4- METHYLPYRAZOLE FORMULATI ONS . TECHNI CAL FI ELD [ 0001] Provi ded herein are

4- met hyl pyrazol e (4-MP) formul ati ons, stable under storage conditions of up
to about w6 2011/@1WACKCROUND OF THE | NVENTI ON [ 0002] 4- Merhylysyoiansdoes (al so
known as fonepizole or 4-MP) inhibits al cohol dehydrogenase (ADH), an
enzynme that oxidizes alcohols as part of a two-step netabolic renoval

pat hway in which ethan j i dj | dehyde, which is in
turn oxidized by al deh%@@MéM%Emgﬁ@@& c acid. 4-M has
been approved by the U S. Food and Drug Administration for the treatnent of
et hyl ene gl ycol or nethanol poisoning. See, e.g., Scalley et al., Anerican
Fam |y Physician 2002, 66, 807-812. This approved use of 4-MP requires high

dose ranges, TRECHNICL #9Ek® body mass initial dose, follow ng by additional
doses of 15 NMg7rkKg every 1Z hours, which are adm nistered intravenously

under t are of,a physician., [0 Adm ni tion of doses of ,4- VP bel ow
10 my/ IJQS?': s bee nprgﬁlﬁﬁ%ﬁ?rgmbaée éf@%@?‘%’&‘@zﬁ“ﬁ @‘M@tﬁ‘)%m&{‘%ﬂg?&? #Pd5Ter ance or
synpt orgorae @nd@fiyder ag eBoudss an i n subjects with reduced or absent ALDH

activity o have consuned al cohol. [0004] Pati ent conpliance, for instance,

with regard ﬁRg%' Qlé ﬁﬁ@ﬁ %‘ﬁiwﬁﬁgﬁﬁ 4-MP used to treat ethanol
i nt ol erance, el opnent of fornul ations of 4-M

sui t abl r self- inistration, in particular, oral adm.nistration.
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prone to Spillage and/or |eakage than liquid f atrons, are easier to
packageemarna rathavayds mdrich shawl is-eddized st ADH (006G dehpjramdidhon irofursol i d
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herein are fornul ations conprising 4-nethyl pyrazo . In certain
enbodi rgRoging; [hee.fegf nddaliey erd.. drrsvicde damély dihpisieins 28026898078 bb| Ehis

Typi cal f X I OV | e [ for _oral

adm ni s %Vfg%@%%%@ﬁ%ﬁ&é%\gh%gg%%s %U?%?rg’oé?l 'd%%gﬂ%@géoﬁyégags ?né l?wll?loé?’i ons
conpr i SohgwihgMy,additiodalplvged & 160h g/l leyergaQapuabiviichalrd adminmtdrber eof , and an
exci pi ent . éOO?Q]%{%certai n. enbodi ments, the formulations are in a solid
form IRATREAPUIINURLAS B GRERPIs? PRYSISaor rul ations are in a solid form at
tenperatures of fromat least 25 Cto up to about 40 C. In certain

enbodi BMAY, t he AdnmistmtipwnSdaesof 4+MP badbiwd Ofrog/ky hbs beenpbowt trles of up to

about 35.C. I.n certain enbodjnments, the forpulations are i.n a splid form at
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exci pi &fith tedudedRRlap QiU B a@lWi§Alho Rdve €8BI oiWRBMI MEnt's, the

pol yet hyl ene gl ycol has a total weight average nol ecul ar wei ght of from

about to abqgyt.. 10 ol rtain di nents. .t.he exci.pient .is PEG

8000. ﬁg&gﬂrtai n%&wlﬁ%ﬁo%gﬁ?% ' fﬁgn#%}cﬁu‘fe’gﬁ%gﬁrs@tf’ &?PW@? raélgﬁﬁflgg%esé’rﬁe or nore
addi ti orEP wxé tpire ethandlNn@@ride Neddiibbdinipeot el byt the daddbprnanal exci pient is
a surfact ar}t. In certain enmbodi nents, the additional excipient is selected

fr om t HemyHatigns o6 A<YIB spiiple for sglagwmisimtionnig prrticylas aral administration.

Further, it would be advantageous to have available solid formulations of 4-MP suitable for

administration to subjects. Solid formulations are less prone to spillage and/or leakage than

liquid formulations, are easier to package, and are easier to self-administer.

[0005] Preparation of solid formulations of 4-MP for administration to subjects that

remain stable under storage conditions has proved difficult.

[0006] Thus, solid formulations comprising 4-MP, optionally in a unit dosage form,

which are stable under storage conditions are sought.



1001111 n certain enbodi nents, the fornulations are provided as a unit
dosage. [0012]In certain enbodinments, the unit dosage is in the fonn of a
tabl et orwe2onpswos. | n certain enbodi nents, the unit decags2019/05996% he form
of a capsule. In certain enbodi ments, the capsul e conprises hard gel atin.
[0013] I n certain enpodi e 1Lhe it dosage conprises about 10 ng 4- MP.

[ 0014] Pn cepls ARY 1 ‘!4!;» "-Q{N! g—ﬁt dosage conprises about 100 ng 4- WP
[0015] I n certain enbodi nents, the formnul ati ons are physically and/ or

cheni c#00¥] st abl Erdwdedthenpnatesfoonulaers camprison4-wathelparazole @dPatlr el at i ve

hum dities of up to apouyt 60% 5% For, exanple, in r.tai.n _enbodi nents, the
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def or mignhul foBa kASRIcdMerdif AlcaaRatE fGRiIQAhSais@Ambnl et ention of at | east
about 90% content of active pharmaceutical unit (i.e., 4-MP) when stored at

room:t aturegan e j 1 ALt . t60%, 5% for 8
ront hs {08y o, - RSB becio bR Bb T iubises CorbBidRp By

enmbodi peWislogichiey depriblatshlo famatheresf)iahdbh exdipientor al admi ni stration in a
human. [0017]1 n anot her aspect, provided herein are hard gelatin capsul es
encaps yng 4- 3 | I t:ahl.er: far, -hereof, and
an exciwp@ue)kt . [qugiﬁn g‘g?{)%ﬁfﬁmg%ggg@rﬁedﬁ%@?gtgﬁelﬂ%z;rggégderfn étllﬁr(fg%:téalgsul es

r et ai nepbydineals, thetfegnilatyonstaeninst sotiddofoat t8mpematunss aiframppeleast 26 GG up
tenperature g.af relative hum dities of up to.about,K 60% + 5% For
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br eakageup &f aloBekaue Bf cep@t @Molim¥i§ IhStRmamktivhs 40 MM tAIPREAt4r € and at
relative I?lum dities of up to about 60% 5% for 8 nonths or nore. In certain
enbodi temesatutel of e td Piowh80 /¢ t he hard gel atin capsul es i s PEG 8000. In
certain enbodi ments, the contents of the hard gelatin capsules are in a
solid feorey [ 0019 teraananbalimeaRent ex¢ipient idagohiethyiic sl .o @dminni stration
of 4-MP conprising the formul ations provided herein. 4. TERM NOLOGY

100201 eahedimanis, therpolycdhiens dhyqel Bas aotpl peiadtt Avangs palscrlanypgho?hfiProcedur es
in medigl ] i 9 1@‘%’ : %9%’5 i he ein are
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t he same_neani ng _as Go nly. under st ood by one af ordinar kill.in the art
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defi ni tekaﬁén{Brse@ctwfrmmsgrdmgrc@hﬁsﬁr{gmpw bOR%nd GGhdseoRw evai | unl ess

stated otherw se. 100211As used herein, "about" indicates a range of

+/ - 10% exanpl e, . "“abouyt ,.10 4-\P" ans_a ra of f.rom9.0 ng to
110 e ot el e E e o RET Sre bR S g < [0 a
condition in which a subject experiences a synptom of acetal dehyde

accunull®t12dn accémprtn ergbedimanis! the 9ni dajer dnin toy fasnord tehletearnapsule.

i ntol e}i@ﬁ%’in Q&F@ﬁﬁe@égﬁﬁgﬁqﬁ d@ga‘gg r@"l'n%fxé Riim d}:@/cabﬁlﬁé. Ud&ertRidlenoRidiGits,! 1 M t ed
to, flushing, elevated heart rate, palpitations, hypotension, nausea,

di zzi nésscaphdadaapdses hant delatip, di arrhea, upset stonmach, ataxia, or confused

consci ousness. See, for exanple, Ward et al., Al cohol and Al coholism 1994,
29, 43?0(&?’»? In certain embodiments, the unit dosage comprises about 10 mg 4-MP.

[0014] In certain embodiments, the unit dosage comprises about 100 mg 4-MP.

[0015] In certain embodiments, the formulations are physically and/or chemically

stable for 8 months or more at room temperature and at relative humidities of up to about
60% + 5%. For example, in certain embodiments, the formulation is in the unit dosage form
of a capsule and displays no deformity, breakage, or leakage of contents, and retention of at
least about 90% content of active pharmaceutical unit (i.e., 4-MP) when stored at room

temperature and at relative humidities of up to about 60% + 5% for 8 months or more.



100231As used herein, "acetal dehyde accunmul ati on" refers to the production
of acetal dehyde in a subject that has consunmed ethanol. WO

2011/ 071806RaT/028DE 10/ 059065 100241The term "ef fecti ve acoirsti1oasoossed
herein refers to the anount of 4-MP, or physiol ogi caIIy accept abI e salt
thereof: that is suffjcient.to duce a .desirabl ef|C| ef fect
when cifdbkted. Fgera ogi m‘?lggéﬁ %@8%8@%@@8‘?@&;%%&%3 ratxg P, as
anot hey e, when adm nistered to a subject. In certain errbodl ment s,

t he ' elpf ective amount” is, for exanpl e, the anount to prevent, reduce or
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[0025] As used hérein e term"dose" or "dosage" refers to the anmount of
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in a feijiHledhicdR adbRgkaed herein, one of skill in the art can make the
necessary conversion using the rml ecul ar masses of the salt formof 4-M
and of free base f t salt
form 0{6036}\/P necg Orﬂ§/e(ir)t e%tpal N1 ee g’%thﬁvgk Iﬁlﬁgsggﬁ&#@%%wﬁéo %&ﬁ‘% its
free baggofmiiAtiodprévidédigseiaxanpl e, if 10 ny 4 MPin a free base fow is to
be administered in a formul ati on di scl osed herein, then no conversion is

necessgry. &Mﬂ' d@ym "physi ol ogi cal | y accept abI e salt" or "acceptable
salt form n, refers to the relatively nontoxic, inorganic

and or aci d_addi {11 salts f (of0) I(l)umds h 1§ venti on 0028] The
term’ ?@gﬁft enpef&hErAlly-theRomencly W@r”é?r? r?lé‘fagaé 8°98 rerO&e 'cal ly,
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condi t bﬁ:ﬁﬁary BkilWh et @h@rmeleuﬁs disdlodudé belbags. dnsheadvent th thaiehg/a ptumleyi and
may include, for exanple, tenperatures of up to about 25e§ up to about 26
C. up pbdefitiensfor ciermpsedherpigythosginghis seetion Pipikunteys satedpthagwisgout 30 C
up to about 31 C, up to about 32 C, up to about 33 C, up to about 34C; up
to aboye023p C upsstmechlmum bo@” ingicdtes atange oB¥/-B%upot exaaipdeyt a3t 0 or up

to about 40 relative ties o out 10% up to about 15% up
to abomg‘ﬁé@é s OREV T lgé%’%b Oupe 1% ]a@grl%‘{)ygg up to about 35% up to
about 40% up to about 45% up to about 50% up to about 55% up to about
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pharmaceutical unit (i.e 4-MP) in a unit dosage formof the fornulation,

for exdimled to aﬂltshmgeﬁtle‘&"edc%uﬂfé RAALDitaHiEns, S ROEBHIGT MAUSPHIBZNESS,  cheni cal
stabili val i a
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f or nul akaaple] Waﬁh&dl\bmz:hh@ﬂc&ﬁlﬁyﬁzohmmwed 2eddRd38.i on or | oss of potency of
the active pharmaceutical ingredient, or which displays Iimted |oss of
conten (ﬁ the agl :Jié@d Hél@irn”%@wdeﬁ%e ARAMBRALBA refdtd B the HRSdRBEon diy Pi cal

f onnul t|o s provided herein wll tetain at |east about 99% at |east about
98% aiacétﬂidshydabmatsulgé’@k&haﬂlasteaswnaboﬁthCQG% at | east about 95% at | east
about 94% at |east about 93% at |east about 92% at |east about 91% or
at | east about 90% content of their active pharmaceutical ingredient upon
storage for 8 nonths or nore at roomterrperature and at relative humdities
of up to about 60% 5% 100311As used,herein, "physical stability" of a
formul ation refers to the physical |n§egr|ty of a unit dosage form of the
formul ation, for exanple, a tablet or capsule of the formnulation.
Typically, phy5|cal stablllty |s evaluated through a V|sual |nspect|on of
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limted to, primates (e.g., humans), nonkeys, cattle, sheep, goats, horses.
dogs, cats, rabbits, pigs, deer, bear, rats, mce and the like. In

pr ef er ablwoentiodiseent s, the subject is a human. [0033] TireTiuSeom0/08y0aPt o' as
used herein refers to a physical condition which indicates a particular

il di . g. ct orar
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wi t hout verbal information fromsaid subject. [0034] The term"treat,"

"treat ichiget when qongagtodetor exargpleyioag ateohel @hydéxgen@e teozyanm)t hednether
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st abl e fhoexamtpid, itenem@int 4o pRu ] RYlliazelagel(idrad) syﬂllﬁtoﬁﬁ{shcéﬁlzﬂe&%ﬁdl rrent s, the
formul ations are in a unit dosage formsuitable for oral adnlnlstratlon in
a humaricetpidebyderagrimulation]inimtbicct perenpanyig sthpaelconsunptipns el rpdedw fhe 5. 1
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guantities of phar maceutical grade. [0038]In certal n enbodi men

f or mul atlbege sonprefereso @ heysically dissste wiit, z$uNfPas d fabletott caapsule,rmaablerem s t he
of 4-

formul ati.on ri ses h | cal I acce
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t hereof, and an excipient. [0040]1n certain enbodi nents, the excipient is a

| i qui d.cap b8 o pre Eaptvigie teistons pasnesdivided inde e PR me dosage wwlsi @r [ 0042] | n

cert ai d ent is a solid at tenperatures of up to
about %%%g?@u%afgs ?ﬁg%éﬁhﬁ% to about 27 C, up to about 28 C, up to

b : b 3 t 32 C t
Sbout igﬂ%luﬁpt ¢ ofsaff%affd g%e@s WF}srettge R %ﬁﬂ’cs sﬂ% 4. Sercuitma. do %E to
about 31V, 1B R Rlitrs %@th@eqﬁfva}éﬂt IIDQSSQQQUMP%Q i fred @Qé’e%hﬂ (iﬁf@ i

embodi nents, the excipient is a solid at tenperatures from at gast
example if 10 mg 4-MP in a given salt form is to be administered in a formulation disclosed

herein, one of skill in the art can make the necessary conversion using the molecular masses
of the salt form of 4-MP and of the free base form of 4-MP to determine the actual mass of
that salt form of 4-MP necessary to obtain the equivalent mass of 10 mg 4-MP in its free base
form. As another example, if 10 mg 4-MP in a free base form is to be administered in a

formulation disclosed herein, then no conversion is necessary.

[0027] The term “physiologically acceptable salt” or “acceptable salt form,” as used
herein, refers to the relatively nontoxic, inorganic and organic acid addition salts of

compounds of the invention.

[0028] The term “room temperature,” as used herein, refers to 25°C £ 2 °C.
Typically, experiments as described herein are performed at room temperature and at 60% +

5% relative humidity, unless otherwise stated.

[0029] As used herein, a “stable formulation” refers to a formulation which displays
physical stability and/or chemical stability under storage conditions. Unless otherwise
indicated, storage conditions are intended to cover those conditions in which pharmaceutical

formulations are typically stored, and may include, for example, temperatures of up to about



25 Cto up to about 40 C. fromat least 26 Cto up to about 40 C, from at
| east 27 Cto up to about 40 C, fromat least 28 Cto up to about 40 C

fromat |Iwe=011201805t0 up to about 40 C, from at | east 2BCTUSR010059065 about
30 C fromat least 25 Cto up to about 35 C, fromat least 30 Cto up to
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trlglycerlde for exanple, a caprylic/capric triglyceride. In certain
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gl ycol s are Iy exci pi ents’in arnaée tlca ations.

See, f abmﬁmfmlu@,to Ebcsm Bgt/@ p $o At $0%enpa> aﬂﬁit Pactp weabohit fdwfﬁm@y, 2005,
21st ed. [0Q47]1n certain embodi ments, the pol );et hyl ene gl,)/col conprises a
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Pol yet yp@ﬁ%y,@ @pcail@@ @G‘@@ is ong Wheghgiprlays lopijeddlegisibtion PEGS500)

pol yet by PEREGHES C‘%%%%ﬂ*%’ﬁ%%%ﬁ@%gfe@%*ﬁy Gy BB et S E0o0)
Eg: ggt m]} Jﬂgﬁtlg ylmina&ﬁﬁ@al(lﬁﬁﬁiﬁﬁ)@ﬁbon d?oﬂaget ﬁyﬁleﬂéoﬁlMWns%&Gde(d:}E@elﬁOOO)
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enbodi ments, the excipient is a high nolecul ar wei ght polyethylene glycol,
thr ex&ip, or atpmsyehcmy PetecoGiept of thgip 8¢t eRBEIBA0cal [1gd&ti¢nmsipop ptosed foro ot her
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certain enbodi ments, the excipient is PEG 6000 or PEG 8000. [00531] In
cert ai 10BHodi nerissised hreiax cphypieak stabilitpiof %@UUIUIE{UQGSEII]ﬂSﬁOé@R}WSWa

dononst oy o dEaff 6L Wt bEmERorgltpftion, [atomiter Gbi SEGLBERt B, 72 ) o
t he f orferduddtionn S ypically, cimgisxbﬁrseibmtyhsn@daummghmmgh awesdalclhgmcﬁai ofithd phy5| cal

stability.under stora conditio W.t hout tendi ng to be bound any
parti cahdiica ARRSA{ANCE 6P {he UK doeEE dorh athie Husisa yeerrof th %H@&@O%ge
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exhi bits 1 nproved cal and physical stabil orrpare to the liquid
phase eofid pteserfco pnalbmnq:cmf physical flaws, including the presence or absence of breaks or

tears in the unit dosage form. Where the unit dosage form is a capsule, a physically stable
formulation is typically one in which the capsule displays no deformity, breakage, or leakage
of capsule contents. Typical formulations provided herein will be physically stable upon
storage for 8 months or more at room temperature and at relative humidities of up to about

60% =+ 5%.



[0056] I n certain enbodi nents, the fornulations are in a solid form

[0057]In certain enbodi nents, the formulations when in solid formconprise
about 2%WO 2at100718060% Wt / wt % of 4- MP, or a physi ol ogi calPCy/useaiepsabs e sal t
formthereof. In certain enbodinments, the formulations when in solid form

conpri out 3%.to abgut.50% wt/wt % of 4-MP, or a physiqlogjcally

accept Zﬁ?gﬁsalt f@?ﬁ?’?‘heﬁ’%@fﬂ“‘f rF%%@r@&Pﬂsé%iWQg’ %ﬁ%‘a\‘“&r#’r‘lﬂ“&ﬁ ons when
in sol iifhifQr @ saAmes 6. ﬁh@hﬁnsﬁ%érﬂzeﬁdgemle,%@%@ Mobts HcRdes 2ddYE); caly, rabbits,

physi ol ogi cal Iy accept able salt formthereof. I'n certain _errbpdl ments, the

f or nul atigse d@ermg@n rpty, misieiagd thsy likee dmprdfereblglsobod3gents thababiecbda habeat 5%t o
about 15% about 10%to about 20% about 15%to about 30% or about 25%to
about 50039]/ Wt % Ofhe4edMP; sydipt@mpP By gded|ho i€ Alfdry tag pRRiabténds@d whieh m t her eof .
[0058] I.n certain enbodinents, the formulations are in a solid formwhen

st or ed iBdicatenppricypedinggs o disosleabbst Larumddtiarary of Gpnigapnary drglivs of up
to abo . : : 5 .al I rent s,
the. forsor o sediony @ttarfe Pk A3k REne LRI G STHRHDE &
up to abdutecdble@y ayprion @bxauban2the €ibjep withoabodtbal 28foChatih fremabidytibi2&. C, WO
2011/ 071805PCT/ US2010/ 059065 up to about 30 C, up to about 31 C, up to
about 3gos4] up torRReM “t@é)at,@;“tréhqingg@ o BRUm3 Gs WEd Bé}eﬁp&'f%rs ftPa %ﬂ%ﬁ to
about 36 C up to about 37 C up to about 39 C or up to about 4 :

[ 0060] lof abeviataigorebbagiing adsordehend/or idtEhilansyapwnsn a solid form at
tenperatures fromat least 25 Cto up to about 40 C, fromat least 26 Cto

up to apout BRTAILEDWESCRIPEFONZGFGHR INVENTRPRUt 40 C fromat |east 28
Cto up to about 40 C, fromat lTeast 29 Cto up to about 40 C, from at

| east to up . 30 .C.. fr . t 5 G
from at2[§?§eéa‘st 30 1%8‘{%&%&?%0&5 %ﬁ{aggg a@;te H?Ir?%kﬁngté%gloggé etgglp&'%%@%g%ﬁvf'%) “about
40 C, dn cémtameabodigasts, 8 fbrmidatighstage mhowdit d3age fo@Q0itdBla fafdlai n

enbodi nments, the formulations are jn _a solid format tenperatures of up to
about AGMESEHIPNAR ahumap; lncaian embodiments. thp farmukiions aregvolihiar®- about 15%
up to about 20% up to about 25% up to about 30% up to about 35% up to
about 40% (pl t Borakmdatiods% up to about 50% up to about 55% up to about
60% up to about 65% up to about 70% up to about 75% up to about 80% up

to aboypo$s3% up 1henakgutt, BRYVAdeH Mekcth ARAIEMARIons REmPAsihE 461}1;951&”100%

[0062] I n certain enbodinents, the fornulations are in a solid form at

t enper dhisielvgicaBynepeptablgselt sgnchersolip t o about 40 C; and at rel ative

hum dities of about 0%to about 10% about 10%to about 20% about 20%to

about 3J0637]about 430R4Hytpyedold (440% alad kw8 ohepiloty s &diheradyt 50% t o

about 60% gelr)fout 0% to abgout 70%  about 70%to about 80% about 80%to

about 9U%4abls ramstiemisgbsupsligisoineludivgodor swepnes Sigearildrich i, the

formul at,j i gl . . r r 6
3hi QRS 186 S% k%%s%gh 'e&gl%llfl @M@%&&%ﬁ%e ﬁﬁaﬂtﬂfg%ggﬁ%m at 8 gercfe.

nont hs or nore; or S Or nore, S or-nore; 24

nmont hs re; qr 36.nmonths. or re. In certain. enbodi nents, _ t

f or mul 21@3 s ar eq? ﬁe‘ga"% 8@%@Wfﬁ%gwﬁi@ocoﬁprﬁs%%?’@%@?‘%&fﬁ‘r lg&)f c;f‘ 8

nont hs ceftaifRhiModin®R8d HeFoaRIhANcRRRRLL ABR SolofibALY R BMhRLSADST Ahep,i N 2
solid formwhen stored at roomtenperature and at relative humdities of up
t o aboder eRmplsehydiocklopdesdsofgt-Mibre; 8 nonths or nore; 12 nonths or nore;
18 months or nore; 24 nonths or nore; or 36 nobnths or nore. In certain

enbodi @0RY%, t he Ifi o¢raih abodimearsethe Tordn8&ldnd ch@PHSIMLBIP, B @ pAgsidlogicRIyM
tenperature and at relative humdities of up to about 60% 5% for 8 nonths

or mor écceptabbspit{ore thesgoh. BEFSFH*HPHNE, the fornul ations are in a solid
folin when stored at tenperatures of up to about 40C for 6 nonths or nore;
8 nont 8048 nor e;n ¢&tamamhediorents, the excipient is a liquid.

[0041] In certain embodiments, the excipient is a solid.

[0042] In certain embodiments, the excipient is a solid at temperatures of up to about

25 °C; up to about 26 °C; up to about 27 °C; up to about 28 °C; up to about 29 °C; up to about



nore; 18 nmonths or nore; 24 nonths or nore; or 36 nonths or nore. In
certain enbodi nents, the formulations are in a solid formwhen stored at
t enper at we=0ufo71895t o about 40 C for 8 nonths or nore. [PO0AGSRIN/0EWHE ai N
enmbodi nents, the fornulations are in a solid formwhen stored at

tenperatyres of u Q,about 40 d at rel atioye humdities.of up,to about
60% 5 {%{Jrupéo ﬁ%‘h‘ﬁﬁé Gr URdst %}?O‘Jé%g(ﬂ’t‘f?swé‘i’o‘l’@ﬁe&TQ%I%%“#]?O > ‘fPotPébO‘itS
mont hs3 PIC. RE abddt 3600 B 1PEboMP B BICAlp BALIRBITE ; OF upfRS fout #0 Gert ai n

embodi ment’s, the fornuiations are in a solid formwhen stored at

t enper es of up to. abaut,.40 C and at. rel atiVv L dities t bout 60%
+ 5% f @&’H nont hfé cgrta%gngb'odﬁraﬁg%t %e%cggx?xgi13;13%%(%%}?&”@%%?’{&?%@%?%%1%%?ati ons
are phystcal dg/road&eﬁmo ehermine ad 1kast 36 Abkeuphetbost 4 & faim heleperatdnesap of up
to about 40 C and at relatiye humdities of up to about 95%for at |east 8

mont hstogborls’C: [foose] lp#t 2&r¢ 40 HP Enthsut A ric:from pelepy 2HUC 4P 1B i abaus

physi cal by r ! 0 a u for 6

ront he AR P ARTI6 up Yo BUERS il REGSSOL GBI WBTRRs il ot 24

nont hsatQeaso®0 &C totip Baboand H&C;dronmar least BO °C es tipicnatenbe@ P Cremntfsm ateast

formul atjons are pg%%itoclél |y and/or chemically stable when stored at room

t enper &t Ur & yivio ago or more. [0069]1n certain enmbodi ments, the

formul ati ons are physically and/or chemcally stable when stored at room

t enper 044 and bt certelnadmiveliments.dhe¢ exadpieift isiplycericebout 60% 5% for 6 nonths

or nore; 8 nonths or nore; 12 nonths or nore; 18 nonths or nore; 24 nonths

or norgRj4sf 36 MRt BBABents th€ eXdigibm isFRRdiuie bifn tidigcetiae Mot ations are

physical |l y and/or chem cally stable when stored at roomtenperature and at

rel at i exanmpleriagiapiyéis/cepriaipiglysesidouln Govin anhadiperds, fbmexsipigt ihppeelyploo70] I n

certai p_enbodi ner e fornmul ations are physically and/or chemcally

st abl epﬂﬁéﬁn&enﬁ%ﬁmtél?énperatures of up to about 40C for 6 nonths or nore;

8 nmonths or nore; 12 nonths_or nore; 18 months, or re; 24 nths or nore;

or 36 Hibhs or Irieatan embahiments, tBebudpaRt 8 PORYISE elieal  hectiylene

physic i ] r ; up to

g R P S A SR

f or nul Beindmpsorss EhpBsigiaealn\Practiteay Pbemiaya00p, 31°aisl e when stored at

tenperatures of up to about 40 C and at relative humdities of up to about

60% SPeols@] 6 O LStal] cABIBmnefts MOS8y AP ER collcdnippRESbaficH¥bea 18

months or nore; 24 nonths or nore; or 36 nonths or nore. In certain

embodi stemghd chaine fornul ati ons are physically and/or chemnically stable when

stored at tenperatures of up to about 40 C and at relative humdities up to

about 48] 5% f oIn &reaérhisodimhent®) the pdIPORRIche glyeslttak a tetabweighenemget he

formul ations are provided in the unit dosafge formof a capsglg and are
r%rﬁbag & B

physi catolapulsr asiaht oFGpmakant Al tojahowt 0080k ArtAYAE abeyt 40 0Qfkrema

di spl ays, R8o6'®) ddd 3@,2@(0- f%ﬁ@&ﬁ@%oo maﬂogams@%q{onp%@@@@m%at 5 60ed at
roomterrpera ur e or ﬁ'Dnt S Or nore, nmont hs or nor e, 12 nont hs or nor e,
18 nonfibs about®0etp aBdutrdnidos from abone] 008rto 3Bout@AtNE; wommboet. 1500 te ayaudi n

cont enBLOWkdrPa sbpaava o dhout ¢ ErRrt re POk BhEn e BD: rBnasSioH I

certai g, ghesh 0B tom LkRit 260 Bodi FROGY SroRPatidat SH0Vi th ¥bol1908IRemOT

| eakage of contents when stored at roomtenperature and at relative

humi di thaeg 4600 tomboot 2WOufroBIPuEIR00Ge 2BouIAYGidTam abmit 600 torabath008k nor e;
12 nont hs or e, ths or nore; 24 nonths or nore; or 36 nonths or
nor e. Ir"tﬁ"”égp?(g?o agwgggpﬁ’ents, t he capsul e displays no deformty, breakage,
or | eakage of contents when stored at roomtenperature and at relative
huni di {0048] of upIn esriabbembEimentsothe grcigienigh selectest romthe 20pp PAMSIHNE&ft ai n
enbodi i ] e age of
cont ent SosmyisE BLFARSH B 3B Sy B IR ERL ESt B BB ep e b e or
mor e;  &lydoh8OG (RHG 800)ePolithpient kidycoi 10afr @EGLBOMRahgtlolemaGlecol2400ont hs or

ot or it 6PGaRagetvishe Fhinehgei SRt SRS hatenesrved SBOTHEESBUE0. 30"
for 8 BRREBSIAE TR 400 kB epd15dtRy1eRDGHIBESI0D . (PEGS 008N PUlyetidicaRl ays no

deformty, breakage, or | eakage of contents when stored at tenperatures of
up to &ynol 84 CELHS0MNM, Radyabylore Glyedld?Q00EBEGTI00P), Polyathylene 64960l 5% f or 6
nmonths or nore; 8 nonths or nore; 12 nonths or nore; 18 nonths or nore; 24
nonths or nore; or 36 nonths or nore. In certain enbodi nents, the capsule

di spl ays no deformty, breakage, or I?akage of contents when stored at
tenperatures of up to about 40 C and relative hum dities of up to about 60%
5% for 8 nonths or nore.



[0076] I n certain enbodi nents, the follnulations are provided in the unit
dosage formof a capsule and are chemcally stable. For exanple, in certain
enbodi nerwe,20tig1gsapsul e retai ns at | east about 90% conPemtused104599F5 when
stored at roomtenperature for 6 nonths or nore; 8 nonths or nore; 12

" cor t002RE G B @ ep G Fu DB % 80 pBEL Borsglsienoduecls |east <
about %@%OOQPEG%SGOO?‘W&W@@& @ cbleﬁ)SGO()é@EGM(p@%?) A o c%ﬁ?otm BAYkerdnYe at

| east about 94% east dbout 93% at | east about 92/q east about

91% or, | east abo t .ont t erature
for 8 r{%ﬁ s or r% 6‘?‘?? %ebtefﬁﬁlpé%t?mﬂ@h ect‘ %gﬁﬁwée‘sgrlgﬁ? ns at
| east abasl, fHONEPN, %tyemyramwyMQoootmeﬁom) room tenperature and at

rel atrve hum dities of up to about 60% + 5% for 6 nonths or nore; 8 nonths

?nr)nt hs or imrront %S(g{gr arrtﬁ,()e ogaﬁ%nésﬁglt‘ﬁ}e)l%glpas%&f ?@{ﬁget% egggfy’ggg,: about

99% atard fasd tabopdrtiQ8M4ly atitabkabt theliommiul Vs daklosebldreiabout 96% at | east
about 95% at | east about 94% at | east about 93% at | east about 92% at

| east ahessy 91% rﬁte@&mt@t@étmehrwthe%%@pfe PG 66 &or%cgfg stored at room

terrperature and at relative hum drtres of up to out § 5% for 8 nonths
07811 n _certain t he. retains at | east about
90% coﬁ?%#tf of 4QW%‘&ﬁm§?‘§b eéﬂﬁ@flbtﬁfﬁ’%@ig@ up to about 40 C for 6
months or_ nore; 8 nonths or .rrore 12 nonths or nore; 18 nonths or nore; 24
mont hs [054kor e dr catrimembpdimsntsnibeexcipientisEAl 800bodi ment's, the capsul e
retains at | east about 99% at |east about 98% at |east about 97% at
| east q0eR%] 96% (attalneastpiabgut dShiastratedlheast, cab@ibiitedd Yhe denli@@ghd about
93% at Ieast@gbout 92% at |east about 91% or at |east about 90% cont ent
of 4- MPhyfe sepditeaf te fommiaions predd "(Slfhetﬁon»tlbda%&tmﬂw‘@l ehamigalggdt hs or
mor €. [R04SN LARARY LALR sERRR . Wi ut 90%
0%l snafy Lk sRIRALEbAS o&aﬂéutlﬁ%%@g; Sihady s PakicAeY

conten en st at tenperatures o
r eI ati \ttmokwm ﬂrbeilestdcbtﬁat thest exaponts Gl as%d-smte@hmtdmsnmn umiree 8 rront hs

o} re; 18 nt hs or hs or or 36
m)nt hs%%‘?n"ﬁqﬂoél W Flreéé‘??cg Aerove éf‘%‘ﬁéﬂ"g‘)ﬂ%&‘&?lﬁ?b tyI east about

99% atcoﬂngg@at@b@qfqugﬁg@asagfﬂhgmm%t 97% at | east about 96% at | east
about 95% at | east about 94% at | east about 93% at | east about 92% at

| east i@gé 91% abou 0% ntent .of 4. when stored at
t enper uris of &’gct‘ %mé’ tthﬁgo ?Rle(ﬁnaﬁe\)gat‘?ﬁ "™ es of up to about
60% + 5% for 8 nonths or rrore [0080] The fornmul ati onsr{)rovr ded herein may

furt hed0®hpr i se IbAutasn embedimsai th &ratulasions pibeminssolidfore eraprseeabebdi ment s,
the onege r ou

sy oy bl BPUESAASINOT 1 S VPR SRV AL o, ARG S

sur f actentdis pmbodnbmnfsythagon@daﬂcms vehieniim @ g fanh someasd abogs3 %oftb abottsib%: ol ors,

sweet eni ervativ sorpbents, an ot her, addi tjive known to
one of T M, oP & PRySidlppist D desonans st Iuabarap b0 SHGIn STBLFINSb 6
bi nder wraﬁnuaﬁtmenhwsom forAQlonlpridk b6t tg% tottxsgﬁ%w@ W% Sel My 858,

hydroxypropyl methyl cellulose, mcrocrystalline cellulose,
pol yvi t?BYanloalrbdmeptalpio Isylt/fqm tb@teybylnrcomldon@odqntdnysethwbmrdammodten gum

1 it 0 EORPs B! Mo b 70 PRt fefi b, ol AR Mot Tol -

sor bi t ah%, @ait@us%toabbﬁoow or 8641 2899 15 Ubb@t I\, Wit bﬂJJDM’ﬂ“,QﬁI@hat e,
hydr oxyBr opyl. cellulose, mcrocrystalline cellulose, silicified

m cr oc Pyytelpgically aseptablesalt faxaxthereolet hanol , pol yet hyl ene gl ycol, propyl ene
gl ycol, glycerol, starch, polyvinylpyrroli done, magnesi um st ear at e,
magnes'((l%ﬂ]ret asi Ii catain ahbkmlmaﬁte,, tha fstmiuhgiohs ke .in b OOEB ot wisdal seorgd bidant s may
include, but are.not |im silicon dioxide, colloidal silicon

di oxi d&mReEgtEres G aabiom 40, B‘Ffla‘ttéelata\‘?dh‘trﬁ‘é“leﬁ REUP joabout T faitAtdeasidr i cant s
may i nglotflgorireare not limted to, stearic acid; stearic acid netal salts
such as cal cium stearate or magnesi um st ear at e; t al c; colloidal silica;

waxes as be svva tes s .0di um.sul fa coI Iaur I
sul f at E[H)%Eljch as aH’rﬁrTL’Jla(lfrﬁl’ng L}F‘? Eﬂr@ lofﬁa@rﬁé‘é?ﬁ?ﬂcf ’g’ﬁ’?“%t cOYpefres of

si | i catfso Meh29C; suﬂ tb @b6ut@BYdiip eLatut 37 PGS aBYEBIE; upRfatidie2d Pke.

[ 0085] Sui tabl e surfactants may include, but are not limted to, anionic

surfactants such as sodi um dodecyl sulfate; cationic surfactants such as
hexadecyl trinmethyl anmoni um brom de; _anphoteric surfactants such as
cocam dopr opyl betaine; nonionic surfdctants such as propyl ene gl ycol
nmonocapryl ate (Capryol 90(10 or diethylene glycol nonoethyl ether

(Tr anscutol 9); and the I | ke [0086] Sui tabl e di sintegrants may include, but

N 1 o



such as | ow substituted hydroxypropyl cellul ose, carboxynethyl cellul ose,
cal ci um car boxynet hyl cellulose or internally crosslinked sodi um

car boxymewbyb1igehsosl ose; cross-1inked pol yvi nyl pyrrol i decgusand/osivesi cal | y
nodi fied starches/cel |l ul oses such as carboxynet hyl starch, sodium

car box t hyl ch,. sodi arch gl Late,. pre i.ni sed, star,ch or

cr osca%g&? %é‘g@g% Wrﬁoa ﬂ‘dtuﬁh?’ IW&%?%%%%??&H anar?f)gtegc%{st’iuﬂ %a%‘ﬁ%ﬁngl ude,
but ar @pa®ibduk 55 € ©,abbdTeXY, upt®@yduiBY hyl @elol dbbes® (CHBMGY to &Juat i n, and
the Iike,  [0088]Suitable preservatives may include, but are not limted to,
cystei A8, Cnethionine, citric acid, sodiumcitrate, nethyl paraben, propyl
paraben, and the like. 5.2 Unit Dosages 100891lIn certain enbodi nents, the
f or mul g8060Ns pr owi cedhimanbédimants, the Gimddioas a® it aisblid 6gage tertPMIEhe uni t
dosage may be produced using any commonly ed nethod wel | known to one of
ski |1 iigmt Hdeagt £ %%10@05?4%61’%%@1%%&%@ He faheut HodLe tema et lsasd in,
for exa . tof 4590 B ,,a0d 15U ‘Baliger y
e e S e i TR L SR T R b
uni t doasaget A0FGsren aviede@SHErteiup toralyoun 80 PE eftamet ldayt 25 °K togipgarbéw| es of

4-MP, qr,a physiol ogj | y acceptahl,e salt for eof , an ne, or nore
exci pi gﬁté g&f%?ﬁ?ﬁ?%@%ﬁ@ﬁg&t&aeﬁ’ ?rﬂ’é’ aﬁﬁﬁaﬁt%{gﬁ{? Lipsm?g?‘%i‘@l gnf)f y mi xed
SO as QnPa 1NRMDIENRYS, totdbeuCAMeosi tion may be readily subdivided into unit
dosages, for exanple, tablets, pills, capsules, caplets, and the like. In

t he uni sage, ,the 4-Mp, or p iologically ac abl |t for
t her eof0061E™7 e 1l Mo o P orhuflcr® wifp AEPERIATLS bt RbML

desi r edped hrsit 40 POf arkid phteve Hunedidies bf gsitoafbbecto%] up tbedbitg s tupanol
intolerance in the subject. 5.2.1. Unit Dosage Forns 009%%} n certain
enbodi AleHtS0%E: MR 1@ APQUL doLayR 19 8bquk39%eun tor3holt 3370t Wibloabout BB PTEb| et s may
be pre Si L eLi i 0 oo the art.
For "oy SanfTaSUE i A S0A B \DRES T, B AL PR b R0

wher ei abéh& 04 luls td hisond 76%; tip ansomt 8@%; dip toeabiolity8 1%; @ wabpuEeX¥h;ap toachi ne for
pressin i%{;}_a t abl et . &@er conventional nethods such as wet granul ation
or dryag‘?‘& B Of BRt by °be used. See, for exanple, Ansel et al.,

Phar maceuti cal Dosage Fornms and Drug Delivery Systens, 1995, 6th ed.,

Wi af062] W | ki hscerRan emhedimens, thp portBiatippg are[i0@98lid forpeatiemperattissdi nent s,

st ng. ARy RapeLre s ot el B RRBRANE b REter AR S 1P ! oSy =

exanmpl @bowapsatoedoER0R.ebBLEIBS edlatayit BoaNsHoRE BO%Jo hibdut @0V abhie@dYgior ect | y
to a cagsule filling and sealing machi ne, as described in, for exanple,

U S. Pabetit0ksgbow SB3utompguihilye:mbos078 s, abous 7¢esehout 69%0eQ At 80%Ansel et
al ., P%@W!a%g{m /?.qg%bg&rﬁw%%g%o%%@@el ivery Systens, 1995, 61h ed.,

Wllia ins, Baltinore WO 2011/ 071805PCT/ US2010/ 059065

[ 0095] The .capsul es may be conprised of gelatin, pl i.ci zed gel atin,

hydr oxyBKBhy | mot Ny FEGH SRBEGEINES oruuIRoRs B iBGARIY BITNYFTOATER Shat er i al
KNOWN 16 Réin Rratiitel bt 6 hidntfi®r Hdre; SLABMEL bAMBRY, i 2infbreERR MBS mohth§ oL aPSUl €
conprises gelatin. In certain enbodinments, the capsule conprises soft

gel at i mor¢;r2daeonths or matsodi Hemosths bhmora pawkedaio smboidisesntsh dredfoypilations.

are in a solid form when stored at room temperature for § months or more.

[0064] In certain embodiments, the formulations are in a solid form when stored at
room temperature and at relative humidities of up to about 60% =+ 5% for 6 months or more; 8
months or more; 12 months or more; 18 months or more; 24 months or more; or 36 months or
more. In certain embodiments, the formulations are in a solid form when stored at room

temperature and at relative humidities of up to about 60% + 5% for 8 months or more.

[0065] In certain embodiments, the formulations are in a solid form when stored at

temperatures of up to about 40°C for 6 months or more; 8 months or more; 12 months or



[ 0097] Pl asticizers may be added to the capsule material to increase the

flexibility and strength and nay be sel ected fromglycerin, propylene

gl ycol , pabyetinyhisene gl ycol, triethyl citrate, acetyl tPCEUSFI1I0059065L €,

di et hyl phthalate, di butyl phthal ate, dibutyl sebacate, or m xtures

t her eof an t her materi al m xtur.e kng to one of skill in the art.

The. o &P orIBIRag s 2L bt i o O g Ry TRRTE 06 t o' 3056 by

wei ght epiboliit@ne2BRUbANuIbOARGEd e SARTYIE SVhERY1oRSY 4 i ratareB ek dp tdoesi red

amount of the fornulation, typically up to about 0.5 formul ati on.

Pr ef er 481°¢, for haosihseraforany particul ar capsul e descrl bed her ein wll

correspond to a conventional capsule size, e.g. Size Nos. 00, 0, 1, 2, 3,

4, 5, a06b6) he |i ke cerbegembodinRyapkfornReamiongbaning sbhe feciﬁi en@reStaI@d aPr acti ce

of Pharmacy, 2005, 21' ed. [0099] The tablets and capsul es r % €

coat ed [APRARAtHISS ORHBAG B4R | ﬁ%@nd &l isheive humididesnftupdn abeyit SHG ér’o @6at i ng.

See far dq Pha, 2005,
ed % T%% rﬁﬁegg @gsgd&ln?(g e xﬁ%tﬁggi:m?% Elie)?o glﬁl Sg)?lng&%oat I ﬁ%ﬁ?ﬁcl ude

hydr Oxyrpj”r@;pyl?:finmmlysl aahbmgl ds egrtdity embadiatchig] the ébinullaims ateyidacxlip fapy |

cel lul ose, nethylcellul ose, eth | cel |y i.d met hac aci d
coter BB (GRS NE © Herea “CEB8 UEANBM T GHHS HoePP Qe urt abl o
for use 408 ft emBAthE b MoReat i Ng i ncl ude phthalates i ncl udi ng hydr oxypr opyl
met hyl cel | ul ose phthalate hydr oxyet hyl cel |l ul ose phthalate hydroxypropyl

cel | ul ht hal nmet h el | ul gs ht hal at e, eth thalate
ond celflibee acdt s pphafiieals. F8Gvauid e i Shei i st sBEmib ny
addi ti gnsle whddestsie@hedmpbiafurés SRUMH Abb@AHOIEl RASE redABIHNEHiIdiIIB Sup 1B
conpatible with the other conponents of the enteric coating. The controlled
r el eas@beBISVniYr ghlpat SripentBLoMPedr ophobi ¢ control | ed rel ease materi al
sel ected froman al kylcellul ose, an acrylic polynmer, or m xtures thereof.
WO 20110(]1531805PCM tis20d 6hbsABEhts 06 Ied ulhine are phgkicsity el @abemivalyi ngs may
also in tICI zer such as those described herein. 5.2.2. Amounts
of 4- M@ta% 1@?41] S?cﬁe oS THBRFE I A CSTOR RO AP FORYEOT BT IFSHOMES ei n
COMDY | 8¢ kBTG ATHEES PofVBr nkAOTOSE bibBRIdrah ke STHQRRIIEN! 5. he uni
dosages conprise about about 0.1 ng; about 0.5 ng; about 1.0 ny;
about tmodmen&bdutfoﬂmﬂam@s aaetaldutswzllﬁ amrys)r qhaou«talls' sclbingwhetb@mted a8t ®ony; about
rrg,t bOL{t 4. 5.ny; a2 about 5.0 ng 4-MP. [00106]1n certain enbodi nents,
the unit§IRFSAHELST & SRS MPBGut 5.0 ng; about 6.0 ny, about 7.0 ny; about

8.0 ng; about 9.0 ny; about 10.0 ng; about 15.0 ng; about 20.0 ; or about
50. 0 mi00a9ipP. [omwwme@b@cﬂaﬁeﬁtwﬁ@m@s arethysigdlly aheléaghemt "Hpri se

about 30Bo ey EABEh SadlefRerRoia 13 RhuBRRK: oF i by My BB 2 . ™

for 6 months or more; 8 months or more; 12 months or more; 18 months or more; 24 months

or more; or 36 months or more. In certain embodiments, the formulations are physically
and/or chemically stable when stored at room temperature and at relative humidities of up to

about 60% + 5% for 8 months or more.

[0070] In certain embodiments, the formulations are physically and/or chemically
stable when stored at temperatures of up to about 40°C for 6 months or more; 8 months or
more; 12 months or more; 18 months or more; 24 months or more; or 36 months or more. In
certain embodiments, the formulations are physically and/or chemically stable when stored at

temperatures of up to about 40 °C for 8 months or more.

[0071] In certain embodiments, the formulations are physically and/or chemically
stable when stored at temperatures of up to about 40 °C and at relative humidities of up to

about 60% =+ 5% for 6 months or more; 8 months or more; 12 months or more; 18 months or
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[00108]In certain enbodi nents, the unit dosages conprise about 0.05 to
about 5.0 ng; about 0.1 to about 5.0 ng; about 0.5 to about 5.0 ny; about
1.0 to abwot2of/01899; about 0.5 to about 4.0 ng; about OPETIUS2@&bO063. 0 Nny;
about 0.5 to about 2.0 ny; about 0.5 to about 1.0 ng; about 1.0 to about

2.0 ng;_abo 2.0 to about .3.0 ; about 3.0 to out 4.0 ; or about 4.0
to aboul'’s: g‘]i Hﬁmglsl\%fno[rﬁd)fégﬁwrﬁ%e?rtné‘?rﬁ' m%ﬂag%‘gmte‘?fé tﬂﬁn?‘im’d‘é?é’gﬁés
conpri sge gbj@i@al@-aﬁd/bgcl@é?ﬂ'ééllﬁﬁalﬁe When fBRUtat 10nRrdt@red BPMY tfbollt #WeC aRPUt 5.0
to about 6.0 ny, about 6.0 to about 7.0 ng; about 7.0 to about 8.0 ny;
about giteclativedBiditss op iyabaab6Ute 293% fors aivoths ot 0de.ny; about 10.0 to about
15.0 ng; about 15.0 to about 20.0 ng; or about 20.0 to about 50.0 ngy 4- MP.

[ 00110] (0o72jer t ai nnexhgidicibidtiBnentd) thelfoihuldQSRILS poRiHRA iiS theaRAWos DR fBrrh O
about 500.0 rTq; about 100.0 to about 500.0 ng; about 50.0 to about 60.0 ny;
about 6Y.a5apyilapslire phycally; stablo Utor rnampleoinglsBain egiodimgits, thsowpside. 0 to

about 9 . . X 0.0 ;
about 1970 1 ERAHHOOHHME, FBHa BhehyRs wRRObA R b CpPiBihe 187 O
2011/ 0 70.80bMECH WSEO BOhQEBOGEMSe3 | HarodthSek atord) 18apeithes md@Ddd bhths@apot her
aspect, rpvi? d herein are hard gel aéj n capsul es encapsul ating 4-MP, or a
physi ol BRcca {§MaRBE At Bere 84FTain SmBPERInSo e ARt ICHITRRE 1 S6PTI00112] | n

certai neagdiditiksge M&n%@vme%%rwattrta&nqaﬂgﬁhﬁré for 8 RAEsNMbene gl ycol .
In certain enbodi nents, the polyethylene glyc has a total weight average

nol ecul i ght ,of fr.om abqut 5000 to about. 10,000Q. l.n certain

enmbodi n@éﬁf the IB%SF?}PSH%%"?W egﬁéﬁgw?%g%laﬁé@ BEMEr %FS‘E £060.

[ 00113]1kdkagebt &infertsiaRel et St rdoftteipRRitire ah @b REVORYSRIGHs Jrbeghbdy when
stored at te%eratures of up to about 55 C for at |east 8 nonths or nore.

I n cer t"htefhBuioraentls o mares § pramths aranqipn's? payths emmoren 8 erarithsorvhenm; st or ed
at tenpgr u C | at | mdities of up to
Sbout | GeypianeSy Bprcd By S@mBRRK e b HEnh oo, BTafib it Fue 42
capsul elef@taiynbrepkugs] edbakapt eficintentsviken sbied atrodin teo@srateoped atrvheavand at

relative hymdifies of u o] ut 60% 5% for 8 nonths or nore. [00114]1n
cert ai rP“é‘H%’(’)‘ﬂ? Hloa ergoé’}aﬁé%?‘g 8PORtAROLRAE | e are in solid form In

certain enbodi nents, the contents of the capsule are in solid form at
t enper d00T4ds of Up cerainbobbdid@nG, tiedaptula dibplayse dufoindiyt beakafe, op t 0o about

95% for, at |east 8 nopths or re. In certain, enbodi nents, the contents of
t he car}g%ﬁa%e 86%%%“%‘8% St?rgfi ﬁ#T%{onIE%WSt %f;?ﬁ):tf’zi‘f’ﬁ‘fte4%ar93%5% mQgth qrygore;

humi di t§ @snt@f otiPoted 12 BIAthsERYore e @ontBs FDRRS 29 ndfs®r nPré, YBEhadEhOf

Adm ni stration [00115]1n another aspect, provided herein are nethods of

adni ni S¥mAre- ol esrtainodimentatthoerpswe displias np deformity.[loekagd, Phécakagenafl at i ons

provi dﬁ%n@ﬁ{sgtﬂ%n%?&-e@% u%qgia &ﬁt@ro%dfoﬁ%gr&rngniesﬂ(% é{i&?any t echni que known to one

of sKki I'n the art n-prererable e he subj ect can
sel f-a?{&’] jster the farmulation to hinself aor herself. In preferable
enbodi .t he IRGFHAIN SMPRYMER- the cappwadisrlarsaw delemity, bigpkageopnal | y

adm Nl SERLECof difenf A Bt £ABAR LIpIBlab MR i RIANR! | Y

adm ni stered, the fornul ations so be 1n a unit dosage form for
exanpl dumditienofaun akbett, 60¢ap Skb for &moritheord mére; 8 amngrsav intee, Reneiths or
[00117] The. {é)r rrulhat ion cgn be .adm ni ster %d al one or i li] conbi nation with
ot her more; 18'months or more; 24 months or more; or 36 months or more. In certain

embodiments, the capsule displays no deformity, breakage, or leakage of contents when

stored at temperatures of up to about 40 °C and relative humidities of up to about 60% =+ 5%

for 8 months or more.

[0076] In certain embodiments, the formulations are provided in the unit dosage form
of a capsule and are chemically stable. For example, in certain embodiments, the capsule
retains at least about 90% content of 4-MP when stored at room temperature for 6 months or
more; 8 months or more; 12 months or more; 18 months or more; 24 months or more; or

36 months or more. In certain embodiments, the capsule retains at least about 99%, at least
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substances or active agents. In sone enbodi nents, a formulation and ot her
i ngredients, as described below, is adm nistered. WO

2011/ 071896RaT/0a8H810/ 059065 [00118] I n certai n enbodi nel®C/USkhe/089962iNt  Of
4- VP adm' ni stered in the fornmulation can be between about 0.05 ng/kg to

about 5. n enbod] 4- NP, ad S er ed in
he. f oR Bl QF ol It aBe Bt naboBBUL 7% HSEGOPs Jabbdt 18 6ORg Fide

certai R ,QripeGi JRaLs 1ea§%oanw,@tat @éasﬂgﬂxﬁt Q] @aﬁéle%gt%ohmm SortOfitp4! at l on can
be between about 1.0 ng/kg to about 5.0 ny/kg. In certain enbodi nents, the

anmount 4dﬂP4MHVE>Sm1¢daﬂremeltel:lp@ratumhférﬁmfmllﬂlsalrlrmrecan be between about 0.05
my/ kg to 0.1 nmy/kg. In certain embodiments, the amount of 4-MP administered

in thepdoarpul ati ancGam @ﬁb&ﬁw@@rthebame@e@lmf le@stta®odt. WONBdrtent okn certain
enbodi nents, the anpbunt of 4-MP administered in the formul ati on can be

bet weeA-MBothen ﬁtoeed@}/rkgntt@n}zer@mrﬁgmd@t redativg humigisies, plien torabodt @Yo e of s k| | |
th

e o AP RS Bl Rk 21 DRGATLPIRLE it Il TUhShOD, 2

ki | ogr ansiord; or 3@frﬁmﬁﬁtwdtdi'entllsqert&tﬁnhﬁglhkmts,ab@cﬁpsﬁle tetnipb kgleasalbetit 0. 5

ng/ kg, about 1.0 nmg/kg, about 1. [/ kg, about 2.0 out25ng/kg,
about 36 ﬁtdﬁfp@@ab&%%‘%a gﬁga%lp%%%@hl@asg asﬂ\ﬁéﬁ%g at ?ggﬁ‘g ?Tﬁ”@ St or
about 3, 0,1 BG¢KG east dod( 9@4@3@%@‘( %é&te&%i af Rad{RBoSWIDEGE of Rad Qeth%%Jl ation.
In certain errb0|rrents é anount of 4-MP admnistered in the fornulation
can becomenthd 4|=Mﬁgdlebesmwiaat rabouempPerdiragiday relatiabloumiddies ofrgp koggbobet ween
about o ahout 1.0 ng/kg; or between about 1.0 ng/kg to about 2.0
my/ kg. %?%’G‘ir?!é’]l?g gm%l%%odl ments, the fornul ations provided herein,

when adm nistered to a subject, can be effective to reduce or inhibit the

et hanol0®8] di zi nip eastainembodiments. b eapstletigiding ge leag@bpwr9dpe renteriet subj ect .

[ 00120 h\Vig w%{ekgio@eaeﬁ"%&%{;é@%et% ofhg‘?o L@{u%b @&'ff?ﬁén{% fh‘é'o? %%r@%' x%b&h?

suitabl'e Tor adm ni stFation bj ect’'s wi shi'n uce’or anellorate a
synpt omodé; 1etrhaihd or Mb@l €8 Aidaths @F nAee 2| rd@hyﬁer xacleumﬂ&mbﬁuhs of mogerihai n
enbodi rrents t he subj e)@t ha reduced or absent al deh)gde dehydr oge ase

subt yp&erain pmppdimesis; thgicagsu earetaaes% GapletP ORI et rsietboyt 987044 hgas

1992, 88y, ?\Aléas"t;é@o @8%,%‘#1@&%0@%%,%& até\ﬁ@g%, alRER 8&93&&%9&3&86
Synpt ons” of et han I ntol erance, or acetald e accunu atl on, may i ncl ude,
but ar eban®92%4, ai lead abayt 9 Vayshatrigast ebmaﬂ%dsohwat of 4—MPewhpa$tpreldat| ons,

hypotenS|on nau e che, vomting, diarrhea, upset

st onmac FEMREFaEes 0 BI?ang}’?flﬁ%‘goég%g;{} §ﬂ’é‘§‘§1‘e See, for exanple, Ward et al.,
Al cohol and Al coholism 1994, 29, 433-438. In certain enbodi nents, the

subj ec0078] a hunincerfappambqdimentsr thepapseletreidingahleast abpet 908 parttertiobn can be
adm ni stepe be QLE t.h C

enbodi %@ﬁ? quep i or? erﬁger%ees Otfug%zago mag Gggae]gegl%g?weth u@m?ﬁés &{u e, about

fifteeabeitBoves S‘Vﬁbr 8lautithsasiendro 8 mbafhe e moke 1aum1e1¢storqﬁmymﬁmeﬂhbaﬁol I n
certain enmbodi nents, the formulation can be agrally adm nistered abqut two
hours r&RduRomhs ergBAreRPhift @gmbéf)bm@ret He ceidp sBbodisiaimis c@pHihpstains

[ 001221 3,6 86431900 APRAL B D804 NP1cL R LBUI b0 1 81 BEuAR). Ut REG:BEut

concur rent 8 consunption of ethanol n certarn e odlnents t he

f or mul &Ywat lewn albxmtad%, ai lsdst nlbalit DAY di lads kol &R, et leastabow91¥her eonsunpt i on

of eth oI rtain n he fornul ation be adm ni stered to
2 subj Lot dbppEre heeth ar e nobived Haem BT RLAGIOf oD 26 A "G4l n
enbodi Rt huh18itRIBENS wbofr 409 +0% RI%ShenRIbCAbley acceptabl e salt
thereof, adm nistered in the fornulation can be effective to reduce

acet al e acc Iatl about, ,50% 1t 9 ut 60‘V in_a subject as

conpar g@%ﬁ vvhen ? %ngn efiglerel %%‘ IS ERTRES Oget%§d§%bj ect. In
cert ai pd@tbed! 'eﬂﬁﬁi’eﬁts T eerR@akmbsd@inehtd ehy de &Clﬁbfﬁddaitioﬁﬁll Ripidifs ®hf Bet i vel y
el imnated or reduced by about 95% about 90% about 85% about 80% about

75% apdestedfrom thesioup G5usistms i birslon, fillersdilusaiy, glidenist lubooantabout  45%
about u 6 about

To% - of TSRS B Pdtredapity AaMeatRRLockingt MR cof o RRRbE ST CL  des
met hodgrdsevativedysonbang aad shiysethaenddsso khatvedo v &t skﬁlelnltbﬂgtt el m use of
ethanol in a subject. In general, diseases associated with the long term
use of ethanol include, for exanple and without limtation, liver cirrhosis
and cancer, for exanple, hepatocellular carcinoma, nouth cancer, stomach
cancer, and esophageal cancer. [00125]1n certain preferable enbodi nents of
nmet hods provided for preventing a 12



di sease associated wth the long termuse of ethanol in a subject, 4-MP is
adm ni stered prior to the consunption of ethanol by the subject. In sone
enbodi nerwe,204/0viBosan be adm ni stered within about two RroWrss20ef 069065t he
subj ect consunes et hanol. 6. EXAMPLES 6. 1EXPERI MENTAL METHODS [ 00126] Thi s

sectio cribes,th Xperiment a t hods used to test the i cal and/or
cheni cgpﬁi@abi i cyighley “’f%‘iﬂﬂ%}%l%n “tﬁfeo’i‘ﬁtz‘éamﬂé?’é}y ?OXP’B’G’P%%@I“ ose,

f or mul afyiqa OinehyVedIRilds, hiREodttdllifOSATEsE PR Ghy Byt ARRHE E -

Wo2011/ 6?1825%@/ U82810/ 0598065 [0%%28 1Physi caSI qj;dl%ea); g)r{lce of the capsul es

was evalolatedpaypxididene. pedysdot¢nsralycrhezuonpagacehrgedatinpendithie dige.opaque,
intact with no | eaking or deformty. [00129] The content of 4-MP in each

capsul googy det erSuitask fhrRRdHRldduéRe R Sedudddstart nbt lidiedio! laotsance
Li qui d Chronmat ography), The contents of the capsule were solubilized in

mobi | e SR SPYSEF: MAnRHPle ForBTRh cHleiBmorrhanpicesaCivm subpist pjeiami heyphatrd
| nj ect %ﬁiﬁdé{)fﬁ{()%l ée:h%?osé, rﬁic@oc?i&alﬁné eetlllmo%g,lslﬂ ; ﬁ?dTB?crgérg&%lﬂHe Y@g, Jmni tored at

210 nm content 1n e capsul e was determ ne y conparihg the
peak areaerotthandnpvipetsylamdglycbl, Popyleye gincolcglipceol, statdhppolofing Iperrslidvidar d
solution were considered i.n the CE| cul ati on. é%8013 Di ssol ution of 4-M
capsul dEASREEUISGARLE-JRANEH NG Pripsacale altatinte, 38d thedikém at 50 rpm One

capsule is placed in the dissolution nmediumand sanpled at 10 m nutes, 20
m nut ed0083d 30 rAuitableglidEds mayangiide, Watsaranat lymiget tossihepnt diexidtreottatdelr aphi ¢

conditigns specified in the Assay test .hod description. [00131] Rel at ed
subs!talng@écém ?"éaea:ﬁai?’ﬁé%’gtﬁleﬂg?lncé%&%ﬁﬁ?flfgl_tgghg‘f‘hod usi Ing :a Ci g[(150 1( 4.6 m

5 i_tmcolum and a nobile phase conprised of 4g Cctanesul phonic acid

sodi uml9884l/ 4. 14 Syitablgilubricantsyeryogends buhypmeslmied torBisers/aniditstsagocigL

wat er/ itrd:le, 3.9.. . 1.0 S ni tored
at 210 Jrﬁ%qal’gﬂ_t'g?%%ﬁag glﬁlicgl%%%r%g%%gr%%h%gé&ﬁlgtreggé% Img%’l Clglngléigi 5!iﬁrl]éal’r()g\%ll esuﬁ ase and
i nj ect ed besswalkesudfakasrsnch s @dilint bwfatd; @lycobWauryleduithes suois sbdiymshaRtiar ds.  Any
inmpurity > 0.05%in the sanpl e chronmatogram.was reported by retention tine
and % puHpte g&%s%%é%vylp*gﬁjﬁtea%lEaateﬁsaeas%iﬂrﬁ@ apfdside op piligdte hydrate: pl dr ug
producty,iag. determ ned using a Karl Fischer reagent per USP. 6.2EFFECT COF
CAPSULE MATERI AL ON STABI LI TY OF FORMULATI ONS 1001331Thi s exanpl e

stabi | IPPET ¢ he e GRHT raRa oo g R e e BR B

fSE)?bi | istivh §OQURAN HEHCOXIDIARD YAt TIRI W0k Getahtd lsQ8 Las(HRMeL y CRiR Ry SmRInfurh €St ed
bromide; amphoteric surfactants such as cocamidopropyl betaine; nonionic surfactants such
as propylene glycol monocaprylate (Capryol 90®) or diethylene glycol monoethyl ether
(Transcutol®); and the like.

[0086] Suitable disintegrants may include, but are not limited to, cellulose derivatives
such as low-substituted hydroxypropyl cellulose, carboxymethyl cellulose, calcium
carboxymethyl cellulose or internally crosslinked sodium carboxymethyl cellulose; cross-
linked polyvinylpyrrolidone; and chemically modified starches/celluloses such as
carboxymethyl starch, sodium carboxymethyl starch, sodium starch glycolate, pregelatinised

starch or croscarmellose sodium; and the like.

[0087] Suitable coatings may include, but are not limited to, hydroxy
propylmethylcellulose (HPMC), gelatin, and the like.

[0088] Suitable preservatives may include, but are not limited to, cysteine,

methionine, citric acid, sodium citrate, methyl paraben, propyl paraben, and the like.
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conpatibility with the active pharnmaceutical ingredient, 4-MP, and with
certain excipients. Two excipients were studied in the HPMC capsul es;

A yceri n woadoM/gigesl 812. The capsule WO 2011/ 071805PCPLCUSRRMO/N0SHED65
tested was a Size 3 Opaque Wiite HPMC Capsul e supplied by Qualicaps .
Fornulation$ #{Iz 13 prepared for this study are sunmarized in Table 1.
Table 1: Fo r?fu Study Effect of Capsule Material on Physi cal

Stability - HPMC Capsul es | ngredients Fornulation # (pg/cap)t Formul ation #
2 (my/ 9891 For nulnsterisin emtmdimeniedpy faamplagippsproxnigled hggeyy e prayided ap40  4- VP

100 109ni?égsage.

[0090] The unit dosage may be produced using any commonly used method well
known to one of skill in the art. Examples of suitable methods include those disclosed in, for
example, Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems, 6" ed.,
1995, Williams & Wilkins, Baltimore MD. For example, the unit dosage forms provided
herein may be prepared by mixing particles of 4-MP, or a physiologically acceptable salt
form thereof, and one or more excipients to form a bulk blend. When the bulk blend is
sufficiently mixed so as to be homogenous, the composition may be readily subdivided into
unit dosages, for example, tablets, pills, capsules, caplets, and the like. In the unit dosage, the
4-MP, or a physiologically acceptable salt form thereof, is included in an effective amount
sufficient to produce the desired effect, for example, the desired effect of treating ethanol

intolerance in the subject.

5.2.1. Unit Dosage Forms

[0091] In certain embodiments, the unit dosage is in the form of a tablet.

[0092] Tablets may be prepared using any tableting technique known to one of skill
in the art. For example, tablets may be prepared by a direct compression method, wherein the
bulk blend is transferred directly to a compression machine for pressing into a tablet. Other
conventional methods such as wet granulation or dry granulation may also be used. See, for
example, Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems, 1995, 6"
ed., Williams & Wilkins, Baltimore MD, pp.182-222.

[0093] In certain embodiments, the unit dosage is in the form of a capsule.

[0094] Capsules may be prepared using any capsule-filling technique known to one of
skill in the art. For example, capsules may be prepared by transferring the bulk blend directly
to a capsule filling and sealing machine, as described in, for example, U.S. Patent Nos.
6,834,475 and 7,082,738. See also, for example, Ansel et al., Pharmaceutical Dosage Forms
and Drug Delivery Systems, 1995, 6" ed., Williams & Wilkins, Baltimore MD, pp.164-182.
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Fill Weight 240 240 240 t ng/cap = mlligram per capsule -- =Not added
[00135] Fill ed capsules were placed in clear sealed glass vials in an

upri ght peeizpiirmiss 40 C and at roomtenperature to teswecras2abesioeal and
physical stability. Capsules were not banded. Vials were sanpled weekly for

assa I ng and., were am ned weekl or, physi cal arance. [00136] The
HI\/PCy C i@@é :) eg of %38 ¢ ﬂ?ﬁuget)é inb%gb R Hzpr%?%é( 8@%%*#?% é?agﬁﬂzﬁﬂg%%gﬁl’ after E) ne vve!a k at
room t Qm&%MFﬁmdﬂW@ms&: (HPMVRAPSbcB Sr hidr] @thngidiier PAAGRIP ndwh ¥C@fe ot or

M glyol 812 only) were physically intact after one week at 40 C.

[ 00137pkHii8 the@thpl e denpnstrates that certain fornul ati ons encapsul ated in
HPMC capsul es are not physically stable, and therefore that HPMC i s not a
sui t ablj@sqpsul e lireéredin anbbddimedtsMBe @apfuly congprisas gelfitht. nul cefthigans of 4- MVP.
6.2.2. Hard Cel atin Capsul es; Physical Stabiljty [00138]Hard gel atin
capsul é@bﬂé&f@%&eéapﬁl@? CRIBRRYSE SOt REIAYN Wi gertatgmBadements.itht capeulgi pi ent s.

Two exchRbAM S W 8arsi udied in the hard gel atin capsul es; PEG 400 and
M gl yol 8? '?"he %a?)sul e tested was a Size 3 Opaque Wiite Celatin Capsule

| | "Qual i (r). Fqrmylat] #4 - #11. d for. this stuyd
sunpar 100 ; 2 T FEBeG kb P Bps koS ripmlsonpeifl e SR G uS s bikwmads? *
For mul atrb Qs ahPmay ;’é@' xelgéf%@%m%%%%isyﬂoﬁywﬁé Blytall p&?etﬁ?%éﬁé g@%ﬁo@r(&m ity -

Hard Cel at1 n Capsul es ngr edi ent s For mul ati on ng/ cap) t
For rul attiabm agetsl ttigdwtelppterdicthyl plithelatesdibutyl phthalate, dibutyl sebacate, or

mixtures thereof, or any other material or mixture known to one of skill in the art. The

plasticizer may be present in an amount ranging from 0.1% to 30% by weight of the capsule.

[0098] The capsules may be sized to hold the desired amount of the formulation,
typically up to about 0.50 ml of formulation. Preferably, the size of any particular capsule
described herein will correspond to a conventional capsule size, e.g. Size Nos. 00, 0, 1, 2, 3,
4, 5, and the like. See, for example, Remington’s The Science and Practice of Pharmacy,
2005, 2/* ed.

[0099] The tablets and capsules may also be coated with an enteric coating, alone or
in addition to another coating. See, for example, Remington’s The Science and Practice of

Pharmacy, 2005, 21° ed,

[00100] Materials suitable for use in the enteric coating include hydroxypropyl
methylcellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, methylcellulose,

ethylcellulose, acrylic acid methacrylic acid ester copolymer, or a mixture thereof.

[00101] Additional materials suitable for use in the enteric coating include phthalates
including hydroxypropyl methylcellulose phthalate, hydroxyethyl cellulose phthalate,
hydroxypropyl cellulose phthalate, methylcellulose phthalate, ethylcellulose phthalate, and

cellulose acetate phthalate.

[00102] The tablets and capsules may additionally be coated with a controlled release
coating, which is compatible with the other components of the enteric coating. The
controlled release coating may comprise a hydrophobic controlled release material selected

from an alkylcellulose, an acrylic polymer, or mixtures thereof.
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WO 2011/071805 PCT/US2010/059065

[00103] The controlled release coatings may also include a plasticizer such as those

described herein.

5.2.2. Amounts of 4-MP

[00104] In certain embodiments, the unit dosages provided herein comprise different

amounts of 4-MP.

[00105] In certain embodiments, the unit dosages comprise about 0.05 mg; about 0.1
mg; about 0.5 mg; about 1.0 mg; about 1.5 mg; about 2.0 mg; about 2.5 mg; about 3.0 mg;
about 3.5 mg; about 4.0 mg; about 4.5 mg; or about 5.0 mg 4-MP.

[00106] In certain embodiments, the unit dosages comprise about 5.0 mg; about 6.0
mg; about 7.0 mg; about 8.0 mg; about 9.0 mg; about 10.0 mg; about 15.0 mg; about 20.0
mg; or about 50.0 mg 4-MP.

[00107] In certain embodiments, the unit dosages comprise about 50.0 mg; about 60.0
mg; about 70.0 mg; about 80.0 mg; about 90.0 mg; about 100.0 mg; about 150.0 mg; about
200.0 mg; or about 500.0 mg 4-MP.

[00108] In certain embodiments, the unit dosages comprise about 0.05 to about 5.0 mg;
about 0.1 to about 5.0 mg; about 0.5 to about 5.0 mg; about 1.0 to about 5.0 mg; about 0.5 to
about 4.0 mg; about 0.5 to about 3.0 mg; about 0.5 to about 2.0 mg; about 0.5 to about

1.0 mg; about 1.0 to about 2.0 mg; about 2.0 to about 3.0 mg; about 3.0 to about 4.0 mg; or
about 4.0 to about 5.0 mg 4-MP.

[00109] In certain embodiments, the unit dosages comprise about 5.0 to about 50.0 mg;
about 10.0 to about 50.0 mg; about 5.0 to about 6.0 mg; about 6.0 to about 7.0 mg; about 7.0
to about 8.0 mg; about 8.0 to about 9.0 mg; about 9.0 to about 10.0 mg; about 10.0 to about
15.0 mg; about 15.0 to about 20.0 mg; or about 20.0 to about 50.0 mg 4-MP.

[00110] In certain embodiments, the unit dosages comprise about 50.0 to about
500.0 mg; about 100.0 to about 500.0 mg; about 50.0 to about 60.0 mg; about 60.0 to about
70.0 mg; about 70.0 to about 80.0 mg; about 80.0 to about 90.0 mg; about 90.0 to about
100.0 mg; about 100.0 to about 150.0 mg; about 150.0 to about 200.0 mg; or about 200.0 to
about 500.0 mg 4-MP.
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139 98 M gIS&r) {W@%@&atm (}agsgﬂg
[00111] In another aspect, provided herein are hard gelatin capsules encapsulating

4-MP, or a physiologically acceptable salt form thereof, and an excipient.

[00112] In certain embodiments, the excipient in the capsule is a polyethylene glycol.

In certain embodiments, the polyethylene glycol has a total weight average molecular weight

of from about 5000 to about 10,000. In certain embodiments, the excipient in the capsule is
PEG 6000 or PEG 8000.

[00113] In certain embodiments, the capsule retains physical integrity when stored at

temperatures of up to about 55 °C for at least 8 months or more. In certain embodiments, the

capsule retains physical integrity when stored at temperatures of up to about 40 °C and at

relative humidities of up to about 95% for at least 8 months or more. In certain

embodiments, the capsule retains physical integrity when stored at room temperature and at

relative humidities of up to about 60% + 5% for 8 months or more.

[00114] In certain embodiments, the contents of the capsule are in solid form. In

certain

embodiments, the contents of the capsule are in solid form at temperatures of up to

about 40 °C and at relative humidities of up to about 95% for at least 8 months or more. In

certain

embodiments, the contents of the capsule are in solid form at room temperature and at

relative humidities of up to about 60% =+ 5% for 8 months or more.

5.4 Methods of Administration

[00115] In another aspect, provided herein are methods of administration of the

formulations provided herein.

[00116] The formulations provided herein can be administered according to any

technique known to one of skill in the art. In preferable embodiments, the subject can self-

administer the formulation to himself or herself. In preferable embodiments, the formulation

can be administered orally. When orally administered, the formulation can be in a solid form.

When orally administered, the formulations can also be in a unit dosage form, for example, as

in a tablet, capsule and the like, as provided herein.

[00117] The formulation can be administered alone or in combination with other

substances or active agents. In some embodiments, a formulation and other ingredients, as

described below, is administered.
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4-MP administered in the formulation can be between about 0.1 mg/kg to about 5.0 mg/kg.

In certain embodiments, the amount of 4-MP administered in the formulation can be between

about 1.0 mg/kg to about 5.0 mg/kg. In certain embodiments, the amount of 4-MP

administered in the formulation can be between about 0.05 mg/kg to 0.1 mg/kg. In certain

embodiments, the amount of 4-MP administered in the formulation can be between about

0.1 mg/kg to 1.0 mg/kg. In certain embodiments, the amount of 4-MP administered in the

formulation can be between about 1.0 mg/kg to 2.0 mg/kg. As will be understood by one of

skill in the art, the amounts of 4-MP to be administered in the formulation, as described

herein, are based on the body mass of the subject, expressed in kilograms. In some

embodiments, 0.05 mg/kg, about 0.1 mg/kg, about 0.5 mg/kg, about 1.0 mg/kg, about

1.5 mg/kg, about 2.0 mg/kg, about 2.5 mg/kg, about 3.0 mg/kg, about 3.5 mg/kg, about

4.0 mg/kg, about 4.5 mg/kg, or about 5.0 mg/kg of 4-MP are administered to the subject in

the formulation. In certain embodiments, the amount of 4-MP administered in the

formulation can be in the range between about 0.05 mg/kg to about 0.1 mg/kg; between about

0.1 mg/kg to about 1.0 mg/kg; or between about 1.0 mg/kg to about 2.0 mg/kg.

[00119] In certain embodiments, the formulations provided herein, when administered
to a subject, can be effective to reduce or inhibit the ethanol-oxidizing activity of alcohol

dehydrogenase (ADH) in the subject.

[00120] In certain embodiments, the formulations provided herein are suitable for
administration to subjects wishing to reduce or ameliorate a symptom of ethanol intolerance
or acetaldehyde accumulation. In certain embodiments, the subject has reduced or absent
aldehyde dehydrogenase subtype 2 (ALDH?2) activity, as described in Goedde et al., Hum.
Genet. 1992, 88, 344-346, and Xiao et al., J. Clin. Invest. 1995, 96, 2180-2186. Symptoms of
ethanol intolerance, or acetaldehyde accumulation, may include, but are not limited to,
flushing, elevated heart rate, palpitations, hypotension, nausea, dizziness, headache,

vomiting, diarrhea, upset stomach, ataxia, or confused consciousness. See, for example,
Ward et al., Alcohol and Alcoholism 1994, 29, 433-438. In certain embodiments, the subject

is a human.

[00121] In certain embodiments, the formulation can be administered before the

subject has consumed ethanol. In certain embodiments, the formulation can be administered
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deformation or | eakage after five days at 40 C. [00141] This exanpl e
denonst r aveotiaisosor nul at i ons encapsul ated i n hard gel aCrisec@apsstoes are
physically stable versus those in HPMC capsul es. These results denonstrate

t hat 011/ 071805PCT/L1JS2010/ 059065 hard .gel ati n capsul es are suitable
for a %?ﬁ%eotnﬁ ) utgbzl’%r?ﬂf éﬁ?%’nrgmg €542 ,OuteQPSr{]%\‘lbf'u%rrJ rettﬁ%g‘%ﬁcgf?ﬁﬁuﬁ’te?ons. are
st or ed egéfanbel 18 tckitah ¥nibo@imdnyaRr fotmiileSod @nde .ordD {dminBicfeBabotPiwdh@lé ons in
Hard Cel atin Capsul es: Capsule Integrity [00142] The chemi cal stability of

t he core abrud figieen manweshatere tf subinchemarmencthanolsee Tabl e 3) was tested over
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to Table 4, the contents o e capsule o mul at 1 on refarn at | east
97. 1% dérmilgicanmuorbe administivfedaé b subjectaiteetk suljtcthaoconsempé ethhnwle, and 95. 7%
of the anmpbunt of 4-MP after two weeks at 40 C. Even at relatively high

t enper 300u28] of  5n CertdiR EMBbENAR, #2 afRliAd 51SI-Rib. @ggwsi&@gﬂw%gmle 4- MP
after two weeks. Table 4: Chemcal Stability of Formulation - say Results
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is not administered to the subject. In certain embodiments, the peak acetaldehyde
accumulation can be effectively eliminated or reduced by about 95%, about 90%, about 85%,
about 80%, about 75%, about 70%, about 65%, about 60%, about 55%, about 50%, about
45%, about 40%, about 35%, about 30%, about 25%, about 20%, about 15%, about 10%, or

about 5%.

[00124] In certain aspects, the present invention provides methods for preventing a
disease associated with the long term use of ethanol in a subject. In general, diseases
associated with the long term use of ethanol include, for example and without limitation, liver
cirrhosis and cancer, for example, hepatocellular carcinoma, mouth cancer, stomach cancer,

and esophageal cancer.

[00125] In certain preferable embodiments of methods provided for preventing a
disease associated with the long term use of ethanol in a subject, 4-MP is administered prior
to the consumption of ethanol by the subject. In some embodiments, 4-MP can be

administered within about two hours before the subject consumes ethanol.

6. EXAMPLES

6.1 EXPERIMENTAL METHODS
[00126] This section describes the experimental methods used to test the physical

and/or chemical stability of the formulations provided herein.

[00127] All formulations studied were in the unit dosage form of a capsule.
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[00129] The content of 4-MP in each capsule was determined by RP-HPLC (Reversed
Phase High Performance Liquid Chromatography). The contents of the capsule were
solubilized in mobile phase (950 mL water/50mL acetonitrile/2 mL triethylamine) and
injected on a Cg (150 x 4.6 mm) 5 pm column. The elution was monitored at 210 nm. The
4-MP content in the capsule was determined by comparing the peak area of a known
standard. Purity and concentration of the standard solution were considered in the

calculation.

[00130] Dissolution of 4-MP capsules was evaluated using filtered water as medium at
50 rpm. One capsule is placed in the dissolution medium and sampled at 10 minutes,
20 minutes, and 30 minutes. Each sample was analyzed using the chromatographic

conditions specified in the Assay test method description.

[00131] Related substances were analyzed using a RP-HPLC method using a Cy5 (150
x 4.6 mm) 5 pm column and a mobile phase comprised of 4g Octanesulphonic acid sodium
salt/4.14 g sodium dihydrogen orthophosphate monohydrate/800 mL water/150 mL
methanol/50 mL acetonitrile, pH 3.0. The elution was monitored at 210 nm. The contents of
the capsule were solubilized in mobile phase and injected on the column in addition to known
related impurity standards. Any impurity > 0.05% in the sample chromatogram was reported

by retention time and % peak area of total peak area.

[00132] The water content of 4-MP drug product was determined using a Karl Fischer
reagent per USP.
6.2 EFFECT OF CAPSULE MATERIAL ON STABILITY OF
FORMULATIONS
[00133] This example demonstrates effect of capsule material on the physical and

chemical stability of the 4-MP formulations.

6.2.1. HMPC Capsules: Physical Stability

[00134] Hydroxypropylmethylcellulose (HPMC) capsules were tested for
compatibility with the active pharmaceutical ingredient, 4-MP, and with certain excipients.

Two excipients were studied in the HPMC capsules; Glycerin and Miglyol 812. The capsule
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Ingredients Formulation # 1 Formulation # 2 Formulation # 3
(mg/cap)t (mg/cap) (mg/cap)
Glycerin 140 - -
Miglyol 812 - 140 -
4-MP 100 100 240
Fill Weight 240 240 240

+ mg/cap = milligram per capsule
-- =Not added

[00135]

40 °C and at room temperature to test for chemical and physical stability. Capsules were not

Filled capsules were placed in clear sealed glass vials in an upright position at

banded. Vials were sampled weekly for assay testing and were examined weekly for physical

appearance.

[00136] - #3 deformed and leaked after one

week at room temperature. However, the capsules filled with placebo (glycerin or Miglyol

The HMPC capsules of Formulations #1

812 only) were physically intact after one week at 40 °C.

[00137)

capsules are not physically stable, and therefore that HPMC is not a suitable capsule material

This example demonstrates that certain formulations encapsulated in HPMC

for 4-MP or for certain formulations of 4-MP.

[00138]

6.2.2. Hard Gelatin Capsules: Physical Stability

excipients. Two excipients were studied in the hard gelatin capsules; PEG 400 and

Hard gelatin capsules were tested for compatibility with 4-MP and various

Miglyol 812. The capsule tested was a Size 3 Opaque White Gelatin Capsule supplied by

Qualicaps®. Formulations #4 - #11 prepared for this study are summarized in Tables 2

and 3.
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(nmg/ cap) Formulation # 17 (ng/cap) PEG 400 238.4 148.4 M gl yol 812
260 170 PEG 8000 260
WO 2011/071805 PCT/US2010/059065
Table 2: Formulations to Study Effect of Capsule Material on
Physical Stability — Hard Gelatin Capsules (10 mg 4-MP)
Ingredients Formulation #4 | Formulation#5 | Formulation # 6 | Formulation # 7
(mg/cap)t (mg/cap) (mg/cap) (mg/cap)
PEG 400 230 - 229.98 -
Miglyol 812 - 230 - 229.98
BHA* - - 0.024 0.024
4-MP 10 10 10 10
Fill Weight 240 240 240 240
¥ mg/cap = milligram per capsule
-- = Not added
* Butylated Hydroxyanisole (BHA) was added as an antioxidant
Table 3: Formulations to Study Effect of Capsule Material on
Physical Stability — Hard Gelatin Capsules (100 mg 4-MP)
Ingredients Formulation # 8 | Formulation #9 | Formulation # 10 | Formulation # 11
(mg/cap)¥ (mg/cap) (mg/cap) (mg/cap)
PEG 400 140 - 139.98 -
Miglyol 812 - 140 -- 139.98
BHA* - - 0.024 0.024
4-MP 100 100 100 100
Fill Weight 240 240 240 240
+ mg/cap = milligram per capsule
-- = Not added
* Butylated Hydroxyanisole (BHA) was added as an antioxidant
[00139] Filled capsules were placed in clear sealed glass vials in an upright position at

40 °C and 55 °C for 1, 2 and 3 months and at room temperature for 3 and 6 months to test for

chemical and physical stability. Capsules were banded with a clear gelatin solution. Vials

were sampled monthly for assay testing and were examined monthly for physical appearance.

[00140]

or leakage after five days at 40 °C.

[00141]

The hard gelatin capsules of Formulations #4 - #11 displayed no deformation

This example demonstrates that formulations encapsulated in hard gelatin

capsules are physically stable versus those in HPMC capsules. These results demonstrate that
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WO 2011/071805 PCT/US2010/059065

hard gelatin capsules are suitable for a variety of formulations of 4-MP, even where those

formulations are stored at relatively high temperatures (e.g., 55 °C).

6.2.3. Formulations in Hard Gelatin Capsules: Capsule Integrity

[00142] The chemical stability of the contents of the capsule of Formulation #9 (see
Table 3) was tested over different storage conditions. Table 4 shows the assay results for
Formulation #9 after 1-2 weeks at room temperature, 40 °C and 55 °C. Assay results are
provided as the amount of 4-MP per capsule (mg/cap) and the percentage of 4-MP remaining
(% label claim) under the specified assay conditions, based on an original fill formulation of
100 mg 4-MP. According to Table 4, the contents of the capsule of Formulation #9 retain at
least 97.1% of the amount of 4-MP after two weeks at room temperature, and 95.7% of the
amount of 4-MP after two weeks at 40 °C. Even at relatively high temperature of 55 °C,

Formulation #9 retains 91.6% of the amount of 4-MP after two weeks.

Table 4: Chemical Stability of Formulation — Assay Results for

Hard Gelatin Capsules
Formulation # Assay Results Assay Conditions
mg/cap¥ % label
claim
Formulation #9 96.12 96.1 1 week @ RT
Formulation #9 97.04 97.0 1 week @ 40 °C
Formulation #9 93.97 94.0 1 week @ 55 °C
Formulation #9 97.13 97.1 2 weeks @ RT
Formulation #9 95.70 95.7 2 weeks @ 40 °C
Formulation #9 91.64 91.6 2 weeks @ 55 °C

+ mg/cap = milligram per capsule

[00143] This example demonstrates that hard gelatin capsules are particularly suitable
for the formulations provided herein, preserving capsule integrity and protecting the contents

of the capsule from degredation and leakage even at the relatively high temperature of 55 °C.
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Stability Fornul ati on Conditions Qbservations Fornulation # 12 3 nonths at
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Table 5: Formulations to Study Effect of Excipient on
Physical and Chemical Stability

Ingredients | Formulation | Formulation | Formulation | Formulation | Formulation | Formulation

#12 #13 #14 #15 #16 #17
(mg/cap)t (mg/cap) (mg/cap) (mg/cap) (mg/cap) (mg/cap)

PEG 400 238.4 148.4 - - - -

Miglyol 812 - - 260 170 - -

PEG 8000 - - - - 260 170

4-MP 10 100 10 100 10 100

Povide 8.1 8.1 - -- - -

K-30 (3%)

Water 13.5 13.5 - - - -

Fill Weight 270 270 270 270 270 270

+ mg/cap = milligram per capsule

-- = Not added

[00146] Filled capsules were placed in clear sealed glass vials in an upright position at

40 °C for 1, 2 and 3 months and at room temperature for 3 and 8 months to test for chemical

and physical stability. Capsules were banded with a clear gelatin solution. Vials were

sampled monthly for assay testing and were examined monthly for physical appearance.

[00147]

6.3.2. Effect of Excipient: Physical Stability

The etfect of excipient on the physical stability of Formulations #12 - #17 (see

Table 5) is shown in Table 6. Use of PEG 400 as an excipient (Formulations #12 and #13)

resulted in brittle capsules that were prone to leakage and breakage after three months at

room temperature, and that were fused together after 8 months at room temperature.
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Table 6: Effect of Excipient on Physica
Formulation Conditions Observations
Formulation # 12 | 3 months at RT and 40 °C; capsules leaking and
8 months at RT breaking (3 months);
capsules fusing
(8 months)
Formulation # 13 | 3 months at RT and 40 °C; capsules leaking and
8 months at RT breaking (3 months);
capsules fusing
(8 months)
Formulation # 14 | 3 months at RT and 40 °C; capsules leaking
8 months at RT (3 months);
capsules fusing
(8 months)
Formulation # 15 | 3 months at RT and 40 °C; capsules leaking
8 months at RT (3 months);
capsules fusing
(8 months)
Formulation # 16 | 8 months at RT capsules intact and
conforming to expected
appearance
Formulation # 17 | 8 months at RT capsules intact and
conforming to expected
appearance
[00148] This example demonstrates that formulations comprising the excipient

PEG 8000 in a hard gelatin capsule are physically stable when stored at room temperature for

8 months or more.

6.3.3. Formulations comprising PEG 8000: Chemical Stability

[00149] The contents of the capsules of Formulations #16 and #17, which included the
excipient PEG 8000 (see Table 5), were tested for chemical stability.

[00150] Tables 7 and 8 shows assay results at time zero (t = 0) and after 8 months at
room temperature for Formulations #16 (10 mg 4-MP) and #17 (100 mg 4-MP), respectively.

Assay results are provided as the amount of 4-MP per capsule (mg/cap) and the percentage of
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exci pi ent PEG 8000 (see Table 5), were tested for chemcal stability.

[ 00150] Tables 7 and 8 shows assay results at tinme zero (t = 0) and after 8
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on an @il fgtAahtidd bf 10f & 100lnag 4onpof 10 or 100 ng 4- MP. TabI e 7: Chemi cal
Stablllty - Assay Results for Fornulation #16 Tinme 0 8 nonths RT Assay %

Label it 2ot 90 ibutifar S phing O' A4 P Redlles ToP FoPmlllalion J§! 1 35% 81% 94% 35%

75% 94%

Time 0 8 months RT
Assay % Label Claim 100.7% 93.3%
Dissolution
10 min 35% 35%
20 min 81% 75%
30 min 94% 94%
Related Substances No reportable peaks No reportable peaks
Report >0.05%
Water Content Not performed 0.89%

Table 8: Chemical Stability — Assay Results for Formulation #17

Time 0 8 months RT
Assay % Label Claim 102.4% 94.3%
Dissolution
10 min 87% 84%
20 min 100% 100%
30 min 100% 101%
Related Substances No reportable peaks No reportable peaks
Report >20.05%
Water Content Not performed 4.4%
[00151] According to Tables 7 and 8, the contents of the capsule of Formulations #16

and #17 retained at least 93.3% and 94.3% of the amount of 4-MP, respectively, with no
reportable peaks of related substances, after storage for 8 months at room temperature, which

indicates limited or no degredation of 4-MP.

[00152] Further, according to Tables 7 and 8, there is no appreciable change in the
dissolution profiles of Formulations #16 and #17 after storage for 8 months at room

temperature.

[00153] This example demonstrates that formulations of 4-MP comprising the
excipient PEG 8000 in a hard gelatin capsule are chemically stable, displaying little or no
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Report >0.05% No reportable peaks No reportabl e peaks Water Content Not
performed 0.89% Table 8. Chemical Stability - Assay Results for

For mul at iwo 26i707180sme 0 8 nont hs RT Assay % Label C ai mpC@aIS48109890896
Dissolution 10 min 20 min 30 mn 87% 100% 100% 84% 100% 101%

degredation of 4-MP, limited loss of content of 4-MP, and no appreciable change in

dissolution profile, when stored at room temperature for § months or more.

[00154] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be apparent to one of
skill in the art that certain changes and modifications will be practiced. Therefore, the
description and examples should not be construed as limiting the scope of the invention,

which is delineated by the appended claims.

[00155] All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were

specifically and individually indicated to be incorporated by reference.

27



Rel at ed Substances Report >0.05% No reportabl e peaks No reportabl e peaks
Wat er Content Not perfornmed 4.4% [00151] According to Tables 7 and 8, the
cont ent s WO 20t 7¢cspsul e of Fornmul ations #16 and #17 ret acmas2@v/of®ast 93. 3%
and 94. 3% of the anount of 4-MP, respectively, wth no reportabl e peaks of
rel ated substances, after storage for nont hs at room tenperature, which
indicates |imted or no degredati orbAIMS\p. [ 00152] Further, according to
Tables 7 and 8, there is no appreciable change in the dissolution profiles
of Fornulations #16 and #17 after storage for 8 nonths at roomtenperature.
[00153]4Thi s lmguﬂkggﬂ g@tes that fornul ations of 4-MP conprising the
exci pi ent P I'na gelatin capsule are chemcally stable,

di spl ayi ng I(a)4 h&tlgﬂpm&old@gﬁ@ﬂ@ilbbglcalﬂy dectpthble salt ifornt hdrebsadof content of
4-MP, and no, appreci.abl e change in dissolution profile. xyhen stored at
roon1tenperé?h¥b@$ﬁ?m§ nmont hs or nore. [00154] Al t hough the tbregoing

i nvention hag,hgRmdde ﬁfa?&gw il a% cgﬁltzﬁ'témlgéfatw o?i’ro z}tlf {94 0©p, \@]d
exanpl e for purposes o arity o rstanding, it e apparent to
one of skil [tokboutd® “Ert t hat certaln changes and nDdlflcatlons will be
practiced. Therefore, the description and exanpl es should not be construed
as limting the scope of the invention, which is delineated by the appended
cl ai ms.2, [ 00 45R]fohul Mt bfCddihONVherdth tﬁé‘?&ﬁiuleﬁﬁﬂllé ﬁlaéédﬁ@%bﬁh hedmpBrafiés
specification are herein incorporated by reference as if each individual
publ i cat i on aduppaslkawt 3ApE! i cation were specifically and individually
indicated to be incorporated by reference. CLAIMS A fornul ation
conprising: (a) 4-methyl pyrazole, or a physiologically acceptable salt form
t her eof3. andhe formulation of claim 1 wherein the formulation is in a solid form at temperatures

of up to about 30 °C.
4. The formulation of claim 1 wherein the excipient is a polyethylene glycol.
5. The formulation of claim 4 wherein the polyethylene glycol has a total weight average

molecular weight of from about 5000 to about 10,000.

6. The formulation of claim 5 wherein the excipient is PEG 8000.

7. The formulation of claim 1 wherein the formulation further comprises one or more

additional excipients.

8. The formulation of claim 7 wherein the additional excipient is a surfactant.

9. The formulation of claim 7 wherein the additional excipient is selected from the group

consisting of Capryol 90® and Transcutol®.

10.  The formulation of claim 1 wherein the formulation is provided as a unit dosage.

11.  The formulation of claim 10 wherein the unit dosage is in the form of a tablet or

capsule.
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(b) an excipient; wherein the formulation is in a solid form at
tenperatures of fromat least 25 Cto up to about 40 C. 2. The fornul ation
of cl ai mwowhawisest he forrmulation is in a solid form aPCrarspanaswses of up
to about 35 C. The fornulation of claim1 wherein the fornulationis in a
solid format tenperatures of up to about 30 C. 4. The fornulation of claim
1 wherein the excipient is a polyethylene glycol. 5. The fornulation of

cl ai m 42anher@iefoin@atRe yRIAM BN@hatand urhﬁ&os'&%é RligkheBialf adUSRRIE
nol ecul ar wei ght of from about 5000 to about 10,000. 6. The formnul ati on of

claim5 wherein the excipient is PEG 8000. 7. The formulation of claiml
wher ei 4t he r i . nr.i r_.nor.e addi tional

exci pi gr%f S. 13]% elﬁ%%(g]nn%ffcg 1{1121? %ﬁé}%&eﬁr&?}s‘\%g?% Hg%)shheal‘r @%egfltﬁ’onal exci pi ent
is a surfactant. 9. The fornulation of claim7 wherein the additional
excipient is_ _selected fromthe group consisting of Capryol 90(r) _ and

Tr anscdgol e. Thedormpatiqnptplainy {owhegeindheumy ‘ioﬁ?oﬁ"e?‘gﬂﬁlf‘teﬁég‘?%rlﬁm&?f on is
provi ded as 4%9@15,%, fospge. 11. The formulation of claim 10 wherein the unit
dosage is in the grmo a tablet or capsule. WO

2011/ 071805PCT/ US2010/ 059065 12. The fornul ati on of claim 10 wherein the

unit dqsage . s din the form.of a capsule. .13. The fornulatio f claim12

wher ei ﬂgt he féﬁﬁgﬁ??‘gg%ﬁfr‘:?gé@sl%‘ﬁﬁﬁg‘ﬁéi‘%wlhgosi‘ﬁ? GHRPHSSP ?&’ﬂ%ﬁp@ﬁ‘%ﬂf claim 10

wherein themgﬂl?,%)%g@, conprises about 10 ng of 4-nethyl pyrazole. 15.The
ai

formul ation of c m 10 wherein the unit dosage conprises about 100 ngy of
4- met hyl pyrazol e. 16. The fornmulation of claim 1l wherein the fornmulation is

S S R e T L R A S

t he fornul ator gioré 8t rob@E@Behtrsirabdt@elh@ve Buimidities of up to about 60% + 5%.

17.  The formulation of claim 11 wherein the formulation is chemically stable for 8
months or more at room temperature and at relative humidities of up to about 60% =+

5%.

18. A hard gelatin capsule encapsulating:
(a) 4-methylpyrazole, or a physiologically acceptable salt form thereof; and
(b) an excipient;
wherein the capsule retains physical integrity when stored for 8 months or more at

room temperature and at relative humidities of up to about 60% + 5%.
19.  The hard gelatin capsule of claim 18 wherein the excipient is PEG 8000.

20.  The hard gelatin capsule of claim 18 wherein the contents of the capsule are in a solid

form.

21. The formulation of claim 1 wherein the formulation is suitable for oral administration

in a human.

22. A method for preventing or ameliorating a symptom of ethanol intolerance in a

subject comprising the step of administering to the subject a formulation of claim 1.
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nonths or nore at roomtenperature and at relative humdities of up to
about 60% 5% 18. A hard gelatin capsul e encapsul ating: (a)

4- et hyl pyoaaolgseer a physi ol ogi cally acceptabl e salt formstéensmbs and
(b) an excipient; wherein the capsule retains physical integrity when
stored for 8 nonths or nore at roomtenperature and at relative humdities
of up to about 60% 5% 19.The hard gelatin capsule of claim 18 wherein the
exci pi @3t | URKBaGOMula2éh Jihgailiar thr@ehvahiinl GredseHoeat ?&lyﬁip@rﬁ%t‘%@ﬁcﬁl n the
contents of the capsule are in a solid form 21.The formulation of claiml
wher ei n t he IPGISNCEER BRUBIECtsui t abl e for oral adninistration in a hunman.
22. A nethod for preventing or aneliorating a synptom of ethanol intolerance
in a subject conprising the step of adm nistering to the subject a
formulation of claiml1l. WD 2011/ 071805PCT/ US2010/ 059065 23. Use of a

formul ation of claim1l for preventing or aneliorating a synptom of ethanol

i ntol erance in a subject.
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