@%&%Q@%‘&HEQHM& fihjects (Beenakker,
2001, Neuromuscul. Disord. 1 | (5):441-6; Hyde, 2001, Neuromuscul. Disord. 11 (2):165-70).
Inter-ratBiORSIABI e BlaL ST HOISUEIEFBHOY inlils ESRARSRG DRIty tssTBr. 1985
68(6): 9732 Hirhis &99&63;&'.{%%?m2‘§.@%),|%i%%gingjaégﬁ%]tﬁgle&) af38 FRIVRR'GLIRAR! muscle

strength testing, myometry is a more sensitive and less complex measure of muscle function

(McDon&RM805- A5 ) PHifckriderEnamly et gaphaterd 050 The {éstrbhube B aifyoadministered
by the eyalaton(Q Sn-PBYSiSiANEN Ry 3ina! fhesapisthb LA Semele L3:0%i)eadamgtion Tests WO
2008/045566PCT/US2007/021921 [00166]Timed function tests include time taken to stand from a
supine FESiTRSiFRS hdRETIBATK GO Aoy HRE R CHEAOS CYRAB 1A LeXAt ARa28Rsstairs
(Mendeliich389 [ NonER@hind ] Mt AR 50D 2rad b praent] 98 Witk iN@Uraht&(41:383-8). These

parameters are monitored prior to treatment, on the second to last day of freatment, and during a
follow-u PEAGHEFSFHER A L e AN TR S re it tRE e AT A 55 e SRS RATEd function
tests arepefermesspiondaitis pusalerhionsiod Q0161w Thererastadtianaitakeni o, stanghipom supine
position, time taken to WalkéO meters, and time taken to climb 4 sta ard-sizedl stefs%@rovide an
additionBI RHSEIESMIALARC PR ABABIREFI YINBTRbAPABRAC P AL ACtERIFR fepbdlicible,
commonly/sempieyadilkmpledeadministenanddiauppiiosiuns g fospensatp thetapgutic intervention
with stergids Men%(ikl‘l, 198%,fN Enal. J Med. 320(24):1592- 7; %ﬁl}ggs 1991, Arch. Neurol.
48(4):383-8f HEF ST OE AT BT FH COR (SRR A6 1 BB o PR SRl i P using a
commerfgiaily¥vailable NAE:lifike@kinetitassee fRiaghdstienGledhicalsdddf, dusbrate CT). Serum CK
levels are measure g)rriorgo ;[_r artrirrgeenitl,1 %n.(rigx 1 (prior to first dose), day 7, day 14, day 21, and day 27
during the treatmen pé:]rpod¥ tha %ncday 85 j 56 after treatment. Serum CK is increased in
Duchenne muscular dystrophy and therefore is a readily measurable diagnostic marker for the disease
and mayservesa%a S Eiie oehet Horrda iosirel S~ -{ar

1989, New Eng. J M g PO ST kg eeudieg vilole-body
muscle integrity. Coneé¢ Ei@hd f&% in the serum are increased 50- to 100-fold in subjects
with DMD an measurﬁlments of jts Ie#els re used in making an %aTrIg/ dia nos?iéoé th? disease
(Worton! Hd%husculd™8yREOBRIEPIFK AR\ VENE FPOUBLALHshA ha ROSCAHEHIURNE The
metaboligraidisadieewat fasiy ohdhlieriedpdisaass aBtheninvel fdil New Yatls Moa@raweHill, '
2001:5493-523), The levels,of serum. CK are measured tq monitor the progression of the disease and
sorve ad ATATHI AP TRURAS ARTHALE SR B L] R PGS LB ALty (Potitanc,
2003, A¢fa{Myalr2a5dlip-{2 1), 4l aiarke 5 hak tadvaintagdobe phusedt aar 4y easiptabepeatedly, and
frequenty pssessed with awidely avalable and reliable sssay. Frior ginical studies iave shown
decreases in serum COMRCIGERt with provements’i 3cié strengeth aaurlnréntrea‘tment with
steroids Rgjtte npt@asl] Braih:Desiler Suhp loBOwIBY, a3 ROOSIOTSREEGRCT /TA8R0D7/021921 5.15
Examplerﬂ%gie[%g%%l‘n@grt?%ast and Muscle Cell Culture 1001701Studies are performed on muscle

PRHCTYY ) Y HEE

tissue 3 HE SKi froffrpattents to-tdetermine-whethergysttopbinproduction-tprimary-musete—cultures
ngredient ; . Weight Yo | .
from thespatients corresponds with-dystrophin dgg%gﬁ—ﬁ%vﬁme—expemﬁeﬁﬁ—e«ahﬁewhether
dermalif OQ%VU S when eréntiated’into muscle cells in vitro by transfectionjwith a
Myo-Dp SXRr %ﬂ?ﬁ: onstruct (Wang, 2001, Development 128: 4623-33), demonstrate
dystro ; to treatment—Corretationsof skincettresponse-with-ctinical activit
itess T8 24 F
may off D) G.Il' ‘0. dictive-testinsete 'tilj.%IUth paticllib fot thCIapy or-for ouccrning new
n Sr-dre-traatimet o alla—age m o o H H H b
age ts vy u rg ; lcro L£ i P H L DRCQ) H g
transpotfin ||b{:||ga|| profreratormrmeattim (o b S) gt ON1CeTC essary. If
; dnnitg clanithin—2 4 la o 5 e £ H H i
the tis U Ih!ﬁ%&ﬁ’lﬁﬁfﬁﬂlfﬁ&élm z4 ToUrsS;-the-Mma grgreanue rroZefrnumarprom tornedium
containng-1o9%-bwvtSO-and-stored-intigtid nitrogen-{or-dry-ice)y—At-the-time-the-tisste-is-te-be prepared

for setting up the myoblast culture, biopsy material is washed in PBS. PBS sufficient to keep the tissue
moist is addagdnate a culture dish. The biopsy majgrial is minced thoroughly with razor blades, toward
an almost homogeneous suspension. Approximately 2 ml of collegenase/dispase/CaCl2 solution per
gram of tissue is added and mincing is continued for several minutes (e.g. for a muscle biopsy of
5x5x5mm use 1 ml of enzyme solution). The suspension is transferred into a sterile tube and

incubated at 37C in a waterbath until the mixture is a fine slurry (e.g., about 20 to 30 minutes). The
criecneancinn ic fiirthear homoneni7zed by ninettinAa 110 and down caveral timece diirina incirithation



5.16 Example 16: Phase 2 Study of 345-(2-fluoro-phenyl)-11,2,410xadiazol3-yll-benzoic as an Oral
Treatment for Duchenne Muscular Dystrophy 1001711Subjects must have met all of the following
conditions t&/8&WREHISFor enroliment into the study: [00172]1. Diagnosis 6F BieHEMRE Mhuscular
dystrophy (DMD) based on a clinical phenotype presenting by age 5, with increased serum CK and
absence of dystrophin on a muscle blopsy (negatlve sarcolemmal stalnlng with an antlbody to the

C- terrr'rqﬁl pﬁ‘;rt_ frof-the dybuuplllll puuu::m;, 166 b\)?ISL Presence ofanonsense mutation i the
d a'nlna —\-a RF\’I7A1Q
ystro A cd{;.i.&dﬁéu;l'-r;o. Documentation-that Jgﬁjluplllll gene bcqucllullg has-beemperformed or,
if seqUEREIRG RS hot-already-beer-performed—that 2 blood-sampte-hasbeen-sent-forthecgnfirmator
6 Y P Ha Y
d L L A1 N 100171 A Dlavaioalarmiants L
yStropetf e SEQUENEIRG, ToUL7 oA nysSiea mitnatiorot lawuglaplub ||||ag|||g evidence of
EDB mus&ieS Bt fef{0017615-Ability-to-ambiilate 10017716 Male-sex:- {081 7817—Ade >5
years; 16847918 Willingress-to-abstain-from-sexualintereourse-oremploy-abarrier-ormedical
method . of co n‘}r C tiqn during the study drug administration and follow-up periods in subjects known
to be se. ﬁhlﬁ,_a RIEWAHB010 WillingRess-andalility-to N‘mply with-seheduted visitsdrtig

Hscle
tif >18
If the

P111.

admini oeed
biopsi O Ie to prowde wrltten informed conser
years oP'ag it (with parental/guardian consent) if >7 years of age.
subject-fE P IR 5808 SYLTR NN it dian-¢capsent-alone-willbe-obtained:-and-106183
Evide le‘}Qﬁ @m iV cnnnnrl and datad. in nrmnrj\zsri%ent doewment

“Polyethylene Glyeol 12, T

Lutrol® Micro 3.7

Mannitol 25.0

Hydroxyethyl Cellulose 1.5

Vanilla Flavor 0.75

Crospovidone 5.0

Cab-o-sil 0.1

Magnesium Stearate 0.5

[00115] The sachet is then labeled to indicate the identity of the drug substance, the lot

number, the amount of the drug substance, and the storage conditions (e.g., refrigeration at 2°
to 8°C). Prior to administration, an appropriate amount of the drug product is reconstituted in
an appropriate volume of a pharmaceutically acceptable solvent (e.g., water, milk, a
carbonated beverage, juice, apple sauce, baby food or baby formula). The drug product can

be stored at room temperature for up to 48 hours prior to reconstitution.

5.7 Example 7;: Transepithelial Potential Difference (TEPD) Assay

[00116} The measurement of transepithelial potential difference (TEPD), also known
as nasal potential difference, provides a sensitive evaluation of sodium and chloride transport
directly in secretory epithelial cells via assessment of transepithelial bioelectric properties
(Knowles et al., 1981, N. Engl. J. Med. 305(25):1489-95; Knowles ef al., 1995, Hum. Gene
Ther. 6:445). TEPD is performed in each nostril using standardized techniques (Standaert e/
al., 2004, Ped. Pulm. 37:385-92). In the procedure, a small plastic catheter is used to assess
electrical differences across the outer cell membrane of nasal mucosa cells in the nostril.
TEPD values are expressed in millivolts, or mV. A chloride conductance equal to or more
electrically negative than -5.0 mV is generally considered to be in the normal range. TEPD

assessments are made on the nasal epithelium cells lining the inferior turbinate because these
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(assent also required for children?? years of age) indicating that the subject/parent/legal guardian has
been informed of all pertinent aspects of the trial should be followed. 1001831 The presence of any of
the followin® €ci8fiiEcHill exclude a subject from study enroliment: WOPCT/US2067/021921
2008/045566PCT/US2007/021921 [0018411. Prior or ongoing medical condition (e.g., concomitant
illness, psychiatric condition, alcoholism, drug abuse), medical history, physical findings, ECG findings,

or Iaboratq{%i abnorm%htX that, {h '}E mvest atorslapll F I]Ii:oluld agive,isel aﬁect the gdalfety of the

ASIET, CCES e I‘B 11N I' ail’
subject, makes'i |kelyt At the CourSe of treatt ollow-u "be comgléte or could impair

the assdmémmﬂmmwmuﬁshe[@@m%]m t@hrsma’t sbﬁmtmrsimﬂ(s@mbmtcdngéﬁivdmardlac failure

(A Call t 2001 JA

ol Cart i B s R D SR Bl S RO br el L Loy et o1
human issfaideficieresyivitay @itheted 00 1874uid efibgolbiro£ e @HERIID@EBB&E Serum albumin
<25 o/, MG, AermAl ST or ORI CIaRaIaIon BRI ol PofpA, 10019017

Abnorma re ction (serum creatlnme > tlmés aboratory’s upper nor 019118.

History wwlcﬁmp@tlmm@gl@éhmﬁéﬂfﬁﬁﬁatwﬂpr[dmmt@ﬂgomamﬁmmsuppresswe
herapy (Pey HhensoMeRalesaido) &19601 géc}]cﬂlo%&q RS0 Balber dNSRGAARAl A within 28

days prior to start of study treatment 4]11. Ongoing participation in any o therapeutic clinical
trial: integration of the presence, functional activity, and apical location of the CFTR in airway

celis. Furthermore, it is a direct measure of CFTR activity that is not likely to be affected by
supportive or palliative treatments for CF (with the possible exception of systemically
administered aminoglycoside antibiotics). Of importance is evidence that TEPD values can
correlate with the degree of pulmonary dysfunction and radiographic abnormality (Ho et ol ,
1997, Eur. Respir. J. 10(9).2018-22; Fajac et al., 1998, Eur. Respir. J. 12(6}:1295-300;
Sermet-Gaudelus ef al., 2005, Am. J. Respit. Crit, Care Med. 171(9):1026-1031). In
particular, TEPD assessment of isoproterenol-induced CFTR chloride activity has
demonstrated better predictive value than genotype in determining FEV1 and radiological
score (Ho et al., 1997, Eur Respir J. 106(9;:2018-22). Under baseline conditions, TEPD-
assessed chloride channel activity is very unlikely to normalize spontaneously in patients
with CF; any observed improvements in TEPD-assessed chloride channel activity are
expected to specifically denote pharmacological activity of CFTR-correcting therapies.
Accordingly, it has become the primary endpoint in Phase 1-2 pharmacological and gene
replacement studies aimed at correcting CFTR dysfunction (Peckham et al., 1995, 4J. Clin
Sci (London). 89(3):2’7%8.4; Wilschanski er af., 2003, N, Engl J. Med. 349(15):1433-41).

5.8 Example 8: CFTR Immunofluorescence

[66117] The collection and processing of the nasal mucosal curettage from each nostril
of a patient for measurement of CFTR protein by immunofluorescence and by quantification
of CFTR mRNA is performed using standardized techniques (Clancy ef al., 2001, Am. J.
Respir. Crit. Care Med. 163(7):1683-92; Amaral et al., 2004, J. Cyst. Fibros. 3 Suppl 2:17-
23). The immunofluorescence staining of normal epithelial cells (for example, from nasal
mucosal scrapings) reveals the presence of most of the CFTR proiein at the apical surface. In
animal models of nonsense-mutation-mediated CF or in patients with nonsense-mutation-

mediated CF, CFTR staining is absent (e.g., in patients homozygous for a premature stop
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[00195112. Ongoing use of thiazolidinedione peroxisome proliferator-activated receptor gamma
(PPAR y) agonists, e.g., rosiglitazone (Avandia(r) or equivalent) or pioglitazone (Actos(r) or
equwalent)"T@bzi'%’ﬂ%(‘thange in systemic corticosteroid therapy (e.g., it trddtent;
cessation of treatment; change in dose, schedule, or type of steroid) within 3 months prior to start of
study treatment; or 100197114. Treatment with systemic aminoglycoside antibiotics within 3 months
prior to start of tudy treatment.,1001 2-Flugro-phenyl) 4 enzoic acid
was provulf]{e |ﬁls)a0 }/Srﬁu ation 88§%W 8dn hﬁé]?é) @n rglg mrgﬁ On:fé %d}‘ﬁl zilgtere over ggjﬂglgys for each
treatmentwehortthanpritialicohortab O e intsageHe)anaréftebatgd Saidbp o Dg athysionithl

345-(2-f iazol- review of the
cinoal S B Bl e ool e B et

345-(2- fﬂmg@h@wt}[lr@ﬁp@&z@@@@i@%t@@ﬁb@it&b@ﬁ& [roteinGes agsessBlvig/kg TID., Thus, each
patient ieagiathadaiallodanss ohA2. et RaGHIG 2t oradizel s Yéishgnzoic acid.

[00199]Partial restoration or increéase In extensor digitorum brevis muscle membrane dystrophin on
staining Yo selmkehdihal Yomdif ugihe Hedteld (Y déhdtistrated in some patients at both dose
levels on day 28 relative to baseline. The mean pharmacokinetic parameters obtained from the study
are set forth bedaw in  abienTe 3¢ ale claeyShenetiin AléstsTable 7 Parameter 4, 4 8 mg/kg 10, 10, 20
mg/kg 20, 20,40 mg/kg Predicteda N=6

[00118] Pulmonary function tests, including FEV1, FVC, and MEF2s.75, are measured

using standard spirometry procedures. Assessments of pulmonary function (including
MEF2s.75, FVC, and, particularly, FEV1) have been acknowledged as definitive clinical
endpoints in patients with CF (Food and Drug Administration, 62ad Anti-Infective Drugs
Advisory Committee. Discussion of NDA for tobramycin solution for inhalation (Tobi®) for
the management of cystic fibrosis patients. November, 1997; Tiddens, 2002, Pediatr.
Pulmonol. 34(3): 228-31). FEV1 and other pulmonary function testing measures have been
shown to correlate with disease severity, predict morbidity in terms of health care utilization
and IV antibiotic usage, and indicate the risk of CF-related mortality (Food and Drug
Administration, 62n4 Anti-Infective Drugs Advisory Committee. Discussion of NDA for
tobramycin solution for inhalation (Tobi®) for the management of cystic fibrosis

patients. November, 1997). Pulmonary function testing is simple to administer (even in
patients as young as 7 years of age}, and uses standardized equipment and techniques that are
widely available. Interpretation is performed using well-established normative equations that
account for patient age, height, and gender. Improvement in FEV has been acknowledged as
quantitatively demonstrating meaningful clinical benefit in CF, and has served as the basis for
regulatory approval of dornase alfa and inhaled tobramycin (Food and Drug Administration,
62n¢ Anti-Infective Drugs Advisory Committee. Discussion of NDA for tobramycin solution
for inhalation (Tobi®?) for the management of cystic fibrosis

patients. November, 1997).

5,10 Example 18: Phase 2 Study of 3-]5-(2-fluoro-phenvD-[1.2.4loxadiazol-
3-vll-benzoic as an Oral Treatment for Nonsense-Mutation-Mediated
Cvystic Fibraosis
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Predicted 14=20 Predicteda 14= 10 Day 1 Day 28 Day 1 Day 28 Day 1 Day 28 AUCo-24

pcpshour/mL 176 87 91 439 291 235
WO 2008/045566 PCT/US2067/021921

{00119) Patients must have met all of the following conditions to be eligible for
enroliment into the study:

[06¢120] 1. Diagnosis of CF based on documented evidence of a conclusively abnormal
sweat test (sweat chloride >60 mEqg/liter by pilocarpine iontophoresis (LeGrys, Sweat testing:
Sample collection and quantitative analysis: Approved guidelines — Second edition, National
Committee for Clinical Laboratory Standards 2000;Vol 20:14});

(00121} 2. Abnormal chloride secretion as measured by TEPD (a more positive than -5

mV TEPD assessment of chloride secretion with chloride-free amiloride and isoproterenol);

[00122] 3. Presence of a nonsense mutation in one of the alleles of the cfir gene;
[00123] 4. Documentation that ¢ffr gene sequencing has been performed,

[60124]) 5. Age >18 years;

[00125] 6. Body weight >40 kg;

[00126] 7. FEV1240% of predicted for age, gender, and height (Knudson standards)
(Knudson, 1983, Am. Rev. Respir. Dis. 127:725-734);

[00127) 8. Oxygen saturation {as measured by pulse oximetry) >92% on room air;
[00128] 9. Willingness of male and female patients, if not surgically sterile, to abstain

from sexual intercourse or employ a barrier or medical method of contraception during the
study drug administration and foliow-up periods;

[060129] 10. Negative pregnancy test {for females of childbearing potential);

[60136] 11, Willingness and ability to comply with scheduled visits, drug
administration plan, study procedures (including TEPD measurements, clinical laboratory
tests, and PK sampling), and study restrictions;

[00131] 12. Ability to provide written informed consent; and

[006132] 13. Evidence of personally signed and dated informed consent document
indicating that the patient has been informed of all pertinent aspects of the trial. '
[00133] The presence of any of the following conditions excluded a patient from
enrollment in the study: '

[00134] 1. Prior or ongoing medical condition (e.g., concomitant illness, psychiatric
condition, alcoholism, drug abuse), medical history, physical findings, ECG findings, or
laboratory abnormality that, in the investigator’s opinion, could adversely affect the safety of
the patient, makes it unlikely that the course of treatment or follow-up would be completed,

or could impair the assessment of study results;
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470 866 490 C1113% iip/mL 18 10 11 47 27 22 44 76 46 Cmin og/mL 7.90.5 0.6 19.8 3.8 3.4

WO 2008/045566 PCTAIS2007/021921

[66135] 2. Ongoing acute iliness including acute upper or lower respiratory infections
within 2 weeks before start of study treatment;

{00136] 3. History of major compilications of lung disease (inciuding recent massive
hemoptysis or pneumothorax) within 2 months prior to start of study treatment;

[60137] 4. Abnormalities on screening chest x-ray suggesting chinically significant
active pulmonary disease other than CF, or new, significant abnormalities such as atelectasis
or pleural effusion which may be indicative of clinically significant active pulmonary
involvement secondary to CF; '

[00138] 5. Positive hepatitis B surface antigen, hepatitis C antibody test, or human

immunodeficiency virus (HIV) test;

[00139] 6. Hemoglobin <10 g/dL;
[00140] 7. Serum albumin <2.5 g/dL;
[060141] 8. Abnormal liver function (serum total bilirubin > the upper limit of normal,

or serum ALT, AST, or GGT >2.0 times the upper limit of normal);

[00142] 9. Abnormal renal function (serum creatinine >1.5 times upper limit of
normal);

100143} 10. Pregnancy or breast-feeding,

[00144] 11. History of solid organ or hematological transplantation;

100145] 12. Exposure to another investigational drug within 14 days prior to start of

study treatment;

{00140] 13. Ongoing participation in any other therapeutic clinical trial;

[00147] 14. Ongoing use of thiazolidinedione peroxisome proliferator-activated
receptor gamma (PPAR v) agonists, eg, rosiglitazone (Avandia® or equivalent) or
pioglitazone (Actos® or equivalent);

100148} 15. Change in intranasal medications (including use of corticosteroids,
cromolyn, ipratropium bromide, phenylephrine, or oxymetazoline) within 14 days prior to
start of study treatment;

[00149] 16. Change in treatment with systemic or inhaled corticosteroids within 14
days prior to start of study treatment;

[00150] 17. Use of or requirement for inhaled gentamicin or amikacin within 14 days

prior to start of study treatment or during study treatment; or
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**Q.6 6.7 a Predicted values based on compartmental model derived from results of prior Phase 1
multiple-dose study b Patient 002-010 excluded from analysis due to insufficient data. Abbreviations:
AUG = ared¥htf¥pt&Sedncentration-time curve; Cmax = maximum conc@tFAhY EiHE minimum
concentration [00200]Blood for 345-(2-fluoro-phenyl)-0,2,4)oxadiazol-3-y1)-benzoic acid
concentrations is collected immediately pre-dose and at 3 hours after administration of the first daily
dose of Fvfrug on P sarenfde.planahiviah 050N Re At daPnaAN spmple
collection times are recorded. It a heparinized venous catheter is used for sample collection in order to
avoid rejesitetcbhsadietstidkenat least 2 mL of blood is removed and discarded prior to each sample
collectio i gifer (o avaig henarin shniaTiRaion olias sample. Al AlleRIn Sffomadeifp;collect the

[

blood samples at, or wi 5 minutes of, the scheduled time. The timing of the blood draw is in relation

to the stidydiaiipridesay thhacen202 Eaisnisdhipiosonihased tiglbapgeppiicdiulgingvn into a
S-mL Vagiiaigerr) oh quivalantduibe st RHA AR anticqaaantdmmediateli afigr collection,

the tube is gently inverted 8 to 10 times to mix the anticoagulant with the blood sample. The tube is

stored upiitfit GidE; patiEREMAR RS IRNGESIATIdatrsF ot SHrApls HiddB RiFs 8B fhed within 1
hour of samplie.collegfion fislasmadiactiondssseamed Py RiaiG o cRllgetign tube into a
e

refrigerated centrifugeé (4 to 8C) in a horizontal rotor (with a swing-out head) for a minimum of 15

minutes MR 180D Refdtvie toapTi hrdiesadiaelyd Thihspaitafid afepringith diawn by pipette
and divigegintReZ palwpionyiane feazingriubeswitb-eanldHhgHeseYing apRixinAtely pqual

aliquots). All sample collection and freezing tubes are clearly labeled in a fashion that identifies the

subject, PRBZSIGAGHENERIEIY B dBlEtORARHERY fime/ iamdd prekedardfie8sing tubes in a
manner fhat Wil Brayentihedabel ffamsbecorning detashng aftes Ueeyiteilfted processing, samples

are placed into a freezer at 1@F;;)roximately -20C _(or lower). 1002031To, protect against sample loss, the

samplestaraiiiakerinlo’ 4 Shiphertsd keteh b meainnag #2ehqut eprasn s b IPEF 8% oint (1
predoseqquobanchd peskgose aligkethdedisst alisuotd ofe1ramples asershitapadavithin 28 to 30

days of collec ion.ﬁ?eamples,for gi le subjects can be sent together as part of a single shipment.
Prior to gﬁ?ﬁp‘#ﬂj‘fl %%rr"ﬁ‘ﬁf&gé?eg §€1¥§h in thermal insulated containers with sufficient dry ice to

ensure tf@EM $emain frozeicainshage: protectad diombisakoge ﬁw&e@%mmé&tﬁ%mlﬁ@?@ shipped

overnight via priority courier. 100204]Samples are stored fqr,analysis
St (o TR B SR R o o A D B eS8 SH8l A valicated high
performaheel liquidsehraratagraphyoliithdab ideneatiasssspect rectepyti (R GAMS h4Shanethdd.

Therealiey, samples aus tetalnad for petsiia) IRt Analyses. 100RGRL THeiRA gRdpoint in the til
was the propgrtlon of patien gc‘havmg arr incréase in dystrophin expre§S|on i muscle during 28 days of
treatmeiith. 34 52 fuaropdemyd) tflt2 diosadimzably3-y ¢ hehwdicoadal Prer dhdifoptieréatment
immunoflugrescence data fro e ! r [ f tie shown in
Table 8,%%%3'[5%?&%?53? ﬁ?g%,%tnb%%?trg ;E} %é%%%%&a%?tg% é?%{)ﬁlgg%%gga&%aﬁ?g%f%provement in
the stainivigdorcdystedphior ©redihetiohthenslts 7% p(I0%f Cyolz-2494hp sitidnteeirgated at the 4-, 4-,

8-mg/kg Qg6deve ggf Iilg %Q (g %) (90% CI 30-70%) patients treated at the 10-, 10-, 20-mg/kg
dose Iev%%, an(é%g ol}t e 1% E%‘O%a) (ng% Cl1 50-75%) patients treated at the 20-, 20-, 40-mg/kg dose

level derff¥iStthted arMeeradgedn théEpredsioft cpdgustieptin Poistisrtgtaveraerdsponse did not
appear 10,06 deRensRRRRFH R HReHMSHO BRI AR RS AN (ARG LR MUP KB AR AR eSteroid use,

or location or'type of nonsense mutation. ‘ _ )
within each study participant. For example, if the changes in TEPD chloride conductance

within each of three participants were -7.0 mV, -2.0 mV and -9.0 mV, the mean change in
TEPD chloride conductance among these participants would be -6.0 mV.

{00155) Percentage of patients with a chloride conductance response. This is the
percentage of patients who demonstrated a TEPD chloride conductance response at the end of
treatment with 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid. For purposes of
the trials, a chloride conductance response is defined as a TEPD chloride conductance

improvement of at least -5 mV. For example, in a patient with a TEPD chloride conductance
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1002061 Pre-treatment of primary muscle cells from 24 of the 26 boys in the first 2 cohorts were
available for in vitro myotube culture. When cultured in the presence of 3-[5-
(2-fluoro-ph¥ M8/ B Bfexadiazol-3-ylkbenzoic acid, myotube cultures sh&WEF AEREE2Hf WO
2008/045566PCT/US2007/021921 a dose-dependent increase in dystrophin expression in response to
315-(2-fluoro-phenyl)- [1,2 4]oxadiazol 3 -yll- benzoic acid treatment. At a concentration of 10 ug,/mL,

24 of 24 (aerOO/ )§'}PW9d od ctlon #r[g gtcrg |Qfais}g9ge]s &t@(g%%eqt ﬁl for,nonsense
Ic ve

mutation suppression in al 5 Jecfm |en concen ations are achie majorl%ly of subjects
receivingftheatmest, BarigiRY, theride cmﬁdummmrmgrﬁwmﬁ -badtfhgikg Wossdevet had
decreasgﬁ lel S/MQ X %ml[%%g%%gend -of-treatment values to pretreatment values. These changes
were statistically significant p=0.002, p=0.001 for low-, middle- and high doses, respectively).
The retudtbF¢hean vﬁmgn@mﬂﬁmwdf\w%m@mfﬁn foﬁ‘f:%%iﬂﬂélwmdeMQional support for

oharmacologion a2, A0SR R TIUSAANIIORISAL Table .0 Asphmber A e

(years) ter Use Mutation Stop Codon Type In Vivo Expression Response
electrically negative than -5.0 mV is generally considered to be in the normal range. As such,

a patient with a TEPD chloride conductance value of +1.0 mV at baseline would be
considered to have an abnormal value because the value is more electrically positive than -5.0
mV. If, at the end of treatment, that patient’s TEPD chloride conductance value improved to
-6.0 mV, this would represent an improvement into the normal range because the improved
value is more electrically negative than -5.0 mV.

[00157] Based on patient gender, age and height, the mean FEV, value at study entry
was 66% of normal and thé mean FVC value at study entry was 80% of normal. Fourteen of
the 15 patients included in the analysis had airway colonization with Pseudomonas
aeruginosa, a common bacterial infection in cystic fibrosis patients that can lead to serfous
pneumonia, Fourteen of the 15 patients also had pancreatic insufficiency and required
chronic pancreatic enzyme replacement therapy. Patients had low body weights, with a mean
weight of 58.3 kg at study entry. |

{00158} Table 5 presents the TEPD results for the S patients. For each measurement,
the results are presented on a best-of-nostrils and mean-of-both-nostrils basis. Historically,
resuits of TEPD tests have typically been presented on a best-of-nostrils basis. However,
recent guidelines established by the Cystic Fibrosis Therapeutics Development Network
recommend that TEPD results be presented on both bases. Improvements in TEPD chlonde

conductance in patients with different types of nonsense mutations within the CFTR gene

were noted,
Table 3
Lower Dose Level Higher Dose Level
TEPD Resuit Result p-Vaklue Result p-Yalue
Mean change in TEPD chloride conductance:
Best 0f NOSIEIS oo s -8.0 mV <0.001 -84 mV 0.610
Mean of Both nOSHIIS ..o s e -6.7 mV <0.001 4.4 mV 0.023
Number of patients with -5 mV improvement in TEPD
chioride conductance:; ‘
Best 0f BOSIFHS ot 915(60%)  <0.001  8/15(53%) <0.00]
Mean of both oSS e 6/15 {40%) 0.005 7/15¢47%)  <0.00}

Number of patients with improvement in TEPD chloride
conductance to normal:
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In Vitro Expression Response  Low Dose  N=6 001 11 Yes W1268X UGA No

WO 2008/045566 PCT/US2007/021921
Best of nostrils 8/15 (53%) 0.008 8/15 (53%) 0.008
Mean of both nostrils 6/15 (40%) 0.032 7115 (47%) 0.016

[60159] The treatment effects at the lower and the higher 3-[5-(2-fluoro-phenyl)-

[1.2,4}oxadiazo!l-3-vl}-benzoic acid dose levels were not statistically significant, suggesting
that further dose escalation may not be necessary and that even lower doses of 3-[5-(2-fluoro-
phenyl)-f1,2,4]oxadiazol-3-yl]-benzoic acid may be effective in improving TEPD chloride
conductance. Statistically significant results and positive frends for secondary endpoints
were also observed. In particular, although the trials were no;c been powered to detect
statistical significant changes in secondary endpoints, statistically significant improvements
from study entry to the end of the higher-dose treatment cycle in the patients’ mean FEV,,
FVC and weight were observed. Table 6 presents the results. For the changes in lung
function, one patient was not included because that patient did not have lung function

measured at the end of the higher-dose treatment cycle.

Table 6
End of
Higher
Study Dose
Endpoint Entry Treatment  Change p-Yalue
Lung function {expressed as a percentage of normal for
gender, age and height).
Mean FEV | ot 65.8% 69.1% 3.3% 0.015
Mean FVC it 80.2% 85.1% 4.9% 0.037
Weight 583 kg 59.0kg 0.7kg 0.012
[00160] In addition, although changes in patient’s symptoms were not formally

measured through the use of a quality-of-life questionnaire, trial investigators were requested
to ask about changes in patients’ cystic fibrosis symptoms. In the 15 patients included 1n the
interim analysis, 6 reported general improvements in well being, 6 reported decrease in cough

and 10 reported decreased mucus thickness and easier clearing of mucus.

5.11  Example 11: Dvstrophin, Sarcoglyean, and Dystroglycan Expression
by Immunocfluorescence and Western Blotting

[00161] Biopsy of the EDB muscle and overlying skin from one foot is performed
under local anesthesia and conscious sedation (in some cases, general anesthesia may be

required) prior to treatment, and from the other foot on the last day of treatment. The biopsy
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procedure is performed using standardized techniques (Stedman, 2000, Human Gene Therapy
11:777-90). Tﬁe entire muscle belly (whenever possible) is removed in the procedure. At the
time of collection of the biopsy prior to treatment, the muscle specimen is divided into at
least 3 fragments and the biopsy specimen collected on the last day of treatment is divided
into at least 2 fragments. The biopsy specimen is placed on a telfa gauze sponge moistened
with Ringér’s saline. The biopsy specimen is viewed at low power under a stereo dissection
microscope to establish fiber orientation. The muscle 1s then transected using a sharp scalpel
in a cross sectional fashion (perpendicular to the orientation of the fibers) whenever possible
and allowed to rest for 2 minutes to allow for the cessation of spasm. The sample is then
frozen in liquid nitrogen cooled isopentane, transferred to a liquid nitrogen reservoir and held
1 inch above the liquid/vapor interface for 2 minutes of slow cooling and isopentane
evaporation before immersion in the liquid nitrogen, and wrapped into precooled (in liquid
nitrogen and stored on dry ice) fo1l labeled with the study number, site number, patient
number, date, patient initials, and foot side (right foot or left foot).

100162] All sample containers are clearly labeled in a fashion that identifies the subject
and the collection date. Labels are fixed to the sample containers in a manner that prevents
the label from becoming detached. Samples are shipped for analysis/culture/central review
immediately after the procedure is performed. For detection of dystrophin, 3 commercially
available antibodies that recognize the C-terminus, the N-terminus, and the rod domain of the
protein are employed. For detection of the sarcoglycan and dystroglycan complex,
commercially available antibodies against a-, B-, y-, and 8-sarcoglycan, and B-dystroglycan
are used when possible. Epifluorescence microscopy is used in the analysis; images are
captured by CCD camera, after normalization of the fluorescence intensity against a normal
muscle specimen. Images are stored digitally and preserved for future review, and final
evaluation at the completion of the study. Tissues are also processed for detection of
dystrophin, the sarcoglycans, and B-dystroglycan by Western blotting using the same
antibodies. Microscopic images are captured and preserved for future review, and for final
evaluation at the completion of the study. Remaining muscle tissue samples are preserved for
confirmatory assays of mRINA and proteins' involved in DMD. Immunostaining and Western
biotting are employed for protein detection.

[0G163] Muscle biopsies are commonly performed on DMD subjects as a component

of diagnosis and as measures of therapeutic effect in the context of research studies. EDB
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has been chosen because it is not an essential muscle for daily activities and therefore
sampling this muscle does not have adverse functional consequence for the subject. Because
it is little used, the EDB muscle is unlikely to demonstrate substantial fibrotic replacement of
muscle and thus provides an appropriate tissue for detection of dystrophin production.
Sampling of the EDB muscle offers additional practical advantages because it is easy to
identify, can be dissected under local anesthesia, and provides sufficient amounts of tissue to
carry out the required analyses. Immunofluorescence and Western blotting are routine tests
performed on muscle biopsy specimens to confirm the presence or absence of full-length
dystrophin. An absence of dystrophin is viewed as confirmation of the diagnosis of DMD.
Restoration of dystrophin, with localization to the muscle membrane, has been considered a
direct measure of preclinical and clinical pharmacodynamic activity (Barton-Davis, 1999,.J

Clin. invest. 104(4):375-81, Politano, 2003, Acta Myol. 22(1):15-21).

5.12 Example 12: Upper and Lower Extremity Myometry

[00164] Upper and lower extremity myometry are performed using a hand-held
myometer foliowing standardized procedures (Beenakker, 2001, Neuromuscul. Disord.
11(5):441-6; Hyde, 2001, Neuromuscul. Disord. 11{2}:165-70). It is recommended
(depending on the subject’s baseline functional status) that evaluated muscle groups include
hip abductors, knee extensors, elbow flexors and extensors, and hand grip. Bilateral
assessments can be done, and three measurements can be recorded from each muscle group
on each side. These parameters are monitored prior to treatment, on the second to last day of
treatment, and during a follow-up period after treatment. During the pre-treatment and
treatment periods, the mydmetry procedures are performed prior to the muscle biopsy.
[00165] Myometry assessments using a hand-held dynamometer are a sensitive and
reproducible measure of muscle strength in ambulatory and nbn-ambuia‘ﬁory subjects
(Beenakker, 2001, Neuromuscul. Disord. 11(5):441-6; Hyde, 2001, Neuromuscul. Disord.
11(2):165-70). Inter-rater reliability in subjects with muscular dystrophy is high (Stuberg,
1988, Phys. Ther. 1988 68(6):977-82; Hyde, 2001, Neuromuscul. Disord. 11(2):165-70). As
compared to manual muscle strength testing, myometry is a more sensitive and less complex
measure of muscle function (McDonald, 1995, Am. J. Phys. Med. Rehabil. (5 Suppl):570-92).

The test can be readily administered by the evaluater (e g., physician or physical therapist).

5.13 Example 13: Timed Function Tests
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[00166] Timed function tests include time taken to stand from a supine position, time
taken to walk 10 meters, and time taken to climb 4 standard-sized stairs {Mendell, 1989, N.
Engl J Med 320(24):1592- 7, Griggs, 1991, Arch. Neurol. 48(4):383-8). These parameters
are monitored prior to treatment, on the second to last day of treatment, and during a follow-
up period after treatment. During the pre-treatment and treatment periods, the timed function
tests are performed prior to the muscle biopsy.

[00167] These tests (time taken to stand from supine position, time taken to walk 10
meters, and time taken to climb 4 standard-sized steps) provide an additional measure of
functional capability in ambulatory subjects. The tests are reproducible, commonly
employed, simple to administer, and have documented response to therapeutic intervention
with steroids (Mendell, 1989, N. Engl J Med. 320(24):1592- 7, Griggs, 1991, Arch. Neurol.
48(4):383-8).

5,14 Example 14: Serum CK Levels

100168] Serum CK activity is assessed using a commercially available NADH-linked
kinetic assay (Diagnostic Chemicals Ltd., Oxford, CT). Serum CK levels are measured prior
. to treatment, on day 1 (prior to first dose), day 7, day 14, day 21, and day 27 during the
treatment period, and on day 42 and day 56 after treatment. Serum CK is increased in
Duchenne muscular dystrophy and therefore s a readily measurable diagnostic marker for the
disease and may serve as a potential biomarker for the pharmacological activity of the drug
{(Mendell et al., 1989, New Eng. J Med. 320(24).1592-1597).
[60169] Serum CK provides a measure of whole-body muscle integrity.
Concentrations of this enzyme in the serum are increased 50- to 100-fold in subjects with
DMD and measurements of its levels are used in making an early diagnosis of the disease
(Worton, The muscular dystrophies, In: Scriver C.R. , Beaudet A.L., Sly W.S., Valle D, eds.
The metabolic and molecular basis of inherited disease. 8th ed. Vol. 4. New York: McGraw-
Hill, 2001:5493-523). The levels of serum CK are measured to monitor the progression of the
disease and serve as a marker for muscle damage. While exercise-induced changes introduce
variability (Politano, 2003, Acta. Myol. 22(1):15-21), the marker has advantages because it
can be easily, repeatedly, and frequently assessed with a widely available and reliable assay.
Prior clinical studies have shown decreases in serum CK coincident with improvements in

muscle strength during treatment with steroids (Reitter, 1995, Brain Dev. 17 Suppl:39-43).
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515 Example 15; Dermal Fibroblast and Muscle Cell Culture

[60170] Studies are performed on muscle tissue and skin from patients to determine
whether dystrophin production in primary muscle cultures from the patients corresponds with
dystrophin production in vivo. These experiments evaluate whether dermal fibroblasts from
patients, when differentiated into muscle cells in viire by transfection with a Myo-D-
producing expression construct (Wang, 2001, Development 128: 4623-33), demonstrate
dystrophin production in response to treatment. Correlations of skin cell response with
clinical activity may offer an easy-to-obtain predictive test in selecting future patients for
therapy or for screening new agents for the treatment of DMD. Cells are cultured as follows.
Biopsy material is stored during transport in human proliferation medium (or PBS), and on
ice for longer time periods if necessary. If the tissue is not prepared within 24 hours, the
material can be frozen in human proliferation medium containing 10% DMSO and stored in
liquid nitrogen (or dry ice). At the time the tissue is to be prepared for setting up the
myoblast culture, biopsy material is washed in PBS. PBS sufficient to keep the tissue moist
is added into a culture dish. The biopsy material is minced thoroughly with razor blades,
toward an almost homogeneous suspension. Approximately 2 m] of
collegenase/dispase/CaCl, solution per gram of tissue is added and mincing is continued for
several minutes (e.g. for a muscle biopsy of 5x5x5mm use 1 ml of enzyme solution). The
suspension is transferred into a sterile tube and incubated at 37°C in a waterbath until the
mixture is a fine slurry (e.g., about 20 to 30 minutes). The suspension is further homogenized
by pipetting up and down several times during incubation. Additional resuspension cycles by
pipetting up an down with a syringe can be performed if necessary. Eight mL of human
proliferation medium is added to the suspension and mixed. The mixture is centrifuged for
10 minutes at 1200 rpm. The cell pellet is resuspended in 3 ml human proliferation medium.
Cells are plated into one well of a collagen-coated 6-wells plate, or, depending on the amount
of material, in a T25 collagen-coated flask. Cells are cultured for 48 hrs, at 37°C and 5%
CO,. Non-attached cells are removed and transferred to another collagen-coated well (as
backup). Fresh proliferation medium is added to the first well (3 ml). The cells are cultured
from the first well to confluency and until two confluent T75- flasks have been obtained. For
storage, cells can be frozen from one T75 flask into 4 cryotubes with 1 ml freezing medium.
The myogenic cell content of the culture is determined by performing a desmin-staining,

Preplating of the cultures is required if the percentage of desmin-positive cells is too low,
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5.16 Example 16: Phase 2 Studv of 3-[5-(2-flucro-phenvl)-[1.2.4loxadiazol-
3-vl]-benzoic as an Oral Treatment for Duchenne Muscular Dyvstrophy

[00171] Subiects must have met all-of the following conditions to be eligible for
enrollment into the study:

[60172] 1. Diagnosis of Duchenne muscular dystrophy (DMD) based on a clinical
phenotype presenting by age 5, with increased serum CK and absence of dystrophin on a
muscle biopsy (negative sarcolemmal staining with an antibody to the C-terminal portion of
the dystrophin protein);

[00173] 2. Presence of a nonsense mutation in the dystrophin gene;

[60174] 3. Documentation that dystrophin gene sequencing has been performed or, if
sequencing has not already been performed, that a blood sample has been sent for the.

confirmatory dystrophin gene sequencing;

[00175] 4. Physical examination or radiographic imaging evidence of EDB muscles in
both feet;

[60176] 5. Ability to ambulate;

160177) 6. Male sex;

[00178] 7. Age >5 years;

100179] 8. Willingness to abstain from sexual intercourse or employ a barrier or

medical method of contraception during the study drug administration and follow-up periods
in subjects known to be sexually active;

{00180] 9. Willingness and ability to comply with scheduled visits, drug administration
plan, laboratory tests, study restrictions, and study procedures (including muscle biopsies,
myometry, and PK sampling);

[60181] 10. Able to provide written informed consent if 218 years of age, or written
informed assent (with parental/guardian consent) if >7 years of age. If the subject is <7 years
of age, parent/legal guardian consent alone will be obtained; and

[60182] 11. Evidence of personally signed and dated informed consent document
{assent also required for children >7 years of age) indicating that the subject/parent/legal
guardian has been informed of all pertinent aspects of the trial should be followed.

[60183] The presence of any of the following conditions will exclude a subject from

study enroilment:
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[00184] 1. Prior or ongoing medical condition (e.g., concomitant illness, psychiatric
condition, alcoholism, drug abuse), medical history, physical findings, ECG findings, or
laboratory abnormality that, in the investigator’s opinion, could adversely affect the safety of
the subject, makes it unlikely that the course of treatment or follow-up would be completed,
or could impair the assessment of study results;

[00185] 2. Clinical symptoms and signs of congestive cardiac failure (American
College of Cardiology/American Heart Association Stage C or Stage D) (Hunt, 2001, J. 4Am.
Coll. Cardiol. 38:2101-13);

[00186] 3. Positive hepatitis B surface antigen, hepatitis C antibody test, or human

immunodeficiency virus (HIV) test;

(66187} 4. Hemoglobin <10 g/dL,;

{00188] 5. Serum albumin <2.5 g/dL;

{06189} 6. Abnormal GGT or total bilirubin (>laboratory’s upper limit of normal),
[00190] 7. Abnormal renal function {serum creatinine >1.5 times laboratory’s upper

limit of normal};

[00191] 8. History of solid organ or hematological transplantation;
[00192] 9. Ongoing immunosuppressive therapy (other than corticosteroids);
66193} 10. Exposure to another investigational drug within 28 days prior to start of

study treatment;

[00194] 11. Ongoing participation in any other therapeutic clinical triai;

[00195] 12. Ongoing use of thiazolidinedione peroxisome proliferator-activated
receptor gamma (PPAR y) agonists, e.g., rosiglitazone (Avandia® or equivalent) or
pioglitazone (Actos® or equivalent);

{60196] 13. Change in systemic corticosteroid therapy (e.g., initiation of treatment;
cessation of treatment; change in dose, schedule, or type of stercid) within 3 months prior to
start of study treatment; or

[00197] 4. Treatment with systemic aminoglycoside antibiotics within 3 months prior
to start of study treatment.

[00198] 3-[5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid was provided in a
formulation described herein. Treatment was administered over 28 days for each treatment
cohort. An initial cohort of patients (n=6) were treated daily for 28 days with 3-[5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid at 4-, 4-, and 8-mg/kg TID. After review of the
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clinical safety results, a second cohort of patients (n=20) were treated daily for 28 days with
3-[5-(2-fluoro-phenyl)-{1,2,4]Joxadiazol-3-yl]}-benzoic acid at 10-, 10-, and 20-mg/kg TID.
Thus, each patient received a total of 84 doses of 3-[5-(2-fluoro-phenyl)-[1,2,4Joxadiazol-3-
yl]-benzoic acid.

[00199] Partial restoration or increase in extensor digitorum brevis muscle membrane
dystrophin on staining for the C-terminal domain of the protein was demonstrated in some
patients at both dose levels on day 28 relative to baseline. The mean pharmacokinetic

parameters obtained from the study are set forth below in Table 7 and are also shown in FIG.

1.
Table 7
4, 4, 8 mg/kg 10, 10, 20 ma/kg 20, 20, 40 mg/kg
Parameter . a N=6 . a N=20 . s N=11"
Predicied Day 1 | Day 28 Predicted Day 1 | Day 28 Predicted Bay 1 | Day 28
AUCo2¢ 176 87 | o 439 | 291 | 235 470 865 | 490
ugehour/mb
Cmax
ngiml 18 10 11 47 27 22 44 76 45
len '3
pgfml 7.9 0.5 0.8 19.8 38 34 9.6 6.7
a Predicted values based on compartmental model derived from results of prior Phase 1 mulliple-dose
study
b Patient 002-010 excluded from analysis due to insufficiant data,
Abbreviations: AUC = area under the concentration-time curve: Caex = maximum concentration;
Cmin = minimum concentration
160200] Blood for 3-[5-(2-fluoro-phenyl)-[1,2 4loxadiazol-3-yll-benzoic acid concentrations

is collected immediately pre-dose and at 3 hours after administration of the first daily dose of
study drug on the second day of each visit.

[66261] The study drug dosing and sample collection times are recorded. If a
heparinized venous catheter is used for sample collection in order to avoid repeated needle
sticks, at least 2 mL of blood is removed and discarded prior to each sample collection in
order to avoid heparin contamination of the sampile. All attempts are made to collect the
blood samples at, or within £5 minutes of, the scheduled time. The timing of the blood draw
is in relation to the study drug dosing time.

[00202] Each sample comprises 2 mi of venous blood drawn into a 5-mL Vacutainer®
or equivalent tube with X3-EDTA as the anticoagulant. Immediately after collection, the tube
is gently inverted & to 10 times to mix the anticoagulant with the blood sample. The tube is
stored upright on ice until centrifugation; centrifugation and sample processing are performed
within 1 hour of sample collection. The plasma fraction is separated by placing the collection

tube into a refrigerated centrifuge (4 to 8°C) in a horizontal rotor (with a swing-out head) for
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a minimum of 15 minutes at 1500 to 1800 relative centrifugal force (RCF). The plasma
fraction is withdrawn by pipette and divided into 2 polypropylene freezing tubes (with each
tube receiving approximately equal aliquots). All sample collection and freezing tubes are
clearly labeled in a fashion that identifies the subject, the study period, and the collection date
and time. Labels are fixed to freezing tubes in a manner that will prevent the label from
becoming detached after freezing. After processing, samples are placed into a freezer at
approximately —20°C (or lower).

[60203] To protect against sample loss, the samples are divided into 2 shipments, cach
containing 1 aliquot of plasma for each time point (1 predose aliquot and 1 postdose aliquot).
The first aliquots of the samples are shipped within 28 to 30 days of collection. Samples for
multiple subjects can be sent together as part of a single shipment. Prior to shipping, the
samples are packed in thermal insulated containers with sufficient dry ice to ensure they
remain frozen and are protected from breakage during shipment. Samples are shipped
overnight via priority courier.

[00204] Samples are stored for analysis of 3-[5-(2-fluoro-phenyl)-[1,2,4Joxadiazol-3-
yl]-benzoic acid at the end of the study using a validated high performance liquid
chromatography with tandem mass spectrometry (HPLC/MS-MS) method. Thereafter,
samples are retained for potential later analyses.

[06205] The primary endpoint in the trial was the proportion of patients having an
increase in dystrophin expression in muscle during 28 days of treatment with 3-[5-(2-fluoro-
phenyl}-[1,2,4]oxadiazol-3-yl]-benzoic acid. Pre- and post-treatment immunofluorescence
data from the EDB muscles were available from all 38 patients. As shown in Table 8, the
data indicated that, at both dose levels, patients demonstrated qualitative improvement in the:
staining for dystrophin. Overall, 4 of the 6 (67%) (90% CI 27-94%) patients treated at the 4-,
4-, 8-mg/kg dose level, 10 of the 20 (50%) (90% CI1 30-70%) patients treated at the 10-, 10-,
20-mg/kg dose level, and 6 of the 12 (50%) (90% CI 50-75%) patients treated at the 20-, 20-,
40-mg/kg dose level demonstrated an increase in the expression of dystrophin post-treatment,
Response did not appear to be dependent on pre-treatment dystrophin expression (absent vs
minimal), age, steroid use, or location or type of nonsense mutation.

[60206] Pre-treatment of primary muscle cells from 24 of the 26 boys in the first 2
cohorts were available for in vitro myotube culture. When cultured in the presence of 3-[5-

(2-fluoro-phenyh)-[1,2,4]Joxadiazol-3-yl]-benzoic acid, myotube cultures showed evidence of
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a dose-dependent increase in dystrophin expression in response to 3-[3-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl}-benzoic acid treatment. At a concentration of 10 pg/mlL, 24 of 24
{100%) showed production of fuli-length dystrophin, suggesting the potential for nonsense
mutation suppression in all subjects if sufficient concentrations are achieved. The majority of
subjects receiving the 4-, 4-, 8-mg/kg; the 10-, 10-, 20-mg/kg; or the 20-, 20-, 40-mg/kg dose
level had decreases in CK when comparing end-of-treatment values to pretreatment values,
These changes were statistically significant (p=0.03, p=0.002, p=0.001 for low-, middle- and
high doses, respectively). The return of mean values toward baseline upon cessation of

treatment provided additional support for pharmacological activity.
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Table 8
in Vivo In Vitro
. . Stop Expression | Expression
Sj:!:ebr;tr (y@gfs) St&;?d Mutation | Codon Response Response
Type Low Dose®
N=6
001 11 Yes W1288X UGA No Yes
002 10 Yes E£2035X UAG Yes Yas
004 ] Yes S3127X UGA Yes Yes
002 9 Yes W1075X UAG Yes Yes
001 6 Yes R3381% | UGA No ND®
002 5 Yes R3034X UGA Yes ND®
= Middie Dose®
. L . i i N=20
003 1C No E2286X UAA Yes Yas
Q04 8 Ng E2035X% UAG Yes Yes
005 iG Yes E1182X UAG No Yes
0086 g No R3391X% UGA No Yes
007 9 Yes Q1885X UGA No Yes
008 8 Yas Q2574X UAG N Yes
008 8 No E2894X UGA Yes Yes
010 8 Yes R145X UGA Yes Yes
003 1] Yes WI878X UGA Yes Yes
004 13 Yes R1844X UGA NO Yes
005 11 Yes Q555X UAA Yes Yes
006 8 Yes W2925X UGA Ne Yes
007 8 Yes W1856X UAG No Yes
008 7 Yes Y1882X UAA Yes Yes
003 8 Yes R539X UGA No Yes
Q04 7 No Q194X UAA Yes Yes
005 7 Yes R148X UGA Yes Yeg
008 12 Yes R1987X UGA No Yes
007 7 No KB71Xx UGA Yes Yes
008 11 No Q267X UAG No Yes
- N High Dose®
T b o ) oy - N=20
011 8 Yes Q2526X UGA Yes Yes
012 8 Yes R2805X UGA Yes Yes
013 8 Yes ‘R3034X UGA No Yes
(14 10 No Q555X UAA No NA°
015 5 No Q555X UAA No NA®
016 9 Yes K2791X UGA No NA®
009 17 Yes R2870X UGA Yes Yes
010 14 No LE54X UGA Yes Yes
011 14 Neo R19687X UGA Yes ND
D12 3] Yes S5147X UGA Yes Yes
009 9 Yes R3034X UGA No Yes
010 9 Yes R195X UGA No Yes

a 4 mglkg in the morning, 4 mg/kg at midday, and 8 mg/kg in the evening

b Biopsies lost during transportation

¢ 10 mg/kg in the morning, 10 mg/kg at midday, and 20 mg/kg in the evening
d 20 mg/kg in the morning, 20 mg/kg at midday, and 40 mg/kg in the evening
¢ Biopsies not analyzed yet

f Biopsy sample not preserved appropriately, thus cells could not be cultured
Abbreviations: ND = not dene

{60207} For variations of this protocol, at each dose level, it is recommended that 3-[5-

(2-fluoro-phenyl)-[1.2,4]oxadiazol-3-yl]-benzoic acid be taken TID at 6-, 6-, and 12-hour (&
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~30 minutes) intervals. Ideally each dose is taken within ~30 minutes after a meal (e.g.,
~7:60 AM after breakfast, ~1:00 PM after lunch, and ~7:00 PM after dinner). While it is
realized that variations in dosing schedule may occur in the outpatient setting, it is
recommended that the prescribed regimen (including dosing intervals and the relationship of
dosing to meals) be followed closely on the days of PK sample collection. Clinical endpoints

are evaluated using the procedures set forth above.

5,17 Example 17: Ouantitative Cough Assessment

[06G208] It is commonly acknowledged that excessive coughing compromises how
people feel and function. Among the most frequent reason for which patients seek primary
care treatment in the United States is coughing (Hing et al., 2006, Adv. Data 374:1-33).
Patients with chronic cough describe frustration, irritability, anger with the disruptive nature
of coughing, and the negative impact on sleep and social interactions (Kuzniar ef al., 2007,
Mayo Clin. Proc. 82(1):56-60). In patients with cystic fibrosis (CF), cough is among the
most prominent of disease-reiated symptoms, and increases in daytime and nighttime
coughing, along with increases in sputum production, are the most common reasons for
seeking unscheduled medical care (Sawicki er al., 2006, Ped. Puim., Suppl. 29:344(#388)).
Coughing in CF is likely related to airway obstruction with mucopurulent secretions and to
chronic airway inflammation; substantially increased coughing commonly heralds a
pulmonary exacerbation and is associated with decreases in FEV, and increases in
inflammatory markers (Smith ef al., 2006, Thorax 61(5):425-9). Chronic daytime coughing
frequencies of 2 to 5 coughs per hour have been documented in CF patients just after they
have completed treatment for a pulmonary exacerbation (/d.), but are probably higher in an
outpatient setting; normal individuals generally have fewer coughs in an entire day (Hsu ef
al., 1994, Eur. Respir. J. 7(7);1246-53). Subjective cough assessment is often compromised
by patient accommodation to the chronicity of the event and consequent inability to recall
how much coughing has occurred, patients tend to underreport coughing episodes and there is
often little correlation between objective and subjective cough assessment Jd.; Coyle et al.,
2003, Cough 1.3; Smith et al., 2006, Thorax 61(5):425-9).

[00209] The VivoMetrics, Inc. LifeShirt® incorporates motion-sensing transducers,
electrodes, a throat microphone, calibration bag, and a 3-axis accelerometer into a
lightweight, washable vest that is available for patients 25 years of age (see LifeShirt®

Monitoring System QuickStart Guide, incorporated by reference herein in its entirety). Using
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integrated input from the motion sensors and microphone, the frequency and intensity of
cough can be measured. Time-stamped data are stored on a compact flash card housed within
the recorder and can be uploaded to the manufacturer, VivoMetrics, Inc., for analysis using
specialized software. Data can be transferred to Excel, Oracle or SAS.

[00210} The device has proved highly accurate in assessing cough when compared to
video/audic evaluations of patients with chronic obstructive pulmonary disease (Coyle ef al.,
2005, Cough I3). The device was used to obtain the data set forth in FIG. 2 and will be used
to offer substantial supplementary data regarding the clinical benefits of 3-{5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid during Phase 3 testing in CF. Existing
informally collected symptom data from the Phase 2 studies of 3-[5-(2-fluoro-phenyl)-
[1,2,4]Joxadiazol-3-yl]-benzoic acid support this concept. Notably, several patients described
on-study decreases in coughing. Without being limited by theory, based on the hypothesis
that 3-[5-(2-fluoro-phenyl)-{1 ,2,4}0xadiazoE—3—$fE]—benz0ic acid-mediated induction of CFTR
function would reduce airway obstruction and inflammation, a decrease in cough frequency
could serve as a symptomatic integration of these pharmacological effects and might offer a
more accurate and quantitative assessment than verbal patient reporting.

[00211] It will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, the invention described herein is not
to be limited in scope by the specific embodiments herein disclosed. These embodiments are
intended as illustrations of several aspects of the invention. Any equivalent embodiments are
intended to be within the scope of this invention. [ndeed, various modifications of the
invention in addition to those shown and described herein will become apparent to those

skilled in the art from the foregoing description.
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What is claimed is:

1. Use of 3-[5-(2-fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof in the manufacture of 2 medicament for treating, |
preventing or managing Cystic Fibrosis resulting from a premature stop codon in mRNA
encoded by the CFTR gene in a patient in need thereof or Duchenne Muscular Dystrophy
resulting from a premature stop codon in mRNA encoded by the dystrophin gene in a patient in
need thereof, wherein said medicament is to be administered in three doses, wherein a first dose,
a second dose and a third dose are to be administered in a 24 hour period according to the
formula 1X, 1X, 2X, respectively, wherein X is 18-22 mg/kg and, wherein each does maintains

the plasma level of 3-[5-(2-fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-benzoic acid at greater than 2

pg/ml..

2. The use of claim 1, wherein each dose is to be administered 30 minutes after a
meal.

3. The use of claim 1, wherein each dose is to be administered orally.

4, The use of claim 1, wherein the patient is a human.
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a 4 mg/kg in the morning, 4 mg/kg at midday, and 8 mg/kg in the evenug b Biopsies lost during
transportation ¢ 10 mg/kg in the morning, 10 mg/kg at midday, and 20 mgAig in the evening d 20
mg/kg inthe morning, 20 mg/kg at midday, and 40 mg/kg in the evening e Biopsies not analyzed yet f
Biopsy sample not preserved appropriately, thus cells could not be cultured Abbreviations: ND = not
done 100207 1For variations of this protocol, at each dose level, it is recommended that 345-
(2-fluoro-pheny1)41,2,4]oxadiazol-3-yli-benzoic acid be taken TID at 6-, 6-, and 12-hour ( -30 minutes)
intervals. Ideally eac se is taken within -30 minutes aft e.g., -7:00 AM after breakfast,
-1:00 PM after %{jnch?ﬁ]%u%ﬁécéﬁfie}#t(ﬁh fﬁﬁ%ﬁ?\?\?ﬁ%ﬁﬁgg}ggﬁgﬁ‘&ﬁ% %_ei‘? jons in dosing schedule
may occlirdfiheadisgsatientl-detthody, icid recqrhanandadichidy tvecpteiseriabidsrdgimen inkchteling dosing
intervals aadfhe rejationship hlopg i aslslhe allews closely on the days of PK sample
collection. Clinical endpoints are evaluated using the procedures set forth above. 5.17 Example 17:
Quantitative Cough Assessment [002081It is commonly acknowledg;d that excessive coughing

compromises How pedPfefeaf aHitunh BT Ry IATE HERfrisdads A dBEBH B WHRA P5t8nts seek
primary gaie Ugaupentinihekiiiet Riatosis Bauokne: i gna: 3n2006 AV Datas 140b-33)-

Patients with, chropic cough describe frustratipn, ifritability, anger with the disruptive nature of _
coughing! AT e HEB e et 1P IRB o P B RO S AREB R P ALY 3667 M 0 Ciin
Proc. 82¢hi156e60)e br padiatdshanthicystic fibrosis (CF), cough is among the most prominent of
disease-related symptoms, and increases in daytime and nighttime coughing, along with increases in

sputum production, a : o] re (Sawicki a
2% 2006, Fod PUIm. SUph 2 o g Rl 8 sution wit

mucoputislesieddeqatibasrann terchis e brivaginflansmitios; stbsiantidliynncrédsud tdtgising
commo | | raalon.anehis, assaesi J ' Y, increases
A e T S Ao} Chon g LB e
frequenci&® %Zﬁw%ﬁéﬁ@ﬁe?mﬂé?@@ s I fited in CF patients just after they have
completed treatment for a pulmonary exacerbation (Id), but are probably higher in an outpatient
setting; normal §ndividlisds.gestesally havedaivetheanghatmanaddniie deydtHinehatiod 994, Eur. Respir.
J. 7(7);1246-53),. Subjective cough asse ent is.often.com ised atient acc odation to the
Chroms o I At A o e o B T LA Bol e AL Bttt Epatients

tend to Widerreptit cau@hing e BiSddes itz Misfténdittie, Gofrelatid nlbetyeehopjé6ioenand
subjectivagﬁg%g@rg sessment Id; Coyle et al., 2005, Cough 1:3; Smith et at, 2006, Thorax 6/(5):425-9).
[002091The VivoMetrics, Inc. LifeShirt(r) incorporates motion-sensing transducers, electrodes, a throat
microphone, calibration bag, and a 3-axis accelerometer into a lightweight, washable vest that is
available for pafientsyE 854 G FRersHirthS MsHitb Hhep ) shd A ae KomrlebamEs, incorporated
by referejarede it S QOHENIHSINGF 125 mg, 200 mg, 250 mg, 300 mg, 450 mg, 600 mg, 750

mg, 900 mg and 1000 mg.
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integrated input from the motion sensors and microphone, the frequency and intensity of cough can be
measured. Time-stamped data are stored on a compact flash card housed within the recorder and can
be uploaded to the manufacturer, VivoMetrics, Inc., for analysis using specialized software. Data can
be transferred to Excel, Oracle or SAS. [002101The device has proved highly accurate in assessing
cough when compared to video/audio evaluations of patients with chronic obstructive pulmonary
disease (Coyle et al., 2005, Cough 1:3). The device was used to obtain the data set forth in FIG. 2 and
will be used to gffer stantial supplementary.data regarding the clinical benefits of
305-(2-floropl oy 1L o S e S T Dot ERETRE g
informaliysotigoted Byhpovsciainiioraste Ripaserdotgdiedromndgsei@faorognanyled, serum

1 2 dloxadiasokulkbepsaicacioiapalldhia poneaRk-NORR L RGYHA ARleRlR Agegribed on-study
decreases in coughing. Without being limited by theory, based on the hypothesis that
3-[5-(2-fluoro-phenyl)11,2,4Joxadiazol-3-yl]-benzoic acid-mediated induction of CFTR function would
reduce airway bbstrudfinsif MM ratbA e e feadiontdssigh $eBGe AP REUME IR a
symptomatic integration of these pharmacological effects and might offer a more accurate and
guantitative assessment than verbal patient reporting. [00211)It will be appreciated that, although
specific embodiments.Qf the invention have heen %e ribed herein for oses of illustration, the
invention desc?rfi ed r?gggklslgsoﬁgiat%b% “%n??gi in's opes%%l% Te ‘svgélm ?gtg;rtr?bolgﬁelﬁt%e ier(liéin disclosed.
These epnbstinseonsaregedended as illustrations of several aspects of the invention. Any equivalent
embodiments are intended to be within the scope of this invention. Indeed, various modifications of the

invention in adgition toihesesshown andrdessrihed.belsie wilbaseme:appaent e thossaskilled in the
art from the foregoingﬁ%escri_ption. What is claimed is: 1.Use o

f
345-(2-fRE6BYHERY D PR AREEa ol 3Rl Hs bR BRI s PR hirideutiang lctemelbte salt,
solvate or hydrate thereof in the manufacture of a medicament for treating, preventing or managing
Cystic Fibrosis resulting from a premature stop codon in mMRNA encoded by the CFTR gene in a
patient in need thereof or Duchenne Muscular Dystrophy resulting from a premature stop codon in
MRNA encoded by the dystrophin gene in a patient in need thereof, wherein said medicament is to be
administered in three doses, wherein a first dose, a second dose and a third dose are to be
administered in a 24 hour period according to the formula IX, Ix, 2X, respectively, wherein X is 18-22
mg/kg and, wherein each does maintains the plasma level of
345-(2-fluoro-phenyl)-11,2,4]oxadiazol-3-ylkbenzoic acid at greater than 2 lig/1111-- 2. The use of
claim I, wherein each dose is to be administered 30 minutes after a meal. 3. The use of claim 1,
wherein each dose is to be administered orally. 4. The use of claim 1, wherein the patient is a
human. 5. The use of claim 4, wherein the amount of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof for
each dose is to be determined by patient weight. 6. The use of claim 5, wherein each dose amount
is to be administered using one or more unit dosage fatmulations each comprising an amount in a
range of from 35 mg to 1400 mg of 3-15-(2-fluoro-phenyl)-[l,2,4]Joxadiazol-3-ylkbenzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof. 7. The use of claim 6, wherein the
amount in each unit dosage formulation is selected from the group consisting of 35 mg, 50 mg, 70 mg,
100 mg, 125 mg, 140 mg, 150 mg, 175 mg, 200 mg, 250 mg, 280 mg, 300 mg, 350 mg, 400 mg, 450
mg, 500 mg, 560 mg, 600 mg, 700 mg, 750 mg, 800 mg, 900 mg 1000 mg and 1400 mg. 8. The
use of claim 6, wherein the amount in each unit dosage formulation is selected from the group
consisting of 35 mg, 50 mg, 70 mg, 100 mg, 125 mg, 140 mg, 175 mg, 200 mg, 250 mg, 280 mg, 350
mg, 400 mg, 500 mg, 560 mg, 700 mg, 750 mg, 800 mg, 1000 mg and 1400 mg. 9. The use of
claim 6, wherein the amount in each unit dosage formulation is selected from the group consisting of
125 mg, 200 mg, 250 mg, 300 mg, 450 mg, 600 mg, 750 mg, 900 mg and 1000 mg.
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10.The use of claim 1, wherein the expression of dystrophin, or sarcoglycan or dystroglycan in the
muscle is increased, upper or lower extremity myometry is improved, serum creatine kinase (CK)
levels are decreased or performance of a functional test is improved. | 1 .The use of claim 10, wherein
the functional test is a timed ambulatory function test. 12. The use of claim 1, wherein cough
associated with Cystic Fibrosis is treated, prevented or managed. 13. The use of claim 1, wherein
the first dose to be administered is 20 mg/kg and the second dose to be administered is 20 mg/kg and
the third dose tobe adminj i kg, 14..The use qf claim 1, wherein the second dose
is to be adminis%red %ﬂ%&%@fﬂ%ﬁ%@ f%%ﬁ%‘s%%sa%cg%%%oggﬁ%ﬁlolst%?egfugﬁﬁ%ge%%md%%g is to be
administéxetirg How basttaeelseusivedous asthied dadnsitidtersighinistet6d Thowsefafalaim 1,

wherein the fissi 0% d$ o Peagministered in the morning, the second dose is to be administered at

midday and the third dose is to be administered in the evening of the 24 hour period. 16. The use
of claim 1, wherein the_ first dose, second dose and third dose are to be administered in a continuous

therapy comprising a Ehﬁﬁﬁ?}%?@%bﬁiﬁéﬁﬁ}éﬁ’ first flpserisdQ ae WIERTTES RS SIRTIRERRS dose
for a nexi24nbdusprriothixtphesdalnisiesedy 2oy hattethedhinkdasahasbeanmdministered for

a precedéggl%% ggg{epzeélr-&?(%r period.

16. The use of claim 1, wherein the first dose, second dose and third dose are to be

administered in a continuous therapy comprising a plurality of 24 hour periods.

17. " The use of claim 16, wherein the first dose for a next 24 hour period is to be

administered 12 hours after the third dose has been administered for a preceding 24 hour period.
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