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Invention The present invention relates to a composition and a method
for providing improved 70bioavailability and enhanced delivery of a
barbituric acid derivative to the central nervous system of a mammal.
In particular, the present invention relates to methods of
administering an oral dosage form comprising a salt of 5,5-diphenyl
barbituric acid selected from the group consisting of sodium,
potassium and lithium to produce efficacious levels of 5,5-diphenyl
barbituric acid in the blood and brain of a mammal. 25 Background of
the Invention        5,5-dipenyl barbituric acid (DPB) is a member of
the non-sedating barbiturates and a metabolite of
1,3-dimethoxymethy1-5,5-diphenyl-barbituric acid (DMMDPB) and
monomethoxymethyl-5,5-diphenylbarbituric acid (IVEMMDPB). Since DPB
synthesis was first 30reported in 1935, the therapeutic use of
5,5-diphenyl barbituric acid (DPB) was overlooked, in part because of
its lack in purported hypnotic activities. (McElvain et al.
"5,5-Diphenylbarbituric Acid" J. Am. Chem. Soc. 1935, 57:1301-04).
DPB was found to be effective only in  exceedingly large doses and
therefore no pharmacological application was suggested. DPB has the
following structure, and it exists as a free acid form. To the best
of the inventors' knowledge, no salt forms of DPB have been isolated
and reported. 0 H,NAN,H  55,5-diphenylbarbituric acid       In 1945,
Menitt et al. reported among hundreds of screened compounds DPB for
its elevation of the electroshock seizure thresholds in cats.
("Experimental determination of anticonvulsive activity of chemical
compounds" Epilepsia, 1945, 3: 751-75). Merritt et al. described DPB
as a weak anticonvulsant. DPB (free acid form) was given orally in
capsules but to the authors pointed out that "some compounds were
effective when given in solution but totally ineffective when given
in capsules." In 1947, Alles eta!, found that DPB (free acid form)
has activity in prolonging the duration of an electric current
required to produce a seizure in rabbits ("Comparative central
depressant actions of some 5-phenyl-5-alkyl-barbituric acids" J.
Pharmacol., 1947, 89: 356-367). I5 In 1973, Raines etal. re-evaluated
the anticonvulsant effects of DPB in a mouse model 



using the maximal electroshock seizure (MES) test. ("A comparison of
the anticonvulsant, neurotoxic and lethal effects of
diphenylbarbituric acid, phenobarbital and dipheylhydantoin in the
mouse" Journal of Pharmacology 1973, 186: 315-322). DPB, given by
stomach tube, was 20effective in protecting mice from seizure induced
either by electroshock or pentylenetetrazole (a chemical convulsant).
However, it was not possible to give enough DPB via stomach tube to
produce neurotoxicity or death, as the poorly soluble DPB (free acid
form) could not be adequately absorbed to achieve these latter
end-points. In subsequent rat studies, Raines et al. monitored plasma
and brain concentrations of DPB and speculated that DPB (free acid
form) is 25 probably slowly absorbed from the gastrointestinal tract
and slowly moves into the brain to provide an anti-seizure activity.
("The effects of 5,5-diphenyl-barbituric acid on experimental
seizures in rats: correlation between plasma and brain concentrations
and anticonvulsant activity" Epilepsia, 1975, 16:575-581). DPB is not
a viable oral therapeutic agent, in large part because of the
problems 5associated with its poor bioavailability. Water solubility
of DPB is known to be exceedingly poor, 1/100 fold less soluble as
compared to phenobarbital in aqueous solution at pH 7. (See,
Epilepsia, 1973, 186, 315-22). DPB free acid has been administered
orally as an insoluble form (i.e., suspension). Indeed, Raines et al.
stated "[Necause of the limited aqueous solubility, gastrointestinal
absorption was not efficient ..." J. Phalli-meal. & Exp. Ther. 1973,
186: 315. ioHence, the low oral absorption of DPB contributes to its
sub-optimal bioavailability and so far has limited the use of DPB as
an oral therapeutic agent. Several studies point to the conclusion
that oral dosage of DPB (free acid form) is ineffective. Prior art
does not suggest a salt form of any non-sedating barbiturates that
may improve bioavailability. Specifically it is known that with some
barbiturates (e.g., pentobarbital), the sodium salts are absorbed
more rapidly than the 15corresponding free acids, but not its
bioavailability. (The Pharmacological Basis of Therapeutics 2001, p.
417, Tenth Ed.) Because DPB in its free acid form was found to be
effective only in large doses, no pharmacological application of DPB
has been suggested. Despite substantial effort, there has been no
success in improving the bioavailability of 20DPB. This includes
exploring alternative routes of administration. To this end, Raines
et al. compared the intraperitoneal and oral administrations of DPB
(free acid form) and correlated the plasma DPB concentrations with
the anticonvulsant activity. ("The effects of 5,5-diphenyl barbituric
acid on experimental seizures in rats: correlation between plasma and
brain concentrations and anticonvulsant activity" Epilepsia, 1975,
16, 575-81). It was found that oral 25gavage of DPB (free acid form)
is considerably less potent when compared to intraperitoneal
administration of DPB, which correlates well with the observation
that oral absorption for DPB is poor. Despite a better
bioavailability, intraperitoneal administration does not represent a
practical therapeutic route. 30To circumvent the low absorption
problems associated with DPB, Raines et al. examined the preparation
of a DPB saline solution for intravenous administration. (Epilepsia,
1985, 26:  158-166). Sodium hydroxide is required to keep DPB in
solution, resulting in a high pH of about 10.5 to about 12 for the
solution. Intravenous administration or oral administration of such
an alkaline solution would cause significant tissue necrosis, and



tolonger half-life as compared to rats or dogs (See, e.g., WO
02/07729). The unexpectedly high absorption and prolonged half-life
in humans creates the possibility that DMMDPB may result in a
sustained source of DPB that provides extended periods of
anticonvulsant efficacy. To this end, several efforts have been made
to use DMMDPB and MMMDPB as prodrugs in attempt to provide blood
levels of DPB to treat neurological diseases. For example, U.S. Pat.
No. 15 6,756,379 discloses the use of DMMDPB and MMMDPB against
neurological conditions including, inter alia, cerebral ischemia,
head trauma, stroke, and epilepsy. WO 2004/052350 describes the use
of DMMDPB, and MMMDPB against movement disorders; more specifically,
essential tremor. The use of DMMDPB and MMMDPB as a prodrug for DPB
has required larger doses of prodrug (because of poor
bioavailability) to provide an optimal, steady blood 20level of DPB.
Inter- and intra-individual variability was seen in serum DPB levels
when DMMDPB was orally administered. The inter-individual variability
may reflect poor and variable bioavailability or may be attributable
to the differences in the metabolism of DMMDPB to MMMDPB and DPB by
liver enzymes whose activity may varies with patients and their
health status. Poor bioavaiIability may lead to intra- and
inter-individual variability. Variable 25serum levels are not
desirable because it may increase the incidence of break-through
seizures and adverse effects produced by excessive drug levels. There
is a continuing need to provide a composition and a method for
improved bioavailability of DPB and enhancing brain delivery of the
same to the central nervous system in 30 mammals. There is no prior
art disclosing an oral solid dosage form of DPB in its salt forms
that exhibits an improved bioavailability. We report herein a
reliable synthesis of salt forms of DPB  and production of an oral
solid dosage form of a DPB salt. Surprisingly, an oral dosage of DPB
salts, in contrast to its free acid counterpart, provides a high and
sustained blood level of DPB and enhances brain delivery of DPB so
that it can exert its effects in the central nervous system. An
improved bioavailability of DPB is believed to contribute to its
beneficial effects in the 5treatment of neurological conditions.
Summary of the Invention        It is an object of the present
invention to provide an enhanced and efficient delivery of a
barbituric acid derivative (i.e., DPB) to the central nervous system
in a mammal by toadministrating an isolated salt form of DPB in an
oral dosage form. Preferably, the oral dosage form is a solid, dry
dosage form. Preferably, the salt form of DPB is a salt selected from
the group consisting of sodium, potassium and lithium. Preferably,
the sodium salt of DPB is administered at a dose sufficient to ensure
a sustained therapeutic plasma concentration of DPB in a human with a
neurological condition. 15 It is another object of the present
invention to provide a method whereby a salt form of barbituric acid
derivative (i.e., DPB) is utilized to deliver DPB to the central
nervous system (i.e., through the blood-brain barrier) and thus
entering the central nervous system and cerebrospinal fluid. 20
It is another object of the present invention to provide a method for
treating a neurological condition comprising the step of
administering an isolated salt form of DPB so as to deliver DPB to
the central nervous system. Preferably, the isolated salt form is
sodium DPB. 25It is yet another object of the present invention to
provide a composition comprising an 



isolated salt form of DPB that can be used to improve in vivo
delivery of DPB. In particular, the present oral dosage form provides
the advantages of improved bioavailability and increased brain
delivery of DPB in vivo. 30Accordingly, the present invention
provides a method for treating a neurological condition in a mammal,
comprising the step of administering an oral dosage form that
comprises  a salt form of 5,5-diphenyl barbituric acid to a mammal in
a sufficient amount to provide an efficacious blood level of
5,5-diphenyl barbituric acid. Preferably, the oral dosage form
contains an isolated sodium salt of DPB. 5In accordance with the
present invention, the improved bioavailability may be characterized
by an AUC0.48 of 5,5-diphenyl barbituric acid of at least 800
pg.hr/mL. Preferably, the improved bioavailability is characterized
by an AUC0.48 of 5,5-diphenyl barbituric acid of at least 1,200
pg.hr/mL. Preferably, the improved bioavailability is characterized
by an AUC0.48 of 5,5-diphenyl barbituric acid of at least 1,500
p.g.hr/mL. 10 In accordance with the present invention, the improved
bioavailability may further be characterized by a Cmax of
5,5-diphenyl barbituric acid of at least 50 pg/mL. Preferably, the
improved bioavailability may further be characterized by a Cma" of
5,5-diphenyl barbituric acid of at least 75 pg/mL. Preferably, the
improved bioavailability may further be characterized by a 15C. of
5,5-diphenyl barbituric acid of at least 100 p.g/mL.       In
accordance with the present invention, a salt form of 5,5-diphenyl
barbituric acid is shown to have an improved bioavailability when
compared to that of a free acid form. Preferably, the improved
bioavailability is characterized by an AUC048 of 5,5-diphenyl
barbituric 20acid that is at least about 1.5 times greater than that
provided by oral administration of the same amount of a free acid
form of 5,5-diphenyl barbituric acid.       More preferably, the
AUC0.48 of 5,5-diphenyl barbituric acid is at least about 2 times
greater than that provided by oral administration of the same amount
of a free acid form of 5,5- 25diphenyl barbituric acid. More
preferably, the AUC048 of 5,5-diphenyl barbituric acid is at least
about 3 times greater than that provided by oral administration of
the same amount of a free acid form of 5,5-diphenyl barbituric acid.
More preferably, the AUC0.48 of 5,5-diphenyl 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. 30        Preferably, the improved bioavailability
is further characterized by a Crn. of 5,5-diphenyl barbituric acid
that is at least about 1.25 times greater than that provided by oral
administration of the same amount of a free acid form of 5,5-diphenyl
barbituric acid. 5Preferably, the Cm. of 5,5-diphenyl barbituric acid
is at least about 1.5 times greater than that provided by oral
administration of the same amount of a free acid form of 5,5-diphenyl
barbituric acid. More preferably, the Cmax of 5,5-diphenyl barbituric
acid is at least about 2 times greater than that provided by oral
administration of the same amount of a free acid form of 5,5-
diphenyl barbituric acid. More preferably, the Cm. of 5,5-diphenyl
barbituric acid is at least 10 about 2.5 times greater than that
provided by oral administration of the same amount of a free acid
form of 5,5-diphenyl barbituric acid.         Preferably, the salt
form of 5,5-diphenyl barbituric acid is sodium 5,5-diphenyl
barbiturate, potassium 5,5-diphenyl barbiturate or lithium



Preferably, the salt form of 5,5-diphenyl barbituric acid is
administered in a sufficient amount to provide a brain concentration
of 5,5-diphenyl barbituric acid that is at least about 1.5 times
greater than that provided by oral administration of the same amount
of a free acid form of 205,5-diphenyl barbituric acid. More
preferably, the brain concentration of 5,5-diphenyl barbituric acid
is at least about 2 times greater than that provided by oral
administration of the same amount of a free acid form of 5,5-diphenyl
barbituric acid. More preferably, the brain concentration of
5,5-diphenyl barbituric acid is at least about 3 times greater than
that provided by oral administration of the same amount of a free
acid form of 5,5-diphenyl barbituric acid. 25 More preferably, the
brain concentration of 5,5-diphenyl barbituric acid is at least about
4 times greater than that provided by oral administration of the same
amount of a free acid form of 5,5- diphenyl barbituric acid.
Preferably, the sodium 5,5-diphenyl barbiturate is administered to
provide a brain 30 concentration of 5,5-diphenyl barbituric acid of
at least about 20 nig at 24 hours after the administration. More
preferably, the sodium 5,5-diphenyl barbiturate is administered to
provide a  brain concentration of 5,5-diphenyl barbituric acid of at
least about 20 p.g/g at 36 hours after the administration. More
preferably, the sodium 5,5-diphenyl barbiturate is administered to
provide a brain concentration of 5,5-diphenyl barbituric acid of at
least about 8 nig at 48 hours after the administration. 5 Preferably,
the oral dosage form is a tablet, pill, capsule, caplet, powder,
granule, suspension, gel or soft gel. More preferably, the oral
dosage form is a solid form such as a tablet, pill, capsule, or
caplet. 10Preferably, the sodium 5,5-diphenyl barbiturate
administered is at a dosage from about 0.5 mg/kg to about 100 mg/kg.
More preferably, the sodium 5,5-diphenyl barbiturate administered is
at a dosage from about 2 mg/kg to about 25 mg/kg. More preferably,
the sodium 5,5-diphenyl barbiturate administered is at a dosage of
about 3 mg/kg to about 15 mg/kg. More preferably, the sodium
5,5-diphenyl barbiturate administered is at a dosage from about 5
mg/kg 15to 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 in the amount of
from 60 mg to about 1,500 mg per day. 20 More preferably, the sodium
5,5-diphenyl barbiturate is administered in the amount of about 150
mg to 900 mg per day. More preferably, the sodium 5,5-diphenyl
barbiturate is administered in the amount of about 300 mg to 600 mg
per day. Preferably, the neurological condition is selected from the
group consisting of 25 convulsion, epilepsy, brain ischemia,
traumatic brain injury, stroke, spinal cord injury, anxiety, nervous
strain and movement disorders. Preferably, the movement disorder is
essential tremor, dystonia or Parkinson's disease. Preferably, the
movement disorder is selected from the group consisting of tremor,
dystonia, chorea, athetosis, blepharospasm, hemiballysmus, myoclonus,
torticollis, and writer's cramp. Preferably, the mammal is a dog,
rat, mouse, primate, livestock 30 or a pet. Preferably, the mammal is
a dog. More preferably, the mammal is a human.         Accordingly,
the present invention provides an oral dosage form comprising a salt
form of 5,5-diphenyl barbituric acid and a pharmaceutically
acceptable excipient, said salt form of 5,5-diphenyl barbituric acid



Accordingly, the present invention provides a method for preparing a
salt form of 5,5- diphenyl barbituric acid, comprising the steps of:
a) dissolving 5,5-diphenyl barbituric acid in an organic solvent
selected from the 20group consisting of tetrahydrofuran,
2-methyl-tetrahydrofuran, diethyl ether, diisopropyl ether,
tert-butyl methyl ether, dimethoxyethane, dioxane, diethylene glycol
dimethyl ether, benzene, toluene, xylene, chlorobenzene,
dichlorobenzene, ethanol, n-propyl alcohol, ethylene glycol,
1,3-butanediol, ethylene glycol monomethyl ether,
N,N-dimethylformamide, N,N- 25dimethylacetamide, N-methylpyrrolidone,
N,N-dimethylimidazoline, dimethylsulfoxide, sulfolane, acetonitrile
and combinations thereof, b) adding a base to the organic solvent,
said base is at least one base selected from the group consisting of
sodium hydroxide, potassium hydroxide and lithium hydroxide to the
dissolved 5,5-diphenyl barbituric acid solution to 30form a salt form
of 5,5-diphenyl barbituric acid; and c) isolating the salt form of
5,5-diphenyl barbituric acid.         Preferably, the organic solvent
is tetrahydrofuran. Preferably, the base and the dissolved
5,5-diphenyl barbituric acid in step b) are present at a molar ratio
of about 1:1. Preferably, the isolating step is performed by
filtration. Preferably, the present invention further comprises the
step of washing the isolated salt form of 5,5-diphenyl barbituric
acid. Preferably, the isolated 5salt form is sodium 5,5-diphenyl
barbiturate.       The salt form of DPB may be mono-substituted, with
approximately equimolar ratios of the cation and anion. It may be
substantially pure, and solid. 10 Brief Description of the Drawings
Figure 1 illustrates the mean plasma concentrations of MMMDPB and DPB
after single oral doses of MMMDPB in Beagle dogs (30 mg/kg, n=8)
Figure 2 illustrates the mean plasma concentrations of MMMDPB and DPB
after single oral doses of NaMMMDPB in Beagle dogs (30 mg/kg, n=8) Is
Figure 3 illustrates the mean plasma concentrations of MMMDPB and DPB
after single intravenous infusions of NaMMMDPB in Beagle dogs (15
mg/kg, T=15 min, n=8) Figure 4 illustrates the mean plasma
concentrations of DPB after single oral doses of DPB in Beagle dogs
(75 mg/kg, n=8)     Figure 5 illustrates the mean plasma
concentrations of DPB after single oral doses of NaDPB in 20 Beagle
dogs (75 mg/kg, n=8) Figure 6 illustrates the mean plasma
concentrations of DPB after single intravenous infusions of NaDPB in
Beagle dogs (75 mg/kg, T=30 min, n=4) Figure 7 illustrates the mean
plasma concentrations of DPB after single oral doses of DPB in
Sprague-Dawley rats (150 mg/kg, n=18) 25Figure 8 illustrates the mean
plasma concentrations of DPB after single oral doses of NaDPB in
Sprague-Dawley rats (150 mg/kg, n=18) Figure 9 illustrates the mean
plasma concentrations of DPB after single intravenous infusions of
NaDPB in Sprague-Dawley rats (150 mg/kg, T=30 min, n=18) Figure 10
illustrates the mean brain concentration of DPB after single oral
doses of DPB in 30 Sprague-Dawley rats (150 mg/kg, n=18) 



Figure 11 illustrates the mean brain concentration of DPB after
single oral doses of NaDPB in Sprague-Dawley rats (150 mg/kg, n=-18)
Figure 12 illustrates the mean brain concentration of DPB after
single intravenous infusions of NaDPB in Sprague-Dawley rats (150
mg/kg, 1=30 mm, n=18) 5       The following detailed description, and
the drawings to which it refers, are provided for the purpose of
describing and illustrating certain examples or embodiments of the
invention only and are not intended to exhaustively describe or show
all possible embodiments or examples of the invention. 10 Detailed
Description of the Invention  Definitions: "DMMDPB" is
1,3-dimethoxyrnethy1-5,5-diphenyl barbituric acid; "MMMDPB" is
monomethoxymethy1-5,5-diphenyl barbituric acid; "DPB" is 5,5-diphenyl
barbituric acid. For the purposes of the present invention
"bioavailability" of a drug is defined as both the relative 15amount
of drug from an administered dosage form which enters the systemic
circulation and the rate at which the drug appears in the blood
stream. Bioavailability is largely reflected by AUC, which is
governed by at least 3 factors: i) absorption which controls
bioavailability, followed by ii) its tissue re-distribution and iii)
elimination (metabolic degradation plus renal and other mechanisms);
"absolute bioavailability" is the extent or fraction of drug absorbed
upon 20extravascular administration in comparison to the dose size
administered. "Absolute bioavailability" is estimated by taking into
consideration tissue re-distribution and biotransformation (i.e.,
elimination) which can be estimated in turn via intravenous
administration of the drug. "Improved bioavailability" refers to a
higher AUC for salts of DPB as compared to that of free acid forms of
DPB (assuming the metabolism and tissue distribution is 25relatively
unchanged). Preferably, an improved bioavailability refers to a AUC04
of 5,5-diphenyl barbituric acid of at least 800 ug:hrimL. "AUC"
refers to the mean area under the plasma concentration-time curve;
"AUC0.," refers to area under the concentration-time curve from time
zero to the time of the last sample collection; "AUC0.24" refers to
area under the concentration-time curve from time zero to 24 hours;
"AUCo.48" refers to area under the concentration-time 30 curve from
time zero to 48 hours; "Cm" refers to maximum observed plasma
concentration; "Into," (or "tmax") refers to the time to achieve the
C; "tin" refers to the apparent half-life and  is calculated as (In
2/1C,O, where Kci refers to the apparent first-order elimination rate
constant. "NaDPB" and "sodium salt of DPB" are used herein
interchangeably, and refer to sodium 5,5- diphenyl barbiturate;
"NaMMMDPB" and sodium salt of MIVIMDPB" are used herein
interchangeably and refer to sodium monomethoxymethy1-5,5-diphenyl
barbiturate. Unless 5otherwise indicated, "mean plasma concentration"
and "plasma concentration" are used herein interchangeably; "mean
brain concentration" and "brain concentration" are used herein
interchangeably; "BQL" refers to below quantitation limit of assay;
"T" refers to the intravenous infusion time (in minutes) of a drug;
"HPLC" refers to high performance liquid chromatography;
"pharmaceutically acceptable" refers to physiologically tolerable
materials, which do not 10typically produce an allergic or other
untoward reaction, such as gastric upset, dizziness and the like,
when administered to a mammal; "mammal" refers to a class of higher
vertebrates comprising man and all other animals that nourish their
young with milk secreted by mammary glands and have the skin usually



20 provides a salt form of DPB that provides sufficient blood levels
to produce clinically meaningful improvements in neurological
conditions.       The present invention provides a method of
preparing and isolating various salt forms of DPB. Salts of DPB in
the present invention include at least one compound selected from the
25 group consisting of sodium DPB, potassium DPB and lithium DPB.
Other pharmaceutically acceptable salts of DPB are also suitable for
practicing the present invention.       The present inventors have
unexpectedly discovered a novel method for delivering DPB to a
patient in need of treatment for a neurological condition, comprising
the step of 30 administering an isolated salt form of DPB in an oral
dosage form; preferably, the oral dosage form comprises sodium
5,5-diphenyl barbiturate. The present composition and method offer
significant clinical advantages over the prior art in that it
provides an improved bioavailability and enhanced delivery of DPB to
the central nervous system. Aside from allowing infrequent
administration (which can significantly improve patient 5compliance
with the drug), the present invention provides a dosage form of DPB
salts having an improved bioavailability that can significantly
increase the reliability of each dose of the drug. The present
invention also ensures maintenance of optimal serum and tissue levels
of DPB crucial for its therapeutic effectiveness. Accordingly, the
benefits of a higher effective bioavailability include lower dose,
fewer pills (e.g., one a day) with improved compliance, toreliability
and predictability of therapy.       The advantageous bioavailability
of DPB salts results from an increased rate and extent of absorption
as measured by AUC and Cmax over a defined period of time (e.g., 8,
12, 24, 36 and 48 hours). Without intending to be limited, it is
presumed that the processes of tissue re- 15 distribution and
biotransforrnation (e.g., metabolism) and excretion are probably
about the same for DPB (free acid) as for the salt forms of DPB, and
that the advantages of the salt forms derive primarily from the fast
absorption. For example, a higher C,, may drive a higher brain level
of DPB. On the other hand, it is possible that the metal anion (e.g.,
sodium) remains with the DPB moiety in the mammal, in which case the
post-absorption pharmacological phenomena also play 20a role in
higher effective bioavailability.       The present invention is
surprising in light of the observation that salts of other
barbiturates such as pentobarbital, while altering the rate of
absorption, do not share this unique property of improving
bioavailability. (See, The Pharmacological Basis of Therapeutics
2001, p. 25417, Tenth Ed.) Bioavailabilitv Studies        The present
invention represents a surprising finding that a dosage form of DPB
salts exhibits an improved bioavailability over its free acid
counterpart. Without wishing to be bound 30by a theory, it is
believed that the improved bioavailability is at least in part
attributable to an increase in DPB absorption, ultimately leading to
an increase the serum level of DPB. Improved  bioavailability of a
drug is often reflected by an increase in an AUC (concentration-time
curve). In some incidence, an improved bioavailability may also be
reflected by an increase in Cmax. Calculations of AUC and C."  5In
accordance with the present invention, pharmacokinetic parameters
were calculated 



using standard non-compartmental methods, as implemented in
WinNonlinTm 4.0.1. The mean, standard deviation (SD) and percent
coefficient (CV (%)) of variations were calculated for plasma
concentrations of MMMDPB and DPB for each sampling time and for each
treatment. The mean, SD and CV (%) were used to calculate the AUCa.t
(p.g.h/mL), Cm (pg/m1) (the 10 maximum observed concentration), T.
(hours) (the time to reach that peak concentration) and IQ (the
elimination rate constant) for each animal and each analyte.
Areas under the concentration-time curves (AUC) were determined with
respect to each animal that received oral administration of either
NaDPB, NaMMMDPB or their free acid 15counterparts. AUCo.t was
calculated using the linear trapezoidal rule, which employs an
approximate integration formula. The area of each trapezoid was
calculated, and the sum of all the areas of all the trapezoids
yielded an estimate of the true area under the curve. (See, Gibaldi
et al. Pharmacokinetics. 2" Ed. Marcel Dekker, Inc., 1982; Yeh etal.,
A comparison of numerical integrating algorithms by trapezoidal,
Lagrange, and spline approximations. J. 20 Pharmacokinet Bionhartn.
6: 79 (1978), the disclosure of which is herein incorporated by
reference.) Cmax and Tmax were then determined for each concentration
vs. time profile. Elimination rate constant (KO was calculated using
regression analyses on the natural log (1n) of plasma concentration
values (y) versus time (x). 25Pbarmacokinetic Profile        As noted
above, the present invention resides in the discovery that a salt
form of DPB has an improved pharmacokinetic profile that can
simultaneously accomplish two results. First, the oral dosage form
containing a salt form of DPB maintains therapeutic levels of the DPB
over a time period of (e.g., over 48-hour) after dosing. Second, the
oral dosage form containing a salt 30 form of DPB results in optimal
delivery of DPB to blood and to the central nervous system (e.g.,
brain) where neurological benefits occur.        In order to obtain
these benefits, it is necessary to prepare a salt form of DPB as an
oral dosage form of DPB to achieve certain pharmacokinetic
parameiers, when compared to the oral dosage form of the
corresponding free acid form of DES. The oral dosage form of the salt
form of DPB, in particular the sodium 5,5-diphenyl barbiturate,
significantly improves the 5bioavailability by increasing the blood
levels of DES and the blood level versus time profile (e.g., AUC0.1
and Cmax) for DPB. In addition to increasing the peak DPB blood
levels (i.e., C,,.), it is important that the total amount of DES
absorbed (total drug absorption is referred to as AUC or area under
the curve) be increased for the oral dosage form of the salt form of
DPB as well. 10AUC for the oral dosage form of a salt form of
5,5-diphenyl barbituric acid (such as sodium 5,5-diphenyl
barbiturate) increase to at least about 1.5 fold greater, when
compared to that for the oral dosage form of the free acid form of
5,5-diphenyl barbituric acid. Al! of the AUCs over 24-hour, 36-hour
and 48-hour intervals exhibit an increase for the oral dosage forth
of the salt form of 5,5-diphenyl barbituric acid. Preferably, the
oral dosage form contains 15sufficient amount of the salt form of
5,5-diphenyl barbituric acid that provides AUC of at least about 2
fold greater, when compared to that for the oral dosage form of the
free acid form of 5,5- diphenyl barbituric acid. More preferably, the
oral dosage form contains sufficient amount of the salt form of
5,5-diphenyl barbituric acid that provides AUC of at least about 2.5



oral dosage form of the free acid form of 5,5-diphenyl barbituric
acid. All of the plasma  concentrations over 24-hour, 36-hour and
48-hour intervals exhibit an increase for the oral dosage form of the
salt form of 5,5-diphenyl barbituric acid. More preferably, the oral
dosage form contains sufficient amount of the salt form of
5,5-diphenyl barbituric acid that provides C""" of at least about 2
fold greater, when compared to that for the oral dosage form of the
free acid 5form of 5,5-diphenyl barbituric acid. More preferably, the
oral dosage form contains sufficient amount of the salt form of
5,5-diphenyl barbituric acid that provides C,",,, of at least about
2.5 fold greater, when compared to that for the oral dosage form of
the free acid form of 5,5- diphenyl barbituric acid. More preferably,
the oral dosage form contains sufficient amount of the salt form of
5,5-diphenyl barbituric acid that providesof at least about 3 fold
greater, when 10 compared to that for the oral dosage form of the
free acid form of 5,5-diphenyl barbituric acid. Thus, with respect to
the peak plasma concentration, the oral dosage form of a salt form of
5,5- diphenyl barbituric acid of this invention should be considered
as producing improved bioavailability for DPB. 15An improvement in
oral bioavailability of DPB is believed to be critical in maintaining
its therapeutic efficacy, which is reflected by an optimal AUC. An
optimal C,"," may further reflect the improved oral bioavailability
of DPB. Adequate delivery of DPB to the central nervous system is
believed to play a significant role in its effects on the central
nervous system in neurological conditions in patients. It is
contemplated that a plasma level of at least about 0.5 20pg/ml is
desirable. More preferably, it is contemplated that an optimal plasma
level may be about 10 pg./m1 to about 125 pg/m1 of DPB. More
preferably, it is contemplated that an optimal plasma level may be
about 15 pg/m1 to about 75 pg/m1 of DPB. It is noted that an oral
dosage form comprising a sodium salt of MMMDPB does not 25 increase
bioavailability of DPB. The AUCo., and C.x of DPB were in fact lower
after oral administration of the sodium salt form of MIVLMDPB, as
compared to the oral administration of the free acid form of MMMDPB
(135.10 pg.hr/mL vs. 193.18 p.g.hr/mL and 7.28 pg/mL vs. 9.39 pg/mL,
respectively) (See, Table 1). Accordingly, the sodium salt form of
MMMDPB fails to increase the bioavailability of DPB. 30
Preferably, the salt form of 5,5-diphenylbarbituric acid is
administered in a sufficient amount to provide a brain concentration
of 5,5-diphenylbarbituric acid that is at least about 1.5 times
greater than that seen after the oral administration of the same
amount of a free acid form of 5,5-diphenylbarbituric acid. More
preferably, the brain concentration of 5,5- 5diphenylbarbituric acid
is at least about 2.0 times greater than that seen after the oral
administration of the same amount of a free acid form of
5,5-diphenylbarbituric acid. More preferably, the brain concentration
of 5,5-diphenylbarbituric acid is at least about 3 times greater than
that seen after the oral administration of the same amount of a free
acid form of 5,5- diphenylbarbituric acid. More preferably, the brain
concentration of 5,5-diphenylbarbituric acid 10is at least about 4
times greater than that seen after the oral administration of the
same amount of a free acid form of 5,5-diphenylbarbituric acid.
The present oral dosage form of a salt form of DPB provides an
optimal delivery of DPB to the central nervous system (e.g., brain).
Preferably, administration of a single oral dose of 15sodium



Based on cumulative observations from animal studies using maximal
electroshock seizure (MES) test (See, for example, Epilepsia 1975,
16:575-581), it is generally believed that brain concentrations of
DPB less than 1 jig/m1 are usually ineffective or marginally
effective 25(approximately 20% or less protection); brain
concentrations in excess of 10 ug/m1 are usually effective (50% or
greater protection); and brain concentrations of 1-10 ug/m1 were
variably effective (between 30 and 40 % protection). Accordingly, the
present oral dosage form of a salt form of DPB can sufficiently
provide effective amounts of DPB to the brains where it exerts its
pharmacological effects (such as anticonvulsant and neuroprotection).
30        Without wishing to be 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 system. S       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 15personnel are needed. Rate of administration
may be critical 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 AUCo., and C. 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 25males 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. 30In 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
brain. In mammals, brain keeps its environment constant by a
blood-brain barrier. The blood-brain barrier separates the brain from
the blood circulation and is involved in the homeostasis of the
brain. The blood-brain barrier and the blood-cerebrospinal fluid
barrier often preclude or slow the entrance of drugs into the central
nervous system. The blood-brain barrier is composed 5of various cell
types like endothelial cells, astrocytes, microglial cells,



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 15provides
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 30various dyskinesias such
as tremor, dystonia, chorea, athetosis, blepharospasm, as well as
hemiballysmus, myoclonus, and focal dystonias, such as writer's cramp
and torticollis. These  abnormal involuntary movements may vary
significantly in rate, frequency, periodicity and progression. Such
movements may be seen in sometimes overlapping disorders such as
Parkinson's disease; essential tremor, a.k.a. benign tremor or
familial tremor; tic disorders, e.g., burette's syndrome; idiopathic
dystonia (inducing writer's cramp), progressive supranuclear 5 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 SO. 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 15combination 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
20acceptable 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



upward until optimal results are obtained. The therapeutic method of
the invention may be used in conjunction with other therapies as
determined by the practitioner without undue experimentation. 5
Pharmaceutical Composition Comprising Sodium, Potassium, and Lithium
Salts of DPB        The present invention encompasses a
pharmaceutical composition, a pharmaceutical 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
10isolated 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 25be 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  Pharmaceutical
compositions of the present invention may contain one or more
pharmaceutically acceptable excipients. Excipients are added to the
composition for a variety of purposes. The compositions may
conveniently be presented in unit dosage form and may be prepared by
any method known in the art. Such methods include the step of
bringing the active 5 ingredient into association with the carrier
which itself may encompass one or more accessory ingredients. In
general, the formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liquid carriers
or finely divided solid carriers or both, and then if necessary
shaping the product. Various unit dose and multidose containers,
e.g., sealed ampules and vials, may be used, as is well known in the
art (See, Remington's Pharmaceutical 10 Sciences, 19th Edition,
Alfonso R. Gennaro ed., Mack Publishing Company, Easton, Pa.,
Eighteenth edition (1995), the disclosure of which is incorporated by
reference).       Preferably, the pharmaceutical composition is a dry
oral dosage form. Preferably, the pharmaceutical composition is a
solid dosage form. Preferably, the pharmaceutical composition 15is an
oral dosage form selected from the group consisting of tablet, pill,
capsule, caplet, powder, and granule. Dry dosage forms may include
pharmaceutically acceptable additives, such as excipients, carriers,



30particular hosts.        Tablets and pills can additionally be
prepared with enteric coatings and other release-controlling coatings
so long as it provides a similar pharmacokinetic profile. The coating
may be colored with a pharmaceutically accepted dye. The amount of
dye and other excipients in the coating liquid may vary and will not
impact on the tablets or pills. The coating liquid generally
5comprises film-forming polymers such as hydroxy-propyl cellulose,
hydroxypropylmethyl cellulose, cellulose ester or ether, in acrylic
polymer or a mixture of polymers. The coating solution is generally
an aqueous solution that may further comprising propylene glycol,
sorbitan monoleate, sorbic acid, fillers and/or colorants such as
titanium dioxide, a pharmaceutically acceptable pigment. 10
Diluents increase the bulk of a solid pharmaceutical composition and
may make a pharmaceutical dosage form containing the composition
easier to manufacture and for the patient and caregiver to handle.
Diluents for solid compositions include, for example,
microcrystalline cellulose (e.g. AVICEI,), polymer (e.g.,
hydroxypropylmethyl cellulose) microfine cellulose, 15lactose,
starch, pregelitinized starch, calcium carbonate, calcium sulfate,
sugar, dextrates, dextrin, dextrose, dibasic calcium phosphate
dihydrate, tribasic calcium phosphate, kaolin, magnesium carbonate,
magnesium oxide, maltodextrin, mannitol, polyrnethacrylates (e.g.
Eudragin, potassium chloride, powdered cellulose, sodium chloride,
sorbitol and talc. 20Binders for solid pharmaceutical compositions
include acacia, alginic acid, carbomer (e.g. carbopol),
carboxymethylcellulose sodium, dextrin, ethyl cellulose, gelatin,
guar gum, hydrogenated vegetable oil, hydroxyethyl cellulose,
hydroxypropyl cellulose (e.g. KLUCEI,), hydroxypropyl methyl
cellulose (e.g. METHOCEI,), liquid glucose, magnesium aluminum
silicate, maltodextrin, methylcellulose, polyrnethacrylates, povidone
(e.g. KOLLIDON(r), 25 PLASDONE(r)), 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, carboxyrnethylcellulose calcium,
carboxyrnethylcellulose sodium (e.g. AC- 30 DI-SOL(r),
PRIMELLOSE(r)), colloidal silicon dioxide, croscarmellose sodium,
crospovidone (e.g. KOLL1DON(r), POLYPLASDONE(r)), guar gum, magnesium
aluminum silicate, methyl  cellulose, microcrystalline cellulose,
polacrilin potassium, powdered cellulose, pregelatinized starch,
sodium alginate, sodium starch glycolate (e.g. EXPLOTAl" and starch.
Glidants can be added to improve the flow properties of non-compacted
solid 5 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, to 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, 15 hydrogenated castor oil,
hydrogenated vegetable oil, mineral oil, polyethylene glycol, sodium



25       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. 30 The dosages may
be conveniently presented in unit dosage form and prepared by any of
the methods well-lcnown in the pharmaceutical arts. Dosage forms
include solid dosage forms like  tablets, pills, powders, caplets,
granules, capsules, sachets, troches and lozenges. An especially
prefenred dosage form of the present invention is a tablet. The
magnitude of a prophylactic or therapeutic dose of the salt fonns of
DPB in the 5treatment 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 according 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 IDReference(r).       hi 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 15 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. 20Preferably,
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 25administered
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 Ito 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
30 500 mg.        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 5
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. 10       The dosage amounts and frequencies
provided above are encompassed by the terms "therapeutically



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
30the steps of: a) combining 5,5-diphenyl barbituric acid with an
organic solvent and a base to  form a salt of 5,5-diphenyl barbituric
acid; and b) isolating the salt of 5,5-diphenyl barbituric acid. In
another embodiment, the present invention provides a method for
preparing a 5pharmaceutical composition comprising the steps of: a)
dissolving 5,5-diphenyl barbituric acid in an organic solvent
selected from the group consisting of tetrahydrofitran, 2-methyl-
tetrahydrofuran, diethyl ether, diisopropyl ether, tert-butyl methyl
ether, dimethoxyethane, dioxane, diethylene glycol dimethyl ether,
benzene, toluene, xylene, chlorobenzene, dichlorobenzene, ethanol,
n-propyl alcohol, ethylene glycol, 1,3-butanediol, ethylene glycol to
monomethyl ether, N,N-dimethylfonnamide,N,N-dimethylacetamide,
N-methylpyrrolidone, N,N-dimethylimidazoline, dimethylsulfoxide,
sulfolane, acetonitrile and combination thereof; b) adding a basic
solution to the organic solvent, said base is at least one base
selected from the group consisting of sodium hydroxide solution,
potassium hydroxide solution and lithium hydroxide solution to the
dissolved 5,5-diphenyl barbituric acid solution to form a salt of
5,5- isdiphenyl barbituric acid; and c) isolating the salt of
5,5-diphenyl barbituric acid. Preferably, the salt is a sodium salt
of 5,5-diphenyl 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- 20tetrahydrofuran, 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
25dimethylsulfoxide 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 30skilled in the art to the base used
and to the solvent used.        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 4C.
Preferably, the solution is stirred for about 2 hours at room
temperature followed by cooling to 4C. Preferably, the present
invention 5further 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. 10       The precise
amount of sodium salt of DPB administered to a patient may vary
depending upon the degree of the disease and the size of the patient.
A normal-weight (- 60 kg) adult may be started a dosage from about



The daily dose of the pharmaceutical composition of this invention
administered to a 20 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 25comprising a salt of
diphenyl barbituric acid. The invention provides a method comprising
adding abase 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 form The present invention involves
a method comprising administering a DPB salt to a mammal orally in
solid dosage form 30 at a clinically acceptable dose. The dose may
produce a blood plasma concentration of DPB at least about 254m1. The
method of administration produces a therapeutic effect. The dose may
be effective to provide neuroprotection. An effective amount of the
composition may be that which produces the desired pharmacological
effect in a host. An embodiment of the invention relates to a solid
oral pharmaceutical dosage form 5comprising a sodium or potassium
salt of diphenyl barbituric acid. A method according to the invention
comprises converting DPB as free acid to the sodium or potassium
salt. The present invention provides a method of producing a
pharmaceutical product comprising compounding 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 a 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 stifffiess, 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 jig/ml. 20The 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 compound 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, 30substantially 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  level (AUC and/or C.) over a
short time (-8, 12, 18, or 24 bra) than the same dose and formulation



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 Example 1 Preparation of Salt Forms of
DPB Sodium salt 25Materials: Compound Molecular weight     Weight
_grams) MMoles Volumes 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  Procedure:
DPB was dissolved in 1,500 mL THF. The turbid solution was filtered
through folded filter paper. Sodium hydroxide solution was prepared
by dissolving in a mixture of 150 mL THF and 25 mL water. The sodium
hydroxide solution was added drop-wise to the DPB solution over 5a
period of 0.5 hour. The sodium salt of DPB formed and precipitated
from the solution. The mixture was stirred for about 2 hours at room
temperature and then cooled to 4C and stirred at that temperature for
an additional 2 hours. The product was filtered and washed with cold
THF. 42.57 grams wet product was obtained. The collected salt was
dried in a vacuum oven at 50C to constant weight of 40.12 grams.
Yield: 80%. 10 Potassium Salt Materials:  Compound Molecular weight
Weight (grams) MMoles Volumes DPB 280 9.18 32.8  KOH 



56.1 2.16 32.8  THF    300 mL + 30 mL DI water    5 mL  15THF:
tetrahydrofuran; DI water: deionized water Procedure:        DPB was
dissolved in 300 mL TI-IF. 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 4C and stirred at that temperature for
an additional 2 hours. The product was filtered and washed with cold
THF. 10.11 grams wet product was obtained. The collected salt was
dried in a vacuum 25oven at 50C to constant weight. Yield: 96.9%.
Lithium Salt Materials:   Compound Molecular weight Weight 



(grams) MMoles Volumes DPB 280 0.972 3.31  LiOH.H20 41.96 0.142 3.31
THF    30 mL+ 3 mL DI water    I. mL  THF: tetrahydrofuran; DI water:
deionized water 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 4C and stirred at that temperature for an additional 2
hours. The product was filtered and washed with cold THF. 100.92
grams wet product was obtained. The collected salt was dried in a
vacuum oven at 50C to constant weight. Yield: 97.2%. Example 2
Further Preparation of Sodium DPB 15In 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):  20DPB (7.0 grams) was dissolved in 70 mL THF at room
temperature. To the solution was added a solution of 1 gram NaOH
(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 105C 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 %.  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 (40C and 100 5 mbar) to concentrate the DPB
and NaOH, and the product precipitated. The mixture was then cooled
to 7C 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. Example 3 Preparation of Salt Form of MMMDPB  toSodium
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 60C and stirred at such temperature for 30 minutes. Then, 13 nil,
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 15precipitate. 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 60C in a vacuum oven for three hours. 18.4 20
grams of dry sodium salt were obtained of which purity by HPLC was
determined to be 98.6%. Yield: 78.4%. Example 4 25 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 M1VIMDPB (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 30 (CMC). Eight (8) Beagle
dogs were administered the oral suspensions of MMMDPB or sodium salt
of MMMDPB by a single oral gavage.         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 (-4 mL) were drawn and collected in
lithium heparin (anticoagulant). Blood samples were spun in a



5 Tandem Mass Spectrometry detection (LLOQ=0.25 ttg/mL). Calibration
curves were obtained using a weighted (1/C2) least squares linear
regression analysis of peak area ratio (analyte/intemal 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. 10       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: 15 20 Chromatographic mode:
Isocratic/gradient mode: Mobile phase flow rate: Back-pressure:
Autosampler rising vol.: Column: Retention time: Reversed phase
Isocratic 1 mL/min 140 bars (approximately) 1,000 IA Zorbax SSC] 8
2.15 minutes (DPB) 3.46 minutes (MMMDPB)  The mean plasma
concentrations of MMMDPB and DPB after single oral dosages of 2$
MIIMDPB (Fig. 1) in Beagle dogs (30 mg/kg) is slightly higher to
those of sodium salt of MMMDPB (Fig. 2). The mean plasma
concentrations of MIvINDPB and DPB after single intravenous infusions
of NaMMMDPB in Beagle dogs (15mg/kg) are shown in Fig. 3.
Table 1 summarizes the mean phannacokinetic parameters of MMMDPB and
DPB after 30 oral administration of MMMDPB and NaMMMDPB and
intravenous administration of NaMMMDPB in Beagle dogs (30 mg/kg PO,
15 mg/kg IV, n=8).        The ADCo-t and Cma. 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
ng/mL vs. 10.22 pg/mL) (See, Table 1). 5The AUCo.t and Cmax 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 to giving MMMDPB compared with 60% (range 34% - 99%) for
NaMMMDPB. In other words, the absolute bioavaliability (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 MIAMDPB
(i.e., sodium) does not increase the bioavailability of MMMDPB and
DPB. IS Table 1: Mean Pbarmacokinetic Parameters of MMMDPB AND DPB
after Oral Administration of NaMMMDPB in Beagle Dogs (30 mg/kg, P0,15
mg/kg IV, n=8) 



Drug Rout e Dose Analyte Ci. (gg/mL) Tow (hr) ALICo-i (Rg.hr/mL) tin
(hr) F MMMDPB Oral 30 mg/kg MMIVIDPB 10.22 3.25 57.41 2.59 1,07
MMMDPB Oral 30 



mg/kg DPB 13.91 9.39 193.18 4.59  NaMMMDPB Oral 30 mg/kg MMMDPB 6.45
1.04 29.44 2.71 0.60 NaMMMDPB Oral 30 mg/kg DPB 11.57 7.28 135.10
3.15 3.15 



NaMMMDPB IV 15 MMMDPB 21.91 0.11 26.17 0.78   Lnfus ion mg/kg   3
NaMMMDPB IV Infus ion 15 mg/kg DPB 8.60 



3.13 59.43 2.26 ---  F is the absolute bioavailability 20       Thus,
these data show that oral administration of sodium salt of MMMDPB
fails to increase the bioavailability of DPB.  Example 5 Sodium Salt
of DPB Increases Bioavailabilitv 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 pharrnacokinetic parameters of DPB after
oral administration of DPB, NaDPB and intravenous administration of
NaDPB in Beagle dogs (75 mg/kg, n=28). 20The AUCo.t for DPB was
greater (-4 fold) after oral administration of sodium salt of DPB,
than after oral administration of DPB (882.8 fig.hr/mL vs. 222.1
p.g.hr/mL) (See, Table 2).       The C, for DPB was greater (-3 fold)
after oral administration of sodium salt of DPB, than after oral
administration of DPB (54.2 ug/mL vs. 18.7 ug/mL) (See, Table 2). 25
Table 2: Mean Pharmacokinetic Parameters of DPB after Oral
Administration of DPB and NaDPB in Beagle Dogs (75 mg/kg, n=28)  Drug
Route Dose 



Analyte Cmax (up/mL) tflux (hr) AUCo., (gg.hr/mL) t112 (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 IV 



75 mg/kg DPB 95.7 0.5 1,574.0 6.0  Infusion              These data
indicate that administration of the sodium salt of DPB increases the
bioavailability of DPB. The mean AUCo.t and Cm. 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%. 5       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 AUCo.L and Cmax for
the sodium salt 10 of DPB. Example 6 Sodium Salt of DPB Increases
Bioavailabilitv of DPB We calculated AUCo.t for DPB at various times
(24, 36 and 48 hours) after oral 15administrations 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 NaDPB in Beagle Dogs (75 mg/kg, n=28) 20 



Drug Route Dose Analyte AIJC0.24 (gg.hr/mL) AUC0.36 (p.g.hr/mL)
AL/C0. (pg.hr/mL) DPB Oral 75 mg/kg DPB 230.7 234.4 234.4 NaDPB Oral
75 mg/kg DPB 882.8 962.5 962.5 NaDPB IV 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
AUC0.24. AUC0.36 and AUC0.48 as compared to that after oral
administration of DPB. 25 Example 7 Administration of DPB and Sodium
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 pharmacokinetics
of DPB after oral administration of DPB (150 mg/kg) and sodium salt
of DPB (150 mg/kg) in 30 rats. Fifty-four rats were administered DPB
and sodium salt of DPB by a single oral gavage  (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 sample was 5collected into a tube containing lithium heparin
and the samples were spun in a refrigerated centrifuge. The resultant
plasma was stored at -80C prior to analysis. DPB was quantified in
plasma using HPLC (LLOQ=0.25p.g/mL). The mean plasma concentrations
of DPB after single oral dosages of DPB (Fig. 7) in 10 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 15 administration of DPB and NaDPB, and intravenous
administration of NaDPB in SpragueDawley rats (150 mg/kg, n=72). For
DPB, AUC0., and C. were greater after oral and intravenous
administration of NaDPB compared to DPB. AUCo.t and C. were greater
in females compared to males. As shown in Table 4, the 



20 AOC, 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.hr/mL vs. 775.5 pg.hr/mL and
4,037.6 pg.hr/mL vs. 1,945.9 pg.lu/mL) (See, Table 4). The C. for DPB
was greater in male (-2.5 fold) and female (-1.5 fold) after oral
25administration of sodium salt of DPB, than after oral
administration of DPB (86.9 ttg/mL vs. 38.3 pg/mL and 104.5 pg/mL vs.
74.0 pg/mL) (See, Table 4). AUC04 and C. were slightly greater after
intravenous administration compared to oral. 30The 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  is 87.7. These data
indicate that the salt form of DPB (i.e., NaDP13) greatly increases
the absolute bioavailability of DPB.    Table 4: Mean Pharmacokinetic
Parameters of DYE after Oral Administration of DPB and 5 sodium salt
of DPB in Sprague-Dawley Rats (150 mg/kg, n=72) Drug Route Dose (mg/
kg) Analyte Sex C." (gg/mL) tn. (hr) ALICo.r (gg.hr/m L) t112 (hr) F 



DPB Oral 150 DPB Male 38.3 6 775.5 6.6 ---     Female 74.0 12 1,945.9
33.2 --- NaDPB Oral 150 DPB Male 86.9 18 



3,414.7 17.6 70.6     Female 104.5 12 4,037.6 32.9 87.7 NaDPB IV 150
DYE Male 184.1 1 4,028.3 24.2 ---  Infusion   



NaDPB IV  DPB Female 173.8 2 4,328.0 26.8 ---  Infusion         F
represents the absolu e bioavailability 



Altogether, these data indicate that administration of sodium salt of
DPB greatly 10increases the bioavailability of DPB. Example 8 Sodium
Salt of DPB Increases Bioavailabilitv of DPB  We calculated AUCo.t
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 (me kg) Analyte Sex
AUC0.24 (gg.hr/mL) ALIC0-36 (gg.hr/mL) AUC0-43 (gg.hr/mL) DPB Oral
150 DPB Male 623.1 757.1. 



775.5     Female 1,211.4 1,596.4 1,945.9 NaDPB Oral 150 DPB Male
1,714.7 2,720.2 3,414.7     Female 1,990.7 3,129.5 4,037.6 NaDPB IV 



150 DPB Male 3,158.1 4,607.5 5,686.3  Infusion       NaDPB IV  DPB
Female 3,401.8 4,757.2 5.876.0  Infusion    



These data indicate that oral administration of the sodium salt of
DPB increases the mean AUC0.24 AUCo.36, and AUC0.48 as compared to
that after oral administration of DPB. Example 9 5 Sodium Salt of DPB
Increases 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 -80C
prior to determination of On brain tissue concentrations. Table 6
summarizes the brain concentrations of DPB after oral administration
of DPB and sodium salt of ORB in Sprague-Dawley rats. 10       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 intravenous
infusions of NaDPB in Sprague-Dawley rats (150 mg/kg, t=30 min, n=18)
(Fig. 10) are shown in 15Fig. 12.       As was the 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) 20 in
male after oral administration of sodium salt of DPB, than after oral
administration of DPB (29.91 gg/g vs. 3.09 gg/g; 23.64 gg/g vs. 3.36
g.g/g; 9.46 gg/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 25administration of DPB (25.80
gg/g vs, 7.04 gg/g; 28.40 gg/g vs, 6.84 gg/g; 14.94 gg/g 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) 30 Drug Route Dose Analyte
Sex Time (hr)    



18 24 36 48 ORB Oral 150 mg/kg DPB Male - 3.09 3.36 BQL      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
NaDPB IV 150 mg/kg DPB Male 41.18 35.62 27.51 ---  Infusion 



Female 36.09 40.74 21.86  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 5brain
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,
or be able to ascertain using no more than routine experimentation,
many equivalents of the specific embodiments of the invention
described 10herein. 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.  



CLAIMS  1. An oral dosage form comprising a sodium salt of
5,5-diphenylbarbituric acid and a pharmaceutically acceptable
excipient, wherein the oral dosage form is solid or a suspension.  2.
The oral dosage form of claim 1, wherein the oral dosage form is
selected from the group consisting of a tablet, pill, capsule,
caplet, powder, granule, and suspension.  3. The oral dosage form of
claim 1-2, wherein the oral dosage form is dry.  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
font.  6. Oral dosage font 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,
seizure, 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
font 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.   11. Oral dosage form of
sodium salt of 5,5-diphenylbarbituric acid of any one of claims 6-10,
wherein the mammal is a dog or a human.  12. Oral dosage form of
sodium salt of 5,5-diphenylbarbiturie acid for use according to any
one of claims 6-10, wherein the mammal is a human. 


