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usi ng the maxi mal el ectroshock seizure (MES) test. ("A conparison of
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tolonger half-life as conpared to rats or dogs (See, e.g., WO

02/ 07729). The unexpectedly high absorption and prol onged half-life
in humans creates the possibility that DMWDPB may result in a
sust ai ned source of DPB that provi des extended periods of
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isolated salt formof DPB that can be used to inprove in vivo
delivery of DPB. In particular, the present oral dosage form provides
t he advantages of inproved bioavailability and increased brain
delivery of DPB in vivo. 30Accordingly, the present invention

provi des a nmethod for treating a neurological condition in a mamal,
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Preferably, the salt formof 5,5-diphenyl barbituric acid is

adm nistered in a sufficient anobunt to provide a brain concentration
of 5,5-di phenyl barbituric acid that is at |east about 1.5 tines
greater than that provided by oral adm nistration of the same anount
of a free acid formof 205,5-di phenyl barbituric acid. Mreée
preferably, the brain concentration of 5,5-diphenyl barbituric acid
is at | east about . 2 tines ter than_that V|ded y or
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the oral dosage formis a tablet, pill, capsule,

granul e, siipaisisiedata dnse sufficiensfq engu a SW@d ﬂwe@p@rtﬁms)ayma eonsenratign of DPB
dosage fOrfﬁ‘a!tﬁxnﬁnmwa%ﬁrgfogkﬁ%ﬁfm%.a tablet, pill, capsule, or
caplet. 10Preferably, the Sodium 5, 5-di phenyl bar bi t ur at e

adm ni dtered is at a dosage fromabout 0.5 ng/kg to about 100 ng/kg.
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about 3,000 ng per day in a 60 kg patient. Mre preferably, the
sodi um 5, 5- di dhémth@abjgi:tthmeesm inyetionitaspreyidela inathodfor rpdwae  of

from 60 ng,

5, 5-di pheny%’qﬁgﬁ%ﬁ(ﬂlrﬁgﬁgg?lg& n| s erfé%n eﬁ Rg&glrsr(g%%&%tffo% I?%j%%m
ng to 900 HAejivpePPRitpthe ddptred npweﬁmystbhyl’refmlysdﬁumﬂat@ salt firphespdium DPB.

barbiturate is admnistered in the anount of about 300 nmg to 600 ngy

per day. Preferably, the neurological condition is selected fromthe

group @ensi st i nigisgkt DEtheieat ofitogresentiiheptiog, to progida a csopasition comprising an

traumatic y

strain an dPs n@{eﬂ sél%%éanﬁ%éhgg&n §B§e@"i’zl m%?o W:L(}JdieYWﬁrg'afbgés%nrpg.ﬁfcull%’ﬁme

essenti al pregmmberal dbyage doriveprovi d@ahd@dmmhssofdngea@éamaﬁ'm@bénﬁmdyncmam brain

govemant dldﬁ% q)rfDlP§ §? gct ed fromthe group consisting of trenor,
ystoni a, hetosi s, bl epharospasm heniballysnus, nyoclonus,

torticollis, and vvrlter s cranp. Preferably, the manmmal is a dog,

r at S pr| i

A dogm%}j/bre pre Eﬂ%)’ \1}% ee?%ha rxrvaTth%Ea éa?ovﬂﬁgamlgﬁgé Rr #Pihg &%Qﬂolggngl V.

the pres ent:ondnwem & mamprb vongeisingtheoteplof ddsinigeriiparmrackse firmdha camirises

formof 5,5-di phenyl barbituric acid and a pharmaceutically

accept abl e excipient, said salt formof 5,5-diphenyl barbituric acid
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Accordi ngly, the present invention provides a nethod for preparing a
salt formof 5,5- diphenyl barbituric acid, conprising the steps of:
a) dissolving 5,5-di phenyl barbituric acid in an organi c sol vent

sel ected fromthe 20group consisting of tetrahydrofuran,

2-nmet hyl -tetrahydrofuran, diethyl ether, diisopropyl ether,
tert-butyl methyl ether, dinethoxyethane, dioxane, diethylene glycol
di net hyl ether, benzene, toluene, xylene, chlorobenzene,

A o N N e

N, N- di metdffidationsmisadieve] df 9\b-diphehynRitivatiaced. amﬁﬁblyl\metam&dsagerfbﬂﬁ toheRe,
N, N-di net hyl i m daéol i ne, pet hyl sul f oxi de, sul fol ane, acetonitrile
and conbidfdsoladsofinmrsalb et DS o ng a base to the.organic solvent,
said base is at | east one base selected fromthe group consisting of
sodi um hydr oxi de, potassium hydroxide and,lithium hydroxide to the

di ssol¥ved 5, 5INAGPHARRFE Witk thsinreseRtdnvaRticg, @Bi%r?ﬁﬂ%t%‘%@? g%ﬁ‘@’ Bt form

of 5, 5- dldh&@ayﬁzebapmmqgg oaslsdﬁpnaﬁgd babitkrRQklof BdedsNE00S @HHr/mI0 rPRfefhbly,
5, 5-di pheny] barbituric acid referablg t he aorgani ¢ so] vent

is tetr aHmnmwéhloawléblawabwrwﬁ%dB&%Aéﬂﬁmqﬁ SefliRhepyl\pagpituric acid of at

5, 5-di phqeaé{ 1,00 b Hrh 1. CPrQi@fagly fite ﬁﬁ;ﬂ&'ebb10§6£1aﬁ[1@$§&1ara@iern§ed@|aﬂrAU@%L;é&l“
of about 1;1. Preferably, the isolati nggstep is perfornmed b

filtration: ‘PP@WB?"‘&%WC a?‘ﬁéffﬁlleé‘étérﬁpor“% #®Li on further corrprl ses the
step ¢ washing the isolated salt formof 5,5-di phenyl barbituric
acid. Preferably, the isolated 5salt formis sodium.>5 phen

bar bi t urat e. I accordance with the preseriinyentigppthpimpraved Mtsm@b%tm%wgger b4 t h
appr oxi Wvéhﬁla&e&qubyrabﬁ oavasl eﬂ—}fl bﬁébﬂxrRﬁEMQPa@&Qt ﬁmgﬂm Plefdiabyy, BR

substantial ly pure; sol i rief Description of the Draw ng

Fi gure 1 improy laQVéﬁabcﬂHé %éﬁthsq b&é:#ﬁaﬁm?é%hﬂgw BE§S@WhWNﬂ/Pﬂ3§t%GC@PB
after singhe.ore Qﬂie?r&éraWﬁpf@ecﬁﬁ@%@abﬂﬁﬁﬁaaf ﬁﬂh&gfeiégara&a%)ed b%)P

Figure 2 |IIustrates t he nmea sma concentrati ons of MMWDPB and
af t er 15 righaeoidsafivkppyldhartiyuri Bast A0Besgle dogs (30 ny/ kg, n=8) Is
Figure 3 illustrates the mean plasma concentrations of MWDPB and DPB
after single intravenous infusions of NaMWDPB in Beagl e dogs (15

ng/ kg, T=15 mimaccerd@ice ity trcaprepent|invgntionad el fermeofdeiadiplinglhagbituric acid is

concent r ah5eNs Hale Qaﬁnpﬁ:fvre@ﬁ:oﬁaﬂwﬂﬁy%é{ cm%ﬁ:a t@%at@@fﬂe@agg%e dogs
(75 ng/ kg, Figure 5 rates mea% asna

concentr aRfF'fGlﬁbl)Yofhe DRBoetl bivavaiiapiljyds Wmcteawé'y ap AUGamrs SiSrdiplgn Boapiteric
dogs /S Jyik@is afereéat a’mwsqm@s Behﬁ%ﬁ%ﬁ%rmd 581 MrdhidRa

t#on Ofth%ame
concentrations of ter si n% e I ntravenous 1nfusions
Beagl e d(ﬁg@u(ltmarﬁjﬁ R‘@d formgp@S,ﬁ;dnp emd yroiprigaeid. 7 i | | ustrates the nean
pl asma concentrations of DPB after single oral doses of DPB in

Spr ague- Dawl e&rat s (150 ny n=18) 25Figure 8 illustrates the nean
pl asma conceniMaat prsfsEbbE thDF’BJ ¢ 15,559 phgnd berbitiricnsiss aideashebopeE fimes

Spr ague- Dawh& Yhah &la8p &@é@a rmgdmmr&éﬁofams%anbdnvaﬁg BLERid Dfn HE4

pI asma concentrati ons of after si na e intravenous i nfusi ons of

NaDPB2% n dipheny) hatbiber aid- rl‘éqrs prefesd ety Coped @ hiiphenyLbredituric aaid is afilgast
i 11 ustrat &suttahﬁnezg?eatep{haﬁ ﬂxag@ﬁ@éatb&%ﬁl QaimﬁfstrQPoﬁ o@Ih% %xméalﬂ%?o&rf?ée acid
doses of DPB in rague- el\Grats n‘R ,
form of 5,5- dlphenyl barbltunc acid. More preferably, the AUCp43 of s, 5- iphenyl barbituric
acid is at least about 3.5 times greater than that provided by oral administration of the same

amount of a free acid form of 5,5-diphenyl] barbituric acid.
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Figure 11 illustrates the nean brain concentration of DPB after
single oral doses of NaDPB in Sprague-Dawl ey rats (150 ng/ kg, n=-18)
Figure 12 illustrates the nean brain concentration of DPB after
single intravenous infusions of NaDPB in Sprague-Dawl ey rats (150

ng/ kg, 1=30 mm n=18) 5 The follow ng detail ed description, and
the drawings to which it refers, are provided for the purpose of
descri bi ng and |IIustrat|ng certain exanpl es or enbodi nents of the

i nvention only F&erakly-dhswipreved Bieadabilty dsdrathes chapretapizefdycd Csed G- dphsiy]

al | possi bb£higrdaslh MRSt 104st %ﬁfmiﬁﬁn&fgréaféﬁh'aﬁ‘ihﬁgrbﬂ&d by QrdPedriihls@&lion
Description of the Invention Definitions: "

1, 3- di met hehths eeengeu ofe frgarcihiprm Bl bl Lbagliugie 2eidmvDPB” i s
nononet hoxynet hyl- 5, 5-di phenyl barbituric acid; "DPB" is 5, 5-diphenyl
bar bituric acid. For the purposes of the present invention

"bi oavaf | abi | i tP)F“’fefé‘?lY’a‘h@?ugoﬁp 555-dighqnyflarbigripenidhisahlsast alfoyt 1. Bmesgipater than

of drug fre@g ;ﬁé’b&‘drﬁwm L&hRRrARA 30 e AL IMILGIT a BL 8BS fotnlfl%f § X &%@ﬁﬁ

circulation and the'rate at which the drug appears in

stream Bi braRigxic aﬁrl | Moie nreferably b Gmar off 3, dipkany Hiarbiude a%ls@hlepss about 2 times
governed byeatr dhfank Ff’bvfd@@ 5551%} adminiSREN HihORmIAGTht SPRRELIR form of 5

bi oavailability, fol i1) 1ts tissue re-distribution and

el i mnati oﬁPQW@Wﬁ@a%WQqufﬁwlpIthﬁscnraEQfél5 mnﬁtbh@lmmhbmﬂtslm9
"absol ype Bogeyai, Ynaniat bldGid ed

upon 20extr gvascd gérjérg ér% nalnstt?ar g@ﬁo?%ﬁ?%g%gé#ﬁé\d O?E)h % &mgérgglg@ts?ﬁ&

admi ni st er & formpEH§diphemil babistiricapid] i ty" is estimated by taking into

consideration tissue re-distribution and biotransformation (i.e

elimnation) which can be estimated in turn via intravenous

adni ni strat i on Fofferable, the sadf.forti ofiSSodiphtnili barbitaiid zclhd ik sedjum f&fdiphentio a

hi gher Al f of

DPB (asstﬁb%g"f%@% R P St SRR RS s Bl iR ELE, AL, D

unchangd&d) preferagivetha bily/formanf §,frdipbergtibathimsiv a¢idl &lspdibms, - Eplengl babitaralUC04

of 5,5-di phenyl barbituric acid of at |east 800 ug: hriniL. "AUC

refers to the nmean area under the plasma concentration-tine curve;

"AUCO. , " ref er Preferablyehe sattdenm ¢ftHeh-dipheopitrbatuiioarid is sdministeved if p eufficienre

zero to th fe

ar ea under %F% r%vé&netafba{ ?génnc?r?ﬂgo%%f?’\?éeé’ Py o%c}iafbﬁ%n%aecr'dot%?t N iﬁe ta%?mq 5
" AUCo. 48" nmémr&tarmaanlmapmnmed b)t drdd admindsemtioradfittesatne aeodd ofafracacidiiam of

time zefo rmmosrved

concent‘55 [rs at|§9dlp%’?’rfy(’?Fargl"mrzc afld Mr?éemffe?aglfyér sl’Ea J REmreR 0{ E’Egd&? %BMP]I%W

C, "tin" refidisst et tHoet Zipes geeuter kiah that proddaiig ora@dn@ﬂnisﬂuﬂmﬂio&”ﬂxe&m(l n

2/ 1C, O, where efers to rent fII’S rder ti.on rate

constant | IREBDEL St ot ons SuPRRG AR & B i

i nt er changembényratiand SrSedlglrenpldnaﬂadImnmmcﬁs 5tleadi boetrBtimdaagrdatet thamther provided
"NaMWDPB", and, sodi M VI e. used i .

i or c hangARy APPSRt rerami pon SRE iR Fhethy Erbny biriimengsic

bar bi t us at Mordjrtfemblystht brinuos@niraiidh 0, 8dipheryebatbipiria acid i lbaﬂrabm.ﬁu times

and "plasma _conce ratlo are u rein. interchangea

br ai ' conc Rt TATTRA PEdtErRe pF oS METRuBbF it et 28 Bedgeig fRR e .5

i nt er changeéiphdnyl batipgkic a¢ciéf ers to bel ow quantl tation limt of assay;

"T" refers to the intravenous infusion tinme (in mnutes) of a drug;

"HPLC' refers to high performance |iquid chromatography;

"phar maceut i cal Rryferablgreqhb sdaliweri 5,6-@ipdersyl ba)blphgts isabdagisatd tp ptayidelaa:belne

nt oward” el FliaR SchR Hioheh B pis b bl 155 D0 Bhuledl e i rREe
when adni nidsiréstedort cMere peefierablly, tHeradinmls,s-dighieaylbatbitumteds amsniekrel togrevide a

vertebrates conprising man and all other animals that nourish their
young with mlk secreted by mammary gl ands and have the skin usually

7



20 provides a salt formof DPB that provides sufficient blood |evels
to produce clinically neaningful inprovenents in neurol ogical

condi ti ons. The present invention provides a nethod of
preparing and isolating various salt forns of DPB. Salts of DPB in
the present invention include at | east one conpound selected fromthe
25 group consi sting of sodi um DPB, potassium DPB and |ithi um DPB.

O her pharnmaceutically acceptable salts of DPB are al so suitable for

racticipg.the present_invention . . Th rese i nve rs hav
Proxpect BaiFoeBERpE L SHIGvA Bt ls < pbH Tall SOt Mg SRS Rayraaltt e
pﬁti ent hdhfliﬂggﬂiog.f Mokt RRbly, &eﬁqdaurjngsmg,hag? Bﬁ?immad:camgpﬁmmre@tﬁwdv&ielrag
the step, o adnj ni rin so]ated_salt formo in ap qra
dosage { Bﬁamcobeeé'raéwasfis-dfnklgnyipahnaﬁéa & il aéaﬂ%%%@ b aer e
5, 5- di phediyihiskaiohl t urate. The present conposition and net hod offer
significant clinical advantages over the prior art in that it
provi des an i mproved bioavailability and enhanced delivery of DPB to

the central nefr@hsly, SHSdrafos2ps fhh i 4 @PRbill b aAlE, bapldt 8AWARYE granule,
adm nistration (which can significantly I nprove patient 5conpliance

] np ]
wi th the SPRsaYon g4l e rfieash nVlorepirderably Ahesra) dpeags foamab sahid ey siius appB
sal ts havaig, g, dapRlcO¥adplei oavai l ability that can significantly
increase the reliability of each dose of the drug. The present
i nvention al so ensures mai ntenance of optinmal serum and tissue |evels

of DPE cruci alprdf@ibly, tife doliamenRibhdny RfaftiitiateARMEStere A GPE 8dsBEH fYom hHdet
benefits of a higher effective bioavailability include | ower dose,

fewer pi|§-3mgdksp aboytll0 anedea, Mage prsferablys the &2iwB Aprdipticed bambgpmale abi ity
and pr edi gh@hitbrbd ¥ 20§ ddsBQY Y about 2 mg/k%_ Rebed V8 RAGE Mbse RELANE! the Ridint ¥

of DPB salts results froman increased rate and extent of absorption

as neasureddphenxlarhineptosdminigiored isat 4 desagrad 2pat f sr/ksrto abqvp 1 Y w2le, Mare

12, 24, %ﬁet@ﬁglty,ﬂtﬁe QU3 5-aWhERP UM RhiBGtefe iOR a!diaﬁ?é §6m abdut 5 Sag/kg

presuned 't hat e processes of tissue re- 15 distribufion and

bi ot r #nsfloebavhi? Berkge. g., netabol i sm) and excretion are probably
about the sane for DPB (free acid) as for the salt fornms of DPB, and
that the advantages of the salt forns derive £éinariLy fromthe fast
absor ption. F8refesstdymthesodigmi, ytipheng barbigigateds pdreinisterpd g tie amperit of fremel
of DPB. bhed Sv POSE 1 oy I i . J.,
sodi um %ﬁ%?ﬁﬁv&gﬁou?%’g%ﬁgtp#ﬁ?%t y i n@tpﬁg&ﬁhme{b?eﬁsl\?mtpgﬁdgg%%gt he
post - abs ofipienyvagbitereteacadministert ingheseenahef feonse) pE t/abptal 508 |mes pen day.

hi gheg, _efII/I&_%kke‘f&a@f{,Ql?evs%liiluﬁty,iﬂiﬁaﬂenyl barbiturafd 1§ adhifRER ih (Y GRbARBS hdut 150
surprising in l'ight of the observation that salts of_other o ‘
bar bi t ur angt B0 61 resdaye Mupareferabiy the gpdivre S atdigheny] Gabierateas admifistered in
absorpti i i roperty of inproving
bioavaiIggf?ﬁ??p&%%gg?bgﬁ%h%ﬁgﬁﬂ%@%?ggical Basi s of Therapeutics
2001, p. 25417, Tenth Ed.) Bioavailabilitv Studies The present
| nventi on 1 ePRRTARS, ife RUFCRIAGH bt T fe dRAFESIsAEFRT DPB
salts exhibits an inproved bioavailability over its free ac ‘
count &F paonvulsign; ARilepsynbrgii ipremis, trumplberaindgwy, droknspingl cordiinjry, anxiety,
bel i eved feyahe itih dnARIGAYBLh: RisAYRT PraRIbi he bibvatherh B8SMer il tremor,
attributable to an increase in DPB absorptlon,_uTtlnater eading to
an i ncr eadystoniaer Baskinsansedjsshseo Prefopadly, theprayoment disprsianiaselestid fromythe grogp
drug is o : e : i | Lon=Li me
curve) . 1 SangS] R BHiarholc RO P PRSI Bk

r ef | ect edottipollis antheriterls eramp. BrefexabhyCHieauamanal srislogfraiweusnphindite, livestask
BCCON GANCE 2 Wk bedrliforp! i thmb 1Y £ 80y Wore PRAFERS ARG ifAAER 7 S

were cal cul



usi ng standard non-conpartnental methods, as inplenented in

W nNonlinTm 4.0.1. The nmean, standard deviation (SD) and percent
coefficient (CV (%) of variations were calculated for plasna
concentrations of MVWDPB and DPB for each sanpling tinme and for each
treatment. The nean, SD and CV (% were used to cal culate the AUCa.t
(p.g.h/m), Cm (pg/nml) (the 10 maxi mum observed concentration), T.
(hours) (the time to reach that peak concentration) and |Q (the

el i mination ratcegingtyathe prepest ‘“é%’ﬁn BiQVides anr dessghiogn pRpising a salt form

Areas undesf 3 NgipRANCRSituAL bQd add A PR aGhac B SalfyAbehiabR re@mﬂeﬁtesramsmefimwor h
respect to each anjmal that received oral administration of either

NaDPB, NaMuidipheny barbidiric apid deat ifast gne sk selpates firm the gronpicpnsistipgyef sodium 5,5-

cal cul at eddlyﬁé ?ﬂ:aﬁ:l"'t%:alté B&ersmﬁfﬁﬂg HénQ?darHll'dka?e anWivHiin € BRi e lﬁﬂ'blturate
appr oximate in egr ation formul a. he area of each traEEZ(N

cal cul at edPreferabdin the saltdera pf &fdiphenyl barkifusic a¢id i spdipmd, - lal}‘fﬁéilchaﬂ’#“fate

i el ded anvesl ey Ghe bRLds il Sorfl € IR Fond (1Ee6H yo%51st€r§%@ataﬂ$9§llgl

et al. Pharnmacoki nefics Mar cel Dekker, etal .,
A conpar i seswe, cerletarovdal, gﬁamlggpmrisrpg, %lgﬁlrﬂoﬁrsﬂls by trapezoi dal,
Lagrange, and spline approxi mations. J. 20 Pharmacoki net Bi onhartn.

6: 79 (1978), the disclosure of which is herein incorporated by
reference.) Cnedccondingipnth presanéinyensian providesd meshiod of prepacis a:nhammtiaali on
vs. ti P C,

regr esglg onédaﬁ]; a%lﬁgnegngnml egaﬁgctwﬁfgaf? 7 d?&é%g]%tarb t@ %z%%ﬁﬂcr%n%g%? % Rt o
val ues (y)cqué:nrsugS ﬁﬁmel(sd(}’arbxmmrlmb@kpmm @olfqnbandlaé)ase to form a/elt alt &d
above M eUPRERAibAY BALIARR ERLAE Sl LS BREGVELLLD B Bk, the

form of DPB an i nprove ar mac¢oki neti¢ p
si mul taneobmb;scambmnqmeﬁhmlwrefee@w the step§ fughsr comprisgrdissoldog tig bask ar m

contai ni ngs 3, sAkf, t%ﬁ%&?ﬁuﬁﬁoa@?ﬂé@l o%@&[l o‘fts dl%:f@{ﬂlb roRiri LJE% EP B

over a tinme perio over our) econ

oral dosagergéoe sleont ai ning a salt 30 form of DPB resul ts in optinal
delivery of DPB to blood and to the central nervous system (e.qg.,
brai n) where neurol ogi cal benefits occur. In order to obtain
these benefits,Adcordinglynthe pesant inversiop pepiess metbal for proparingh sdFBmasl Bi
oral dosag .. ev ertain pharmacokinetic

par anei er sgflpg’ﬁ@;ﬂag%tm%%é% f’r%gn negtg?%?psagsage formof the

correspondi ng free apdak%lomgﬁ;ﬂfd;%@l bathguraraald miaxsagmuf ailvenoklettbbiraalkie

formof DPB, in particular the sodium -di phe ur at.e

Son £ %antly | nor oved tREiTBR SRR RES: SR Rb e ey
| evel s of DES and t he dikaposhyl ake) terw-eﬁtsuﬁethjl e didator yeieang) . dioxAdd(CO. 1
and Cmax) for DPB In di.tion to,.li t he peak

levels (i.e., C,.), |d?q'?y§eqe 'tdé{H‘? ﬁ% o “eaﬁgfpﬂﬁq%m §ne’
absor bed (tot aI dr ug Wrc}iﬁehﬁﬂe |eﬂ1aﬁcﬂfreprbp§datcohoa,suh@léﬁcglycca,rleabumd&lbl,

the curve) be increase ora he s or m of
DPB o vl | 10AUC 1 orpteae shi e ERFNoF R breRs by

5, 5- di phenyl barbi tur I(Em&ﬁyld:e(aﬁh@hNaﬁetl&MhUW@s,ﬁ'{,ﬂdihemwﬁmldazoline,
barbiturate) increase (o at | t ut 1.5 fald greater en.
conpared to that for t °‘@¥‘&‘1‘f%g@%£§‘2‘9?’8r%et8’r“{’ﬁﬁ%“dfg°r°8’§‘“3ﬁ‘?"a%&ﬁ% of
5, 5- di phenyl bar bi t b} iaﬂdlaghﬂase,éd the ofgafifi VAL Said hBE isM}ehsnunc bas©selvotad
and 48-hour intervals {hblt an _increase.fo

é % hed ortcp
of the salt form of 5,E"yMGREHD Forsishg ¢ §rdium Bygrgrideppdl S@P‘ @m"dﬁén
oral dosage form cont altmﬁimlﬁ&uiiﬁe mltbe‘ﬂlssahfme dpheryh Barbialric atidotutidh to
5, 5-di phenyl barbituri aC| hat east about 2
fold gréater, when co ‘5‘?%&? ff{?Bl?e“e]ﬁ’ér L{%ﬁ?a“‘d‘g&%e form of the
free acid formof 5cp- 1sdilatm@aﬂ:>shltBaarhht"ﬁ,mdi;mer@d:bdbmivmﬁdpr eferably, the

oral dosage form contains sufficient amount of the salt form of
5, 5-di phenyl barbituric acid that provides AUC of at |east about 2.5

9



oral dosage formof the free acid formof 5,5-di phenyl barbituric
acid. Al of the plasma concentrations over 24-hour, 36-hour and
48-hour intervals exhibit an increase for the oral dosage form of the
salt formof 5,5-diphenyl barbituric acid. More preferably, the oral
dosage form contains sufficient amount of the salt form of

5, 5-di phenyl barbituric acid that provides C'"" of at |east about 2
fold greater, when conpared to that for the oral dosage form of the

free acid 5form.of .5 en bar c . a r ef t he
oral dosage f gr fer%b%tﬂéﬁ géﬁt}ﬁo %cie%tl sgln{) #fBEﬁn ?f&?rﬁb!?’ tgﬁjs? ﬂ%nﬁ o#'ysmvef?
5, 5-di phér@*ﬂnpltmythathﬂunc ag@d inchtdptbd bre presenit dieesmélar'ratio of@bowatl: 1l Pasttrabilp,abu

242 | oL ARkl ST e bl BB Bl BB pbEr B,
t he oral sttpsageshingrthe weatedakSorsubs S:ﬁ@tmnylajmmnﬂc aid. tIhefe&alyt the Gt f

5, 5-di phe bar bi.t ur h rovi desof at |east about 3 fold
greatesp S&xb’ﬁmiﬁc’%‘ﬁbéafgt?ﬁf%’l é%@%“‘rzﬁ%r the oral dosage form of the
free acid formof 5,5-di phenyl barbituric acid. Thus, with respect to
t he peak pl as cent t he or dosage form of a salt faorm of
55 " phony T TR OTHRE b bt A PHb PSR EY BaS Belre et
as produchd@tibmindovpd. RirgabaishidtahiidllyypufepindBB. 15An i nprovenent in

oral bioavailability of DPB is believed to be critical in nmaintaining
its therapeutic efficacy, which is reflected by an optimal AUC. An

opti med Qrief DefBriptibl of BRMra®idgect the inproved oral bioavailability
of DPB. Adequale '(':Iel |ver %/ of 5F>B to the cgn ral _nervous systemis
bel i eved Ft‘%‘“bl Hlysteatesithe mean plasna picentiagionso WQ@P@%P PBrpiersingle opl

nervous &Mgsemwnpgmbg@mgs?@mglm in patients. It |s
cont enpl at ed that a plasma | evel of at |east about 0.5 20pg/

desi r abl 184t “ﬁFaé‘?Sé‘FedBW plgsipa pencerdiationsof MMM DPR 4pd QRBeﬁﬁ %ale Cp'Plas ma
level mayos oPRMMMBOPB th BédkleldegAB0 Wig/kb2e-gpg/ nL of DPB. More

pr ef er abl is contenplated that an op t| mal EI asnma_| evel may

D beut 5 0 Bt b aaaa i M PUAGA forg e of MVRUDRB 268 DPR G R al

dosage fQﬁtﬁvanﬁ&!dﬂgommﬁﬁﬂBeagé dWﬁ%@q&m%n %58) ncrease
bloavallablllt¥ of DPB. The AUCo re in fact |ower

af ter or aiguaethilkipteates e ’B‘i’?ncb’iasltlﬁ eO@ﬁdtaﬁ?HS%Pi’B e8entingte quhdesePEDPR &
conpar ed g 159%_Qﬁ%g&grﬂ=@)stratl on of the free acid form of MVIVDPB
(135.105:g%1 3.18 p.g. hr/n and pg/ m. vs. 9.39
respect i V&9 s (lleeetesmwemfjasmAeetswmaH@tsyf D?ﬁéﬁﬁzrémgtﬁﬁ%laipteSPBN Rﬁ in
MVIVDPER, fq;elagegggsl(m,hgﬁge,ggjte bi oavai l ability of DPB. 30
Preferabé%/ salt formof 5,5-di phenyl barbituric acid is

admi ni st drsige ¢ Hluafﬂé%fth Ietaem!asemﬁtmtabmﬁpéwa after sinels intraveneys infisians of
of 5, 5- dipiremyih BREM §d4s (B Agks 1-B@tid, 8=t | east about 1.5 tines
greater than that seen aftef the oral adnministration of the sane
amount ofFigrg 7 Blasteadgs dherragampimsms concentisienspf BBR BRtersingle qielidgses pHPRBB in

preferablgﬁraggaga@(egydkgg@%r,atlg pn of 5,5- 5diphenyl barbituric acid
is at |east about imes greater than that seen after the oral

admi n#ist riagarohilgstratesdhernens plaswa mnceiraiors g BPR after singlerprgidoses of NaDPB in
5, 5-di ph%ygglg@bmfeggdtg:(lg@h@kgl\ﬁmg y preferably, the brain concentration
of 5,5-di hengl barbituric acid i s at |east_about 3 tines greater than
that see fluptrates dhedneag piAsme senceitiations of DPR efteraingledn@angrous infusidns e

aci d for m9pRIn 8p ragteots@,ﬂymﬁr(bsdﬁg/kg T840 fin, t{bfsg preferably, the brain
concentration of 5, heng barbrturic acid is at | east about 4

times gr SAgUES lqlﬂaﬂrateﬁéhe nacap frajy qoasentryfion of BP B aBerisiieltaraldpess obPPB fire
sane ouftaghd. D&ufe&?&s@%ﬂlg&@rx{ﬂlﬁf 5, 5-di phenyl barbi turic acid.

The present oral dosage formof a salt form of DPB provides an
optimal delivery of DPB to the central nervous system (e.g., brain).
Preferably, adm nistration of a single oral dose of 15sodium
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Based on cunul ati ve observations from ani mal studi es using maxi nal

el ectroshock seizure (MES) test (See, for exanple, Epilepsia 1975,
16:575-581), it is generally believed that brain concentrations of
DPB less than 1 jig/nl are usually ineffective or marginally
effective 25(approximately 20% or | ess protection); brain
concentrations in excess of 10 ug/nl are usually effective (50% or
greater protection). and brain concentrations of 1-10 ug/nl vwere
variably efFEwedi listyes hempanduain sencardrationpffibRafiepsipgle %I@g‘éﬂs%ﬁ HfPrBime

present or gll,rag_@m%yfrg{smggfm [%'fp:tg yformof DPB can sufficiently
provi de effective amounts of Bto the brains where it exerts its

phar macol ofisewI! 2 dfuskuesthe Harrbras camentebonefFiafientiosln bR peeinbsipwef
30 NEDPO H sppesBIDAd Iy Q2108 SORIING, Y508y, 4gprY. it is believed
t hat the sodi um saﬁlMg%of éé,q?sgbetter absor bed rmre rapidly and
conpletély fromthe intestines. It is further believed that the

resul ting hi ghefnohifsi GRRECELEAALA e fe BRR t PesChdl

entry into the centra ervougésg l e 1&&?%&5%}%’%?‘36{%9 a?é&ﬁﬁ@éa‘{&-
admi ni st er &g ppdiesif d@snlanealmrllélﬂsmtnmeﬁm examptes of enpbpdimentsif tf@ﬁrﬁ\aeutnomoy
and patien

o reoti vo Bl aanmo pRAERL o IR R Rl BIHERL Bkl bgbep of S R
of absor pt theinventioneover , th| s route of adm ni stratl on may be

probl emptic when drugs absor bed fromthe gastrointestinal tract are
extensively 10 netabolized by the |liver before they gain access to

t he generammw&_@xﬂma& ngly found that a salt form of
DPB (i . t"?:ﬂhb'&@ %ﬁhﬂ?ﬁ%ﬁ%yh d%tl%x%“étﬂ%lef)s hlﬁh ?f‘ lga?;ﬁu!np a&? h‘k\ﬁ%ﬂ/ﬁ%E“ is

pl asma concent rati ons i'vVer ‘an-o
concent r at moronadtha@PBethTlHeS-dipbergbisetdtupt agdd DIPBY &l 555- duphdmybbadhturic acid. For

admi ni str at hhggwlgges §€tq e%ia{n{/en? En %Dgﬁv% a%gi?)ﬁ‘r ? dﬁ%\}é&f Bgoa%]s b% h tPe relative

i ntravenous ni s usi on o
di sadvant agesunt a"frcaum&dnhﬁpmlwmadldoagefmaadh@di enﬂaattm sytemriroulgtonahd the

may be cri %a'tc anvh E%rd?%éph?%? %gﬂf%IgOd sggdnlaj S n b‘?ﬂﬁis argel&%f]e&gd by AUC,

Strict sepsis nus 0lavord 1 RTect
acconpany 'whmh lsrgoecmeddry at sl 3ifdctors lmmtiwx thle:oetxqiemsamﬁamlng, fblased by

; g]; SWLPZPS Of Uéésue 115 % %négp aen% m)seho s? o) (e éa%% deglagatfé{z 2 u\%%eg:%lkalgg ﬂ%‘gr ed

to i n mal emedtasishe)l “dBR&xtabnowein]hb:bjg"altHle aafent drdracidnanf dgnbseetd uparg
bar bi t yrat es test,ed .Tabl e 3 and F re.5 We obseryed t hat
o i 2 B RS i ioT iy B DS ua s BT AR e
pl asma | eveﬂos\zahaﬁw?’eh ehirnmtdbyaudngatoonsdesation Heauoksdsimitionand s
unexpect ed, a To .t he best f))e[ethe i,nventors' know edge,

her e e BRBR R Risndt - SR bGP st PR LR EERE 1oy

][ edu?:e t hFadihtﬁTsﬁitbﬁ@ﬁfhe |dmgs‘emgmvhaw:bavhnﬁll):att¢5rehgttm@m@hﬁriimd: 65 sﬁﬂdePB as
emal es, |let al gne.t at i i turates t OtWI ng.to

b Bound bESEH IS Pt Shite if aEh o e B el Fravelle Sy sl A Do ce

Wlbt h the hm‘bﬂgﬁhﬁlaﬁ%ﬁ) hHrlSIfGraB]&] 4n ifn@roned K)J}avalliﬁlllﬁﬁfbfdl;ﬁtad AW0CA ﬁbﬁS-ﬂ@henyl
absorption_of. DPB,. a t hu L ,ya abilit etwent

covesr Bor REbLE AR AR a5 ORI . tfic Rir R e can aite U e pfasma

i nventi on pémstitdesn-ameeirhgAUIC,. deéfbm&raraagnﬂexhaﬁuntmm@onaﬁhacuwe from time
deri vatl ve t he ce

ous di ng the
by i e 1 A SRB P Peaael® SRl Son, AT Pk e e e e g0 efifon-
bl ood- br a| nmbaﬁnve &om titeezehl to 0dhdurg F AUD ALY te&frs s:amruawshetcbﬁcebﬁaion-uﬁfeom
t he bl ood circ Elon aB $ﬁ|n\4lv,ed|8the ho |]s of th
br ai n. 3?he°‘m’% N TRfgrs ?818’8“’&‘& @;ﬂ Kae C?’P“ﬁ‘i"ﬁ?‘“’“
barrier of tgp/Noetl.ulYefas tcthownt eackiniatBNCE,; 0t trehgsto it Ppirbre heleferaad

nervous system The bl ood-brain barrier is conposed 5of various cell
types like endothelial cells, astrocytes, mcroglial cells,
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the central nervous systemis restricted by the bl ood-brain barrier.
We surprisingly found that oral adm nistration of the sodiumsalt
form of DPB enhances bioavailability and enables the DPB to enter
readily into the central nervous system as evidenced by the
appearance in the brain. It is believed that the higher rate and
extent of delivery of DPB into the central nervous system 15provi des
a rapid and effective treatnent for neurological conditions by this
cl ass of .pop- ' Mt | beheder . yakiy. /

i nvention ?@cu@ﬁﬁ%&k]ﬁ%&?g a eE‘nst %gf?sgt? ter g‘?{?ﬁng“ng@?’ﬁ@ﬁ?"%ﬁ“@%’&?‘ﬁ%ns
in a mamidNaDPBbandiisedios eyt ofiDRR argsedkangin intevehangealy, anth esferdorsralfum 5,5-
enconpas s » ; Iﬁﬁﬁﬁ etc. Br abl y,
t he manma |G@R§glﬂ%l§r%t%’. W eﬁlpl))g)% t |a§lau%glrufnssg gt% Fle pr eggn%:%iuﬁé\;‘)ehg{ﬁn

provi des iatembinigesdlyoind referdto sorigum sonahatiypxgmethyl e, 3-diphenyl brarkitupse. i @ness by
providin n roved.bi oavailabi lity wth.an effective amunt,.of .
e, Ao iR PORRL BradtBimatRtcehiah i B bl 1B e e
enconpas sntaryangeabiyg ‘meaaduain congerttratat rmmd tbrain téncBPBtionfaard used haeihy a

human pat.ient suffering. from eur ical .di.sorder, 25 .. For
the- pur pdbERhwRRLE AL F B B RTof Pl BRES *Lricfi o egnirdvBhons
i ncl ude, ibfutiomtie (i tninuitex) dfaadireg) HEDOVeless to high peifatmange l@pidl chfpsatogtuphay;n

i schem a,, traumati ¢ brain.injur troke, .. spin cord,inju
oo oty REAAFRtafly Af<Rp i el nDio ey BlePRle gt Mhichlt aotge
i ncl uge aypicatly pwodudecinyllapicd sthacmtianiaat restiamdudhuy ghadliogiseadizziness and the
condi tions. n-limti exanpl es, i ncl yde. 30var,i ous, dyski nesi as such
oot r enorkeglen s 8 AR B cmplial THed i oS PRLR SRR ae
he 31' bal | )tﬁmlpflisinglfymﬁhﬂmumhgﬁﬂﬁnillﬁ)ﬂﬁi nod?iﬁitﬁ)ﬁi Piling ®ith fhilkSedrdted B mEMBARNTD
and torticollis. These. a rmal ipvol unt ar) venegnts. var
Si gni f1 cAy S hays{he skip pualimets or e Soxeipill i, A sinn & Bnded
Movenent Sngtmypakiarelie® g, Alleviatngpdrielimativedt lafPhagmibitan bDeNetrotapidal émdition
Par ki nson' s di sease; essential trenor, a.k.a. benign trenor or
fani| %l 'PABRBMtic disorders, e.g., burette's syndrone; idiopathic
dystonia (inducing witer's cranp), progressive supranuclear 5 palsy
and Wl son's djsease., Essential trenor i.s o of the nost . co n
Form. of fr embr BRIHRVGIT TSR E P TaS i ok G ial GoU Fevels of
appr oxi nepy l:(zgv&fa?lﬁ% THe ;ﬂts@n&ﬁm&ﬁm: sﬂtvb@tﬂémaj?ﬁﬂéi(l)s/i\@ﬁﬂwﬂ'i@ pﬁib&ﬁﬂmoéiﬁte@
rogressive disorder with a preval ence of 1-2%.in. people over the age
of S0 pr\@&etgamow dtSFféVﬂﬂ?é@P-ag%a?@afbl@Mrﬂs G- PEBY Teproseummmtion.
epi | epsy, pr&6&e 8bileomh bEDPB thaPfrovia¢skchfisRAt Hoddil&6RRIE prodite clinicallyThe
dosage for the_salt form of DPI? or cr%hsr.rraceuti cally acceptable salts
t her eof i’ﬁ?aflﬁéﬁ‘i'&i?ﬁ?i’§fr‘€?t6ﬁ’s“e&3‘i° qgcal PRGERRSi on wi || vary depending on
several factors, including, but not limted to, the age, weight, and
species of the patient, the general health of the patient, the
severit y of t b BrIFpt IBHpRtipRP G raaﬁq%f pfeni'fmgwc? ithBY B YRyl forms of
conposi t iPFB.i Sulthef DEB At presheinemtiod DOt 1da8t oAOEREFILABIclBRd Wonlthe
ot her agents, the inﬁi@g,enclg é)f si de ects. an e like. . Wile
it i s2hosEPURIANERe PHOWE) PPH. geRFsm BB 2p lltbwg%ﬁ-nﬁ)@ml@ammw@,w it
i s pref erabpabRikasIDPBIrcalfaltifcRtpragiring G masittih@atiol ef er abl y,
the conpositions of the present invention conprise at |east one
sodium salt of DPB, as defined above, together with one or nore
20accept abl e Ta¢ prehsintdntirelpive aimdtp @pdiyatistbieyedad REl idiiRydaPaielivaing DPB
agents. The above- nent.i oned t hod be é)r.acti ced, by adm njistration
of the cdRPBHFAiPPes of rpamgnt lorafieprojogiq) copdifipsmpomprisipsthadtenfdt i on wi t h
ot her 3@Ctddwnidtdthg @l isonted sklffosm PNDPPRCAIHrA] dadag€ PRAOSTERI01Y; thEbREosage
t her apeut | %%Ten_ts S iu%ébl e for_use herein are any caqgnpati bl e drugs

that are f's*%n PEISES;SG ’%-ﬁ@hcgawéﬁwaa Has mi%eeh%?/pgﬁﬁomdw@d offer

i ntended purpose, or drugs that are conplenentary to those of the
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upward until optinmal results are obtained. The therapeutic method of
the invention may be used in conjunction with other therapies as
determ ned by the practitioner wthout undue experinentation. 5

Phar maceuti cal Conposition Conprising Sodium Potassium and Lithium
Salts of DPB The present invention enconpasses a )
pharmaceuti cal conposition, a pharmaceutical dosage form a kit, and
a et hod ofiglifi @&t difAttaPadVEiidgel O ﬁm@bﬁ&%ﬂqi}ﬁh'aﬂ?pﬂdﬁ'd%n%g%%d i BBty
DPB. The pharnaceutical conposition of the present Invention

conpri ses #dsahancedyichysy o Hribe eenprlaervaesssieraal |y accept abl e

exci pient. Preferably, the pharmaceutical conposition conprises an
10i sol ated salt of DPB. Preferably, the salt formis sodiumsalt,

pot assi um sal t ,Asidetfipmaiosdng inBeque edminjsaationtiy bicl panfsigniflsiytly imhwve pdtignt
formis.a Ir; t - : ' C .1 11Q0:
the. pr obento e tind 8085 B plkcit ik Do PHBHIB k& ey AT l Bho
oral dosagtnpremedbioayaiabilitydhad eancsignificatlytinereass ths eslimbilityod ntchalnge of ke degl t
form of 15rhR. ARYuREGOITMEEE AR o B1d:Eh Yol BORBLIBREH! I
conposi tions ‘an osage forns for erapeutic uses, especrally1n the
treat nent eoficid fordtsrtdrapgitdadfectpradst.i Herorditiptly, fiedemeditsanfiihcghkr affscrpesi ti on
of the pre b td iLnjl.stered orally .in the form of
Cabl ets: prpranedERh3gisanaae BUELTEE S S b By S corigh®.
gel s and t tebatilitkend @edittalwbiypdgietappns can i ncl ude standard vehi cl es,
exci pients, and diluents. The oral dosage forns of the present 20
phar maceuti cal conposition can be prepared by techni ques known in the
art and cont ai riBheadtahegagpe bboavadhbilty of DBRB tdl ecsalnnfom arofncramsed sd aatl extent

salt form DPB., A therapeutically. effectjye oral sage for

For mul at 1 ofl2oBonds MAGRARRY A mglemaridetify Yoo IR EF G ey R 12,94, 26 and
t echni ques4iiomes).dWiihodtonteduing totghimitdd, 0fs presniaeld thatl thgopracdssek bfisewe. re-For
exanpl in addition to information provided.in nmedical referencge
books dna HREPHish a0l bl RIPERGE o p S g e Pl g el b G gme
assays canfo? DB (freeatid) as foelthp saldfonhi SADPB) hidthdt titboslegrages dthiee salt forms derive

phar maceutical ..c iftions of the present.invention my.b sed

P one or - ARG B i BBOmRen L SR A e e O R R E ffevel of

phar maceut DeBl Dy leecdther arcipiviaquossitsle thkiahe MxtalrEplon (e.9] svdiunt eahddinsvdth the DPB
i n _conmbination, 30, Pharmaceutica

bar bi t ur at es, be use : t I

conposi ti oﬂ’&‘egﬁxfﬁ‘?émﬂ}"é SRR G “’d‘r‘?“ﬁ‘&?‘?ﬂ?ﬂtpg 2gHeeIgy PliFppraena also play
phar maceut i &4 inthighecsfatiikibtoaeaibiityent s. Exci pients are added to the
conposition for a variety of purposes. The conpositions may
conveniently be presented in unit dosage formand may be prepared by
gny net hod knOWheipEbsgrh@v&ﬁtiog_isﬁ&ﬁﬂﬁsﬁ@ﬁﬂ%ﬁoﬁtﬂ@éﬂdd@aﬂdﬂ@lﬁ]ﬁEﬁtﬂoﬂfther_
ringing the active 5 ingredient Lnto association w.th the carrjer,
whi oh | {'sePHOESIes e PARebHED ofhiIRHceng e e b1 sarhlipnedh B f1are h unique
general , t b@péroTithfroviag Bioavalatiihite PESe d hb PhnfhdoRipiday BARG f THrkp¥Rfice 2§01, p.
bringing into_assqciation the active ingredient wth liquid carriers
or fi négy 7 irertyEddl i d carriers or both, and then if necessary

shapi ng the product. Various unit dose and nulti dose contai ners,

e.g., sealed anpules and vials, may be used, as is well known in the
art (See, ﬂ&ﬁi’—%&gﬁ—gﬁgﬁér maceuti cal 10 Sciences, 19th Editi on,

Al fonso R Gennpie@reeéht inviixid répudrbnts Diunghis@ Tiddiny thaba8ésage fofdeof DPB salts
Ei ghteenth edi.tion di sclosure .of which is.1ncorpora eg by

1995), the..
ref er ence) Sxhibits an! 8?38?‘)%V§){;§4‘W€V5’H5%8‘é foRLaPaty Pt Yighing 1€ bg bayryd
or i’i! ddgs agey &g&m, iﬂs%ﬁ?&’vé@gllht thé mrmﬁniﬁmawimgad at GO part dngﬁau:iamie f an
sol i osage for, refera . the pharmaceutical conpositi i S an
oral dosagglcwawnb@EéE%Oéwwﬁmfﬁé 1%?*5%&9 EAPLTESE EPUR [ SHATOLE: gwrp‘;'ed
capsul e, caplet, powder, and granule. Dry dosage fornms may include
phar maceutical ly acceptabl e additives, such as excipients, carriers,
13




+30particul ar hosts. Tablets and pills can additionally be
prepared with enteric coatings and other rel ease-controlling coatings
so long as it provides a simlar pharmacokinetic profile. The coating
may be colored with a pharnaceutically accepted dye. The anount of
dye and other excipients in the coating liquid may vary and will not

i npact on the tablets or pills. The coating liquid generally
5conprises filmformng polynmers such as hydroxy-propyl cellul ose,
hydr oxypr C I .yl t.

ol yimer " QORI bt e oRBFren B o BB RUCREHRE i B i)
an aqueous sgiot intidenvetanamprossd Hicaveitebilitymapalscterrgflqoted by ke imeregdeyit Chax.
sorbitan nonol eate, sorbic acid, fillers and/or colorants such as
titani um di oxi de, a pharnmaceutically acceptable pignment. 10

D Iuents incr&a&mhﬂhnsMUKMCmﬁdﬁagolid pharnaceutical conposi tion and

e a phar utical dosa Qrm cantain the ¢ 0
Casi or o mandh At $h eR AR it Ok ARk Al iR ke
Di | uent s dsing seadardinsnocngaitiemal snettods, dsliepldntented X WiiNonlin™ 4.0.1. The mean,
m crocrys aII e cel

0Ss e.q. . wRolyner (e.d.
nyelr oy braBgrHaEYgon b BR b8 s Rbimel Y ab Bt YRlor fisf ateylaed for
st arch, m’l&gﬁlcbﬁdeﬁ‘ttazmﬁls cﬁmmd PB:aida)'mm_ogaacbmqﬂiFg timaed frbﬂ”eaﬁ:li![tffaﬁhent.
sugar trate extrose i bas cal c 0s
G By ar eenann LY BRI st S tealaiadBoh Do b RlaR s GrHOM
Magness Unmaxmale obsehled Gﬁlﬁ:&ﬁtfall&ﬁ, Tmmhbﬁr@j (thepmieyds ratthastmeiiedoasen(ritid) and
Eudr agi n, Si.um chl o el,l ﬁ% ﬁ sodi um chl ori de,
sor bi t ol %‘hgh @F&“at‘%’b&t%%?t%‘“}@?eag i ‘aa QF Y'fcal conpositions
i nclude acacia, alginic acid, carbomer (e.g. carbopol),
car boxymnet hyl cel | ul SOdIUﬁ] dextrin, | ul ose, . gel atin,
Gaar g hy ot B e Fat EIPE CB vy B yetarie T BF itBespeet © cach
hyldlr o?yprmdl t}(‘aeﬂebdﬂrdd&ﬁzil @émBistriiddGE ¢ l“:llﬂ')el‘ NEYER, 0favVINIEB 61‘:5!153%(36 acid
cellul ose (e.qg. , ). Ligui cose, esj um.al um num
SF1 T CAF o et Batre AUta v iAo e frsdBE Farr HBrHacT YRR BT done
(e.g. KOLdphfotiv(ate mte@auai_ﬂasaﬂl\llfﬂre)a}ea ol ERH Grhyiizbill e Eal Gl RS Bnd 18O ElinviHR all
al gi nate and st he £ISSO|UtI nrate of a conpacted solid
phar maceuf? &t O?éﬁ%ériaﬁzalﬂs fildedhan gstippte AL e tras R en g cusee- (S9e@hdldid
by the addil PRitmadokihetdsS RIEROKARE Dekkér e CBROBIH & aN- A RirglaRt@rant s
i nclude al ginic,acid, carboxyrnethylcellulose cal ci um

car boxyr B4 eeEAta8 alserilims by trancgpidahdaerange snd spbine @yprommatmns A

PRI MEbd- OSiatmacokifd? M%m{ 681d 1673)), 15t QI ditre of WRISK MR iASRpSTRED ByM
crospovi done done (e.g. L 1DON 3OLYPLASDONE(r)), guar gum magnesi um
al uni num €ferenesat Emax sk Ty Wﬂe 81811 determuned fpreachsopeanizptionys- ties profilsse,

pol acri | i BinRAkRS $its!BnsRAVRSY Wik cﬁl@hlhwa Qs re@é@waﬁélt@k &2 the Rht@falidg (In) of
sodi um al gi nate, sodium starch g gcolate (e.g. EXPLOT and starc

didants %ﬁwaaencaﬂaréanﬂauqs&wrvms &4 ow properties of non-conpact ed
solid 5 conpositions and i nprove the accuracy of dosing. Excipients
that may function as glidants include colloidal silicon dioxide,
magnedi um tri Shaxmagokinetiefgolileoy cel | ul ose, starch, talc and tribasic

cal ci um phosphaineted YR8, the lesadBvenOsitesiddsin 8 d@cdv@@l tRdt als@lt fORHSS DPB
conpacti on of ion, to the conposition is subjected

owder ed o OSI
Lo pr ess iR FHaS BRFTERCckl ﬁleéwh%mékm"ﬁ?e@ﬁ% aCEARIP LRV gesults. First,
i ngr edi enhsoriPiotags f&rﬁ%ﬁ@mgtacsamwmroebpg ridi@aifidthéagRtc Riels BEhODAB Bver

and die, which can_cause t uct .to have pitting and ot her
surface i %tF’B?ﬁﬂnﬁéle (eds OVeR 423’8& g‘?ﬁd"%%ﬁ'u %&‘“ﬁd‘géﬂra{ dpsegedomhepsisdning it
t 0 redyicefons BESPI Resditdn ERul d8lves e DPB 16 BBoPsRAN & cbiRMdiitis ﬁ'ysﬁ‘em (e.g.,
Lubricants include magnesj um,stearate, calcium stearate, glyceryl

rmnostearlﬁf-'@)WE@W&QW‘B‘%&PW@%Q?@& ate, 15 hydrogenated castor oil,
hydr ogenat ed vegetable oil, mneral oil, polyethylene glycol, sodium
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25, Sel ection of excipients and the anbunts to use may be
readily determ ned by fornulation scientists based upon experience
and consi deration of standard procedures and reference works in the
field. The solid conpositions of the present invention include
powder s, granul ates, aggregates and conpacted conpositions. The
preferred route of the present invention is oral. 30 The dosages nay
be convenientl¥wgresented in unit dosage form and prepared
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adm nistered daily in a cycle of about 2 weeks (e.g., once a day
consecutively for two weeks). The invention further allows the
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neur ol ogi cal condition. 10 The dosage ampbunts and frequencies
provi ded above are enconpassed by the terns "therapeutically
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dosage formof an isolated salt formof DPB, and a pharnmaceutically
accept abl e exci pi ent. In an enbodi nent, the present invention
provi des a nethod of preparing a pharnmaceutical conposition
containing a salt formof 5,5-diphenyl barbituric acid, conprising
30t he steps of: a) conbining 5,5-di phenyl barbituric acid with an
organi c solvent and a base to forma salt of 5,5-diphenyl barbituric
acid; and b) isolating the salt of 5,5-diphenyl barbituric acid. In
anot her %P&gﬁﬂﬁﬂé ovet B@hwr%%hr AL %mqateﬂsmmﬁmarﬁn&e;sb@& i) fral

preparing a rmaceutical composition conprising the steps o
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5, 5-di phen . acid may be carried out in various solvents.
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In this contex uri, ef, to the proportion of DPB salt divided
by the thcé?aS%'lthéBE%“élél%/l f@i%free acid. A substantially pure DPB
salt §s one that is at | east about 90% pure. 10 The precise
anount of sodiumsalt of DPB admi nistered to a patient may vary
dependi ng upon the degree of the disease and the size of the patient.
A nornmal -wei ght (- 60 kg) adult nay be started a dosage from about
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The daily dose of the pharmaceutical conposition of this invention
adm nistered to a 20 patient in a single dose can be in the anmounts
fromabout 30 ng to about 3,000 ng. Preferably, the daily dose is
about 60 ng to about 1,500 ng. More preferably, the daily dose is
about 150 ng to about 900 ng. More preferably, the daily dose is
about 300 ng to about 600 ng. An enbodi nent of the invention rel ates
to a solid oral phar maceut i cal dosaglieaform 25conmprising a salt of

di phenyl bar bi & F’éblﬁép?jsaltf?fé’ vediphearbEbigyicaed inadminipewd Enpficinhg

addi ng abagfounPto@dVitRMWrail 8drRbiitafibito f55- &ipﬁeaylaargﬁm&eacﬁ t§a’1‘ stat Rhst QEEBt Py
base addition. The present invention relates to a net roduci ng
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conpri ses convertf! ng free acl e sodl um or potassium
salt. The pFesssitiformoehi-diphenyitohitdsac. met hod of producing a
pharmaceutical product conprising conpounding a DPB salt and a _
vehicle to produce a solid dosage form wherein the salt is a sodium
or potassi um sdlhe preRméort dosegetfomnofersalt HmoEDEB providgs anmmbdblmry of DPB
Sait to a Sara bR JARICE preRIREGR sl RN S il el
to achilev eS@lrd'e%Mwberprhbarhlaum pgmdtah beinfoendentrafion Oﬂatsk@stcwoutriﬁygfgef BPB
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Bﬁggfgg?;gg&sea}ﬁ% aﬁgﬁ'w}ra@; é’?‘?ﬁaﬁﬁ a%g'nrglsrgﬁ%iﬁtgnegf%%mtgfr%log I’II(HI Vloguo?%h%? S,E-é’:liphenyl
fibrillati baublturatapmnem bnamcmecrmtratmtoﬁm{qastcaémelsrp@!g of £PBets lmprshéadhe
trauma, oraﬁlpﬁmt cute neur ol ogi cal injuries. The pharnmaceuti cal
corrp05|9| ons mmay 1be a tablet that nay be coated, or a hard or soft
capsul e. The dose may be at |east about O. 5 1, 5, 10, or 15

ng/ kg/ day, and r ntration. o
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like. . sal t or e e ared .b e onal ne
from the cOFFilTaAthS LErERh st i PR e ST T BRS¢ 1,
t he 25 corrammb (barwkerex® mdrins ﬂ'rhectimb t Adcording ]y phreent oribdasegt fodnt &Y a salt

exci pients and solid d e forns. he pr.esent .
Chvent | ve. EaMS6 0P PR 3id s SN oo PRB e e R e
pati ent poplhmaidotw@wélraﬂeaé {sacradsantigoawighodnd hewbirbicaiiae pt abl e
inter-patient and intra-patient vartability, 30substantially |ess

t han i éopresent with DPB free acid. The present invention provides

i nproved effective bioavailability as neasured by serum DPB. The

i nvention may provide a higher serum |evel (AUC and/or C) over a
short tinme (-8, 12, 18, or 24 bra) than the sanme dose and formul ation
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Havi ng now generally described this invention, the same will be
better understood by reference to the foll ow ng Exanples, which are
provi ded herein solely for purposes of illustration only and are not
intended to be Iimting of the invention or any enbodi nent thereof,
unl ess so specified. EXAMPLES Exanple 1 Preparation of Salt Forns of
DPB Sodi um salt 25Material s: Conpound Ml ecul ar wei ght Wi ght
_granms) Mwbl es volunes DPB 280 46.35 166 NaCOH 40 6.60 165 THF

+
1,500 n 158/nhout w1sh1ng to E)e bound by any theory, it is believed that the sodium salt of DPB is

better absorbed more rapidly and completely from the intestines. It is further believed that the
resulting higher plasma concentration of DPB leads to a quicker drug entry into the central

nervous systermn.

In general, orally administered medicines are preferred for ease of use, cost efficiency
and patient compliance. However, oral ingestion often fails to yield effective plasma levels with
many hydrophobic drugs, due to failure of absorption. Moreover, this route of administration
may be problematic when drugs absorbed from the gastrointestinal tract are extensively

10  metabolized by the liver before they gain access to the general circulation. We surprisingly
found that a salt form of DPB (i.e., sodium 5,5-diphenyl barbiturate) is better in achieving
plasma concentrations of DPB so as to deliver an optimal plasma concentration of DPB. The
increased plasma levels with oral administration of sodium salt of DPB are parallel to that of
intravenous administration. Infusion of drugs, however, has its disadvantages. Trained

15  personnel are needed. Rate of administration may be cﬁtica] and requires careful adjustment and
monitoring. Strict sepsis must be maintained to avoid infection, pain may accompany the

injection, and it is usually more expensive and less safe than oral medication.

It is observed that the pharmacokinetic parameters AUC,, and C,.x are greater in female

20  rats when compared to in male rats for DPB as well as all of the other non-sedating barbiturates
tested (See, Table 3 and Figure 5). We observed that administration of the salt form of DPB
reduces variability of the plasma levels between female and male rats. The observation is
unexpected and surprising. To the best of the inventors’ knowledge, there has been no report
regarding a salt of barbiturate that may reduce the differences in serum barbiturates between

25 males and females, let alone the non-sedating barbiturates. Without wishing to be bound by a
theory, the present unexpected findings are consistent with the hypothesis that the salt forms of
DPB can lead to a better absorption of DPB, and thus reduce the variability between the two

seXes.

30 In accordance with the present invention, the present invention provides a method of

delivering a barbituric acid derivative (i.e., DPB) to the central nervous system including the
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25 nL THF: tetrahydrofuran; DI water: deionized water Procedure:
DPB was dissolved in 1,500 nmL THF. The turbid solution was filtered
through folded filter paper. Sodi um hydroxi de sol ution was prepared
by dissolving in a mxture of 150 nmL THF and 25 nL water. The sodi um
hydr oxi de sol uti on was added drop-wi se to the DPB sol ution over 5a
period of 0.5 hour. The sodiumsalt of DPB fornmed and precipitated
fromthe solution. The m xture was, stirred for about 2 hours at room

t enper at ur ¥éiEndp ‘E’Fféﬁalé’(%‘f‘% KeepyiteRnviseiapest sonptan) by e blopgbrafrab st -atf b togdor

an addi ti opai ban'fféﬂééfjﬁatea- 1A bRMOEHAC the BRSd EitdulaB6:28hdaNEvHRET 1R theWWoinbBostieis df
THF. 42. 57 rapns wet product was obtained. The collected salt was

dried in a@muﬁhsb@ﬁd afa"s@@e{anddaﬁ%l?%fermsalﬁel fyid bagyier ofiggy prpglude or

Yi el d: 80%10491@%9&@1%%%35%5 tHYRERal ﬁ’érﬁ)us sﬁmqqhemowbﬁwaeﬁerw&msed
Wi ght ggrans) MVbl es Vol unes DPB 280 18 32.8  KOH
of various cell types like endothelial cells, astrocytes microglial cells, perivascular macrophages,

and pericytes. The cerebral and endothelial cells form the morphological and functional basis of
the blood-brain barrier. The bulk of the brain and the spinal cord is surrounded by a specially
secreted clear fluid called the cerebrospinal fluid. Drug substances need to move across the
blood-brain barrier before they can find their way into the cerebrospinal fluid where they are free

10 to diffuse into the tissues of the brain. The entry of drugs such as barbituric acid derivatives into
the central nervous system is restricted by the blood-brain barrier. We surprisingly found that
oral administration of the sodium salt form of DPB enhances bioavailability and enables the DPB
to enter readily into the central nervous system as evidenced by the appearance in the brain. It is
believed that the higher rate and extent of delivery of DPB into the central nervous system

15 provides a rapid and effective treatment for neurological conditions by this class of non-sedating

barbituric acid derivatives.

The present invention is directed to a method of treating neurological conditions in a
mammal. For purposes of the present invention, the mammal encompasses rodents (such as
20 rats), dogs, human etc. Preferably, the mammal is a human. More particularly, the present
invention provides a method of treating neurological deficits in a patient by providing an
improved bioavailability with an effective amount of DPB. According to the present invention,
the term "patient” will encompass any mammal requiring treatment with DPB, particularly a
human patient suffering from a neurological disorder.
25
For the purpose of the present invention, neurological conditions include, but are not
limited to, convulsion, seizure, epilepsy, brain ischemia, traumatic brain injury, stroke, spinal
cord injury, anxiety, nervous strain, and movement disorders. Movement disorders include a
wide variety of disease states and physiological conditions. Non-limiting examples include
30  various dyskinesias such as tremor, dystonia, chorea, athetosis, blepharospasm, as well as

hemiballysmus, myoclonus, and focal dystonias, such as writer’s cramp and torticollis. These
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56.1 2.16 32.8 THF 300 nL + 30 nL DI water 5 n 15THF:
tetrahydrofuran; D water: deionized water Procedure: DPB was
dissolved in 300 nL TI-IF. The turbid solution was filtered through
folded filter paper. Potassium hydroxide solution was prepared by
dissolving in a mxture of 30 nL 20 THF and 5 nL water. The potassi um
hydr oxi de sol uti on was added drop-w se to the DPB solution over a
period of 0.5 hour. The potassiumsalt of DPB forned and precipitated

oo A A A i BNy
an addi t iporgaéssian.hSush snovathentpmacheseenia sordtintee pexilapming disedresisuah ah col d
0 e kIR e DO I LS s
Li t hi um Sxiutettvasadranes idiopatBondystamid (ivbiceg wraer’ sweing prajgesgive supranuclear
§  palsy and Wilson’s disease. Essential tremor is one of the most common forms of tremor and of
all movement disorders and it affects approximately 1-22% of elder populations. Parkinson’s
disease is a progressive disorder with a prevalence of 1-2% in people over the age of 50.
Preferably, the neurological condition is brain ischemia, epilepsy, essential tremor, or
Parkinson’s disease.
10
The dosage for the salt form of DPB or pharmaceutically acceptable salts thereof in the
compositions of the invention will vary depending on several factors, including, but not limited
to, the age, weight, and species of the patient, the general health of the patient, the severity of the
symptoms in neurological injury, whether the composition is being administered alone or in

15  combination with other agents, the incidence of side effects and the like.

While it is possible for the salt form of DPB to be administered alone, it is preferably
present as a pharmaceutical composition. Preferably, the compositions of the present invention
comprise at least one sodium salt of DPB, as defined above, together with one or more

20  acceptable carriers thereof and optionally other therapeutic agents.

The above-mentioned method may be practiced by administration of the compound itself

(e.g., salt form of DPB) in a combination with other active ingredients in a pharmaceutical
composition. Other therapeutic agents suitable for use herein are any compatible drugs that are

25  effective by the same or other mechanisms for the intended purpose, or drugs that are
complementary to those of the present agents, e.g., other barbituric acid derivatives, particularly
MMMDPB, DMMDPB or other non-sedative barbiturates. The compounds utilized in
combination therapy may be administered simultaneously, in either separate or combined
formulations, or at different times than the present compounds, e.g., sequentiaily, such that a

30  combined effect is achieved. The amounts and regime of administration will be adjusted by the

practitioner, by preferably initially lowering their standard doses and then titrating the dose
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(grams) Mwbl es Vol unes DPB 280 0.972 3.31 LiOH H20 41.96 0.142 3.31
THF 30 nL+ 3 nL DI water . mL THF: tetrahydrofuran; DI water:
dei oni zed water DPB was dissolved in 30 nL THF. The turbid solution
was filtered through folded filter

upward until optimal results are obtained. The therapedic method of the invention may be used
in conjunction with other therapies as determined by the practitioner without undue

experimentation.

5  Pharmaceutical Composition Comprising Sodinm, Potassium, and Lithinm Salts of DPB

The present invention encompasses a pharmaceutical composition, a pharmacentical
dosage form, a kit, and a method of treating a neurological condition using a salt form of DPB.
The pharmaceutical composition of the present invention comprises a salt form of DPB and a
pharmaceutically acceptable excipient. Preferably, the pharmaceutical composition comprises an
10 isolated salt of DPB. Preferably, the salt form is sodium salt, potassium salt, lithium salt or the

like. More preferably, the salt form is a sodium salt form of DPB,

The pharmaceutical composition of the present invention can be administered orally in

the form of dry oral dosage forms. In accordance with the present invention, the salt form of

15 DPB may be formulated into a variety of pharmaceutical compositions and dosage forms for
therapeutic uses, especially in the treatment of a neurological condition. The pharmaceutical
composition of the present invention can be administered orally in the form of tablets, pills,
capsules, caplets, powders, granules, suspension, gels and the like. Oral compositions can
include standard vehicles, excipients, and diluents. The oral dosage forms of the present

20  pharmaceutical composition can be prepared by techniques known in the art and contains a
therapeutically effective amount of an isolated salt form of DPB. A therapeutically effective oral
dosage for formulations of the invention is determined by standard clinical techniques according
to the judgment of a medical practitioner. For example, in addition to information provided in
medical reference books and pharmaceutical literature, well-known in vitro or in vivo assays can

25  be used to help identify optimal dosages.

The pharmaceutical compositions of the present invention may be used alone or under
appropriate situations, in combination with, other pharmaceutically-active compounds. For
example, other sedating barbiturates may be used in combination.

30
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5 paper. Lithium hydroxi de solution was prepared by dissolving in a
m xture of 3 nL THF and 1 nL water. The |ithium hydroxi de sol ution
was added drop-wise to the DPB solution over a period of 0.5 hour.
The lithiumsalt of DPB formed and precipitated fromthe sol ution.

The m xture was stirred for about 2 hours at room tenperature and
then cooled to 4C and stirred at that tenperature for an additional 2
hours. The product was filtered and washed with cold THF. 100. 92
grams wet pro? ct was btal nﬁ s\ﬁl e coIIectrﬁd salt was dried in a
vacuum oven a Efe{’tbca SHPES QL FAgiRTesenyinyPriion giay SRtalR-QuG,of rRors

Further MheRatatical aodep@bld exiiiBRE Biplentatsdatiel 13 thelbRpyagondbssakivgdf
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hydr oxi dé’“‘T’PFﬁS stinsmhayFeny n%t YReiPEsTeTTd 18 BBt HOSABR QD R B2Y be

et hanol (g e agpaéthm\vﬂ@f?/mela@mcn nfiHdad@atide tRE gis_se@mﬂ inSyRtabegi S
in THF P ig rans) was djissolved in 70 nL THF at %ogynﬁ

t enper’at u?%edwpél wscwﬂa% w&h thgamigpyach sel G1ay eneompaTs ore g THPFe REFEHOTY
(pel | et S)indritichts. M g@eraRRRObHBatRhOBE Plepard W) UnSoHALY bﬁtgmﬁﬁhtetylbqagmgﬁuo
stirred at roomtenperature. Turbidity was inmedi ately obsérved and
mass pr e@E§rieten thhackye ingedisot vath iguidfieficss or Spelnilivided solidramierseos both and

m xture Wee if ﬁb@ébsa‘%& b}{abﬁn tﬂe%’ronﬁ@ﬂ'\tah@ﬁlﬂ]mttd\ﬁ& aﬁghuanHie%oﬂtTamEﬁoéé% sealed
tenperature The prO uct was then | tered and washed

The 25 wenpplebandoialsamay b ned, asts w@laleomeréﬂle%é%arﬁ_ﬂ@mugﬁhaw
amunis GoichRB MBIRIRN AlHRE R. Gefhari¥dl Mac?ﬁ?uﬁlﬁl%n?b@ﬂgﬁiy PaRnIF 2 %
and the amount of water by Karl Fisher nethod Yo Procedure
( Synt hesiEghteenthreditian (1995), the disclogympof(which ig ingerporaied by teégsenseled i n

absol ute ethanol and 0.17 gram of NaOH pellets were added at room
tenperature. The m xture was stirred for about 0.5 hour to conplete
di ssol ution. Reefeebly, s phamagaitical comegsition ifradrpprakddsaaeiforg. Meferablyfthe he
et hanol Wagmf x&.a@aﬁesrﬁposm% ARAd A&Q%éfomaﬁr)efe;agl ﬂ@ﬁﬁﬂﬁwﬁ&h@caﬁ %&Fﬁo
and NaOH, and product precipitated. The mxture was then coo

to 7C%nds malpipma frmyselgcted frere ﬁb@csroum@lsasamofmetrmﬂ, mlﬁewmeb pavdird
di ssol uti Gdrms S fg@ %
was obt aﬁﬁg i hﬁn%'m g);%%!Pref)ar gﬁcon %1? ?ﬂéﬁﬁ]&gptwg% S&ga% ium
sal t excm@ntgrcarmm(@Blemfmta}vllmrs erweméers g¢ratsddisiniegrag@(buikingo

t - butyl r ted
to 600 anir 1pFkaRpRREichS, Glordl, T BRREL 15 e aRE DR VBT JIER,
of 30% sodebltslﬁmnndﬁnmgmbmmquhmﬂfd@fmg@madded drop-w se. During t he
addit%oﬁn t he suspension turned to a clear solution and after sone
tinme e product started to 15precipitate. After the addition of the
base was conplfhg wdsenttnhemaeattmlmnmmmomrcm gwoddad|ie dnit dosagediomn, wherein

t enper at r.re j st al s_of
t e sodi (R BhSER A of HEbIE con B it fined Bhilot b GRS, B
( NaMWDPRpmixagtiagroither prarm @@ @idaly-activa egentsn dhetemh Sunittdosage fdrodinrsfers 18. 4 20

grans mOL epﬁwcaﬁgﬁfsgg@egg)ﬁsuw@asqgmz@gsq ffo%hﬁﬁm@%in&ﬁ%s%ee?h@h“@?

MVDPE Faontgining apredetenninedpiuaatiiapl thbcqmnoyitlm ofNhRBntanenMB alone or in Thi s

2 i St R DA TR 85 88 A AR R P EP ek Bl o

my/ kg) i rerefoesthe dasipd @ft:pspmmm@omwnh/m)@ma@wwaanc@mbéwtclmﬂm nvDPB

vvere pre PG tfd fREr IWBQE’ W % W in
% (Wv%ﬁlﬁrﬁgeﬁﬁgﬁégg&g §rret h ‘f ce“\ ul o e0 Egeé'%{%}-'ﬂ g ea§| e

dogs wer gheppreticnlas ¢féactsdo beh@htsrv@d and Wheskowass paméculsf phmm@Bnetnc oahetans palet

of MVIPPB. B, gl e oral gavage. Bl ood sanpl es were

obt ai ned%pr%é O@E@and 0.25, 0.5, 1, 2, 3, 4, 6, 9, 12, 15, 18, and 24

hours after dosing. Venous blood (-4 m_) wer e drawn and collected in

lithium heparin (anticoagulant). Blood sanples were spun in a
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5 Tandem Mass Spectronetry. detection (LLOQ0.25 ttg/nlL). Calibration
curves were obtained using a weighted (1/C2) |east squares |inear
regression analysis of peak area ratio (analyte/intemal standard)
versus the nom nal concentration of the calibration standards.
Concentrations were obtained by interpolation fromthe run defined
calibration curve. Regressions and figures were generated by PE Sci ex

Anal yst Version 1.2 software. 10 Pl asma sanpl es were t hawed and
subj ect ed to soldvktssrd gdls sut sdditionadly bgprepared yith ertestcsaptings prd qiher grlease

HPLC. et odniolfig TSR/ SoN Biates SRRAIFEiie BRISEbLRh. pidHIQ e 8RR Rl be

conditions were perfornmed as followed: 15 20 Chromat ogr aphi ¢ node:
| socrati c/ §olersd aifh aﬁbﬂ@ac%wvewswa%@er Thoamenngof dgg cﬁh@%m@ts in the

Aut osanpl e'&oa‘hh? hcﬁ]ﬂd ?ﬁ vary G WMot RPh&™H 'tlférigbt]étw (S)lllgle"’fﬁé %ﬁn@h%\%enerally

Isocratic 1 nL bars (approximately A Zor bax
2.15 mi Aut é@nmmlﬂefomnawum@@ swwmxrml Rbalese hydsevtypropylmethyl

trat f
V1 VDPB (L ety °:"n‘4’45*5§%f2"’§‘8§§ﬁ< 3y kg o EnEfie oFROFREE, Bl ohins

t hose of s PMI%aﬂn@mm‘ aﬂ\#MNnBsc(lmicg th@)naymemamnpnmwlene glycol sorbitan
concentrat | H&Je l\é' gi@Pﬁle?s”agdBF E}l Lﬁﬁ%ucﬁ %‘ﬁmﬁ Efg&ﬁ!%gb%ﬁénacafu%éfyons

of NaM\/IVDP

Table 1 summptﬁlﬂeslgmhlé mean phannacoki netic par arreters of MWDPB and
DPB aft,gr 30 oral administration of MWDPB and NaMWDPB and

i ntravenous adm ni strati on of NaMWDPB i n Beagl e dogs (30 ng/ kg PQ,
15 ng/ kg |V, n-B)luents lncreasetlﬁhbtﬂl&bﬁosdﬂahaﬁnm;cafmnpmm&dumymaﬂcesser

after oral di.u B, af t a
i ni o ¢ PR BTl oo RtiThe Sirofiol YL B AR ALk Efor HeBien
ng/ mL vs. a8l @gegpyr mh)an@e[aluemlﬁdreolﬂ@conﬁifh@oné\hﬂ@htde farmia:ﬁnlaxmbmcryEDHBne
were siml SS ral nistratio di.um s
vors, |t hauulast B3 BVICELSS o (A TR b b RS SR Bd ceblons,
193. 18 159. [eclosd, slamd p?cgEBtingaﬂrsiarohscalm&rmbmj_c)alc(lﬁeﬂufaﬁadngﬂ dextratddnéextrin,
nmean or al i l
o Cra! bRk et el BlosfMITRANES pbafe S LR B phide Boting fdentium
NaMVWDPB. karbatafeemaguesioie oxidb,emﬂﬂaéc)dtmt, mahutoapallymalbadrylﬁtys (ig. Budraght®,
val ue) of 07. The F
val e of t HRMol Bt R S e Lot WAl Rk, ST Bl o sl 1 of
M\/IVDPB is 0.60. The data indicate that the salt form of M AVDPB

od| um do ot rease .t he bhi oavai.l | i of . B and
N A O B s R s G YR
af t er Or al (dglramomt) airboapmethyldeMIVEENBiunt) dBaag ketyeislode3gelnE/ Kar guk), 15
Mg/ kg 1V, rﬁ?c?r?)genated vegetable oil, hydroxyethyl cellulose, hydroxypropy! cellulose (e.g. KLUCEL®),
hydroxypropyl methyl cellulose (e.g. METHOCEL®), liquid glucose, magnesium aluminum
silicate, maltodextrin, methylcellulose, polymethacrylates, povidone (e.g. KOLLIDON®,
25 PLASDONE®), pregelatinized starch, sodium alginate and starch.

The dissolution rate of a compacted solid pharmaceutical composition in the patient's
stomach may be increased by the addition of a disintegrant to the composition. Disintegrants
include alginic acid, carboxymethylcellulose calcium, carboxymethylcellulose sodium (e.g. AC-

30 DI-SOL®, PRIMELLOSE®), colloidal silicon dioxide, croscarmellose sodium, crospovidone
(e.g. KOLLIDON®, POLYPLASDONE®), guar gum, magnesium aluminum silicate, methyl
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Drug Rout e Dose Analyte G . «(gg/nL) Tow (hr) ALICo-i (Rg.hr/mL) tin
(hr) F MWDPB Oral 30 ng/ kg MM VIDPB 10.22 3.25 57.41 2.59 1,07
MWDPB Oral 30

10

15

20

25

30

cellulose, microcrystalline cellulose, polacrilin potassium, powdered cellulose, pregelatinized

starch, sodium alginate, sodium starch glycolate (e.g. EXPLOTAB®) and starch.

Glidants can be added to improve the flow properties of non-compacted solid
compositions and improve the accuracy of dosing. Excipients that may function as glidants
include colloidal silicon dioxide, magnesium trisilicate, powdered cellulose, starch, talc and

tribasic calcium phosphate.

When a dosage form such as a tablet is made by compaction of a powdered composition,
the composition is subjected to pressure from a punch and die. Some excipients and active
ingredients have a tendency to adhere to the surfaces of the punch and die, which can cause the
product to have pitting and other surface irregularities. A lubricant can be added to the
composition to reduce adhesion and ease release of the product from the die. Lubricants include
magnesium stearate, calcium stearate, glyceryl monostearate, glyceryl palmitostearate,
hydrogenated castor oil, hydrogenated vegetable oil, mineral oil, polyethylene glycol, sodium
benzoate, sodium lauryl sulfate, sodium stearyl famarate, stearic acid, talc and zinc stearate.
Flavoring agents and flavor enhancers make the dosage form more palatable to the patient.
Common flavoring agents and flavor enhancers for pharmaceutical products that may be
included in the composition of the present invention include maltol, vanillin, ethyl vanillin,
menthol, citric acid, fumaric acid ethyl maltol, and tartaric acid. Orally administered
formulations of the invention may also optionally include one or more sweetening agents and
one or more flavoring agents to provide a pharmaceutically palatable preparation. Compositions
may further be colored using any pharmaceutically acceptable colorant to improve their

appearance and/or facilitate patient identification of the product and unit dosage level.

Selection of excipients and the amounts to use may be readily determined by formulation
scientists based upon experience and consideration of standard procedures and reference works
in the field. The solid compositions of the present invention include powders, granulates,
aggregates and compacted compositions. The preferred route of the present invention is oral.
The dosages may be conveniently presented in unit dosage form and prepared by any of the

methods well-known in the pharmaceutical arts. Dosage forms include solid dosage forms like
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ng/ kg DPB 13.91 9.39 193.18 4.59, NaMWDPB O al 30 ng/ kg MVNVDPB 6. 45
1.04 29.44 2.71 0.60 NaMWDPB Oral 30 ng/ kg DPB 11.57 7.28 135.10

3.15 3. 15
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tablets, pills, powders, caplets, granules, capsules, sachets, troches and lozenges. An especially

preferred dosage form of the present invention is a tablet.

The magnitude of a prophylactic or therapeutic dose of the salt forms of DPB in the
treatment of a neurological condition is typically vary with the severity and type of neurological
condition. The dose, and perhaps the dose frequency, may also vary acéording to age, body
weight, response, and the past medical history of the patient. Suitable dosing regimens can be
readily selected by those skilled in the art with due consideration of such factors by following,
for example, dosages reported in the literature and recommended in the Physician's Desk

Reference®.

In one embodiment of the invention, the salt form of DPB (e.g., NaDPB) is administered
orally in a single dose. Preferably, the sodium 5,5-diphenyl barbiturate is administered orally at
a dosage from about 0.5 mg/kg to about 100 mg/kg. More preferably, the sodium 5,5-diphenyl
barbiturate is administered orally at a dosage from about 2 mg/kg to about 25 mg/kg. More
preferably, the sodium 5,5-diphenyl barbiturate is administered orally at a dosage of about 3
mg/kg to about 15 mg/kg. More preferably, the sodium 5,5-diphenyl barbiturate is administered
orally at a dosage of about 5 mg/kg to about 10 mg/kg.

Preferably, the sodium 5,5-diphenyl barbiturate is administered in the amount of from
about 30 mg to about 3,000 mg per day in a 60 kg patient. More preferably, the sodium 5,5-
diphenyl barbiturate is administered orally in the amount of from 60 mg to about 1,500 mg per
day. More preferably, the sodium 5,5-diphenyl barbiturate is administered orally in the amount
of about 150 mg to 900 mg per day, More preferably, the sodium 5,5-diphenyl! barbiturate is
administered orally in the amount of about 300 mg to 600 mg per day.

In another embodiment of the invention, the salt form of DPB is administered orally and
daily in an amount of from about 1 to about 2,000 mg, preferably from about 50 to about 1,000
mg, more preferably from about 100 to 750 mg, and most preferably from about 200 to about
500 mg.
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NaMWDPB |V 15 MWDPB 21.91 0.11 26.17 0.78 Lnfus ion ng/ kg 3
NaMWDPB |V I nfus ion 15 ng/ kg DPB 8. 60
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The present invention encompasses a method of treating a neurological condition with
therapeutically safe and effective doses of DPB. Consequently, in another embodiment of the
invention, a salt form of DPB is administered daily in a cycle of about one week (e.g., once a day
consecutively for one week). In yet another embodiment of the invention, a salt form of DPB is
administered daily in a cycle of about 2 weeks (e.g., once a day consecutively for two weeks).
The invention further allows the frequency, number, and length of DPB salts dosing cycles to be
increased. In yet another embodiment of the invention, DPB salts are administered for a greater
number of daily doses as well as cycles that would typically be sufficient to treat the underlying

neurological condition.

The dosage amounts and frequencies provided above are encompassed by the terms

| "therapeutically effective," "prophylactically effective,” and "therapeutically or prophylactically

effective” as used herein. When used in connection with an amount of DPB salts, these terms
further encompass an amount of DPB salts that reduce, prevent, or eliminate an adverse effect

associated with the underlying neurological condition.

According to the invention, the absolute bioavailability of DPB upon oral administration
of a DPB salt, as measured by the AUC at a given time for the orally administered DPB salt as
compared to intravenous (IV) administration, is at least about 55%, 65%, 75%, or 85%.

The pharmaceutical composition of the present invention may be administered to a fasted

human. The present composition may also be administered to a human after meals.

~

The present invention encompasses a kit that simplifies the administration of appropriate
amounts of the salt forms of DPB to a patient. A typical kit of the present invention comprises a

dosage form of an isolated salt form of DPB, and a pharmaceutically acceptable excipient.
In an embodiment, the present invention provides a method of preparing a

pharmaceutical composition containing a salt form of 5,5-diphenyl barbituric acid, comprising

the steps of: a) combining 5,5-dipheny] barbituric acid with an organic solvent and a base to
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3.13 59.43 2.26 --- F is the absolute bioavailability 20 Thus,
t hese data show that oral adm nistration of sodiumsalt of MWDPB
fails to increase the bioavailability of DPB. Exanple 5 Sodium Salt
of DPB | ncreases Bioavailabilitv of DPB We exani ned t he
delivery of DPB to the vascular conpartnent by adm nistrating
directly DPB and conpared it with the sodiumsalt of DPB in dogs.
This study conpared the 5 Eha_r macoki netics of DPB after oral

adni ni st r deFonsabiol &5 glimgnye beybitwiceridDme b) Relating theallof S Solithanyl barbiturisf
DPB (75 ngtis9) in Beagl e dogs. Twenty-ei ght Beagle dogs were

adm ni stered DPB and sodiumsalt of DPB by a single oral gavage
(n=24). Bl ood sanples were obtai ned pre- dose and 0.5, 1, 2, 3, 4, 6,

12, 18, 24, 36 ]
ol asma usi g Hna%gtpé&: g%ﬁ%g@&%%fes?@ﬁ‘fv%ﬂmn BPBld\%ﬁasmgtﬂ&mo} Fn’egzgmh@
concentsr atrhynwcaficaDPBngaisition casnpriging torstdps o sledisselving SDR&ﬂ(eﬁylg;arba)mq aeid in
Beagl e do I of sodi um
salt of D%E %g;% %9%836]%@3&0@?%%@ $&@%@%%§haﬁéosﬁﬁ rrrgn t(?gﬂ%@ht rations
of DPB andctdRBirofutaes dighyl giher, dntopapelretss te(rﬂ~hmy1irrrelhy§;etb¢tsdnmbthmm&a,
Beagl e do 75 = l n FE

Table 2 sgﬁ%{é‘r}ﬁ’ g%@@{éﬁeg%ﬁ%ﬂﬁ@% ?lﬁeég% |erq§t@l(1:6%m !fﬁ%tcgrgg)bg?zeﬁ% after
or al adm miichtorehiehasne, efhaioPB-prgyDRBolen,cbthiyiene glveﬂ,dl.%bladmlml sthylebe gipcobf

NaDPB 1h f

gr eat er %i(%g mﬁ&?&qﬁf fygﬁéﬂg tﬁq%&g ?\rl%g% r aﬁ%énr]\&oﬁ s g’ISdL? mﬁ;agfl?d%% ﬁfgﬁ

t han aft erN ,Orduhethdmidazeineadimethylshl RIS, (uﬂBlZmB aée't(guthte/andl.cambma?ﬁﬁﬁth&reof b)
p.g. hr/ m‘)ad(q gﬁ? baswasgi o] ?o ‘th oréan d: sopvent ?a%df baFe wﬁea}’\f ase I%cteé o { Ql d)

after oral ni stra Ion i um sa FeFora
admi ni st r arevpromfstimPe s@&i4m21yd19k1dh su&&ﬁonl;&ta%smg/hﬁdi:bxndﬁﬁ@ﬁoﬁ&bd Bhidn. 25

Tabl e 2: g{& n_Ehar Ki, n f

Admi ni str ?%ldgfm%@?ah&% ‘ﬁﬁg% ér%é 61%?% ”ﬁﬁ? f?g‘a"?'la FH°T 56 ug

Rout e [Boseliphenyl barbituric acid; and ¢} isolating the salt of 5,5- d\phenyl barbituric acid. Preferably, the
salt is a sodium salt of 5,5-dipheny] barbituric acid.

The dissolution step of 5,5-diphenyl barbituric acid may be carried out in various
solvents. Examples of solvents used include ethers such as tetrahydrofuran (THF), 2-methyl-

20  tetrahydrofuran, dimethoxyethane, dioxane and diethylene glycol dimethyl ether; aromatic
hydrocarbons such as benzene, toluene, xylene, chlorobenzene and dichlorobenzene; alcohols
such as ethanol, n-propyl alcohol, ethylene glycol, 1,3-butanediol and ethylene glycol
monomethyl ether; amides such as N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone and N,N-dimethylimidazoline; hydrocarbons containing sulfur such as

25  dimethylsulfoxide and sulfolane, and water; or polar aprotic solvents such as acetonitrile and the

like. Preferably, the organic solvent is tetrahydrofuran.
In the above reaction, approximately a 1:1 molar ratio of a 5,5-diphenyl barbituric acid

and a base is used. The reaction is carried out at a temperature that will be adjusted by a person

30  skilled in the art to the base used and to the solvent used.
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Anal yte Cmax (up/nmL) tflux (hr) AUCo., (gg.hr/m) t112 (hr) DPB O al
75 ng/ kg DPB 18.7 6.5 222.1 4.0 NaDPB Oral 75 ng/kg DPB 54.2 7.8

882.8
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5.9 NaDPB IV

The isolating step may be performed by filtering. Other convenient methods may be
adopted by one skilled in the art. Optionally, the precipitation may be enhanced by stirring and
cooling. Preferably, the solution is cooled to about 4°C. Preferably, the solution is stirred for
about 2 hours at room temperature followed by cooling to 4°C. Preferably, the present invention

further comprises the step of washing the isolated salt of 5,5-diphenyl barbituric acid.

The purity of the DPB salt is at least about 90%. The purity may be at least about 95%,
97%, or 99%. In this context, purity refers to the proportion of DPB salt divided by the total of
DPB salt plus free acid. A substantially pure DPB salt is one that is at least about 90% pure.

The precise amount of sodium salt of DPB administered to a patient may vary depending
upen thé degree of the disease and the size of the patient. A normal-weight (~ 60 kg) adult may
be started a dosage from about 0.5 mg/kg to about 50 mg/kg. Preferably, the amount of the
sodium salt of DPB is about 2 mg/kg to about 25 mg/kg. More preferably, the amount of the
sodium salt of DPB is about 3 mg/kg to about 15 mg/kg. More preferably, the amount of the
sodium salt of DPB is about 5 mg/kg to about 10 mg/kg. Tablets, capsules, lozenges and other

dosage forms preferably contain unit dosage of sodium salt of DPB.

The daily dose of the pharmaceutical composition of this invention administered to a
patient in a single dose can be in the amounts from about 30 mg to about 3,000 mg. Preferably,
the daily dose is about 60 mg to about 1,500 mg. More preferably, the daily dose is about 150
mg to about 900 mg. More preferably, the daily dose is about 300 mg to about 600 mg.

An embodiment of the invention relates to a solid oral pharmaceutical dosage form
comprising a salt of diphenyl barbituric acid. The invention provides a method comprising
adding a base to diphenyl barbituric acid to produce a salt of DPB by base addition. The present
invention relates to a method of producing a pharmaceutical product that comprises
compounding a DPB salt and a vehicle to produce a solid dosage forrn The present invention
involves a method comprising administering a DPB salt to a mammal orally in solid dosage form
at a clinically acceptable dose. The dose may produce a blood plasma concentration of DPB at

least about 25 ug/ml. The method of administration produces a therapeutic effect. The dose may
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75 mg/ kg DPB 95.7 0.5 1,574.0 6.0 Infusion. These data

I ndicate that adm nistration of the sodiumsalt of DPB increases the
bi oavail ability of DPB. The nean AUCo.t and Cm for DPB were greater
after oral and intravenous adm nistration of NaDPB, than after oral
adm ni stration of DPB. The absolute bioavailability of DPB after

adm ni strati on of NaDPB was about 58% 5 Note that in the
present study, equal weights of sodiumsalt of DPB and DPB (i.e., 75
my/ kg) wer & llsRtivsila provide nevpprasicating. A Pectivaameust ofifke comPeRten A b that
taken i nt OwkigRSlodRe@ihk Qbsired PRk RacbBeR¥PERLa hdkt M0l €s) for DPB as
conpared to that of sodiumsalt of DPB. Despite this difference, we
surprisingly observed a significant increase in AUCo.L and Crax for
the sodi um sal ta 10w : : | : :

B oavar | o 1t ot iRl Q130 HRFRL! pRim iR RRTER
(24, 365 anePpgising asediura pr patassinesalt Eaifhieny] barbiuriconisl. df mevRR! ageadding t9i than
salt of DP . : ' i : ]

3 AUCs at Tl B AR R AR ST Aty st e APl Rl B e RO
Adni ni st r ainvenion proBiBs amethih@iPBdurinBe pprmadeatips] fredichephipgising ca@ouRing a

DPB salt and a vehicle to produce a solid dosage form, wherein the salt is a sodium or potassium

salt. The present invention relates to a method of treating a neurological disorder comprising

10 administering a DPB salt to 8 mammal orally in solid dosage form in an amount effective to
achieve a desired pharmacological effect. The disorder may be a strain or stress condition or
nervous dysfunction such as convulsions, seizures, muscle stiffiiess, nervous strain and anxiety.
The compositions may be used to treat epilepsy or as a neuroprotective agent and can be
administered to individuals undergoing surgery or experiencing or having a risk of atrial

15 fibrillation, transient ischemic attack, cerebral ischemia, head trauma, or other acute neurological
injuries. The pharmaceutical compositions may be a tablet that may be coated, or a hard or soft
capsule. The dose may be at least about 0.5, 1, 5, 10, or 15 mg/kg/day, and may produce a blood

plasma concentration of DPB at least about 10 pg/ml.

20 The DPB salts of the present invention used in a solid oral pharmaceutical dosage form
may be pharmaceutically acceptable salts including salts derived from an appropriate base, such
as an alkali metal (for example, sodium, potassium), an alkaline earth metal (for example,
calcium, magnesium), ammonium, and the like. All of these salt forms may be prepared by
conventional means from the corresponding compound by reacting the appropriate base with the

25 corﬁpound in free form. The salt forms may be combined with excipients and formed into solid

dosage forms.

The present inventive compositions and methods allow for treatment of a diverse patient
population (male/female, young/old) with acceptable inter-patient and intra-patient variability,
30 substantially less than is present with DPB free acid. The present invention provides improved

effective bioavailability as measured by serum DPB. The invention may provide a higher serum
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Drug Route Dose Analyte Al JC0.24 (gg. hr/m) AUQD. 36 (p.g.hr/m)

AL/ CO.

(pg. hr/m.) DPB Oral 75 ng/kg DPB 230.7 234.4 234.4 NaDPB O al

75 ny/ kg DPB 882.8 962.5 962.5 NaDPB |V 75 ny/ kg

15

20

25

level (AUC and/or Crax) Over a short time (~8, 12, 18, or 24 hrs) than the same dose and
formulation of the free acid would provide. The method may provide the same serum level over

a short time as compared to a higher dose of the free acid.

A method for achieving a target therapeutic blood level of DPB according to the present
invention comprises administering isolated sodium salt of DPB. The therapeutic blood level may
be measured by AUC or Crax, and is higher than the level measured for the DPB free acid, The
amount of DPB salt administered to produce the target blood level of DPB may be at least about
10%, 20%, 30%, 40%, or 50% less than the amount required for DPB free acid. The amount of
DPB salt required for a given blood level may be less than about 1/5, 1/4, 1/3, or 1/2 of the

amount of DPB free acid required for the same blood level.

The methods and compositions of the invention are effective to produce a blood plasma
concentration of DPB of about 10-125, 25-100, or 40-80 pg/ml.

Having now generally described this invention, the same will be better understood by
reference to the following Examples, which are provided herein solely for purposes of
illustration only and are not intended to be limiting of the invention or any embodiment thereof,

unless so specified.

EXAMPLES

Example1l Preparation of Salt Forms of DPB

Sodium salt

Materials:
Compound Molecular Weight MMoles Volumes
weight (grams)
DPB 280 46.35 166
NaOH 40 6.60 165
THF 1,500 mL +
150 mL
DI water 25 mL

THF: tetrahydrofuran; DI water: deionized water
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DPB 1,411.5 1,603.5 1,615.4 Infusion .These data indicate
that oral adm nistration of the sodiumsalt of DPB increases the nmean
AUCO. 24. AUCO. 36 and AUCO. 48 as conpared to that after oral

adm ni stration of DPB. 25 Exanple 7 Adm nistration of DPB and Sodi um
Salt Form of DPB We exami ned the delivery of DPB to the

vascul ar conpartnment by adm nistrating directly DPB and conpared it
with the sodiumsalt of DPB. This study conpared the pharnacokinetics
of DPB af thsgcedureil adni nistration of DPB (150 ng/ kg) and sodi um salt
of DPB (150 ng ) : f

and sodi um sal P%fwabglégbg\g/erdgﬁ z’?%d:#fét%lrlza%é g%/bg& %M}%ﬁ%ﬁggﬂk@ ﬁl}o& sarrp es
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groups of a, i,/\garei@)l(- / ?hén%dﬁ%! lﬁ;{dl;or}? sgl%'cin]%as\égd&ﬁ d{ V\gfrg?tgjﬁéﬁ?l%ﬁ po?lﬁlo 09err
dosi ng,s i mp@nctlamf (0 hor. o'i?heckedimnesalmﬁ‘mﬁafoamd améppolprtatsd ﬁrém;ﬂree:ehibare,Th@,

8I godls arrpq"gmvevavéas g %qugc%b%at Zzﬁldtuﬁs grcio ?:e(sgf“ur o ?oo{e%q% d&ﬂa@%gll‘ar(f:eﬁ a

and t he sampleapemerefos pmanidntrmnd rtefusi g‘har ;abdmlt mzsrﬁlrera‘dugewaéﬁhdawrtbsajd THAL

plasmawa oreda QL to sis..DPB . quantified i
pl asma usi n “(eltt_ﬁ'%:cgwg 87‘?&) ¢ ‘é“ﬁi%%ﬁ“ﬁﬁ&ﬁ?@“ga’ﬁ%lé‘ﬁ‘t%%’i ?tgﬁhg to
of DPB af toeiistait wejight @maﬂzgﬂﬁﬁgﬁ&mBO%PB (Fig. 7) in 10 Sprague-Daw ey
rats (150 ng/ kg, n=18) is significantly |lower that that of sodium

salt of’ DPPB §150 E/ kg, n=18) (Fig. 8). The nean plasna

concentr at B after single intravenous infusions of NaDPB in
Spr ague- Dam X rats (150 nmg/ kg, T=30 min, n=18)) is shown in Fig. 9.
l. .

Table 4 s es the nmean pharmacokinetic paraneters of DPB after
or a| 15 m nict raﬂ‘j_l on. of NDPR :nd hme’, _anrl : MHr-avenRous
adni ni st rlat PERPBRI NA DPEﬁ’#eJ"‘lﬁigpr ague \ﬁh at Wﬁlsb my/ ka?l‘lﬁ@?Z) | For
DPB, Al :\nrl C—\er ew 3 )\r:\ and-intravenous
adm ni st rie O cOhme nrlt_ag Ml(‘n3128;mri C._were g ter
in femal es ch8redto nmftbs  As sh%l/él inlTabl3@ 841, the
THF 300 mL +
30mL
DI water SmL

15 THF: tetrahydrofuran; D] water: deionized water

Procedure:
DPB was dissolved in 300 mL THF. The turbid solution was filtered through folded
filter paper. Potassium hydroxide solution was prepared by dissolving in a mixture of 30 mL.

20  THF and 5 mL water. The potassium hydroxide solution was added drop-wise to the DPB
solution over a period of 0.5 hour. The potassium salt of DPB formed and precipitated from the
solution. The mixture was stirred for about 2 hours at room temperature and then cooled to 4°C
and stirred at that temperature for an additional 2 hours. The product was filtered and washed
with cold THF. 10.1]1 grams wet product was obtained. The collected salt was dried in a vacuum

25 oven at 50°C to constant weight. Yield: 96.9%.

Lithium Salt

Materials:
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20 ACC, for DPB was greater in nmale (-4.5 fold) and ftemale (-2 fold)
after oral admnistration of sodiumsalt of DPB, than after oral

adm nistration of DPB (3,414.7 pg. hr/nm vs. 775.5 pg. hr/n. and
4,037.6 pg.hr/m vs. 1,945.9 pg.lu/m.) (See, Table 4). The C. for DPB
was greater in male (-2.5 fold) and fermale (-1.5 fold) after oral
25adm ni stration of sodiumsalt of DPB, than after oral

adm nistration of DPB (86.9 ttg/nL vs. 38.3 pg/nL and 104.5 pg/ niL vs.
74.0 pg/ m) (See Tabl e 4). AUC04 and C. were sllghtly greater after
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adm ni st "t‘D B o hc g;'g S to"“ D '3; —Hhese—data
i ndl Cat '_ﬂ‘[rl\ H2Dn =1 fi]f' m.n I'\I:Q;rq'z o I\Iag\;n 2 draoatlyv 1. npor eases

- L § £ CAT < L} T LI >4 T T -V-, T WAL .l_\.ll ‘I\/ LT L] TIOT
t he absol ut efﬁ'l oavailability pf DPB. Tabl e 4: I\/Ean‘qgﬁéﬁ'ﬁacc ki netic
ParametﬁgrQ of .DYE hfter Oral Admnistration of DPB i msalt
of DPB Blhwatgt e- Dawl ey Ratsl (150 ng/kg n=72) Drug RauE Do e (ng/

kg) Anal YHE tetialydrofurany Bhipaterydeiopizedtes " ALI Co.r (gg. hr/m L) t112 (hr) F

DPB was dissolved in 30 mL THF. The turbid solution was filtered through folded filter
5  paper. Lithium hydroxide solution was prepared by dissolving in a mixture of 3 mL THF and 1
mL water. The lithium hydroxide solution was added drop-wise to the DPB solution over a
period of 0.5 hour. The lithium salt of DPB formed and precipitated from the solution. The
mixture was stirred for about 2 hours at room temperature and then cooled to 4°C and stirred at
that temperature for an additional 2 hours. The product was filtered and washed with cold THF.
10 0.92 grams wet product was obtained. The collected salt was dried in a vacuum oven at 50°C to

constant weight. Yield: 97.2%.

Example2  Further Preparation of Sodium DPB

15 In Example 1, DPB was dissolved in THF followed by addition of equimolar amount of
aqueous sodium hydroxide, This example employs a solution of sodium hydroxide in ethanol

(i.e., preparing a 10% NaOH in ethanol).

Procedure (Synthesis in THF):
20 DPB (7.0 grams) was dissolved in 70 mL THF at room temperature. To the solution was

added a solution of 1 gram NaOQH (pellets) in 10 mL of absolute ethanol. The resulting solution
was stirred at room temperature. Turbidity was immediately observed and mass precipitation
was detected within a few minutes. The reaction mixture was then stirred for additional two (2)
hours at room temperature. The product was then filtered and washed with 15 mL THF. The

25 wet product was dried at 105°C under vacuum. Quantitative amounts of DPB were obtained.
The purity of the product was 99.2 % and the amount of water by Karl Fisher method was 1.26
%.
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NaDPB Oral 150 DPB Male 86.9 18

Procedure (Synthesis in ethanol);

DPB (1.2 gram) was suspended in absolute ethanol and 0.17 gram of NaOH pellets were
added at room temperature. The mixture was stirred for about 0.5 hour to complete dissolution.
After two (2) additional hours of stirring, half of the ethanol was evaporated (40°C and 100
mbar) to concentrate the DPB and NaOH, and the product precipitated. The mixture was then
cooled to 7°C and the product was filtered. The cake was not washed to avoid dissolution of the

product. Quantitative yield and purity of 99.1 % was obtained.

Example3  Preparation of Salt Form of MMMDPB

Sodjum salt

22 grams (68 mmol} of MMMDPB were suspended in 330 mL of t-butyl methyl ether
and 10 mL of methanol. The suspension was heated to 60°C and stirred at such temperature for
30 minutes. Then, 13 mL of 30 % solution of sodium methoxide were added drop-wise. During
the addition the suspension turned to a clear solution and after some time the product started to
precipitate. After the addition of the base was completed, the reaction mixture was cooled to
room temperature and stirred for further four hours. Very fine crystals of the sodium salt were

obtained after filtration.

The product NaMMMDPB) was dried at 60°C in a vacuum oven for three hours. 18.4
grams of dry sodium salt were obtained of which purity by HPLC was determined to be 98.6%.
Yield: 78.4%.

Example 4

Sodium Salt of MMMDPB Fails to Increase Bioavailability of MMMDPB and DPB

This study compared the pharmacokinetics of MMMDPB and DPB after oral
administrations of MMMDPB (30 mg/kg) and sodium salt of MMMDPB (30 mg/kg) in dogs.
Oral suspensions of MMMDPB and sodium salt of MMMDPB were prepared by suspending
either MMMDPB or sodium salt of MMMDPB in 2 % (w/v) aqueous carobxymethyl cellulose
(CMC). Eight (8) Beagle dogs were administered the oral suspensions of MMMDPB or sodium
salt of MMMDPB by a single oral gavage.
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Blood samples were obtained pre-dose and 0.25,0.5,1,2,3, 4,6, 9, 12, 15, 18, and 24
hours after dosing. Venous blood (~1 mL) were drawn and collected in lithium heparin
(anticoagulant). Blood samples were spun in a refrigerated centrifuge and plasma were stored at
-80°C prior to analysis. MMMDPB and DPB were quantified in plasma using HPLC with
Tandem Mass Spectrometry detection (LLOQ=0.25 pg/mL). Calibration curves were obtained
using a weighted (1/C?) least squares linear regression analysis of peak area ratio
{(analyte/internal standard) versus the nominal concentration of the calibration standards.
Concentrations were obtained by interpolation from the run defined calibration curve,

Regressions and figures were generated by PE Sciex Analyst Version 1.2 software.

Plasma samples were thawed and subjected to solid phase extraction with 2 mL
acetonitrile prior to HPLC method with Tandem Mass Spectrometry Detection.

Chromatographic conditions were performed as followed:

Chromatographic mode: Reversed phase
Isocratic/gradient mode: Isocratic
Mobile phase flow rate: 1 mL/min
Back-pressure: 140 bars (approximately)
Autosampler rising vol.: 1,000 i
Column: Zorbax SBC18
Retention time: 2.15 minutes (DPB)
3.46 minutes (MMMDPB)

The mean plasma concentrations of MMMDPB and DPB after single oral dosages of
MMMDPB (Fig. 1) in Beagle dogs (30 mg/kg) is slightly higher to those of sodium salt of
MMMDEPB (Fig. 2). The mean plasma concentrations of MMMDPB and DPB after single
intravenous infusions of NaMMMDPB in Beagle dogs (15mg/kg) are shown in Fig. 3.

Table 1 summarizes the mean pharmacokinetic parameters of MMMDPB and DPB after

oral administration of MMMDPB and NaMMMDPB and intravenous administration of
NaMMMDPB in Beagle dogs (30 mg/kg PO, 15 mg/kg IV, n=8).
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The AUCq. and Cppu for MMMDPB were lesser after oral administration of sodium salt
of MMMDPB, than after oral administration of MMMDPB (29.44 pg.hr/mL vs. 57.41 pg.hr/mL
and 6.45 pg/mL vs. 10.22 pg/mL) (See, Table 1).

The AUCy.; and Cp,,, for DPB were similarly lesser after oral administration of sodium
salt of MMMDPB, than after oral administration of MMMDPB (135.10 pg.hr/mL vs, 193.18
pg.hr/mL and 7.28 pg/mL vs. 9.39 pg/mL) (See, Table 1).

The mean oral bioavailability of MMMDPB was 107 % (range 43 % - 177 %) after
giving MMMDPB compared with 60% (range 34% - 99%) for NaMMMDPB. In other words,
the absolute bicavaliability (i.e., F value) of MMMDPB after oral administration of MMMDPB
is 1.07. The F value of the MMMDPB after oral administration of the sodium salt of MMMDPB
is 0.60. The data indicate that the salt form of MMMDI"B (i.e., sodium) does not increase the
bioavailability of MMMDPB and DPB.

Table 1: Mean Pharmacokinetic Parameters of MMMDPB AND DPB after Oral
Administration of NaMMMDPB in Beagle Dogs (30 mg/kg, PO, 15 mg/kg 1V, n=8)

Drug Rout | Dose Analyte Crrax ) P AUC,, He F
e
(pg/mL) | (hr) | (pgrhr/ml) | (hr)
MMMDPB Oral 30 MMMDPB 1022 | 3.25 57.41 2.59 1.07
mg/ke
MMMDPB Oral 30 DPB 13.91 9.39 193.18 4,59
mgkg
NaMMMDPB | Oral 30 MMMDPB 6.45 1.04 29.44 27 0.60
mg/kg '
NaMMMDPB | Oral 30 DPB 11.57 | 7.28 135.10 3.15 3.15
mg/kg :
NaMMMDPB | IV 15 MMMDPB | 2191 0.11 26.17 0.78 -
Infus | mgkg 3
ion
NaMMMDPB | IV 15 DPB 8.60 3.13 59.43 2.26 o
infus | mg/kg
ion

F 1s the absolute bioavailability

Thus, these data show that oral administration of sodium salt of MMMDPB fails to
increase the bioavailability of DPB,
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Al toget her, these data indicate that adm nistration of sodium sal.t of
DPB greatly 10i ncreases the bioavailability of DPB. Exanple 8 Sodium
Salt of DPB Increases Bioavailabilitv of DPB W cal cul ated AUCo. t
for DPB at various tines (24, 36 and 48 hours) after oral 15

adm ni strations of DPB and sodiumsalt of DPB. The data are
summarized in the followng Table 5. Table 5: AUCs at various tines
(24,36 and 48 hours) after Oral Adm nistration of DPB and NaDPB in
Beagl e smH% ng/ kg, n=28) 20 Drug Route Dose (ne kg) Anal yte Sex
AUCO. 24D%%6. y| mL) ALI C0-36 (gg. hr/nL) AUCO-43 (gg.hr/n) DPB O al
150 DPB IgatiamShlt df DPB/Intreases Bioavailability of DPB

We examined the delivery of DPB to the vascular compartment by administrating directly

DPB and compared it with the sodium salt of DPB in dogs. This study compared the
5 pharmacokinetics of DPB after oral administration of a single dose of DPB (75 mg/kg) or
sodium salt of DPB (75 mg/kg) in Beagle dogs. Twenty-eight Beagle dogs were administered
DPB and sodium salt of DPB by a single oral gavage (n=24). Blood samples were obtained pre-
dose and 0.5, 1, 2, 3, 4, 6, 12, 18, 24, 36 and 48 hours after dosing, DPB was quantified in
plasma using HPLC (LLOQ=0.25 ug/mL).
10
The mean plasma concentrations of DPB after single oral dosages of DPB (Fig. 4) in
Beagle dogs (75 mg/kg, n=8) is significantly lower to those of sodium salt of DPB (75 mg/kg,
n=8) (Fig. 5). The mean plasma concentrations of DPB and DPB after single intravenous (IV)
infusions of NaDPB in Beagle dogs (75 mg/kg, T=30 min, n=4)) is shown in Fig. 6.
15 ‘
Table 2 summarizes the mean pharmacokinetic parameters of DPB after oral

administration of DPB, NaDPB and intravenous administration of NaDPB in Beagle dogs (75
mg/kg, n=28).

20 The AUCo., for DPB was greater {(~4 fold) after oral administration of sodium salt of
DPB, than after oral administration of DPB (882.8 pg.hr/mL vs. 222.1 pg.hr/mL) (See, Table 2).

The Cpax for DPB was greater (~3 fold) after oral administration of sodium salt of DPB,
than after oral administration of DPB {54.2 pg/mL vs. 18.7 ug/mL) (See, Table 2).
25

Table 2: Mean Pharmacokinetic Parameters of DPB after Oral Administration of
DPB and N2aDPB in Beagle Dogs (75 mg/kg, n=28)

Drug Route Dose Analyte Crax tirax AUC,, tin

(ug/mL) | (hr) | (ug-he/mL) | (hr)

DPB Oral 75 mg/kg DPB 18.7 6.5 222.1 4.0

NaDPB Oral 75 mg/kg DPB 54,2 7.8 882.8 5.9

NaDPB v 75 mg'kg DPB 95.7 0.5 1,574.0 6.0
Infusion
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2,720.2 3,414.7

Female 1,211.4 1,596.4 1,945.9 NaDPB Oral 150 DPB Mal e o

Fermal e 1,990.7 3,129.5 4,037.6 NaDPB |V

These data indicate that administration of the sodium salt of DPB increases the
bioavailability of DPB. The mean AUCq., and C,x for DPB were greater after oral and
intravenous administration of NaDPB, than after oral administration of DPB. The absolute

bioavailability of DPB after administration of NaDPB was about 58%.

Note that in the present study, equal weights of sodium salt of DPB and DPB (i.e., 75
mg/kg) were administered. When the molecular weight of sodium is taken into consideration,
there is 6% (more in moles) for DPB as compared to that of sodium salt of DPB. Despite this

difference, we surprisingly observed a significant increase in AUCy., and Cpayx for the sodium salt
of DPB.

Example 6
Sodium Salt of DPB Increases Bioavailability of DPB

We calculated AUC,, for DPB at various times (24, 36 and 48 hours) after oral
administrations of DPB and sodium salt of DPB. The data are summarized in the following
Table 3.

Table 3: AUCs at various times (24, 36 and 48 hours) after Oral Administration of
DPB and NaDFB in Beagle Dogs (75 mg/kg, n=28)

Drug Route Dose Analyte AUCy, AUCq.56 AUCq4s
(pg-hr/mi) | (ughr/mL) {ug-hr/mL)
DPB Oral 75 mg'kg DPB 230.7 2344 234.4
NaDPB Oral 75 mg/kg DPB 882.8 962.5 962.5
NaDFPB v 75 mg/kg DPB 1,411.5 1,603.5 1,615.4
Infusion

These data indicate that oral administration of the sodium salt of DPB increases the mean

~ AUC.24, AUCy.36 and AUC.4 as compared to that after oral administration of DPB.

Example 7
Adminijstration of DPB and Sedium Salt Form of DPB
We examined the delivery of DPB to the vascular compartment by administrating directly

DPB and compared it with the sodium salt of DPB. This study compared the pharmmacokinetics
of DPB after oral administration of DPB (150 mg/kg) and sodium salt of DPB (150 mg/kg) in

rats. Fifty-four rats were administered DPB and sodium salt of DPB by a single oral gavage
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(n=54). Blood samples were obtained (approximately 0.5 mL each) were collected following
each treatment from animal via the jugular vein. Blood samplings from groups of 3 rats/sex/time
point were collected at various times after dosing, in order to provide the complete time-points of
pre-dose, 0, 0.5, 1, 2, 3, 4, 6, 12, 18, 24, 36 and 48 hours after dosing. Each blood saniple was
collected into a tube containing lithium heparin and the samples were spun in a refrigerated
centrifuge. The resultant plasma was stored at —80°C prior to analysis. DPB was quantified in
plasma using HPLC (LLOQ=0.25 pg/mL).

The mean plasma concentrations of DPB after single oral dosages of DPB (Fig. 7) in
Sprague-Dawley rats (150 mg/kg, n=18) is significantly lower that that of sodium salt of DPB
(150 mg/kg, n=18) (Fig. 8). The mean plasma concentrations of DPB after single intravenous
infusions of NaDPB in Sprague-Dawley rats (150 mg/kg, T=30 min, n=18)) is shown in Fig. 9.

Table 4 summarizes the mean pharmacokinetic parameters of DPB after oral

administration of DPB and NaDPB, and intravenous administration of NaDPB in Sprague-

- Dawley rats (150 mg/kg, n=72). For DPB, AUCq., and Crax Were greater after oral and

intravenous administration of NaDPB compared to DPB.

AUCy.¢ and Cpyy were greater in females compared to males. As shown in Table 4, the
AUCy. for DPB was greater in male (~4.5 fold) and female (~2 fold) after oral administration of
sodium salt of DPB, than after oral administration of DPB (3,414.7 pg.he/mL vs. 775.5 pg.hr/mL
and 4,037.6 pg.hr/mL vs. 1,945.9 pg.hr/mL) (See, Table 4).

The Cax for DPB was greater in male (~2.5 fold) and female (~1.5 fold) after oral
administration of sodium salt of DPB, than after oral administration of DPB (86.9 pg/mL vs.
38.3 pg/mL and 104.5 pg/mL vs. 74.0 pg/mL) (See, Table 4).

AUC, and Cnax were slightly greater after intravenous administration compared to oral.

The absolute bioavailability (F) of NaDPB in males after oral administration of NaDPB is
70.6. The F value of the NaDPB in females after oral administration of the sodium salt of DPB
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These data indicate that oral adm nistration of the sodiumsalt of
DPB i ncreases the nean AUCO. 24 AUCo. 36, and AUCO. 48 as conpared to
that after oral admnistration of DPB. Exanple 9 5 Sodium Salt of DPB
I ncreases Brain Delivery of DPB In this study, we neasured the
brain concentration of DPB. Brains were collected as soon as possible
after euthanasia fromeach rat. They were stored in a freezer at -80C
prior to deternlnatlon of On brain tissue concentrations. Table 6

summari zeds §/He Bessiditadnsicats et dhe sl orerof DBB (b tNaDRR) greathyiiwriarses Pat i on

of DPB andbg@Rpel Bisavaiddbllitbf 5¥8 i n Sprague- Dawl ey rats. 10 The
mean brain concentrations of DPB after single oral dosages of DPB

(Fig. 10) in Sprague-Daw ey rats (150 ng/ kg, n=18) are significantly
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g9/ g vs, ‘Fre(gﬁsem“}'eabso §%ﬁﬁa’8%“7% vs, 6.84 gg/g; 14.94 gg/g vs, 5.24,
respectively) (See Table 6). Table 6: Mean Brain Concentrations
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Sex Tile (i#proases thebloavallablhty of DPB.

Example 8
Sodium Salt of DPB Increases Bioavailability of DPB
We calculated AUC,,, for DPB at various times (24, 36 and 48 hours) after oral
15 administrations of DPB and sodium salt of DPB. The data are summarized in the following
Table 5.

Table 5: AUCs at various times (24, 36 and 48 hours) after Oral Administration of
DPB and NaDPB in Beagle Dogs (75 mg/kg, n=28)
20

Drug Route Dose Analyte Sex AUC,.04 AUC,.56 AUC, 43
{mgf (ng-he/mL) | (pg'hr/mL) | (pghr/ml)
kg)
DPB Oral 150 DPB Male 623.1 757.1. 775.5
Female 1,211.4 1,596.4 1,945.9
NaDPB Oral 150 DFB Male 1,714.7 2,720.2 3,414.7
Female 1,990.7 3,129.5 4,037.6
NaDPB v 150 DPB Male 3,158.1 4,607.5 5,686.3
Infusion
NaDPB v DPB Female 3,401.8 4,757.2 5.876.0
Infusion
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These data indicate that oral administration of the sodium salt of DPB increases the mean
AUCy.34 AUCs.36, and AUCq.4s as compared to that after oral administration of DPB.

Example 9
Sodium Salt of DPB Iucreases Brain Delivery of DPB

In this study, we measured the brain concentration of DPB. Brains were collected as
soon as possible after euthanasia from each rat. They were stored in a freezer at ~80°C prior to
determination of DPB brain tissue concentrations. Table 6 summarizes the brain concentrations

of DPB after oral administration of DPB and sodium salt of DPB in Sprague-Dawley rats.

The mean brain concentrations of DPB after single oral dosages of DPB (Fig. 10) in
Sprague-Dawley rats (150 mg/kg, n=18) are significantly lower than those of sodium salt of DPB
(150 mg/kg, n=18) (Fig. 11). The mean brain concentrations of DPB after single intra\.!enous
infusions of NaDPB in Sprague-Dawley rats (150 mg/kg, t=30 min, n=18) (Fig. 10) are shown in
Fig. 12,

As was thé case in plasma, brain tissue mean concentrations of DPB are generally greater
in female animals than in male animals following administration of NaDPB. As shown in Table
6, the brain concentration of DPB was greater at all the time intervals (i.e., 24, 36 and 48 hours)
in male after oral administration of sodium salt of DPB, than after oral administration of DPB
(29.91 pg/g vs. 3.09 ug/g; 23.64 ng/g vs. 3.36 pg/g; 9.46 ng/g vs. BQL, respectively) (See, Table
6).

The brain concentration of DPB was also greater at all the time intervals (i.e., 24, 36 and
48 hours) in female after oral administration of sodium salt of DPB, than after oral
administration of DPB (25.80 pg/g vs, 7.04 pug/g; 28.40 pg/g vs, 6.84 pg/g; 14.94 pgfg vs, 5.24,
respectively) (See, Table 6).

Table 6: Mean Brain Concentrations (pg/g) of DPB after Oral Administration of DPB and
Sodium Salt of DPB in Sprague-Dawley Rats (150 mg/kg, n=72)

Drug Route Dose Amalyte Sex Time (hr)
18 24 36 48
DFB Oral | 150 mg/ke DPB Male - 3,09 336 BQL
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150 ng/ kg DPB Mal e -

NaDPB 1V 150 ng/ kg DPB Male 41.18 35.62 27.51 --- | nf usi on
Female - 7.04 6.84 5.24
NaDPB Oral 150 mg/kg DPB Male - 29.91 23.64 9.46
Female - 25.80 28.40 14.94
NaDFPB v 150 mg/kg DPB Male 41.18 35.62 27.51 -—-
Infusion
Female 36.09 40,74 21.86 -

10

29.91 23.64 9. 46

Femal e -

25.80 28.40 14.94

BQL: Below quantification limit, --- not determined

These data indicate that administration of the sodium salt of DPB is rapidly and relatively

extensively absorbed from the digestive system, increasing the bioavailability of DPB to the

brain at least many fold compared to that seen after oral administration of the free acid form of

DPB.

Those skilled in the art will recognize, ot be able to ascertain using no more than routine

experimentation, many equivalents of the specific embodiments of the invention described

herein. The disclosures of the cited publications in the present application are incorporated by

reference herein in their entireties by reference. It is to be understood, however, that the scope of

the present invention is not to be limited to the specific embodiments described above. The

invention may be practiced other than as particularly described and still be within the scope of

the accompanying claims.
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Femal e 36.09 40.74 21.86 BQL: Below quantification Iimt, --- not
determ ned These data indicate that adm nistration of the sodium salt
of DPBis rapidly and relatively extdddiM®|y absorbed fromthe

di gestive system increasing the bioavail abi lity of DPB to the 5brain
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4.  The oral dosage form of any one of claims 1-3, wherein the salt of 5,5-diphenyl barbituric

acid is at least 90% pure.

5.  The oral dosage form of any one of claims 1-4, wherein the oral dosage form is a unit

dosage form.

6.  Oral dosage form according to any one of claims 1-5 for its use in the treatment of
neurological deficits in a patient by providing an improved bioavailability with an effective

amount of 5.5-diphenylbarbituric acid.

7. Oral dosage form of any of claims 1-5 for its use in the treatment of a neurological

condition in a mammal.

8. Oral dosage form of sodium salt of 5,5-diphenylbarbituric acid for use according to any
of claims 6-7 wherein the neurological condition is selected from the group consisting of
convulsion, setzure, epilepsy, brain ischemia, traumatic brain injury, stroke, spinal cord injury,

anxiety, nervous strain, and movement disorders.

9. Oral dosage form of sodium salt of 5,5-diphenylbarbituric acid for use according to
claim 8 wherein the movement disorder is selected from the group consisting of tremor, dystonia,
chorea, arhetosis, blepharospasm, hemiballysmus, myoclonus, focal dystonia, writer's cramp,
torticollis, and a movement disorder associated with Parkinson's disease, essential tremor, benign
tremor, familial tremor, tic disorders, Tourette's syndrome, iodopathic dystonia, progressive

supranuclear palsy, or Wilson's disease.

10. Oral dosage form of sodium salt of 5,5-diphenylbarbituric acid for use according to any one
of claims 6-8 wherein the neurological condition is selected from the group consisting of brain

ischemia, epilepsy, essential tremor or Parkinson's disease.
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CLAIMS 1. An oral dosage formconprising a sodiumsalt of

oxor i Bi . ek Biehd ol B i 8 Sty SRR Dt PRy RESTER B 87 s 210,
The or aheRa5A8 ehah@hilifd d6s & dMulnanvher ein the oral dosage formis

selected fromthe group consisting of a tablet, pill, capsule,
caplet, powder, granule, and suspension. 3. The oral dosage form of

claim 122, {hddepagetore ofsafivgosdigd Siootiphdngibarbjturic acid firesoacbrdicstagey
formo of i - I e he salt of 5, 5-di phenyl
barbitE??@M%%€§6ﬁg’%bgkggg%n%85¥%3§§b£n . The oral dosage form of any
one of clainms 1-4, wherein the oral dosage formis a unit dosage
font. 6. Oral dosage font according to any one of clains 1-5 for its
use in the treatnent of neurological deficits in a patient by

provi ding an i nproved bioavailability with an effective anmount of

5. 5-di phenyl barbituric acid. 7. Oal dosage formof any of clains
1-5 for its use in the treatnent of a neurological condition in a
manmal . 8. Oral dosage form of sodiumsalt of 5,5-diphenylbarbituric
acid for use according to any of clainms 6-7 wherein the neurol ogi cal
condition is selected fromthe group consisting of convul sion,

sei zure, epilepsy, brain ischema, traumatic brain injury, stroke,
spinal cord injury, anxiety, nervous strain, and novenent disorders.
9. Oral dosage formof sodiumsalt of 5,5-diphenylbarbituric acid for
use according to claim8 wherein the novenent disorder is selected
fromthe group consisting of trenor, dystonia, chorea, arhetosis,

bl ephar ospasm hemi bal | ysnus, nyocl onus, focal dystonia, witer's
cranp, torticollis, and a novenent disorder associated with

Par ki nson' s di sease, essential trenor, benign trenor, famlia

trenmor, tic disorders, Tourette's syndrone, iodopathic dystonia,
progressive supranucl ear pal sy, or Wlson's disease. 10. Oral dosage
font of sodiumsalt of 5,5-diphenylbarbituric acid for use according
to any one of clainms 6-8 wherein the neurological condition is

sel ected fromthe group consisting of brain ischem a, epilepsy,
essential trenor or Parkinson's disease. 11. Oral dosage form of
sodium salt of 5,5-diphenylbarbituric acid of any one of clains 6-10,
wherein the mammal is a dog or a human. 12. Oral dosage form of
sodiumsalt of 5,5-diphenylbarbiturie acid for use according to any
one of clains 6-10, wherein the mammal is a hunan.
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