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DELAYED RELEASE DEFERIPRONE TABLETS AND METHODS OF USING

[0001]

[0002]

[0003]

THE SAME

REFERENCE TO RELATED APPLICATIONS

The present application claims priority to U.S. Provisional Application Nos.
62/577,055, filed on October 25, 2017, and 62/596,043, filed on December 7, 2017, each of

which is incorporated herein by reference in its entirety.

BACKGROUND

Deferiprone is an iron chelator, used in the treatment of generalized iron overload,
particularly in conditions where frequent blood transfusions lead to iron overload including,
e.g., thalassemia (Renzo Galanello, Ther Clin Risk Manag. 2007 Oct;3(5):795-805), Sickle
Cell Disease (Ware and Kwiatkowski, Pediatr Clin North Am. 2013 Dec;60(6):1393-406)
and Myelodysplasia (Sheth, Curr Opin Hematol. 2014 May;21(3):179-85) (each incorporated
herein by reference in its entirety). Deferiprone is also used in conditions of localized tissue
or cellular iron overload, even in the absence of generalized iron overload, such as
neurodegenerative diseases where cellular iron mishandling is a prominent feature including,
e.g., Friedreich's Ataxia, Parkinson's disease, Pantothenate Kinase-Associated
Neurodegeneration (PKAN) and other forms of neurodegeneration with brain iron
accumulation (NBIA), Multiple Sclerosis, Age-Related Macular Degeneration and
Superficial Siderosis. See Kakhlon ef al., Can J Physiol Pharmacol. 2010 Mar;88(3):187-96;
Cabantchik ef al., Front Pharmacol. 2013 Dec;4:167; Cossu et al., Parkinsonism. Relat
Disord., 2014 Jun;20(6):651-4; Weigel et al., ASN Neuro. 2014 Jan;6(1); Song et al., Free
Radic Biol Med. 2012 Jul;53(1):64-71; and Levy and Llinas, Stroke. 2012 Jan;43(1):120-4
(each incorporated herein by reference in its entirety).

Deferiprone is sold in the U.S. and elsewhere as an Immediate Release (IR) 500 mg
tablet, for example, under the trade name Ferriprox®, which is also available as an IR 1000

mg tablet and a liquid formulation of 100 mg/mL in some jurisdictions.
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BRIEF SUMMARY

[0004] Certain aspects of this disclosure are directed to a delayed release tablet comprising
deferiprone for oral administration to a human subject, wherein twice daily administration of
the delayed release tablet is bioequivalent in the steady state to the same daily dose of an
immediate release tablet comprising deferiprone administered three times daily.

[0005] In another aspect, the disclosure is directed to a tablet for oral administration of an
active pharmaceutical ingredient (in particular, deferiprone) to a human subject, wherein the
tablet comprises: (a) a core comprising the active pharmaceutical ingredient in a
therapeutically effective amount and an enteric polymer, and (b) an enteric coating, wherein
the tablet 1s scored such that it can be administered as a whole tablet or a half tablet and
wherein if the tablet 1s administered as one or more half tablets, the half tablets are
bioequivalent to the whole in, e.g., a single dose study, in a fasted state, a fed state, or both.

[00006] In another aspect, the disclosure 1s directed to a tablet for oral administration of an
active pharmaceutical ingredient comprising: (a) a core comprising the active pharmaceutical
ingredient in a therapeutically effective amount and an enteric polymer, and (b) an enteric
coating, the tablet being scored to facilitate breakage into half tablets, wherein both the whole
and the half tablets display a delayed release dissolution profile.

[0007] In another aspect, the disclosure is directed to a tablet for oral administration
comprising: (a) a core comprising deferiprone in a therapeutically effective amount and an
enteric polymer; and (b) an enteric coating comprising an enteric polymer, wherein the tablet
is suitable for twice daily dosing.

[0008] In another aspect, the disclosure is directed to a tablet comprising deferiprone for
twice daily oral administration to a human subject, wherein a single dose of the tablet
provides a mean AUC./Cyyx ratio between 3.5 hours and 6.0 hours in both fasted and fed
state.

[0009] In another aspect, the disclosure is directed to a tablet for oral administration
comprising: (a) a core comprising 1000 mg or 600 mg of deferiprone, an enteric polymer, a

pH adjusting agent, a glidant, and a lubricant; and (b) an enteric coating comprising a
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plasticizer, a diluent, an anti-tacking agent, and an enteric polymer, the tablet being a whole
tablet which is scored to facilitate breakage of the tablet into half tablets.

[0010] In another aspect, the disclosure is directed to a method for treating a subject with
iron overload or a neurodegenerative disease (e.g., Huntington's disease or amyotrophic
lateral sclerosis), comprising orally administering to the subject in need thereof a deferiprone
tablet (e.g., a delayed release tablet) disclosed herein.

[0011] In certain aspects, the disclosure is directed to a method of treating Huntington's
disease in a subject in need thereof comprising administering a composition comprising
deferiprone to the subject.

[0012] In certain aspects, the disclosure is directed to a method of treating amyotrophic
lateral sclerosis (ALS) in a subject in need thereof comprising administering a composition
comprising deferiprone to the subject. Some embodiments are directed to methods of
reducing or slowing the progression of a disability associated with ALS. In some
embodiments, the subject is further administered riluzole.

[0013] In certain aspects, the disclosure is to directed to a method of treating a human subject
with iron overload comprising orally administering to the subject in need thereof 3000
mg/day deferiprone, wherein the subject is administered the deferiprone two times per day.

[0014] In certain aspects, the disclosure is to directed to a method of treating a human subject
with iron overload comprising orally administering to the subject in need thereof 1200

mg/day deferiprone, wherein the subject is administered the deferiprone two times per day.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 shows the dissolution of whole and half delayed release (DR) tablets in 0.1N
HCI, reflecting dissolution in stomach acid.

[0016] Figure 2 shows the dissolution of whole and half DR tablets in pH 6.8, reflecting
dissolution in the jejunum and ileum.

[0017] Figure 3 shows the dissolution of whole and half DR tablets in pH 4.5, reflecting
dissolution in the duodenum.

[0018] Figure 4 shows mean serum concentration profiles of deferiprone DR and immediate

release (IR) tablets.
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DESCRIPTION OF THE INVENTION

I. Definitions

[0019] As used herein, the indefinite articles "a" or "an" should be understood to refer to
"one or more" of any recited or enumerated component. For example, "a tablet" refers to one
or more tablets.

[0020] Also as used herein, "and/or" refers to and encompasses any and all possible
combinations of one or more of the associated listed items, as well as the lack of
combinations when interpreted in the alternative ("or").

[0021] When the term "about" is used in conjunction with a numerical value or range, it
modifies that value or range by extending the boundaries above and below the numerical
values set forth. The term "about" is used herein to modify a numerical value above and
below the stated value by a variance of 10 percent, up or down (higher or lower), i.e., £ 10%,
unless a different variance is indicated (e.g., £ 30%, + 20%, + 5%, + 1%, etc.).

[0022] Wherever aspects are described herein with the language "comprising," otherwise
analogous aspects described in terms of "consisting of" and/or "consisting essentially of" are
also provided. To the extent that the term "includes" or "including" is used in the
specification or the claims, it is intended to be inclusive in a manner similar to the term
"comprising" as that term is interpreted when employed as a transitional word in a claim.

[0023] "Deferiprone" as used herein refers to deferiprone or a pharmaceutical acceptable salt
thereof.

[0024] The term "pharmaceutically acceptable salt" of a given compound refers to salts that
retain the biological effectiveness and properties of the given compound, and which are not
biologically or otherwise undesirable. "Pharmaceutically acceptable salts" include, for
example, salts with inorganic acids and salts with an organic acid. Salts of deferiprone can
include pharmaceutically acceptable salts, especially salts with bases, such as appropriate
alkali metal or alkaline earth metal salts, e.g., sodium, potassium or magnesium salts,
pharmaceutically acceptable transition metal salts, such as zinc salts, or salts with organic
amines, such as cyclic amines, such as mono-, di- or tri-lower alkylamines, such as hydroxy-

lower alkylamines, e.g., mono-, di- or trihydroxy-lower alkylamines, hydroxy-lower alkyl-
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lower alkylamines or polyhydroxy-lower alkylamines. Cyclic amines are, e.g., morpholine,
thiomorpholine, piperidine or pyrrolidine. Suitable mono-lower alkylamines are, e.g., ethyl-
and tert-butylamine; di-lower alkylamines are, e.g., diethyl- and diisopropylamine; and tri-
lower alkylamines are, e.g. trimethyl- and triethylamine. Appropriate hydroxy-lower
alkylamines are, e.g., mono-, di- and triethanolamine; hydroxy-lower alkyl-lower
alkylamines are, e.g.,, N,N-dimethylamino- and N,N-diethylaminoethanol; a suitable
polyhydroxy-lower alkylamine is, e.g., glucosamine.

[0025] "Core" or "tablet core" as used herein comprises an active ingredient, e.g.,
deferiprone, and one or more excipients compressed into an uncoated tablet. The core can be
coated with various coatings, including an enteric coating.

[0026] "Delayed release" or "DR" as used herein refers to protecting an active ingredient,
e.g., deferiprone, from rapid release at acidic pH, e.g., in the stomach at least in the fasted
state, while enabling the active ingredient to be released at a higher rate at a higher pH, e.g.,
in the intestines. In some embodiments, DR will be understood to mean that, when tested in
USP apparatus 2 at 75 rpm, the extent of dissolution will be under 20% at 1 hour in 0.1N
HCI, and the rate of dissolution will be substantially higher (e.g., over 30%, e.g. over 40%, in
1 hour) in phosphate buffer with pH 6.8 than the rate of dissolution in 0.1N HCI.

[0027] "Disintegrant" as used herein refers to an excipient that is insoluble in water, but
swells when wetted to cause a tablet to disintegrate.

[0028] "Dissolution" as used herein refers to the process by which a solute forms a solution
in a solvent.

[0029] "Enteric coat" or "enteric coating" as used herein refers to a coating comprising an
enteric polymer. An enteric coating can serve to prevent or delay a tablet's dissolution or
disintegration in a gastric environment.

[0030] "Enteric coated tablet" means a tablet having a core comprising an active ingredient,
which is coated with an enteric coating.

[0031] "Enteric polymer" as used herein is understood to mean a polymer that is relatively
insoluble at the acidic pH of the fasted stomach (e.g., about pH 1 to about pH 4), but soluble
at higher pH (e.g., about pH 4.5 to about pH 8), which corresponds to the pH in the small

intestine or thereafter, particularly in the duodenum or ileum.
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[0032] "Fasted state" as used herein refers to abstinence from food for a defined period of
time after a meal (typically, at least several hours, e.g., 4 or 6 hours, after a meal).

[0033] "Fed state" as used herein refers to administration with a meal or soon after a meal
(e.g., within about 1 hour).

[0034] "Gastric distress" as used herein refers to discomfort of the gastrointestinal (GI) tract,
e.g., one or more of pain, cramping, bloating, nausea, indigestion, heartburn, and gas.

[0035] "Half tablet" as used herein means either of the two parts of a tablet obtained by
splitting the tablet into two parts of equal or approximately equal weight. In some
embodiments, a half tablet is from about 40% to about 60% by weight of the whole tablet
from which the half was derived. In some embodiments, the approximately equal weight of

each half tablet is about 45-55% of the total weight of the whole tablet.

[0036] "Percent" or "%" as used herein refers to weight percentage (w/w) unless otherwise
specified.
[0037] "Scored tablet" as used herein refers to a tablet that is debossed with one or more

lines, also known as a "score line", to facilitate splitting the tablet, e.g., to enable
administration of a half tablet. In some embodiments, the tablet can be scored with two,
three, four, or more score lines.

[0038] "Tablet" as used herein refers a solid oral pharmaceutical dosage form. In some
embodiments, the tablet is a compressed tablet.

[0039] "Whole tablet" means a complete tablet, i.e., not broken or split into parts.

[0040] Terms such as "treating" or "treatment" or "to treat" or "ameliorating" or "alleviating"
or "to alleviate" can refer to both 1) therapeutic measures that cure, slow down, lessen
symptoms of, reverse, and/or halt progression of a diagnosed pathologic condition or disorder
and 2) prophylactic or preventative measures that prevent, reduce the incidence of, reduce the
risk of, and/or slow the development of a targeted pathologic condition or disorder. Thus,
those in need of treatment include those who already have the disorder; those prone to
developing the disorder; and those in whom the disorder is to be prevented. Beneficial or
desired clinical results include, but are not limited to, alleviation of symptoms, diminishment
of extent of disease, stabilized (i.e., not worsening) state of disease, delay or slowing of

disease progression, amelioration or palliation of the disease state, and remission (whether
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partial or total), whether detectable or undetectable. "Treatment" can also mean prolonging
survival as compared to expected survival if not receiving treatment. Those in need of
treatment include those who already have the condition or disorder as well as those prone to
developing the condition or disorder or those in which the condition or disorder is to be
prevented or incidence reduced.

[0041] By "subject" or "individual" or "patient," is meant any human subject, for whom
diagnosis, prognosis, treatment, or therapy is desired.

[0042] By "therapeutically effective dose or amount" or "effective amount" is intended an
amount of active pharmaceutical ingredient, e.g., deferiprone, that when administered brings
about a positive therapeutic response with respect to treatment of or reducing the risk of a
disease in a subject to be treated.

[0043] It will be understood that the deferiprone IR tablets used as the "reference" or
"reference product" herein are Ferriprox® IR tablets (500 mg) as approved by FDA and sold
in the United States. For instance, the “reference” or "reference product” herein may be a
Ferriprox® IR tablet with (1) a core containing 500 mg deferiprone, microcrystalline
cellulose, colloidal silicon dioxide, and magnesium stearate; and (2) a coating containing

hydroxypropyl methyl cellulose, polyethylene glycol, and titanium dioxide.

II. Tablets

[0044] In certain aspects, the application is directed to a delayed release tablet comprising
deferiprone in its core. Delayed release, e.g., provided by enteric coating, serves to delay
dissolution of an active ingredient, e.g., deferiprone, from a tablet core. In some
embodiments, delayed release is desirable either in the case of a medicinal ingredient that
causes gastric irritation if released in the fasted stomach, and/or in the case of a medicinal
ingredient that is acid labile and would thus degrade if released in the fasted stomach.

[0045] Some pharmaceutical tablets for oral administration are coated with an enteric coat to
provide delayed release. Some other pharmaceutical tablets for oral administration are
debossed with a score line, to make it easy for the patient to break the tablets into two
approximately equal parts to enable administration of half tablets, e.g., for dosing flexibility.

However, it is difficult to combine both features into a single tablet; that is, to produce a
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tablet that is enteric coated but can be broken into two parts without destroying the delayed
release feature. This is because the surface at the interface of a broken tablet is no longer
protected by the enteric coating. This results in at least the following problems: (1) If the
unprotected core disintegrates and/or dissolves quickly, the dissolution of the broken tablet in
the stomach acid will be faster than the whole tablet, so that protection against gastric
irritation will be lost; (2) Alternatively, if the unprotected core tablet disintegrates and/or
dissolves slowly enough to prevent gastric irritation even without the protection of the enteric
coating, then dissolution and absorption in the intestines can also be relatively slow, causing
a reduction of extent of absorption and/or peak serum levels; and (3) The broken tablet no
longer delivers the drug at the same rate and possibly the same extent as the unbroken tablet.
These problems can contribute to half tablets not being bioequivalent to whole tablets. For
example, Iranian patent application 90-07-27-71996 discloses a formulation of deferiprone
that is enteric coated. It discloses protecting against gastric distress by using a methacrylic
acid copolymer to enteric-coat the deferiprone tablet, wherein the coating is about 7.4% of
the total weight of the tablet (800 mg core tablet containing 500 mg of deferiprone). The
enteric coated tablet formulation disclosed in Iranian patent application 90-07-27-71996 loses
the enteric coating benefit when the tablets are bisected or halved. The EC tablet from
Iranian patent application 90-07-27-71996 (Avicenna Lab) included a core tablet of 500 mg
deferiprone, 290 mg microcrystalline cellulose, 1 mg colloidal silicon dioxide, and 9 mg
magnesium stearate (800 mg total core weight); and a coating of 34.68 mg methacrylic acid
copolymer, 15.56 mg talc, 3.61 mg PEG 6000, 4.38 mg titanium dioxide, 4.93 mg
hypromellose, 6 cm Poaz, and 0.82 mg sodium bicarbonate (63.98 mg total weight of
coating). The weight of the coating is about 7.4% of the total weight of the EC tablet. In
certain embodiments, the tablets of the current application differ from the EC tablet from
Iranian patent application 90-07-27-71996. For example, in some embodiments, the DR
tablets disclosed herein do not include 290 mg microcrystalline cellulose, 1 mg colloidal
silicon dioxide, and/or 9 mg magnesium stearate (800 mg total core weight); and some
embodiments, the coating of the DR tablets disclosed herein do not include 34.68 mg
methacrylic acid copolymer, 15.56 mg talc, 3.61 mg PEG 6000, 4.38 mg titanium dioxide,
493 mg hypromellose, 6 cm Poaz, and/or 0.82 mg sodium bicarbonate (63.98 mg total
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weight of coating). Furthermore, in certain embodiments, the weight of the coating of the
DR tablets disclosed herein is not about 7.4% of the total weight of the EC tablet.

[0046] In certain aspects, the present disclosure is directed to a composition, e.g., a tablet,
comprising deferiprone for oral administration to a human subject. In one embodiment, the
composition 1s a tablet for oral administration comprising (a) a core comprising deferiprone
and (b) an enteric coating. Preferably, the tablet is designed to release deferiprone in the
post-stomach portions of the gastrointestinal (GI) tract. In some embodiments, the tablet
does not substantially disintegrate in the stomach or at least in the fasted stomach, i.e., the
tablet substantially does not dissolve until the tablet reaches the intestine. In some
embodiments, at least 75%, at least 80%, at least 85%, at least 95%, at least 99%, or 100% of
the tablet disintegrates in the intestine.

[0047] In some embodiments, the tablet is administered as a whole tablet. In some
embodiments, the tablet is scored for administration of about half the dosage of the whole
tablet. In some embodiments, the tablet 1s administered as a half tablet. In some
embodiments, the tablet is administered as one or more whole tablets in combination with
one or more half tablets.

[0048] In certain aspects, a tablet of the present disclosure is formulated to have relatively
little (e.g., less than 20%), if any, dissolution in the fasted stomach, but will more rapidly
dissolve in the intestines, and thus can be referred to as a delayed release composition. In
some embodiments, a tablet of the present disclosure confers a similar rate of dissolution
with half and whole tablets, independent of the pH of the dissolving media. In some aspects,
a tablet of the present disclosure embraces the attributes of an enteric coated tablet, without
its deficiencies, so that tablets can be halved, to enable fine tuning of the dosing to administer
whole tablets, half tablets or any combination thereof. Half tablets of the disclosure resist
dissolution in acidic media (0.1 N HCI), representing the fasted stomach contents, as do
whole tablets; and, at a higher pH, representing the contents of the small intestine, also
exhibit a rate of dissolution similar to whole tablets.

[0049] In some embodiments, the enteric coating is between about 1-20%, 1-15%, 1-10%,
about 1-9%, about 1-8%, about 1-7%, about 1-6%, about 1-5%, about 1-4%, about 1-3%,
about 1-2%, about 0.5-5%, or about 0.5-2% of the total weight of the tablet. In some
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embodiments, the coating is less than 7%, less than 6%, less than 5%, less than 4%, less than
3%, less than 2.5%, less than 2.4%, less than 2.3%, less than 2.2.%, less than 2.1% or less
than 2% of the total weight of the tablet; and/or the coating is more than 1% of the total
weight of the tablet. In some embodiments, the coating is about 1.0%, about 1.1%, about
1.2%, about 1.3%, about 1.4%, about 1.5%, about 1.6%, about 1.7%, about 1.8%, about
1.9%, about 2.0%, about 2.1%, about 2.2%, about 2.3%, about 2.4%, about 2.5%, about
2.6%, about 2.7%, about 2.8%, about 2.9%, or about 3.0%, or a range between any two of the
preceding values, e.g., 1.0-1.8%, 1.0-2.0%, 1.0-2.4%, 1.2-1.7%, 1.5-2.0%, 2.0-2.5%, 2.2-
2.7%, or 2.5-3.0% of the total weight of the tablet. In some embodiments, the coating is
about 1.5% of the total weight of the tablet. In other embodiments, the coating is about 2.5%
of the total weight of the tablet.

1. Core

[0050] The present disclosure is directed to a composition, e.g., a delayed release tablet,
comprising a core comprising an active pharmaceutical ingredient, e.g., deferiprone or a
pharmaceutically acceptable salt thereof.

[0051] In some embodiments, the tablet core comprises between about 100 mg to about 1500
mg, between about 250 mg to about 1250 mg, or between about 900 mg to about 1100 mg of
deferiprone. In some embodiments, the tablet comprises about 100 mg, about 200, about 250
mg, about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 750
mg, about 800 mg, about 900 mg, about 1000 mg, about 1100 mg, about 1200 mg, about
1300 mg, about 1400 mg, or about 1500 mg of deferiprone. In certain embodiments, the
tablet comprises about 1000 mg of deferiprone.

[0052] In some embodiments, the active pharmaceutical ingredient, e.g., deferiprone, is
about 75-95% (e.g., 80-95% or 85-95%) of the total core weight. In some embodiments, the
active agent, e.g., deferiprone, is about 85%, about 86%, about 87%, about 88%, about 89%,
about 90%, about 91%, about 92%, about 93%, about 94%, or about 95% of the total core
weight.

[0053] In some embodiments, the tablet core of one DR tablet for once, twice, or three times

daily dosing comprises at least about 200 mg, at least about 300 mg, at least about 400 mg, at
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least about 500 mg, or at least about 600 mg of deferiprone. In some embodiments, the tablet
core of one DR tablet for once, twice, or three times daily dosing comprises at least about
600 mg of deferiprone. In some embodiments, the tablet core of one DR tablet for once,
twice, or three times daily dosing comprises at least about 500 mg of deferiprone. In some
embodiments, the tablet core comprises between about 200 mg to about 1500 mg, about 300
mg to about 900 mg, about 300 mg to about 700 mg, about 500 mg to about 700 mg, about
500 mg to 1500 mg, about 500 mg to 750 mg, about 900 mg to about 1100 mg, about 300
mg, about 400 mg, about 500 mg, about 600 mg, about 750 mg, about 800 mg, about 1000
mg, about 1200 mg, about 1250 mg, or about 1500 mg of deferiprone. In some
embodiments, tablet cores comprising 600 mg or 1000 mg of deferiprone are preferred.

[0054] In some embodiments, the tablet core of one DR tablet for once, twice, or three times
daily dosing comprises at least about 200 mg, at least about 300 mg, or at least about 400 mg
of deferiprone. In some embodiments, the tablet core of one DR tablet for once, twice, or
three times daily dosing comprises about 200 mg to about 500 mg, about 200 mg to about
400 mg, about 200 mg, about 300 mg, about 400 mg, or about 500 mg of deferiprone. In
some embodiments, the tablet core of one DR tablet for twice daily dosing comprises at least
about 500 mg of deferiprone. In some embodiments, the tablet core comprises between
about 200 mg to about 1500 mg, about 300 mg to about 900 mg, about 300 mg to about 600
mg, about 300 mg to about 500 mg, about 500 mg to 1500 mg, about 500 mg to 750 mg,
about 900 mg to about 1100 mg, about 600 mg, about 750 mg, about 800 mg, about 1000
mg, about 1200 mg, about 1250 mg, or about 1500 mg of deferiprone.

[0055] In some embodiments, the tablet core comprises an enteric polymer as an excipient.
Prior to the present application, when an enteric coated tablet was broken, e.g., in half at the
score line, the surface at the interface of the broken score line, e.g., of the two halves, was no
longer protected by the enteric coating. In some embodiments, including an enteric polymer
in the core helps maintain a relatively low dissolution rate in 0.1 N HCI for a split tablet, e.g.,
a half tablet, thus limiting dissolution in the fasted stomach, while still enabling faster
dissolution at intestinal pH.

[0056] In some embodiments, the enteric polymer is between about 1% to 20%, 1% to 15%,

1% to 10%, or 1% to 5% by weight of the core. In some embodiments, the enteric polymer is
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about 1%, about 1.5%, about 2%, about 2.5%, about 3%, about 3.5%, about 4%, about 4.5%,
about 5%, about 5.5%, about 6%, about 6.5%, or about 7% by weight of the core, or a range
between any two of the preceding values, e.g., about 2-2.5%, 2.5-3%, 3-3.5%, 3.5-4%, 4-
4.5%, or 4.5-5% by weight of the core. In some embodiments, the enteric polymer is about
2.5% by weight of the core. In some embodiments, the enteric polymer is about 4.5% by
weight of the core.

[0057] In some embodiments, the enteric polymer in the core is selected from the group
consisting of hydroxypropyl methylcellulose (HPMC), acetate succinate (i.e., HPMCAS),
HPMC phthalate, polyvinyl acetate phthalate, methacrylic acid copolymers, a derivative
thereof, and a combination thereof. In some embodiments, the enteric polymer in the core is
HPMCAS.

[0058] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes between about 900 mg to about 1100 mg of deferiprone and
between about 10 mg to about 80 mg, between about 20 mg to about 80 mg, between about
20 mg to about 60 mg, between about 20 mg to about 50 mg, between about 20 mg to about
40 mg, between about 25 mg to about 35 mg of an enteric polymer, e.g., HPMCAS. In some
embodiments, the tablet core of a tablet, e.g., a delayed release tablet, disclosed herein
includes between about 500 mg to about 750 mg of deferiprone and between about 10 mg to
about 80 mg, between about 20 mg to about 80 mg, between about 20 mg to about 60 mg,
between about 20 mg to about 50 mg, between about 20 mg to about 40 mg, between about
25 mg to about 35 mg of an enteric polymer, e.g., HPMCAS. In some embodiments, the
tablet core of a tablet, e.g., a delayed release tablet, disclosed herein includes between about
400 mg to about 800 mg of deferiprone (e.g., about 600 mg) and between about 10 mg to
about 80 mg, between about 20 mg to about 80 mg, between about 20 mg to about 60 mg,
between about 20 mg to about 50 mg, between about 20 mg to about 40 mg, or between
about 25 mg to about 35 mg of an enteric polymer, e.g., HPMCAS.

[0059] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes between about 200 mg to about 500 mg of deferiprone and between

about 10 mg to about 80 mg, between about 20 mg to about 80 mg, between about 20 mg to
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about 60 mg, between about 20 mg to about 50 mg, between about 20 mg to about 40 mg,
between about 25 mg to about 35 mg of an enteric polymer, e.g., HPMCAS.

[0060] In some embodiments, the tablet core of a tablet, e.g, a delayed release tablet,
disclosed herein includes about 1000 mg of deferiprone and about 30 mg of an enteric
polymer, e.g., HPMCAS. In particular, the tablet core of the tablet includes 1000 mg of
deferiprone and 28.5 mg of HPMCAS.

[0061] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes about 600 mg of deferiprone and about 30 mg of an enteric
polymer, e.g., HPMCAS. In particular, the tablet core of the tablet includes 600 mg of
deferiprone and 29.5 mg of HPMCAS.

[0062] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes between about 400 mg of deferiprone and about 20 to about 30 mg
of an enteric polymer, e.g., HPMCAS. In some embodiments, the tablet core of a tablet, e.g.,
a delayed release tablet, disclosed herein includes about 600 mg of deferiprone and about 20
mg to about 30 mg of an enteric polymer, e.g., HPMCAS.

[0063] In some embodiments, the core comprises one or more basic excipients. In some
embodiments, the basic excipient is selected from the group consisting of meglumine, metal
oxides, metal hydroxides, basic salts of weak acids, and a combination thereof. Metal oxides
include, but are not limited to, magnesium oxide, aluminum oxide, and zinc oxide. Metal
hydroxides include, but are not limited to, sodium hydroxide, potassium hydroxide,
magnesium hydroxide, and calcium hydroxide. Basic salts of weak acids include, but are not
limited to, sodium or potassium salts of carbonate, bicarbonate, acetate, and citrate. In
certain embodiments, the basic excipient is magnesium oxide, meglumine or a combination
thereof. In some embodiments, the basic excipient is magnesium oxide.

[0064] In some embodiments, the basic excipient is about 1-10%, about 1-5%, about 1-4%,
about 2-8%, about 2-6%, about 2-5%, about 2-4%, about 3-5%, about 3-4%, or about 4-5%
of the total weight of the core. In some embodiments, the tablet core of a tablet, e.g., a
delayed release tablet, disclosed herein includes magnesium oxide in an amount of about 3%,

about 4%, or about 5% of the total weight of the core. In some embodiments, the basic
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excipient is about 4.5% of the total weight of the core. In some embodiments, the basic
excipient is about 3.7% of the total weight of the core.

[0065] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein comprises about 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg,
45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg, 75 mg, 80 mg, 90 mg, or 100 mg of a basic
excipient, or a range between any two of the preceding values, e.g., about 5-100 mg, 5-80
mg, 10-60 mg, 40-60 mg, or 20-30 mg of a basic excipient.

[0066] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes about 1000 mg of deferiprone and about 50 mg of a basic excipient,
e.g., magnesium oxide. In some embodiments, the tablet core of a tablet, e.g., a delayed
release tablet, disclosed herein includes about 600 mg of deferiprone and about 25 mg of a
basic excipient, e.g., magnesium oxide. In some embodiments, the tablet core of a tablet,
e.g., a delayed release tablet, disclosed herein includes about 400 mg of deferiprone and
about 10 to about 20 mg of a basic excipient, e.g., magnesium oxide.

[0067] In some embodiments, the tablet core does not comprise a disintegrant.

[0068] In some embodiments, the tablet core is coated with an enteric coating described
herein. In some embodiments, the core comprises the same or a different enteric polymer
than the enteric polymer in the coating.

[0069] In some embodiments, the core is at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% of
total tablet weight.

[0070] In some embodiments, other excipients included in the tablet core are selected from
fillers, binders (e.g., to increase tablet hardness), lubricants such as magnesium stearate (e.g.,
to prevent sticking to the tooling during compression into tablets), glidants such as colloidal
silicon dioxide (e.g., to improve flow in the tableting process), and combinations thereof.

[0071] In some embodiments, the core comprises a glidant such as, for example, colloidal
silicon dioxide. In some embodiments, the glidant 1s about 1%, 0.5%, 0.45, 0.4%, 0.35%,
0.3%, 0.25%, 0.2%, 0.1% by weight of the core, or a range between any two of the preceding
values, e.g., about 0.2-0.5%, 0.2-0.4%, 0.2-0.3%, 0.3-0.5%, 0.3-0.4%, or 0.4-0.5% by weight

of the core. In some embodiments, the core comprises about 0.45% by weight of a glidant
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(e.g., colloidal silicon dioxide). In some embodiments, the core comprises about 0.3% by
weight of a glidant (e.g., colloidal silicon dioxide).

[0072] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes about 1000 mg of deferiprone and about 5 mg of a glidant, e.g.,
colloidal silicon dioxide. In some embodiments, the tablet core of a tablet, e.g., a delayed
release tablet, disclosed herein includes about 600 mg of deferiprone and about 2 mg of a
glidant, e.g., colloidal silicon dioxide. In some embodiments, the tablet core of a tablet, e.g.,
a delayed release tablet, disclosed herein includes about 400 mg of deferiprone and about 1
mg to about 2 mg of a glidant, e.g., colloidal silicon dioxide.

[0073] In some embodiments, the core comprises a lubricant such as, for example,
magnesium stearate, calcium stearate, stearic acid, sodium stearyl fumarate, or talc. In some
embodiment, the core comprises magnesium stearate as a lubricant.

[0074] In some embodiments, the lubricant 1s about 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%,
1.1%, 1.2%, 1.3%, 1.4%, 1.5%, 1.6%, 1.7%, 1.8%, 1.9%, or 2% by weight of the core, or a
range between any two of the preceding values, e.g., 0.5-1%, 0.5-2%, 0.6-2%, 0.7-2%, 1-
1.5%, 1.2-1.7%, or 1.5-2% by weight of the core. In some embodiments, the core comprises
about 0.6% by weight of a lubricant (e.g., magnesium stearate). In some embodiments, the
core comprises about 1.5% by weight of a lubricant (e.g., magnesium stearate).

[0075] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein comprises about 2 mg, 3 mg, 4 mg, 5 mg, 7 mg, 8 mg, 9 mg, 10 mg, 11 mg,
12 mg, 13 mg, 14 mg, 15 mg, 16 mg, 17 mg, 18 mg, 19 mg, 21 mg, 22 mg, 23 mg, 24 mg, or
25 mg of a lubricant, or a range between any two of the preceding values, e.g., about 2-25
mg, 2-10 mg, 2-8 mg, 2-6 mg, 7-20 mg, 10-20 mg, or 15-20 mg of a lubricant.

[0076] In some embodiments, the tablet core of a tablet, e.g., a delayed release tablet,
disclosed herein includes about 1000 mg of deferiprone and about 17 mg of a lubricant, e.g.,
magnesium stearate. In some embodiments, the tablet core of a tablet, e.g., a delayed release
tablet, disclosed herein includes about 600 mg of deferiprone and about 4 mg of a lubricant,
e.g., magnesium stearate. In some embodiments, the tablet core of a tablet, e.g., a delayed
release tablet, disclosed herein includes about 400 mg of deferiprone and about 1 mg to about

4 mg of a lubricant, e.g., magnesium stearate.
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[0077] In some embodiments, the core comprises HPMC acetate succinate, magnesium
oxide, colloidal silicon dioxide, magnesium stearate, and about 1000 mg of deferiprone.

[0078] In some embodiments, the core comprises HPMC acetate succinate, magnesium
oxide, colloidal silicon dioxide, magnesium stearate, and about 600 mg of deferiprone.

[0079] In some embodiments, the core comprises HPMC acetate succinate, magnesium

oxide, colloidal silicon dioxide, magnesium stearate, and about 400 mg of deferiprone.

IV. Enteric Coating

[0080] In certain aspects of the disclosure, the composition, e.g., a tablet, can comprise an
enteric coating. Such a coating can serve to reduce gastric irritation. The enteric coating can
delay the dissolution from the tablets core until the tablet reaches the intestine. The present
disclosure 1s directed to a composition, e.g., a delayed release tablet, comprising a core
comprising an active pharmaceutical ingredient, e.g., deferiprone or a pharmaceutically
acceptable salt thereof, and an enteric coating.

[0081] Suitable enteric polymers for the enteric coating include, e.g., hydroxypropyl
methylcellulose acetate succinate (also referred to as hypromellose acetate succinate or
HPMCAS), HPMC phthalate (also referred to as hypromellose phthalate), polyvinyl acetate
phthalate, cellulose acetate phthalate, cellulose acetate trimellitate, shellac, zein, methacrylic
acid copolymers (e.g., methacrylic acid copolymer Type C Dispersion 30%), derivatives
thereof, and combinations thereof.

[0082] In some embodiments, the preferred enteric polymers in the enteric coating are
HPMC acetate succinate and methacrylic acid copolymers, e.g., methacrylic acid copolymer
type C in aqueous dispersion.

[0083] In some embodiments, the enteric polymer in the coating is about 0.5%, 0.6%, 0.7%,
0.8%, 0.9%, 1%, 1.1%, 1.2%, 1.3%, 1.4%, 1.5%, 1.6%, 1.7%, 1.8%, 1.9%, 2%, 2.5%, 3%,
3.5%, or 4%, by weight of the tablet, or a range between any two of the preceding values,
e.g., 0.5-1%, 0.5-2%, 0.5-3%, 0.5-4%, 0.6-1%, 0.6-2%, 0.6-3%, 0.6-4%, 0.7-1%, 0.7-2%,
0.7-3%, 0.7-4%, 1-1.5%, 1.1-1.7%, 1-2%, 1.5-2%, 1-3%, 1-3.5%, or 1-4%, by weight of the
tablet. In some embodiments, the enteric polymer in the coating (e.g., methacrylic acid

copolymer) is about 0.8% by weight of tablet. In some embodiments, the enteric polymer in
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the coating (e.g., methacrylic acid copolymer) is about 1.4% by weight of the tablet (e.g.,
methacrylic acid copolymer).

[0084] In some embodiments, the enteric coating comprises about 5 mg, 5.5 mg, 6 mg, 6.5
mg, 7 mg, 7.5 mg, 8 mg, 8.5 mg, 9 mg, 9.5 mg, 10 mg, 11 mg, 12 mg, 13 mg, 14 mg, 15 mg,
16 mg, 17 mg, 18 mg, 19 mg, 20 mg, 25 mg, or 30 mg of an enteric polymer, or a range
between any two of the preceding values, e.g. about 5-20 mg, 7-20 mg, 7-30 mg, 8-15 mg, or
8-10 mg of an enteric polymer.

[0085] In some embodiments, a tablet, e.g., a delayed release DR tablet, disclosed herein
includes about 1000 mg of deferiprone and about 9 mg of an enteric polymer in the coating,
e.g., methacrylic acid copolymer (from about 31 mg of dispersion). In some embodiments,
the tablet core of a tablet, e.g., a delayed release tablet, disclosed herein includes about 600
mg of deferiprone and about 9 mg of an enteric polymer in the coating, e.g., methacrylic acid
copolymer (from about 31 mg of dispersion). In some embodiments, the tablet core of a
tablet, e.g., a delayed release tablet, disclosed herein includes about 400 mg of deferiprone
and about 9 mg of an enteric polymer in the coating, e.g., methacrylic acid copolymer (from
about 31 mg of dispersion).

[0086] In some embodiments, the enteric coating comprises, in addition to the enteric
polymer, other excipients, including for example, a plasticizer, a lubricant or anti-tack agent
such as talc, an opacifier, a colorant, a diluent, or any combination thereof.

[0087] In some embodiments, the enteric coating plasticizer is diethyl phthalate, citrate esters
(e.g., triethyl citrate), polyethylene glycol, glycerol, acetylated glycerides, acetylated citrate
esters, dibutyl sebecate, castor oil, or any combination thereof.

[0088] In some embodiments, the enteric coating comprises about 0.5 mg, 0.6 mg, 0.7 mg,
0.8 mg, 0.9 mg, 1 mg, 1.1 mg, 1.2 mg, 1.3 mg, 1.4 mg, 1.5 mg, 2 mg, 2.5 mg, 3 mg, 3.5 mg,
4 mg, 4.5 mg, or 5 mg of a plasticizer, or a range between any two of the preceding values,
e.g. about 0.5-5 mg, 0.7-2 mg, or 0.8-1.2 mg of a plasticizer.

[0089] In some embodiments, the enteric coating comprises a diluent (e.g., lactose, sucrose,
fructose, mannitol, and the like, or combinations thereof). In some embodiments, the enteric

coating comprises talc as the lubricant or anti-tack agent.
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[0090] Certain aspects of the application are directed to a composition (e.g., delayed release
tablet) comprising a core comprises 1000 mg of deferiprone, an enteric polymer, a pH
adjusting agent, a glidant, and a lubricant; and a coating comprises a plasticizer, a diluent, an
anti-tacking agent, and an enteric polymer. In some embodiments, the core comprises 1000
mg of deferiprone, HPMCAS-LF, Magnesium oxide, Colloidal Silicon Dioxide, Magnesium
stearate; and the coating comprises Triethyl Citrate, Sucrose, Talc, and Methacrylic Acid
Copolymer Dispersion. In a further embodiment, the composition (e.g., delayed release
tablet) core comprises 1000 mg of deferiprone, 28 mg HPMCAS-LF, 50 mg Magnesium
oxide, 4.8 mg (2.6 mg + 2.2 mg) Colloidal Silicon Dioxide, 17.2 mg Magnesium stearate;
and the coating comprises 1.03 mg Triethyl Citrate, 3.09 mg Sucrose, 3.09 mg Talc, and 31
mg Methacrylic Acid Copolymer Dispersion.

[0091] Certain aspects of the application are directed to a composition (e.g., delayed release
tablet) comprising a core comprises 600 mg of deferiprone, an enteric polymer, a pH
adjusting agent, a glidant, and a lubricant; and a coating comprises a plasticizer, a diluent, an
anti-tacking agent, and an enteric polymer. In some embodiments, the core comprises 600
mg of deferiprone, HPMCAS-LF, Magnesium oxide, Colloidal Silicon Dioxide, and
Magnesium stearate; and the coating comprises Triethyl Citrate, Sucrose, Talc, and
Methacrylic Acid Copolymer Dispersion. In a further embodiment, the core comprises 600
mg of deferiprone, 29.5 mg HPMCAS-LF, 24.5 mg Magnesium oxide, 2 mg (1 mg + 1 mg)
Colloidal Silicon Dioxide, and 4 mg Magnesium stearate; and the coating comprises 1.03 mg
Triethyl Citrate, 3.09 mg Sucrose, 3.09 mg Talc, and 31 mg Methacrylic Acid Copolymer
Dispersion.

[0092] In some embodiments, the core comprises 600 mg of deferiprone, Hypromellose
Acetate Succinate AS-LF, Magnesium oxide light, Colloidal Silicon Dioxide, and
Magnesium stearate; and the coating comprises Triethyl Citrate, Sucrose, Talc, Methacrylic
Acid Copolymer Dispersion, and Titanium Dioxide. In a further embodiment, the core
comprises 600 mg of deferiprone, 29.5 mg Hypromellose Acetate Succinate AS-LF, 24.5 mg
Magnesium oxide light, 2 mg (1 mg + 1 mg) Colloidal Silicon Dioxide, and 4 mg

Magnesium stearate; and the coating comprises 1.032 mg Triethyl Citrate, 3.09 mg Sucrose,
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2.09 mg Talc, 30.96 mg Methacrylic Acid Copolymer Dispersion, and 8.5 mg Titanium
Dioxide.

[0093] In some embodiments, the enteric coating is between about 1-20%, 1-15%, 1-10%,
about 1-9%, about 1-8%, about 1-7%, about 1-6%, about 1-5%, about 1-4%, about 1-3%,
about 1-2%, about 0.5-5%, or about 0.5-2% of the total weight of the tablet. In some
embodiments, the coating is less than 7%, less than 6%, less than 5%, less than 4%, less than
3% or less than 2% of the total weight of the tablet. In some embodiments, the enteric
coating is between 0.5% and 5% of the total tablet weight. In some embodiments, the enteric
coating is between 0.5% and 3% of the total tablet weight. In some embodiments, the enteric
coating is between 0.5% and 2% of the total tablet weight. In some embodiments, the enteric
coating 1s between 0.5% and 1.5% of the total tablet weight. In some embodiments, the
coating is about 1%, about 1.5%, about 2%, about 2.5%, about 3%, about 3.5%, about 4%,
about 4.5%, about 5%, about 5.5%, or about 6% of the total weight of the tablet.

[0094] In some embodiments, the coating 1s about 1.5% of the total weight of the tablet. In
some embodiments, the coating 1s about 2.5% of the total weight of the tablet.

[0095] In some embodiments, a tablet, e.g, a delayed release tablet, disclosed herein
includes about 1000 mg of deferiprone and about 1.5% of an enteric coating by weight of the
tablet. In some embodiments, a tablet, e.g., a delayed release tablet, disclosed herein includes
about 600 mg of deferiprone and about 2.5% of an enteric coating by weight of the tablet.

[0096] Another aspect of the disclosure is directed to a method for delayed release of
deferiprone in a human subject comprising administering a tablet of the disclosure to the
subject, wherein the tablet comprises a core and an enteric coating as disclosed herein and is
administered as a whole tablet, a half tablet, or a combination thereof.

[0097] Another aspect of the disclosure is directed to a method for reducing gastric distress
in a human subject in need of deferiprone treatment comprising administering a tablet of the
disclosure to the subject, wherein the tablet comprises a core and an enteric coating as
disclosed herein and the tablet is administered as a whole tablet, a half tablet, or a

combination thereof.
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V. Dosing

[0098] The present disclosure provides dosing regimens useful for the methods of using the
pharmaceutical compositions, e.g., delayed release tablets, described herein. In some
embodiments, a deferiprone composition of the disclosure is administered to a subject in
need thereof once, twice, or three times daily. In particular, the deferiprone composition of
the disclosure is administered to a subject in need thereof twice daily.

[0099] In some embodiments, the subject in need thereof suffers from iron overload (e.g.,
transfusional iron overload, e.g., in subjects suffering from thalassemia, myelodysplasia, or
sickle cell disease). In some embodiments, the subject in need thereof suffers from a
neurodegenerative disease (e.g., Parkinson's disease, amyotrophic lateral sclerosis (ALS),
Huntington's ~ disease,  Friedreich's  Ataxia, Pantothenate Kinase Associated
Neurodegeneration (PKAN), or neurodegeneration with brain iron accumulation (NBIA)).

[0100] In some embodiments, the subject in need thereof suffers from iron overload that is
transfusional iron overload. In certain aspects, the subject suffers from transfusional iron
overload and whose prior chelation therapy is inadequate. In certain aspects, the subject
suffers from transfusion iron overload and has a cardiac MRI T2* of 20 ms or less (e.g., 10
ms).

[0101] In some embodiments, the pharmaceutical composition is for oral delivery, e.g., a
tablet of the disclosure.

[0102] In some aspects, a DR deferiprone composition (in particular, tablet compositions) of
the disclosure is administered twice daily. IR deferiprone tablets are inconvenient to patients
as they require three times daily dosing (TID dosing). Patients generally prefer a regimen of
twice daily (BID) or once daily dosing. One reason that TID dosing has been required is that
the elimination half-life of deferiprone is only about 2 hours. After a deferiprone IR tablet is
ingested, the deferiprone content is rapidly absorbed from the upper part of the
gastrointestinal tract, appearing in the blood within 5 to 10 minutes of oral administration.
Peak serum concentrations occur approximately 1 hour after a single dose in fasted healthy
subjects and patients, and up to 2 hours after a single dose in the fed state. Because the
elimination half-life is short, the serum concentration is reduced to below therapeutically

effective levels well before the next dose, if dosing is less frequent than TID.
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[0103] Another problem associated with IR deferiprone is acute gastric distress, which can
persist for days or longer. This is a limiting adverse event for a substantial number of
patients, e.g., patients who stop taking the medication in the first few days as a result of the
gastric distress and thus forego the benefits of deferiprone.

[0104] Extended release (ER) dosage forms have been developed to enable twice daily or
once daily dosing for some drugs. Such dosage forms are designed to release the active drug
content gradually over an extended period of time, usually about 5 to 10 hours for a dosage
form intended for twice daily dosing, and over about 8 to 20 hours for a dosage form
intended for once daily dosing. This can generally be done only for drugs that are absorbed
throughout the ileum and duodenum, so that the extent of absorption is not compromised by
the gradual release as the dosage form passes through the intestines.

[0105] An 1ssue with ER dosage forms relates to the maximum (or peak) serum
concentration (Cpax). By protracting the period of absorption, e.g., with the use of an
extended release formulation, the C,,x will end up much lower than with the IR tablet. This
could be a problem in achieving the desired effects of certain drugs, such as iron chelators,
where both the Cyax and the area under the serum concentration vs. time graph (AUC) can
impact the efficacy.

[0106] Certain aspects of the present disclosure are directed to a deferiprone tablet for twice
daily (BID) dosing that is bioequivalent in the steady state to an IR tablet for TID dosing
using the same total daily dosage. In certain embodiments, the BID is bioequivalent in the
steady state, wherein after at least three days of dosing, the mean ratio of AUC (over 24
hours) and the mean ratio of Cmax for the tablets for BID dosing relative to the IR tablets for
TID is within 80% to 125%. The tablets for twice daily dosing then provide the same
chelation benefit to a subject as the IR tablets, yet with certain advantages of the twice daily
dosing. In addition to the convenience of BID dosing, this regimen enhances compliance in
patients, e.g., those who choose not to bring their mid-day dose to school or work and thus
lose the benefit of a full daily dose of deferiprone.

[0107] In certain aspects, the disclosed formulations are utilized to target particular serum

concentration time profiles and achieve the improved properties disclosed herein.
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[0108] Certain aspects of the disclosure are directed to overcoming problems associated with
TID dosing, without sacrificing the benefits of achieving the Cpax, by providing a tablet for
twice daily administration that provides both of the following when compared to an IR tablet
administered TID having the same total daily dosage:

1. Similar extent of absorption as IR tablets, and thus similar average serum
concentration; and

1. Similar peak serum concentration, but with the peaks occurring twice daily
instead of three times daily.

[0109] Certain aspects of the disclosure are directed to overcoming problems associated with
TID dosing, without sacrificing the benefits of achieving the Cpax, by providing a tablet for
twice daily administration that provides both of the following when compared to an IR tablet
administered TID having the same total daily dosage:

1. Equivalent extent of absorption as IR tablets, and thus similar average serum
concentration; and

11. Equivalent peak serum concentration, but with the peaks occurring twice daily
instead of three times daily.

[0110] Another aspect of the present disclosure is to provide a tablet formulation comprising
deferiprone for twice daily administration that exhibits delayed onset of release as well as
lengthening the duration of release, but without affecting the terminal half-life, thus enabling
the achievement of peaks and troughs in the serum. This advantage is applied to both whole
and half tablets, as the dissolution rate of half tablets is similar to that of whole tablets at all
relevant pHs, so that half tablets are bioequivalent to whole tablets in single dose
bioequivalence studies, in both the fasted state and the fed state.

[0111] Results shown herein also demonstrate that in the steady state, the delayed release
tablets of the present disclosure when administered BID were able to achieve the same
maximum peak concentrations (Cmax) as IR tablets of Ferriprox®, when the IR tablets were
given three times a day, and the total amount absorbed (AUC) was the same for both
products over a 24 hour period. Thus, certain benefits of twice daily dosing, and in some

instances less gastrointestinal distress, are obtained, without a compromise on efficacy.
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[0112] "Bioequivalence" refers to the absence of a significant difference between the
bioavailability, 1e., the extent of absorption and peak concentration, between two
pharmaceutical drug products (e.g., a test product and a reference product) over the course of
a period of time, at the same dose and under the same conditions.

[0113] The determination of whether or not a test product is bioequivalent to a reference
product is determined by performing a study, referred to as a bioequivalence or comparative
bioavailability study, in a group of subjects, usually about 18-36 subjects or more, under
controlled conditions.

[0114] The study can be done in a "crossover" design, which means that the study is done in
2 or more phases, usually at least a week apart, depending in part on the half-life of the drug.
In the first phase, half the subjects are randomly assigned to ingest the test product first and
the other half ingest the reference product first. In the second phase, each subject ingests the
alternate product.

[0115] In each phase, blood samples are drawn from each subject, on a predetermined
schedule after ingestion of the test product. The blood samples are then analyzed to
determine serum concentrations of the drug (test product, e.g., deferiprone) at each time
point. The results for each subject, for both the test and reference products, are then compiled
to determine the following:

. AUC — defined as the area under the curve of serum concentration versus time for a

chosen period of time after ingestion, for example, 24 hours.

. AUCT or AUCt — defined as the area under the curve of serum concentration versus

time from the time of ingestion to the last sampling time.

. AUCI or AUC; — defined as the area under the curve of serum concentration versus
time from the time of ingestion to time infinity, which is estimated using AUCy and

the terminal elimination rate.
o Cinax — defined as the peak serum concentration.

o AUC ratio — defined as the ratio of AUC from the test product to AUC from the

reference product, calculated for each subject.
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° Cmax ratio — defined as the ratio of Cpax from the test product to Cpax from the

reference product, also calculated for each subject.

) Mean AUC ratio — defined as the antilog of the average of the logarithms of AUC

ratios for all subjects.

o Mean Cpx ratio — defined as the antilog of the average of the logarithms of Cpax

ratios for all subjects.

[0116] An "equivalent extent of absorption" is defined as a mean AUC ratio between 80%
and 125% calculated for a test product versus a reference product, in a study usually
conducted in 18 or more subjects.

[0117] An "equivalent peak concentration" is defined as a mean Cyy,y ratio between 80% and
125% calculated for a test product versus a reference product, in a study usually conducted in
18 or more subjects.

[0118] Both an equivalent extent of absorption and an equivalent peak concentration must be
achieved to be considered bioequivalent.

[0119] For any bioavailability parameter, the "true" mean ratio of the parameter as measured
in the test product to that as measured in the reference product is defined as the mean ratio
that would be found in a study in an infinite number of subjects. As no study can be done in
an infinite number of subjects, the mean ratio as determined in any study is only an estimate
of the true mean ratio. As the number of subjects in a study is increased, the mean ratio
results generally become a better estimate of the true mean ratio. Unless stated otherwise
herein, reference to a product having a particular ratio of a parameter to that of a reference
product will be understood to mean the mean as determined in a study in at least 18 subjects.

[0120] Bioequivalence studies can be conducted as single dose studies, either in the fasted
state or the fed state. In a study conducted in the fasted state, the products are ingested
without food and usually at least several hours before or after a meal. If a study is conducted
in the fed state, the products are ingested with a meal or soon after a meal. In some
embodiments, bioequivalence studies can be single-dose or steady state. In a single dose

study, each subject receives only one dose of the product being ingested in each phase,

24



WO 2019/082128 PCT/IB2018/058350

although that dose can include more than 1 tablet, depending on the size of the dose being
studied. In a steady state study, subjects ingest doses on a dosing schedule regimen being
tested (for example, twice or three times daily) for at least several doses until steady state is
reached, and then blood samples are taken over a predetermined period, usually over one
day. For assessment of modified release formulations, whether delayed release or extended
release, a study in the presence of food and following several doses to achieve steady state
(to simulate effects during chronic dosing) is often conducted.

[0121] The administration of a tablet to a patient who has recently ingested a meal can alter
the rate and extent of absorption and, if a medicine is to be taken with a meal, it can be
important to characterize the rate and extent of absorption of the delayed release tablet with
food, compared to an IR tablet with food.

[0122] Bioequivalence studies can also be conducted as multi-dose studies, conducted over
at least several days of dosing to determine whether or not two products are bioequivalent in
the "steady state", after several days of dosing. "Steady state" as used herein is achieved
when the rate of drug input equals the rate of drug elimination, as determined by no further
increase in drug concentrations in the subject following the administration of repeated doses.
"Bioequivalent in the steady state" will be understood to mean that, after at least three days of
dosing of a test product, the mean ratio of AUC (over 24 hours) and the mean ratio of Cmax
1s within 80% to 125% of those for a reference product.

[0123] In some embodiments, the present disclosure provides a composition, e.g., delayed
release tablet, for twice daily dosing that is bioequivalent in the steady state to the same daily
dose of an IR tablet taken three times daily, e.g., as illustrated in the examples below.

[0124] Certain aspects of the disclosure are directed to a tablet for oral administration
comprising deferiprone, for which twice daily administration provides equivalent extent of
absorption, at least in a steady state study, when compared to the same total daily dosage
administered three times daily as IR tablets.

[0125] Certain aspects of the disclosure are directed to a tablet for oral administration
comprising deferiprone, for which twice daily administration provides equivalent peak serum
concentration, at least in a steady state study, when compared to the same total daily dosage

administered three times daily as IR tablets.
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[0126] Certain aspects of the disclosure are directed to a tablet for BID oral administration
comprising deferiprone, for which the characteristics of equivalent extent of absorption
and/or rate of absorption, as aforesaid, are met for, not only whole tablets, but also for half
tablets, so as to allow dosing with half tablets. In some embodiments, the tablets are
preferably debossed with a score line, to facilitate breaking into half tablets. For example, if
a whole tablet comprises about 1000 mg of deferiprone, such that a half tablet comprises
about 500 mg of deferiprone, then a dose of about 1500 mg can be taken as one whole tablet
plus one half tablet, and a total daily dose of 3000 mg can be achieved with BID dosing.

[0127] In some embodiments, to achieve desired absorption characteristics, tablets of the
disclosure are formulated to exhibit desired dissolution rates as shown by in vitro dissolution
testing. References to dissolution testing herein can be understood to mean testing in USP
apparatus 2, at 75 rpm, in 900 mL of media, i.e,, 0.1 N hydrochloric acid (HCI), 0.5 M
phosphate buffer at pH 4.5, and 0.5 M phosphate buffer at pH 6.8, unless indicated
otherwise. A stated dissolution result is understood to mean the average result of 6 or more
tablets.

[0128] Certain aspects of the disclosure are directed to a half tablet or whole tablet for oral
administration to a human subject, comprising a core comprising deferiprone, for which
dissolution at 60 minutes in pH 4.5 is between about 55% and about 90%, between about
60% and about 90%, or between about 65% and about 85%.

[0129] Certain aspects of the disclosure are directed to a half tablet or whole tablet for oral
administration to a human subject comprising a core comprising deferiprone, for which
dissolution at 60 minutes in pH 6.8 is between about 55% and about 90%, between about
60% and about 90%, or between about 65% and about 85%.

[0130] In some aspects, approximately 100% of the deferiprone is released within about 90
minutes when measured by USP Apparatus Type II Paddle Method at 75 rpm in 900 mL at
pH 6.8 or 4.5. In some aspects, approximately 50% of the deferiprone is released within
about 30 minutes when measured by USP Apparatus Type II Paddle Method at 75 rpm in 900
mL at pH 6.8 or 4.5.
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[0131] Also, certain aspects of the disclosure are directed to a half tablet or whole tablet for
oral administration to a human subject comprising a core comprising deferiprone, for which
dissolution at 60 minutes in 0.1 N HCI 1s under 20%, or under 10%.

[0132] In some embodiments, a single dose of a tablet of the disclosure provides a mean
AUC,/Cax ratio between 3.5 hours and 6.0 hours in fasted state when the tablet is
administered to human subjects.

[0133] In some embodiments, a single dose of a tablet of the disclosure provides a mean
AUC,./Cpax ratio between 3.5 hours and 6.0 hours in fed state when the tablet 1s administered
to human subjects. In some embodiments, the tablet comprises 1000 mg deferiprone. In
some embodiments, the tablet comprises 600 mg deferiprone. In some embodiments, the
mean Cppay 18 between 2.670 and 13.232 ug/mL when the tablet is administered to a human
subjects. In some embodiments, the median Tpy,y 1s between 1.33 and 4.00 hours when the
tablet is administered to human subjects. In some embodiments, the median Ty, 1s between
2.00 and 8.00 hours when the tablet is administered to human subjects. In some
embodiments, the median Ty, is between 1.33 and 6.03 hours when the tablet is
administered to human subjects. In some embodiments, the ratio of AUC)/Cy,x 1s between
2.858 to 6.596 hours when the tablet is administered to human subjects. In some
embodiments, the ratio of AUCY/Cpax 1s between 3.225 to 8.506 hours when the tablet is
administered to human subjects.

[0134] In some embodiments, the dosing is for treating a subject suffering from iron
overload (e.g., transfusional iron overload, e.g., in subjects suffering from thalassemia,
myelodysplasia, or sickle cell disease). Certain aspects of the disclosure are directed to
dosing regimens useful for the methods of treating iron overload as described herein. In
some embodiments of the methods for treating iron overload, the total amount of deferiprone
administered per day is about 1 mg/kg/day to about 200 mg/kg/day, about 1 mg/kg/day to
about 150 mg/kg/day, about 20 mg/kg/day to about 150 mg/kg/day, about 50 mg/kg/day to
about 125 mg/kg/day, or about 50 mg/kg/day to about 100 mg/kg/day. In some
embodiments, the administration is one, twice or three times daily. In some embodiments,

the dosing for treatment of iron overload is about 1 mg/kg to about 150 mg/kg, about 20
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mg/kg to about 150 mg/kg, 25 mg/kg to about 125 mg/kg, or about 50 mg/kg to about 100
mg/kg twice daily (BID).

[0135] In some embodiments, the dosing is for treating a subject suffering from a
neurodegenerative disease, e.g., Parkinson's disease, amyotrophic lateral sclerosis (ALS),
Huntington's  disease,  Friedreich's  Ataxia, Pantothenate Kinase  Associated
Neurodegeneration (PKAN), or neurodegeneration with brain iron accumulation (NBIA). In
some embodiments, a deferiprone composition of the disclosure (IR or DR composition) is
administered once, twice, or three times daily to a subject suffering from a neurodegenerative
disease, e.g., Parkinson's disease, ALS, Huntington's disease, Friedreich's Ataxia,
Pantothenate Kinase Associated Neurodegeneration (PKAN), or neurodegeneration with
brain iron accumulation (NBIA). In some embodiments, the subject suffers from ALS. In
some embodiments, the subject suffers from Huntington's disease. In some embodiments,
the subject suffers from Parkinson's disease.

[0136] Certain aspects of the disclosure are directed to dosing regimens useful for the
methods of treating a neurodegenerative disease described herein. In some embodiments of
the methods for treating a neurodegenerative disease, the total amount of deferiprone
administered per day is about 1 mg/kg/day to about 200 mg/kg/day, about 1 mg/kg/day to
about 150 mg/kg/day, about 1 mg/kg/day to about 100 mg/kg/day, about 1 mg/kg/day to
about 50 mg/kg/day, about 1 mg/kg/day to about 40 mg/kg/day, about 1 mg/kg/day to about
30 mg/kg/day, about 1 mg/kg/day to about 20 mg/kg/day, about 1 mg/kg/day to about 15
mg/kg/day, about 1 mg/kg/day to about 10 mg/kg/day, or about 1 mg/kg/day to about 5
mg/kg/day. In some embodiments, the administration is one, twice or three times daily. In
some embodiments, the dosing for treatment of a neurodegenerative disease is about 1 mg/kg
to about 100 mg/kg, about 1 mg/kg to about 50 mg/kg, 1 mg/kg to about 40 mg/kg, about 1
mg/kg to about 25 mg/kg, or about 1 mg/kg to about 20 mg/kg two times daily (BID).

[0137] In some embodiments of the methods, the amount of deferiprone in the composition
(e.g., a tablet) is from about 100 mg to about 1500 mg, from about 200 mg to about 1500 mg,
from about 400 mg to about 1500 mg, from about 600 mg to about 1500 mg, from about 800
mg to about 1500 mg, from about 1200 mg to about 1500 mg, from about 200 mg to about
1200 mg, from about 400 mg to about 1200 mg, from about 600 mg to about 1200 mg, from
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about 800 mg to about 1200 mg, from about 200 mg to about 1000 mg, from about 400 mg to
about 1000 mg, from about 600 mg to about 1000 mg, from about 800 mg to about 1000 mg,
from about 200 mg to about 800 mg, from about 400 mg to about 800 mg, from about 600
mg to about 800 mg, from about 200 mg to about 600 mg, from about 400 mg to about 600
mg, or from about 200 mg to about 400 mg. In some embodiments of the methods, the
amount of deferiprone in the composition (e.g., a tablet) is about 100 mg, about 200 mg,
about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 800 mg, about 1000 mg,
about 1100 mg, about 1200 mg, about 1300 mg, about 1400 mg, about 1500 mg, or any range
of values thereof. In particular, the amount of deferiprone in the composition (e.g., a tablet)
1s 600 mg or 1000 mg deferiprone. In some embodiments, the amount of deferiprone in the
tablet is 1000 mg deferiprone. In some embodiments, the amount of deferiprone in the tablet
1s 600 mg deferiprone.

[0138] In some embodiments of the methods, the total daily dose of deferiprone is from
about 100 mg/day to about 3000 mg/day, about 200 mg/day to about 3000 mg/day, from
about 400 mg/day to about 2400 mg/day, from about 600 mg/day to about 2400 mg/day,
from about 800 mg/day to about 2400 mg/day, from about 1200 mg/day to about 2400
mg/day, from about 1600 mg/day to about 2400 mg/day, from about 1800 mg/day to about
2400 mg/day, from about 2000 mg/day to about 2400 mg/day, from about 400 mg/day to
about 2000 mg/day, from about 600 mg/day to about 2000 mg/day, from about 800 mg/day
to about 2000 mg/day, from about 1200 mg/day to about 2000 mg/day, from about 1600
mg/day to about 2000 mg/day, from about 1800 mg/day to about 2000 mg/day, from about
400 mg/day to about 1800 mg/day, from about 600 mg/day to about 1800 mg/day, from
about 800 mg/day to about 1800 mg/day, from about 1200 mg/day to about 1800 mg/day,
from about 1600 mg/day to about 1800 mg/day, from about 400 mg/day to about 1600
mg/day, from about 600 mg/day to about 1600 mg/day, from about 800 mg/day to about
1600 mg/day, from about 1200 mg/day to about 1600 mg/day, from about 400 mg/day to
about 1200 mg/day, from about 600 mg/day to about 1200 mg/day, from about 800 mg/day
to about 1200 mg/day, from about 400 mg/day to about 800 mg/day, from about 600 mg/day
to about 800 mg/day, or from about 400 mg/day to about 600 mg/day. In some embodiments
of the methods, the total daily dose of deferiprone is about 200 mg/day, about 400 mg/day,
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about 600 mg/day, about 800 mg/day, about 1000 mg/day, about 1200 mg/day, about 1400
mg/day, about 1600 mg/day, about 1800 mg/day, about 2000 mg/day, about 2200 mg/day,
about 2400 mg/day, about 2600 mg/day, about 2800 mg/day, about 3000 mg/day, or any
range of values thereof.

[0139] In some embodiments of the methods, the composition (e.g., a tablet) is administered
once, twice, or three times a day. In some embodiments, the composition (e.g., a tablet)
contains about 100 mg, about 200 mg, about 400 mg, about 600 mg, about 800 mg, about
1000 mg, about 1200 mg, about 1600 mg, about 1800 mg, about 2000 mg, about 2200 mg, or
about 2400 mg of deferiprone and is administered once, twice, or three times a day. In some
embodiments, the composition (e.g., a tablet) contains about 600 mg of deferiprone and is
administered once or twice a day.

[0140] In some embodiments, the composition (e.g., a tablet) contains about 100, 200, 300,
or 400 mg of deferiprone and i1s administered once, twice, or three times a day. In some
embodiments, the composition (e.g., a tablet) contains about 400 mg of deferiprone and 1s
administered once, twice, or three times a day. In some embodiments, the composition (e.g.,
a tablet) contains about 500 mg of deferiprone and is administered once, twice, or three times
a day. In some embodiments, the composition (e.g., a tablet) contains about 1000 mg of
deferiprone and is administered once, twice, or three times a day.

[0141] Such embodiments disclosed herein can be used to avoid or reduce the risk of gastric
distress and/or to treat iron overload in a subject (e.g., suffering from thalassemia,
myelodysplasia, or sickle cell disease) or a neurodegenerative disease (e.g., amyotrophic

lateral sclerosis).

VI. Methods of Making

[0142] In some embodiments, the pharmaceutical composition is prepared for oral delivery.
In some aspects, the disclosure is directed to making a delayed release deferiprone tablet
disclosed herein.

[0143] In some embodiments, the method for making a delayed release deferiprone tablet

comprises (a) mixing deferiprone and one or more excipients; (b) compressing the mixture of
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(a) into a tablet core; and (c) coating the tablet core with an enteric coating suspension or
solution. The method can further comprise (d) scoring the tablet core.

[0144] In some embodiments, the method for coating a core with an enteric coating solution
or suspension comprises spray coating. In the case of coating by spray coating, the operation
can be performed according to general coating methods, e.g., a tablet core is spray-coated
with an enteric coating solution or suspension according to, for example, a fluidized bed
coating method, a pan coating method, or the like.

[0145] In some embodiments, the enteric coating solution or suspension comprises an enteric
polymer. In some embodiments, the enteric polymer is about 1-50%, about 1-40%, about 5-
40%, or about 5-30% of the enteric coating solution or suspension. In some embodiments,
the enteric polymer 1s about 20-80%, about 25-75%, or about 30-70% of the enteric coating
when the coating has dried. In some embodiments, the enteric polymer is about 50-60% by
weight of the enteric coating when the coating has dried. In some embodiments, the enteric
polymer is about 55% by weight of the enteric coating when the coating has dried.

[0146] In some embodiments, the enteric coating suspension or solution comprises a
plasticizer such as, e.g., diethyl phthalate, citrate esters (e.g., triethyl citrate), polyethylene
glycol, glycerol, acetylated glycerides, glycerin fatty acid ester, cetyl alcohol, stearyl alcohol,
acetylated citrate esters, dibutylsebacate, castor oil, or combinations thereof.

[0147] In some embodiments, the plasticizer is about 0.1-10%, about 0.1-5%, about 0.5-5%,
or about 0.5-2% of the enteric coating suspension or solution. In some embodiments, the
plasticizer is about 1-10% or about 4-8% by weight of the enteric coating when the coating
has dried. In some embodiments, the plasticizer is about 6% by weight of the enteric coating
when the coating has dried.

[0148] In some embodiments, the enteric coating suspension or solution comprises a
lubricant or anti-tack agent (e.g., talc).

[0149] In some embodiments, the lubricant or anti-tack agent is about 0.5-10%, about 0.5-
8%, about 0.5-5%, or about 1-5% of the enteric coating suspension or solution. In some
embodiments, the lubricant or anti-tack agent is about 10-30% or about 15-25% by weight of
the enteric coating when the coating has dried. In some embodiments, the lubricant or anti-

tack agent is about 20% by weight of the enteric coating when the coating has dried.
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[0150] In some embodiments, the enteric coating suspension or solution can further comprise
a diluent, e.g., a sugar (e.g., lactose, sucrose, fructose, mannitol and mixtures thereof).

[0151] In some embodiments, the diluent is about 0.5-10%, about 0.5-8%, about 0.5-5%, or
about 1-5% of the enteric coating suspension or solution. In some embodiments, the diluent
is about 10-30% or about 15-25% by weight of the enteric coating when the coating has
dried. . In some embodiments, the diluent is about 20% by weight of the enteric coating when
the coating has dried.

[0152] In some embodiments, the enteric coating can be applied as a solution or a latex
suspension in organic solvents or aqueous solvents or mixtures thereof Solvents such as
water, lower alcohol, lower chlorinated hydrocarbons, ketones, or mixtures thereof can be
used.

[0153] In some embodiments, the solvent is about 20-80%, about 30-80%, about 40-80%, or
about 50-75% of the enteric coating solution or suspension.

[0154] In some embodiments, at least one ionic, nonionic or polymeric surfactant can be
added as a stabilizing agent to the enteric coating suspension or solution. Suitable examples
of the surfactant include diethanolamine, fatty acids, hydroxypropylmethylcellulose,
hydroxypropylcellulose, monoethanolamine, nonoxynol, octoxynol, oleic acid, Poloxamers,
polyoxyethylene 50 stearate, polyoxy fatty acids, polyoxyl hydrocarbon ethers, polysorbates
(e.g., Polysorbate 80, etc.), povidone, fatty acid salts, sodium lauryl sulfate, sorbitan esters,
trolamine and the like, but are not limited to these.

[0155] In some embodiments, the enteric coating solution or suspension comprises a
plasticizer, a diluent, lubricant or anti-tack agent, and an enteric polymer.

[0156] After coating, in some embodiments, an antistatic agent such as talc can be used as
well.

[0157] By coating a tablet core disclosed herein with a coating layer using the methods
disclosed herein, immediate dissolution of the physiologically active substance from the
enteric granule at acidic pH (e.g., pH 1 to 4), which corresponds to dissolution in the vicinity
of the stomach during the early stage after oral administration, is suppressed, and subsequent
dissolution of the physiologically active substance at weakly acidic to weakly alkaline pH

(e.g., pH 4.5 to 8), which corresponds to dissolution in the small intestine and thereafter,
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especially in the duodenum to ileum, is facilitated. In particular, it is possible to more strictly

control the dissolution during the early stage after administration.

VII. Methods of Use

[0158] The present disclosure provides methods of using the pharmaceutical compositions
disclosed herein. In some embodiments, the pharmaceutical composition is for oral delivery.
Preferably, the pharmaceutical composition is a tablet for oral delivery. In some
embodiments, the pharmaceutical composition is a tablet (e.g., a delayed release tablet
disclosed herein).

[0159] For example, the most common adverse event with immediate release tablets of
deferiprone (Ferriprox®) is that it causes significant gastric distress. Such discomfort can
cause patients to refrain from taking the medication, leading to a worsening of their
condition. In addition, GI distress can impair health-related quality of life and lead to
physical, mental, and social distress. Spiegel, Am J Gastroenterol. 2011 Mar;106(3):380-5,
incorporated herein by reference in its entirety. In some embodiments, the compositions,
e.g., delayed release tablets, of the present disclosure are formulated to reduce gastric
distress, a problem that occurs in about 15-30% of patients who begin therapy with
deferiprone. In some embodiments, the compositions, e.g., delayed release tablets, disclosed
herein have negligible dissolution in the stomach, so as to minimize the gastric distress and
yet achieve sufficient rapid dissolution in the intestines to enable the desired rate of release in
the intestines. In some embodiments, the compositions, e.g., delayed release tablets,
disclosed herein have negligible dissolution in the stomach, so as to minimize the gastric
distress and yet achieve similar, but not identical serum concentration time profiles, in vivo,
as immediate release tablets of deferiprone, with the addition of a lag time of about one hour.

[0160] Certain embodiments of the disclosure are directed to a method for reducing gastric
distress in a human subject in need of deferiprone treatment comprising administering a
tablet (e.g., a scored delayed release deferiprone tablet) disclosed herein (e.g., a whole tablet,
a half tablet, or a combination thereof).

[0161] Certain embodiments of the disclosure are directed to a method for delayed release of

deferiprone in a human subject comprising administering a tablet disclosed herein (e.g., a
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whole tablet, a half tablet, or a combination thereof). Certain embodiments of the disclosure
are directed to a method of treating a medical condition in a human subject, e.g., where
deferiprone is desired, comprising administering a tablet (e.g., a scored delayed release
deferiprone tablet) disclosed herein (e.g., a whole tablet, a half tablet, or a combination
thereof).

[0162] The compositions, e.g., delayed release tablets, of the present disclosure can be
particularly useful in patients requiring blood transfusions for survival, such as
Hemoglobinopathies, including Thalassemia and Sickle Cell Disease, or patients who have a
secondary destruction of their red blood cell forming capability, such as those with
Myelodysplasia.

[0163] Deferiprone immediate release tablets (Ferriprox®) are currently used to minimize
the toxicity of high concentrations of iron in the body, tissues or cells. Thalassemia is a form
of inherited autosomal recessive blood disorder characterized by abnormal formation of
hemoglobin. The abnormal hemoglobin results in inadequate oxygen transport and an
accelerated rate of destruction of red blood cells. People with thalassemia make less
hemoglobin and have fewer circulating red blood cells than normal, which results in
moderate to severe anemia. Patients require life-long blood transfusions to treat their
thalassemia, typically every 2-4 weeks, and each blood transfusion results in an increase of
iron into the body, equivalent to the amount that is normally absorbed from food in the gut
over 6 months. Since there is no excretory pathway for iron, this excess will cause iron
overload, particularly in the liver and other more sensitive tissues with resultant endocrine
disorders and iron-induced cardiovascular illness.

[0164] Iron overload occurs in sickle cell disease (SCD) patients who require regular
chelation therapy. Voskaridou et al., Ann Hematol. 2005 Jul;84(7):434-40, incorporated
herein by reference in its entirety. Although Sickle Cell Disease is a different
hemoglobinopathy, patients with Sickle Cell Disease who require blood transfusions to
survive also suffer from iron-toxicity. This is also the case in patients with Myelodysplasia
who require repeated blood transfusions.

[0165] In some embodiments, the medical condition treated by a composition, e.g., a delayed

release tablet, of the present disclosure is iron overload. In some aspects, the medical
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condition treated by a composition, e.g., a delayed release tablet, is transfusional iron
overload in a subject whose prior chelation therapy is inadequate. In some aspects, the
medical condition treated by a composition, e.g., a delayed release tablet, is transfusional iron
overload in a subject who has a cardiac MRI T2* of 20 ms or less (e.g. 10 ms). In some
embodiments, the medical condition treated by a composition, e.g., a delayed release tablet,
of the present disclosure is in transfused patients with thalassemia. In some embodiments, a
composition, e.g., a delayed release tablet, of the present disclosure is used for treating
transfusional iron overload in patients with Sickle Cell Disease. In some embodiments, a
tablet (e.g., a scored delayed release deferiprone tablet) of the present disclosure is used for
treating transfusional iron overload in patients with Myelodysplasia.

[0166] The compositions, e.g., delayed release tablets, of the present disclosure can also be
particularly useful in patients with neurodegenerative disease such as Parkinson's disease,
amyotrophic lateral sclerosis (ALS), or Huntington's disease because the tablets are not
dissolved in the stomach, thus in some instances minimizing the gastric distress,
accompanied by nausea and vomiting, that is prominent in patients who start deferiprone.
Equally important, the DR tablets of the present disclosure are less rapidly absorbed than IR
tablets and other known deferiprone tablets, leading to less nausea and vomiting, where that
may be contributing to the GI distress. Yet, the DR tablets of the present disclosure are
sufficiently rapidly absorbed after reaching the duodenum, to enable ready penetration into
the brain, thereby enabling deferiprone to exhibit its beneficial effects in Parkinson's disease,
ALS, Huntington's disease and other neurodegenerative diseases where localized
accumulation of iron contributes to the pathology of the disease.

[0167] Parkinson's disease is a degenerative disorder of the central nervous system. The
motor symptoms of Parkinson's disease result from the death of dopamine-generating cells in
the substantia nigra, a region of the midbrain. Early in the course of the disease, the most
obvious symptoms are movement-related, e.g., shaking, rigidity, slowness of movement and
difficulty with walking and gait. Later in the course of the disease, thinking and behavioral
problems can arise, with dementia commonly occurring in the advanced stages of the disease,

and depression is the most common psychiatric symptom. Other symptoms include sensory,
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sleep and emotional problems. Parkinson's disease is more common in older people, with
most cases occurring after the age of 50.

[0168] The pathology of Parkinson's disease is characterized by the accumulation of a
protein called alpha-synuclein into inclusions called Lewy bodies in neurons, along with
insufficient formation and activity of dopamine produced in certain neurons within parts of
the midbrain. The anatomical distribution of the Lewy bodies is often directly related to the
expression and degree of the clinical symptoms of each individual. Diagnosis of typical cases
is mainly based on symptoms, with tests such as neuroimaging being used for confirmation.

[0169] Early motor symptoms of the disease are commonly managed through the treatment
with L-DOPA and dopamine agonists. As the disease progresses and dopaminergic neurons
continue to be lost, these drugs eventually become ineffective at treating the symptoms and at
the same time produce a complication called dyskinesia, marked by involuntary writhing
movements. Diet and exercise and some forms of rehabilitation have shown some
effectiveness in alleviating symptoms. Surgery and deep brain stimulation have been used to
reduce motor symptoms as a last resort in severe cases where drugs are ineffective. There is
no cure for Parkinson's disease.

[0170] Huntington's disease is a progressive brain disorder cause by a defective gene (HTT)
on chromosome 4 that codes for a protein called huntingtin. The defect causes expansion of
CAG (cytosine-adenine-guanine) triplet repeats in the gene coding huntingtin which damages
cells in the brain. A diagnostic genetic test for the defective huntingtin gene is available.

[0171] Symptoms of Huntington's disease usually develop between ages 30 and 50 and
include uncontrolled movement of the arms, legs, head, face and upper body. Huntington's
disease also causes a decline in thinking and reasoning skills, including memory,
concentration, judgment and ability to plan and organize. Huntington's disease brain changes
lead to obsessive-compulsive thoughts and actions and alterations in mood, such as
depression, anxiety, anger and irritability.

[0172] There is no cure for Huntington's disease, and treatments focus on managing
Huntington's disease symptoms. For example, antipsychotic drugs such as olanzapine are

used to treat chorea (involuntary movements), antipsychotic drugs or selective serotonin
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reuptake inhibitors are used to treat irritability, and selective serotonin reuptake inhibitors are
used to treat obsessive-compulsive thoughts or actions.

[0173] Amyotrophic lateral sclerosis (ALS) is a disease that causes death of the neurons
which control voluntary muscles. ALS is also known as Lou Gehrig's disease or motor
neurone disease (MND). ALS is characterized by stiff muscles, muscle twitching, and
gradual weakening of the muscles due decreased muscle size. This results in difficulty
speaking, swallowing and eventually breathing. The cause is not known in 90-95% of ALS
cases, while about 5-10% of ALS cases are genetically inherited. ALS diagnosis is based on
a person's signs and symptoms with testing done to rule out other potential causes.

[0174] There 1s no cure for ALS. Non-invasive ventilation may improve quality and length
of life. Riluzole, a sodium channel blocking drug, can delay the onset of ventilator
dependence or tracheostomy and may increase survival by approximately 2-3 months.
However, the average survival from onset to death is typically 2-4 years.

[0175] In some embodiments, the medical condition treated by a composition, e.g., a tablet
(e.g., a scored delayed release deferiprone tablet), disclosed herein is a neurodegenerative
disease. In some embodiments, the neurodegenerative disease is Parkinson's disease,
amyotrophic lateral sclerosis (ALS), Huntington's disease, Pantothenate-Kinase-associated
neurodegeneration, or Friedreich's Ataxia.

[0176] Accordingly, certain embodiments of the disclosure are directed to methods for
treating a neurodegenerative disease comprising a composition described herein. In some
embodiments, the neurodegenerative disease is Parkinson's disease, amyotrophic lateral
sclerosis (ALS), Huntington's disease, Friedreich's Ataxia, Pantothenate Kinase Associated
Neurodegeneration (PKAN), or neurodegeneration with brain iron accumulation (NBIA).
Some embodiments are directed to methods of reducing or slowing progression of a
disability associated with ALS. In some embodiments, the subject is further administered
riluzole. In some embodiments, the deferiprone is administered prior to, after or at the same
time as the riluzole is administered to the subject. In some embodiments, the total daily dose
of riluzole is about 20 mg/day to about 500 mg/day.

[0177] In some embodiments, the composition is a tablet, a delayed release tablet, a scored

delayed release tablet, a whole tablet, a half tablet, or a combination thereof. In some
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embodiments, the composition is administered by a dosing regimen described herein. In
some embodiments, the composition is administered in a fasted state or a fed state.

[0178] Certain aspects of the disclosure are directed to a method for treating a human subject
with iron overload, comprising orally administering to the subject in need thereof 3000
mg/day or 1200 mg/day deferiprone, wherein the subject is administered the deferiprone two
times per day. In some embodiments, the subject suffers from thalassemia or
myelodysplasia. In some embodiments, the subject suffers from a neurogenic disease. In
some embodiments, the 3000 mg/day deferiprone is administered at a dose of 1500 mg two
times a day (e.g., one and a half 1000 mg DR tablets; or three half 1000 mg DR tablets). In
some embodiments, the subject exhibits a Cpax of 48.5-10.5 pg/mL at steady state. In some
embodiments, the subject exhibits an AUC g4y of 75-95 pg - h /mL at steady state. In some
embodiments, the 1200 mg/day deferiprone 1s administered at a dose of 600 mg two times a
day. In some embodiments, the 1200 mg/day deferiprone is administered at a dose of 1200
mg one time per day. In some embodiments, the subject exhibits a Cy,,c of 4.00 to 13.558
ng/mL after administration of 600 mg deferiprone in the fed state. In some embodiments, the
subject exhibits a Cpax of 5.880 to 13.690 ug/mL after 600 mg deferiprone in the fasted state.
In some embodiments, the subject exhibits a Tyax of 1.333 to 8.000 hours after administration
of 1200 mg deferiprone. In some embodiments, the subject exhibits a AUC)/Cyax of 3.265 to
6.765 hr after administration of 1200 mg deferiprone.

[0179] In some embodiments of these methods, the subject suffers from Parkinson's disease.
In some embodiments of these methods, the subject suffers from Huntington's disease. In
some embodiments of these methods, the subject suffers from amyotrophic lateral sclerosis

(ALS).

VIIL Bioavailability

[0180] Pharmacokinetic (PK) parameters (e.g., Cmax, Tmax, AUCT, AUCI, K, T12) can be
assessed for subjects administered a tablet disclosed herein. In some embodiments, the PK
parameters are determined by a single dose study. In some embodiments, the PK parameters

are determined in a multi-dose or steady state study.
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[0181] In certain embodiments, a tablet disclosed herein, provides a mean AUC/Cyyx ratio
between 3.5 hours and 6.0 hours in single dose bioequivalence studies in both fasted and fed
state when the tablet is administered as a whole tablet and when administered as half tablet.

[0182] While the present application has been illustrated by the description of embodiments
thereof, and while the embodiments have been described in detail, it is not the intention of
the applicants to restrict or in any way limit the scope of the appended claims to such detail.
Additional advantages and modifications will readily appear to those skilled in the art, having
the benefit of the present application. Therefore, the application, in its broader aspects, is not
limited to the specific details, illustrative examples shown, or any apparatus referred to.
Departures may be made from such details, examples and apparatuses without departing

from the spirit or scope of the general inventive concept.

Examples

[0183] The working of the invention might be better understood from the following

examples, which are intended to be illustrative and not limiting of the scope of the invention.

Example 1: Preparation of Enteric Coated Delayed Release Tablets

Table 1: Deferiprone Delayed Release Tablet (1000 mg and 600 mg)

Component Function Amount Amount
(1000 mg) (600 mg)
mg % mg %

Deferiprone Active 1000 89.6 600 88.7
HPMCAS-LF Enteric polymer 28 2.51 29.5 436
Magnesium pH adjusting agent 50 4.48 245 3.62
oxide
Colloidal Silicon | Glidant 2.6 0.23 1 0.15
Dioxide (part 1)
Subtotal 1080.6 96.8 655 96.8
Post
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Compaction
Magnesium Lubricant 17.2 1.54 4 0.59
stearate
Colloidal Silicon | Glidant 22 0.20 1 0.15
Dioxide (part 2)
Total 1100 98.5 660 97.6
Coating
Triethyl Citrate | Plasticizer 1.03 0.09 1.03 0.15
Sucrose Diluent 3.09 0.28 3.09 0.46
Talc Anti-tacking agent 3.09 0.28 3.09 0.46
*Methacrylic Enteric polymer 31 0.83 31 1.37°
Acid Copolymer
Dispersion
**Purified Water 124 - 126.8 -
TOTAL 1116.5 100 676.5 100
COATED
TABLET

* Contains 30% solids.

** Evaporates during the coating process.

# The weight percentage of methacrylic acid copolymer in the coating when the coating has

dried.

[0184]

silicon dioxide (part 1) were mixed together, and the mixture was compacted and milled into
granules. Magnesium stearate and colloidal silicon dioxide (part 2) were added to and mixed
with the granules, and the resulting mixture was compressed into core tablets of about 1100

mg or about 660 mg weight on capsule-shape tooling, bisected on both sides.

[0185]

side-vented coating pan until the tablets had a targeted weight gain of approximately 1.5%

40

To prepare the tablet core, deferiprone, HPMCAS, magnesium oxide, and colloidal

The enteric coating suspension was sprayed onto the deferiprone core tablets in a




WO 2019/082128 PCT/IB2018/058350

for the 1000 mg tablets and 2.5% for the 600 mg tablets. The resulting delayed release tablet
was designed to have negligible dissolution in the stomach, but rapidly dissolve in the

duodenum, for preventing gastric distress. These properties apply to the whole tablet and the

half tablet.

Example 2: Dissolution Characteristics of Delayed Deferiprone Tablet (whole and half)

[0186] The dissolution characteristics of the 1000 mg delayed release deferiprone tablet
prepared in Example 1 was tested in vitro using both whole and half tablets.

[0187] Dissolution testing was performed in USP apparatus 2, at 75 rpm, in 900mL of 0.1 N
hydrochloric acid (HCI), 0.5 M phosphate buffer at pH 4.5, and 0.5 M phosphate buffer at pH
6.8. The 1000 mg tablets of Example 1 showed the following dissolution characteristics for
both whole tablets and half tablets:

[0188] Dissolution was below 20% at 180 minutes in 0.1 N HCI [Fig. 1].
[0189] Dissolution was above 60% at 60 minutes in pH 6.8 [Fig. 2].
[0190] Dissolution was above 80% at 60 minutes in pH 4.5 [Fig. 3].

Example 3: Comparison of Dissolution Rates for Delayed Release vs. Enteric Coated
Deferiprone Tablets

[0191] The dissolution profile for the whole and half delayed release 1000 mg tablet
prepared in Example 1 were compared to the dissolution profile for whole and half enteric
coated (EC) tablets (Avicenna Lab, Iranian Pat. Appl. No. 90-07-27-71996).

[0192] The EC tablet (Avicenna Lab) used for comparison included a core tablet of 500 mg
deferiprone, 290 mg microcrystalline cellulose, 1 mg colloidal silicon dioxide, and 9 mg
magnesium stearate (800 mg total core weight). The EC tablet (Avicenna Lab) also included
a coating of 34.68 mg methacrylic acid copolymer, 15.56 mg talc, 3.61 mg PEG 6000, 4.38
mg titanium dioxide, 4.93 mg hypromellose, 6 cm Poaz, and 0.82 mg sodium bicarbonate
(63.98 mg total weight of coating). The weight of the coating is about 7.4% of the total
weight of the EC tablet.
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[0193] Dissolution testing was carried out in a USP Apparatus II at 75 rpm using 900 mL of
0.1N HCI for 180 minutes. Samples were collected at 5 minute intervals to characterize the
dissolution profile of the tablets.

[0194] In sum, the whole and half delayed release deferiprone tablets from Example 1 had
dissolution below 20% at 60, 90, 120, 150, and 180 minutes in 0.1 N HCI (representing the
pH of the stomach). No dissolution in 0.1 N HCI was observed for the whole EC tablet
(Avicenna Lab), but rapid and complete dissolution were observed in buffered solutions:
95% dissolved at 30 min in a pH 4.5 solution; 94% dissolved at 30 min in a pH 6.0 solution;
and 88% dissolved at 30 min in a pH 6.8 solution. However, the half EC tablets (Avicenna
Lab) rapidly dissolve, thus losing their enteric coating properties.

[0195] Thus, the delayed release formulation of Example 1 demonstrated an advantage over
other enteric-coated tablets of deferiprone. In particular, the 1000 mg delayed release tablet
of Example 1 exhibits a delayed release in a milieu, representing the pH of stomach acid, but
has attributes beyond that provided by an enteric coating. Specifically, the new delayed
release tablet of the invention confers a similar rate of dissolution with half and whole
tablets, independent of the pH of the dissolving media. That is, the delayed release tablet
embraces certain attributes of an enteric coated tablet, without its deficiencies, so that tablets

can be halved to enable fine tuning of the dosing to administer half tablets.
Examples 4-5: 24 Hour Bioequivalence Studies

[0196] Examples 4-5 relate to bioequivalence studies in human subjects, using the 1000 mg
delayed release tablet of deferiprone in Example 1 and Ferriprox® IR tablets.

[0197] The first study (Example 4) was a single dose study, which showed a delay in the
absorption of the DR tablets, but not an increase in the terminal half-life, and also that half
tablets had a similar rate and extent of absorption as whole tablets, whether or not they were
administered with food.

[0198] The second study (Example 5) was a multiple dose study of equivalent daily doses of
DR and IR tablets. This study showed that at steady state, the DR tablets were bioequivalent
in the steady state to the IR tablets.
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Example 4: Single Dose Pharmacokinetic Study of Deferiprone Delayed Release Tablets
Under Fasting and Fed Conditions Versus Ferriprox® Immediate Release Tablets Under Fed
Conditions in Healthy Volunteers

[0199] This was a randomized, single dose, open-label, 4-period, 4-sequence crossover study
in healthy male and female volunteers. Subjects were randomized to receive single doses of

the following treatments in different sequences, with a 7-day washout period between drug

administrations:
[0200] One intact 1000 mg tablet of deferiprone DR under fasting conditions (n=23);
[0201] One intact 1000 mg tablet of deferiprone DR under fed conditions (n=21);
[0202] Two half-tablets (total 1000 mg) of deferiprone DR under fed conditions (n=26); and
[0203] Two 500 mg tablets of Ferriprox® IR formulation under fed conditions (n=24).
[0204] The objectives of the study were to evaluate the effect of food on the PK profile of a

single dose of deferiprone DR, to compare the PK profile of the half-tablets to that of the
intact tablet, to compare the PK profile of deferiprone DR to that of Ferriprox® IR, and to
evaluate the safety and tolerability of a single dose of deferiprone DR.

[0205] The main PK parameters of this study are shown in Table 2, and the relative
bioavailability is shown in Table 3. Under fed conditions, the time (Tuayx) to reach the
maximum serum concentration (Cpayx) of deferiprone was longer with the DR formulation
(3.00 hours) compared with the IR formulation (1.33 hours). The Cpux for the DR
formulation was about 65% of that for the IR formulation. Post-absorption serum drug levels
declined at similar rates, with a half-life of approximately 1.8 hours for both formulations.
Moreover, there was no significant difference in extent of exposure (AUC) to the drug
between the two formulations.

[0206] When the DR tablet was administered as half tablets, neither Cp,x nor AUC differed
significantly from whole tablet values. With respect to the effect of food, the bioavailability
of the DR formulation was the same whether it was administered under fasting or fed
conditions. Since the same total dose was given for the DR and IR tablets, it was expected
that the Cpax would be higher for the IR tablets. However, these results provided evidence
that 50% more deferiprone in a DR tablet could be given to achieve the same Cp,x as the IR

tablet.
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[0207] For each subject of the pharmacokinetic study, the ratio of AUCy.inr over Cpax Was
calculated (Table 4). The resulting ratio was transformed by determining the natural
logarithm of the ratio. The mean of the logarithmically transformed ratios across the subjects
in the study was calculated and the mean log value was subsequently inversely transformed

to the normal scale by determining the anti-logarithm of the mean value.

Table 2: Summary of Pharmacokinetic Parameters

Deferiprone DR, | Deferiprone DR, | Deferiprone DR | Deferiprone IR,
Parameter (units) fasting fed half-tablets, fed fed
Cuae (1g/mL) Mean 6.133 6.089 6.620 9.621
(range) (2.670-13.232) (2.908-9.514) | (3.236-12.419) | (3.731-19.125)
Standard Deviation 2.246 1.954 2.326 3.860
(SD)
Tunae (hours) Mean 2.286 3.673 3.273 1.886
Median (range) 2.33 (1.33-4.00) | 3.00(2.00-8.00) | 2.67(1.33-6.03) | 1.33 (0.50-8.00)
AUCT (ug-h/mL) 27.48 (29.2) 27.63 (25.6) 28.52(25.9) 29.64 (27.4)
AUCT (ug-h/mL) 27.86 (29.2) 28.41 (25.6) 29.05 (26.2) 30.26 (27.6)
Toar (hours) 1.83 (11.7) 1.80 (16.5) 1.77 (13.7) 1.79 (14.8)

Table 3: Relative Bioavailability of Deferiprone Delayed-Release Tablets

Ratio (90% CI)
Parameter (units) Deferiprone DR Deferiprone DR Fed | Deferiprone DR vs.
Fed vs. Fasted whole vs. half IR, Fed
Cunax (ng/mL) 98.7 (86.6-112.4) 89.0(78.5-100.9) 65.5 (57.6 -74.5)
AUCT (pg-h/mL) 99.0(95.2-102.9) 96.7 (93.2-100.4) 92.4 (88.9-96.0)
AUCI (ug-h/mL) 100.0 (96.3 — 103.8) 97.5 (94.1-101.1) 93.1 (89.7-96.7)
Table 4: AUCI/Cmax
Ratio DR 1000mg [DR1000 mg DR 1000 mg |IR S00 mg tablet
tablet - fasting |tablet - fed  |half tablet - fed |- fed

AUCI/Cmax (hr) 4.735 4.763 4.423 3.225
(range) (2.858 - 6.596) |(3.225- 8.506) |(3.174- 6.529) |(2.073- 4.497)
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Example 5: Steady State Comparative Bioavailability of Study of Deferiprone Delayed Release
(DR) Tablets vs. Immediate Release (IR) Tablets at Steady State in Healthy Volunteers

[0208] A 2-period crossover study was conducted to assess the comparative bioavailability
of 1000 mg deferiprone DR tablets (as shown in Example 1) and deferiprone (Ferriprox®) IR
tablets at steady state in 35 healthy volunteers. Subjects were randomized to receive the
following two treatments, separated by 5 days of washout:

[0209] Treatment A: Deferiprone DR, 1500 mg (one and a half 1000 mg tablets) every 12
hours (BID) (total of 3000 mg/day) for 3 days, administered under fed conditions; and

[0210] Treatment B: Ferriprox® IR, 1000 mg (two 500 mg tablets) every 8 hours (TID)
(total of 3000 mg/day) for 3 days, administered under fed conditions.

[0211] After appropriate screening and baseline testing, subjects were administered
deferiprone BID or TID, as applicable, on Days 1-3. Following a washout period, they
returned to the site in the evening of Day 8 and received the other treatment over Days 9-11
and checked out in the morning of Day 12.

[0212] For each period, blood samples for pharmacokinetic (PK) assessment were taken
prior to the first dose of the day on the first two days of dosing (Days 1-2 and Days 9-10),
and then at specified time points post-dose over a 24-hour period on the third day (Day 3 and
Day 11).

[0213] The PK comparisons between deferiprone DR and Ferriprox® IR were done at steady
state (i.e., using the data for the 0—24 hour interval on the third day for each treatment).

[0214] Statistical analysis for of AUC24hr-ss, Cimax-sss Crmin-ss, C24-ss, Tmax-ss, are based on an
ANOVA model. The two-sided 90% confidence interval of the difference between
treatments were calculated for each parameter. The data of AUC¢.24nr-ss, Cimax-ss, Cimin-ss, and
Ca4.5s were log-transformed prior to the ANOVA.

[0215] Criteria for bioequivalence in the steady state were established by the 90% confidence
iterval for AUC24nr-ss and Crax-ss that needed to be within 80-125%.

[0216] Summaries of the study results for DR Deferiprone tablets BID and IR tablets TID in
subjects at steady state are shown in Tables 5 and 6, and Fig. 4.
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Table S: PK Results for Deferiprone DR Tablets BID and IR Tablets TID in Subjects at

Steady State

Parameter (units)

Treatment A (Deferiprone DR)
a

Treatment B (Deferiprone IR) "
(n=35)

(n=3%)
Mean (C.V. %) Mean (C.V. %)
Chnax,ss (ng/mL) 9.587(21.1) 10.798 (27.9)

Tmaxss (hours)

3.67 (1.50-17.00)

9.00 (0.50-18.00)

AUC(0.24)55 (ug *h/ mL)

83.634 (22.4)

83.364 (23.3)

“ One and a half 1000 mg tablets b.i.d. (every 12 hours) for a total of 3000 mg/day, for 3 consecutive
days.

® Two 500 mg tablets #.i.d. (every 8 hours), for a total of 3000 mg/day, for 3 consecutive days.
“Median (range) is presented. Ty, was calculated from the 1st dose of the day.

Table 6: Comparison of Results for Steady State Bioequivalence of Deferiprone DR
Tablets BID and IR Tablets TID

90% fi Limits (%
Parameter (units) Ratio o Confidence Limits (%)
Lower Upper
Cinax,ss (ng/mL) 88.74 83.00 94.89
AUC-24n)ss (ng-h/mL) 99.31 97.03 101.63
[0217] The results demonstrate that over a 24 hour period, the DR tablets, when given twice

a day, were able to achieve the same maximum peak concentrations (Cyax) as the IR tablets,
when given three times a day, and that the total amount absorbed (AUC) was essentially the

same for both products over a 24 hour period when the total daily dose was the same.

Example 6: Bioavailability of Deferiprone Delayed Release (DR) 600 mg Tablets vs. Oral
Solution in Healthy Volunteers

[0218] In this study, healthy subjects were randomized to receive the following four
treatments in different orders, with a 7-day washout period between treatments:
[0219] Treatment A: Deferiprone DR, 1200 mg (two 600 mg tablets) single dose under fed
conditions (n=18);

[0220] Treatment B: Deferiprone DR, 1200 mg (two 600 mg tablets) single dose under

fasting conditions (n=17);
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[0221] Treatment C: Deferiprone DR, 1200 mg (four half-tablets) single dose under fed
conditions (n=18); and

[0222] Treatment D: Oral solution (Ferriprox®, 1200 mg (100 mg/mL) single dose under
fasting conditions (n=17).

[0223] Blood samples were collected pre-dose and over a 24-hour interval post-dose. PK
parameters (Cpax and Tyay) are shown in Table 7. The ratio of AUCI to Cpax 1s shown in
Table 8. These results show that the Cy,x for the 600 mg DR tablets is about half of the Cyax
of the oral solution, and the AUCI/C s« for the 600 mg DR tablet is about twice the ratio for

the oral solution.

Table 7. Cmax (ng/mL) and Tmax (hr)

Treatment A |Treatment B gﬁagg]: I:; ¢ 35:::mﬁnip n
Parameter (units) (DR600mg |(DR600mg | 0’ tsg_ s tes(;’)“ 10

tablets — fed) |tablets — fasted) fed)
Cumax (ng/mL) Mean 8.047 8.214 7.429 16.712
(Range) (4.300-13.558) |(5.880-13.690) |(4.551-12.321) |(8.613-24.059)

SD 2.845 2.181 2.004 4,540

3.926 2.051 3.494 0.522
T“‘i‘i‘.(hr) Mean (Ranges |} 333 g 000, [(1.333-3.500; |(1.333-8.000; |(0.250- 1.000;
median) 4.000) 2.000) 3.108) 0.500)

Table 8. AUCY/Cnax

Treatment C |[Treatment D
. Treatment A |Treatment B (DR 600 mg |(Oral solution —
Ratio (DR 600 mg |(DR 600 mg half tablets — |fasted)
tablets — fed) |tablets — fasted) fed)
AUCIT/Cyyax (hr) Mean 4.758 4.393 5.004 2.490
(Range) (3.265- 6.765) [(3.511-5.884) |(3.567-7.589) |(1.633-3.277)

Example 7: Preparation of Enteric Coated Delayed Release Tablets
Table 9: 600 mg Deferiprone Delayed Release Tablets

Component Function Amount

(600 mg)

mg %

Deferiprone Active 600 87.7
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Hypromellose Acetate Release controlling 29.5 431
Succinate(NF) AS-LF polymer

Magnesium oxide pH adjusting agent 24.5 3.58
Colloidal Silicon Dioxide | Glidant 1 0.1462
(part 1)

Subtotal 655 95.7
Post Compaction

Magnesium stearate Lubricant 4 0.585
Colloidal Silicon Dioxide | Glidant 1 0.1462
(part 2)

Total 660 96.5
Coating

Triethyl Citrate NF Plasticizer 1.032 0.1509
Sucrose NF (extra fine) Coating agent 3.09 0.452
Talc USP 500 mesh Anti-tacking agent 2.09 0.306
*Methacrylic Acid Release controlling 30.96 4.53
Copolymer Dispersion polymer

NF

Titanium Dioxide USP Opacifying agent 8.5 1.243
**Purified Water 154.3 22.6
TOTAL COATED 684 100
TABLET

* Contains 30% solids.

** Evaporates during the coating process.

[0224] To prepare the tablet core, deferiprone, hypromellose acetate succinate(NF) AS-LF,
magnesium oxide light USP/EP, and colloidal silicon dioxide (part 1) were mixed together,
and the mixture was compacted and milled into granules. Magnesium stearate and colloidal
silicon dioxide (part 2) were added to and blended with the granules. The resulting mixture

was compressed into core tablets. The tablets were then coated.
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[0225] In addition to the various embodiments described herein, the present disclosure
includes the following embodiments numbered E1 through E132. This list of embodiments is
presented as an exemplary list and the application is not limited to these embodiments.

[0226] El. A delayed release tablet comprising deferiprone for oral administration to a
human subject, wherein twice daily administration of the delayed release tablet is
bioequivalent in the steady state to the same daily dose of an immediate release tablet
comprising deferiprone administered three times daily.

[0227] E2.  The tablet according to E1, wherein the tablet is a whole tablet that is scored
to facilitate breakage into half tablets.

[0228] E3.  The tablet according to E2, wherein the half tablets are bioequivalent to the
whole tablet in either the fasted state or the fed state.

[0229] E4.  The tablet according to E3, wherein half tablets are bioequivalent to the whole
tablet in both the fasted state and the fed state.

[0230] ES.  The tablet according to any one of E1 to E4, wherein the tablet consists of: (a)

a core comprising deferiprone in a therapeutically effective amount and (b) an enteric

coating.

[0231] E6.  The tablet according to ES, wherein the core further comprises an enteric
polymer.

[0232] E7.  The tablet according to E6, wherein the enteric polymer in the core is selected

from the group consisting of hydroxypropyl methylcellulose (HPMC) acetate succinate,
HPMC phthalate, polyvinyl acetate phthalate, methacrylic acid copolymers, a derivative
thereof, and a combination thereof.

[0233] E8.  The tablet according to E7, wherein the enteric polymer is present in an
amount of about 1% to about 20% by weight of the core.

[0234] E9.  The tablet according to any one of El to E8, wherein a single dose of the
tablet provides a mean AUC,,/Cy,x ratio between 3.5 hours and 6.0 hours in fasted state when
the tablet 1s administered to human subjects.

[0235] E10. The tablet according to any one of E1 to E8, wherein a single dose of the
tablet provides a mean AUC./Cy,x ratio between 3.5 hours and 6.0 hours in fed state when

the tablet is administered to human subjects.
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[0236] Ell. The tablet according to E9 or E10, wherein the tablet comprises 1000 mg
deferiprone.

[0237] E12. The tablet according to E9 or E10, wherein the tablet comprises 600 mg
deferiprone.

[0238] E13. The tablet according to E11, wherein the mean Cp,x 1s between 2.670 and

13.232 ug/mL when the tablet is administered to human subjects.

[0239] E14. The tablet according to E11, wherein the median Ty, 1s between 1.33 and
4.00 hours when the tablet is administered to human subjects.

[0240] E15. The tablet according to E11, wherein the median Ty, 1s between 2.00 and
8.00 hours when the tablet is administered to human subjects.

[0241] El16. The tablet according to E11, wherein the median Ty, 1s between 1.33 and
6.03 hours when the tablet is administered to human subjects.

[0242] E17. The tablet according to E11, wherein the ratio of AUCI/Cyy,y is between 2.858
to 6.596 hours when the tablet is administered to human subjects.

[0243] E18. The tablet according to E11, wherein the ratio of AUCI/C,y,y 1s between 3.225
to 8.506 hours when the tablet is administered to human subjects.

[0244] E19. A tablet for oral administration of an active pharmaceutical ingredient to a
human subject, wherein the tablet comprises: (a) a core comprising the active pharmaceutical
ingredient in a therapeutically effective amount and an enteric polymer, and (b) an enteric
coating, wherein the tablet 1s scored such that it can be administered as a whole tablet or a
half tablet and wherein if the tablet is administered as one or more half tablets, the half
tablets are bioequivalent to the whole tablets in either the fasted state or the fed state.

[0245] E20. The tablet of E19, wherein the enteric polymer in the core is selected from the
group consisting of hydroxypropyl methylcellulose acetate succinate (HPMCAS), HPMC
phthalate, polyvinyl acetate phthalate, methacrylic acid copolymers, a derivative thereof, and
a combination thereof.

[0246] E21. The tablet of E20, wherein the enteric polymer is present in an amount of
about 1% to about 20% by weight of the core.

[0247] E22. The tablet according to any one of E19 to E21, wherein the active

pharmaceutical ingredient is deferiprone.
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[0248] E23. The tablet according to any one of E19 to E22, wherein twice daily
administration of the tablet is bioequivalent in the steady state to the same daily dose of the
immediate release (Ferriprox®) tablet comprising deferiprone administered three times daily.

[0249] E24. The tablet according to any one of E19 to E23, wherein a single dose of the
tablet provides a mean AUC../Cyyx ratio between 3.5 hours and 6.0 hours in fasted state when
the tablet is administered to human subjects.

[0250] E25. The tablet according to any one of E19 to E23, wherein a single dose of the
tablet provides a mean AUC./Cy,y ratio between 3.5 hours and 6.0 hours in fed state when

the tablet is administered to human subjects.

[0251] E26. The tablet according to E24 or E25, wherein the tablet comprises 1000 mg
deferiprone.

[0252] E27. The tablet according to E24 or E25, wherein the tablet comprises 600 mg
deferiprone.

[0253] E28. The tablet according to E26, wherein the mean Cyy,y is between 2.670 and

13.232 pg/mL when the tablet is administered to human subjects.

[0254] E29. The tablet according to E26, wherein the median Ty, is between 1.33 and
4.00 hours when the tablet is administered to human subjects.

[0255] E30. The tablet according to E26, wherein the median Ty, 1s between 2.00 and
8.00 hours when the tablet is administered to human subjects.

[0256] E31. The tablet according to E26, wherein the median Ty, 1s between 1.33 and
6.03 hours when the tablet is administered to human subjects.

[0257] E32. The tablet according to E26, wherein the ratio of AUCI/Cyy,y 1s between 2.858
to0 6.596 hours when the tablet is administered to human subjects.

[0258] E33. The tablet according to E26, wherein the ratio of AUCI/Cy,y 1s between 3.225
to 8.506 hours when the tablet is administered to human subjects.

[0259] E34. A tablet for oral administration of an active pharmaceutical ingredient
comprising: (a) a core comprising the active pharmaceutical ingredient in a therapeutically
effective amount and an enteric polymer, and (b) an enteric coating, the tablet being a whole
tablet which is scored to facilitate breakage of the tablet into half tablets, wherein both the

whole and the half tablets display a delayed release dissolution profile.
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[0260] E35. The tablet according to E34, wherein the half tablets are bioequivalent to the
whole tablets in either the fasted state or the fed state.

[0261] E36. The tablet according to E35, wherein the enteric polymer in the core is
selected from the group consisting of hydroxypropyl methylcellulose acetate succinate
(HPMCAS), HPMC phthalate, polyvinyl acetate phthalate, methacrylic acid copolymers, a
derivative thereof, and a combination thereof.

[0262] E37. The tablet according to E36, wherein the enteric polymer is present in an
amount of about 1% to about 20% by weight of the core.

[0263] E38. The tablet according to any one of E34 to E37, wherein the active
pharmaceutical ingredient is deferiprone.

[0264] E39. The tablet according to any one of E34 to E38 wherein both the whole and the
half tablets exhibit dissolution below 20% at 60 minutes in 0.1 N HCL

[0265] E40. The tablet according to any one of E34 to E39, wherein a single dose of the
tablet provides a mean AUC,./C,y,x ratio between 3.5 hours and 6.0 hours in fasted state when
the tablet 1s administered to human subjects.

[0266] E41. The tablet according to any one of E34 to E39, wherein a single dose of the
tablet provides a mean AUC,/Cyax ratio between 3.5 hours and 6.0 hours in fed state when

the tablet 1s administered to human subjects.

[0267] E42. The tablet according to E40 or E41, wherein the tablet comprises 1000 mg
deferiprone.

[0268] E43  The tablet according to E40 or E41, wherein the tablet comprises 600 mg
deferiprone.

[0269] E44. The tablet according to E42, wherein the mean Cyyy 1s between 2.670 and

13.232 ug/mL when the tablet is administered to human subjects.

[0270] E45. The tablet according to E42, wherein the median T,y is between 1.33 and
4.00 hours when the tablet is administered to human subjects.

[0271] E46. The tablet according to E42, wherein the median T,y is between 2.00 and
8.00 hours when the tablet is administered to human subjects.

[0272] E47. The tablet according to E42, wherein the median Ty, is between 1.33 and

6.03 hours when the tablet is administered to human subjects.
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[0273] E48. The tablet according to E42, wherein the ratio of AUCI/Cy,y 1s between 2.858
to0 6.596 hours when the tablet is administered to human subjects.

[0274] E49. The tablet according to E42, wherein the ratio of AUCI/Cyy 1s between 3.225
to 8.506 hours when the tablet is administered to human subjects.

[0275] E50. A tablet for oral administration comprising: (a) a core comprising deferiprone
in a therapeutically effective amount and an enteric polymer; and (b) an enteric coating
comprising an enteric polymer, wherein the tablet is suitable for twice daily dosing.

[0276] ES51. The tablet of ESO which is scored to facilitate breakage of the tablet into half
tablets.

[0277] ES52. The tablet of ES1 which can be administered as one or more whole tablets,
one or more half tablets, or a combination thereof.

[0278] E53. The tablet according to any one of ESO to ES2, wherein the enteric polymer in
the core is selected from the group consisting of hydroxypropyl methylcellulose acetate
succinate (HPMCAS), HPMC phthalate, polyvinyl acetate phthalate, methacrylic acid
copolymers, a derivative thereof, and a combination thereof.

[0279] E54. The tablet according to ES3, wherein the enteric polymer is present in an
amount of about 1% to about 20% by weight of the core.

[0280] ESS.  The tablet according to any one of E50 to E54, wherein the enteric polymer in
the enteric coating is selected from the group consisting of hydroxypropyl methylcellulose
acetate succinate (HPMCAS), HPMC phthalate, polyvinyl acetate phthalate, methacrylic acid
copolymers, a derivative thereof, and a combination thereof.

[0281] E56. The tablet according to any one of ESO to ESS5, wherein the core further
comprises a basic excipient and a glidant.

[0282] ES57. The tablet according to ES6, wherein the basic excipient is selected from the

group consisting meglumine, metal oxides, metal hydroxides, basic salts of weak acids, and a

combination thereof.

[0283] ES8. The tablet according to ES6 or E57, wherein the glidant is colloidal silicon
dioxide.

[0284] E59. The tablet according to any one of E56 to ES8 further comprising a lubricant.
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[0285] E60. The tablet according to ES9, wherein the lubricant is selected from the group
consisting of magnesium stearate, calcium stearate, stearic acid, sodium stearyl fumarate,
talc, and a combination thereof.

[0286] E61. The tablet according to any one of ES4 to E60, wherein the enteric coating
further comprises a plasticizer and an anti-tacking agent.

[0287] E62. The tablet according to E61, wherein the plasticizer is selected from the group
consisting of a citrate ester, diethyl phthalate, polyethylene glycol, glycerol, acetylated
glycerides, acetylated citrate esters, dibutyl sebecate, castor oil, and a combination thereof.

[0288] E63. The tablet according to E61 or E62, wherein the tablet further comprises a
diluent selected from the group consisting of sucrose, lactose, fructose, mannitol, and a
combination thereof.

[0289] E64. The tablet according to E61 or E62, wherein the anti-tacking agent is talc.

[0290] E65. The tablet according to any one of ESO to E64, wherein a single dose of the
tablet provides a mean AUC,/C .« ratio between 3.5 hours and 6.0 hours in fasted state when
the tablet is administered to human subject.

[0291] E66. The tablet according to any one of ESO to E64, wherein a single dose of the
tablet provides a mean AUC,/Cppayx ratio between 3.5 hours and 6.0 hours in fed state when

the tablet is administered to human subjects.

[0292] E67. The tablet according to E65 or E66, wherein the tablet comprises 1000 mg
deferiprone.

[0293] E68. The tablet according to E65 or 66, wherein the tablet comprises 600 mg
deferiprone.

[0294] E69. The tablet according to E67, wherein the mean Cppax 1s between 2.670 and

13.232 pg/mL when the tablet is administered to human subjects.

[0295] E70. The tablet according to E67, wherein the median Ty i1s between 1.33 and
4.00 hours when the tablet is administered to human subjects.

[0296] E71. The tablet according to E67, wherein the median Ty 1s between 2.00 and
8.00 hours when the tablet is administered to human subjects.

[0297] E72. The tablet according to E67, wherein the median Ty, 1s between 1.33 and

6.03 hours when the tablet is administered to human subjects.
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[0298] E73. The tablet according to E67, wherein the ratio of AUCI/Cy,y 1s between 2.858
to 6.596 hours when the tablet is administered to human subjects.

[0299] E74. The tablet according to E67, wherein the ratio of AUCI/Cyy,y 1s between 3.225
to 8.506 hours. when the tablet is administered to human subjects.

[0300] E75. A tablet comprising deferiprone for twice daily oral administration, wherein a
single dose administration of the tablet provides a mean AUC.,/Cpax ratio between 3.5 hours
and 6.0 hours in both fasted and fed state when the tablet is administered as a whole tablet
and when administered to human subjects as a half tablet.

[0301] E76. The tablet according to E75, wherein the mean AUC./Cyyy ratio is about 4.0
hours to about 5.5 hours.

[0302] E77. The tablet according to E75 or E76, where the active pharmaceutical
ingredient or the deferiprone is in an amount of about 100 mg to about 1500 mg per tablet.

[0303] E78. The tablet according to any one of E75 to E77, wherein the total daily dose of
the active pharmaceutical ingredient or the deferiprone is about 100 mg/day, about 200
mg/day, about 300 mg/day, about 400 mg/day, about 500 mg/day, about 600 mg/day, about
700 mg/day, about 800 mg/day, about 900 mg/day, about 1000 mg/day, about 1200 mg/day,
about 1500 mg/day, about 1800 mg/day, about 2000 mg/day, about 2100 mg/day, about 2400
mg/day, about 2500 mg/day, about 2700 mg/day, about 3000 mg/day, about 3300 mg/day,
about 3500 mg/day, about 4000 mg/day, about 4500 mg/day, about 5000 mg/day, about 5500
mg/day, about 6000 mg/day, about 6500 mg/day, about 7000 mg/day, about 7500 mg/day,
about 8000 mg/day, about 8500 mg/day, about 9000 mg/day, about 9500 mg/day, or about
10,000 mg/day.

[0304] E79. The tablet according to any of E74 to E78, where the active pharmaceutical
ingredient or the deferiprone is in an amount of about 100 mg, about 200 mg, about 250 mg,
about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg,
about 900 mg, about 1000 mg, about 1100 mg, about 1200 mg, about 1300 mg, about 1400
mg, or about 1500 mg per tablet.

[0305] E80. The tablet according to E79 which comprises a core comprising about 1000
mg or about 600 mg of deferiprone, about 20 mg to about 80 mg of an enteric polymer, and

about 5 mg to about 100 mg of a basic excipient.
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[0306] E81. The tablet according to E80, further comprising a lubricant in an amount of
about 7 mg to about 20 mg.

[0307] E82. The tablet according to E80 or E81 which comprises an enteric coating
comprising about 7 mg to about 20 mg of an enteric polymer, and about 0.5 mg to about 5
mg of a plasticizer.

[0308] E83. The tablet according to E79 which comprises a core comprising about 600 mg
deferiprone, about 20 mg to about 80 mg of an enteric polymer, and about 5 mg to about 100
mg of a basic excipient.

[0309] E84. The tablet according to E83, further comprising a lubricant in an amount of
about 2 mg to about 10 mg.

[0310] E85. The tablet according to E83 or E84 which comprises an enteric coating
comprises about 5 mg to about 20 mg of an enteric polymer, and about 0.5 mg to about 5 mg
of a plasticizer.

[0311] E86. The tablet according to any one of E75 to E85, wherein the tablet comprises
1000 mg deferiprone.

[0312] E87. The tablet according to any one of E75 to E85, wherein the tablet comprises
600 mg deferiprone.

[0313] E88. The tablet according to E86, wherein the mean Cpay 1s between 2.670 and
13.232 ug/mL when the tablet is administered to human subjects.

[0314] E89. The tablet according to E86, wherein the median Ty, is between 1.33 and
4.00 hours when the tablet is administered to human subjects.

[0315] E90. The tablet according to E86, wherein the median Ty 1s between 2.00 and
8.00 hours when the tablet is administered to human subjects.

[0316] E91. The tablet according to E86, wherein the median Ty, i1s between 1.33 and
6.03 hours when the tablet is administered to human subjects.

[0317] E92. The tablet according to E86, wherein the ratio of AUCI/Cy,y 1s between 2.858
to 6.596 hours when the tablet is administered to human subjects.

[0318] E93. The tablet according to E86, wherein the ratio of AUCI/Cy,y is between 3.225

to 8.506 hours when the tablet is administered to human subjects.
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[0319] E94. The tablet according to any one of E1 to E93 which is scored to facilitate
breakage of the tablet into half tablets and can be administered to a human subject as one or
more whole tablets, one or more half tablets, or any combination thereof.

[0320] E95. The tablet according to any one of E1 to E94, wherein the tablet releases less
than about 80% of the deferiprone within 60 minutes when measured by USP Apparatus
Type II Paddle Method at 75 rpm in 900 mL water at 37+0.5° C.

[0321] E96. The tablet according to E95, wherein approximately 100% of the deferiprone
is released within about 90 minutes when measured by USP Apparatus Type II Paddle
Method at 75 rpm in 900 mL at pH 6.8 or 4.5.

[0322] E97. The tablet according to E96, wherein approximately 50% of the deferiprone is
released within about 30 minutes when measured by USP Apparatus Type II Paddle Method
at 75 rpm in 900 mL at pH 6.8 or 4.5.

[0323] E98. A method for treating a subject with iron overload, comprising orally
administering to the subject in need thereof the tablet of any one of E1 to E97.

[0324] E99. The method according to E98, wherein the subject suffers from thalassemia or
myelodysplasia.
[0325] E100. The method according to E98, wherein the subject suffers from transfusional

iron overload and whose prior chelation therapy is inadequate.

[0326] E101. The method according to E98, wherein the subject suffers from transfusional
iron overload and has a cardiac MRI T2* of 20 ms or less.

[0327] E102. A method for treating a subject with a neurodegenerative disease, comprising
orally administering to the subject in need thereof the tablet of any one of E1 to E97.

[0328] E103. The method of E102, wherein the subject suffers from Parkinson's disease,
amyotrophic lateral sclerosis (ALS), Huntington's disease, Friedreich's Ataxia, Pantothenate
Kinase Associated Neurodegeneration (PKAN), or neurodegeneration with brain iron
accumulation (NBIA).

[0329] E104. The method according to any one of E98 to E103, comprising a regimen of
once daily or twice daily dosing (BID).
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[0330] E105. The method according to any one of E98 to E104, wherein the tablet is
administered to the subject as one or more whole tablets, one or more half tablets, or a
combination thereof.

[0331] E106. The method according to any one of E98 to E105, wherein the tablet is
administered to the subject in a fasted state or a fed state.

[0332] E107. The method according to any one of E98 to E106, wherein the deferiprone is
in an amount of about 100 mg to about 800 mg per tablet.

[0333] E108. The method according to any one of E98 to E107, wherein the deferiprone is
in an amount of about 400 mg per tablet.

[0334] E109. The method according to any one of E98 to E108, wherein the total daily dose
of deferiprone is about 200 mg/day to about 2400 mg/day.

[0335] E110. The method according to any one of E98 to E109, wherein the total daily dose
of deferiprone is about 400 mg/day to about 1200 mg/day.

[0336] E111. The method according to any one of E98 to E110, wherein the tablet is
administered once or twice a day.

[0337] E112. The method according to any one of E98 to E111, wherein one, two or three
tablets are administered once or twice a day.

[0338] E113. The method according to any one of E98 to E112, wherein one, two or three
tablets are administered once, twice, or three times a day.

[0339] E113. The method according to any one of E103 to E112, wherein the subject suffers
from amyotrophic lateral sclerosis (ALS).

[0340] E114. The method according to any one of E103 to E113, wherein the treatment
reduces or slows progression of a disability associated with ALS in the subject.

[0341] E115. The method according to E113 or E114, further comprising administering
riluzole to the subject.

[0342] E116. A method for treating a human subject with iron overload, comprising orally
administering to the subject in need thereof 3000 mg/day deferiprone, wherein the subject is
administered the deferiprone two times per day.

[0343] E117. The method according to E116, wherein the subject suffers from thalassemia

or myelodysplasia.
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[0344] E118. The method according to E116 or E117, wherein the 3000 mg/day deferiprone
1s administered at a dose of 1500 mg two times a day.

[0345] E119. The method according to any one of E116 to E118, wherein the subject
exhibits a Cyux 0of 48.5-10.5 pg/mL at steady state.

[0340] E120. The method according to any one of E116 to E119, wherein the subject
exhibits an AUC .24 of 75-95 nug - h /mL at steady state.

[0347] E121. The method according to any one of E98 to E120, wherein the subject is

administered a tablet of any one of E1 to E97.

[0348] E122. A method for treating a human subject with iron overload, comprising orally
administering to the subject in need thereof 1200 mg/day deferiprone, wherein the subject is
administered the deferiprone two times per day.

[0349] E123. The method according to E122, wherein the subject suffers from a neurogenic
disease.

[0350] E124. The method according to E122 or E123, wherein the 1200 mg/day deferiprone
1s administered at a dose of 600 mg two times a day.

[0351] E125. The method according to any one of E122 or E124, wherein the 1200 mg/day
deferiprone is administered at a dose of 1200 mg one time per day.

[0352] E126. The method according to any one of E122 to E125, wherein the subject
exhibits a Cyux 0f 4.00 to 13.558 pg/mL after administration of 600 mg deferiprone in the fed

state.

[0353] E127. The method according to any one of E122 to E126, wherein the subject
exhibits a Cyyay of 5.880 to 13.690 pg/mL after 600 mg deferiprone in the fasted state.

[0354] E128. The method according to any one of E122 to E127, wherein the subject
exhibits a Tyax of 1.333 to 8.000 hours after administration of 1200 mg deferiprone.

[0355] E129. The method according to any one of E122 to E128, wherein the subject
exhibits a AUCI/Cyax of 3.265 to 6.765 hr after administration of 1200 mg deferiprone.

[0356] E130. The method according to any one of E122 to E129, wherein the subject suffers

from transfusional iron overload and whose prior chelation therapy is inadequate.
[0357] E131. The method according to any one of E122 to E129, wherein the subject suffers

from transfusional iron overload and has a cardiac MRI T2* of 20 ms of less.
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[0358] E132. The method according to any one of E122 to E131, wherein the subject 1s
administered a tablet of any one of E1 to E97.

[0359] E133. A tablet for oral administration comprising: (a) a core comprising 1000 mg or
600 mg of deferiprone, an enteric polymer, a pH adjusting agent, a glidant, and a lubricant;
and (b) an enteric coating comprising a plasticizer, a diluent, an anti-tacking agent, and an
enteric polymer, wherein the tablet is suitable for twice daily dosing, the tablet being a whole

tablet which is scored to facilitate breakage of the tablet into half tablets.
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WHAT IS CLAIMED IS:

1. A tablet for oral administration comprising: (a) a core comprising deferiprone in
a therapeutically effective amount and an enteric polymer; and (b) an enteric coating

comprising an enteric polymer.

2. The tablet according to claim 1, wherein the enteric polymer in the core is
selected from the group consisting of hydroxypropyl methylcellulose acetate succinate
(HPMCAS), hydroxypropyl methylcellulose (HPMC) phthalate, polyvinyl acetate

phthalate, methacrylic acid copolymers, a derivative thereof, and a combination thereof.

3. The tablet according to claim 2, wherein the enteric polymer is present in an

amount of 1% to 20% by weight of the core.

4. The tablet according to any one of claims 1 to 3, wherein the enteric polymer in
the enteric coating is selected from the group consisting of hydroxypropyl
methylcellulose acetate succinate (HPMCAS), HPMC phthalate, polyvinyl acetate

phthalate, methacrylic acid copolymers, a derivative thereof, and a combination thereof.

5. The tablet according to any one of claims 1 to 4, wherein the core further

comprises a basic excipient and a glidant.

6. The tablet according to claim 5, wherein the basic excipient is selected from the
group consisting of meglumine, metal oxides, metal hydroxides, basic salts of weak

acids, and a combination thereof.

7. The tablet according to claim 5 or 6, wherein the glidant is colloidal silicon
dioxide.
8. The tablet according to any one of claims 5 to 7 further comprising a lubricant.
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0. The tablet according to claim 8, wherein the lubricant is selected from the group
consisting of magnesium stearate, calcium stearate, stearic acid, sodium stearyl

fumarate, talc, and a combination thereof.

10. The tablet according to any one of claims 3 to 9, wherein the enteric coating

further comprises a plasticizer and an anti-tacking agent.

11. The tablet according to claim 10, wherein the plasticizer is selected from the
group consisting of a citrate ester, diethyl phthalate, polyethylene glycol, glycerol,
acetylated glycerides, acetylated citrate esters, dibutyl sebecate, castor oil, and a

combination thereof.

12.  The tablet according to claim 10 or 11, wherein the anti-tacking agent is talc.

13. The tablet according to any one of claims 1 to 12, wherein said core comprises

600 mg or 1000 mg of deferiprone.

14. The tablet according to claim 1, wherein said core comprises 600 mg or 1000
mg of deferiprone, an enteric polymer, a pH adjusting agent, a glidant, and a lubricant;
and said coating comprises a plasticizer, an anti-tacking agent, an enteric polymer, and

optionally a diluent.

15. The tablet according to claim 1, wherein said core comprises 600 or 1000 mg of
deferiprone, HPMCAS-LF, Magnesium oxide, Colloidal Silicon Dioxide, and
Magnesium stearate; and said coating comprises Triethyl Citrate, Talc, Methacrylic

Acid Copolymer Dispersion, and optionally Sucrose.

16. The tablet according to any one of claims 1 to 15, wherein deferiprone is present

in an amount comprised between 75 and 95% of the total core weight.

62



10

15

20

25

MCSLLP

17. The tablet according to any one of claims 1 to 16 for use in treatment of iron

overload in a subject, wherein said tablet is to be administered orally.

18. The tablet according to any one of claims 1 to 16 for use according to claim 17,
wherein the subject with iron overload suffers from a disease selected from thalassemia,

myelodysplasia and sickle cell disease.

19. The tablet according to any one of claims 1 to 16 for use according to claim 17,

wherein said iron overload is transfusional iron overload.

20. The tablet according to any one of claims 1 to 16 for use according to claim 19,

wherein the prior chelation therapy of said subject is inadequate.

21. The tablet according to any one of claims 1 to 16 for use according to claim 17,
wherein the subject suffers from transfusional iron overload and has a cardiac MRI T2*

of 20 ms or less.

22.  The tablet according to any one of claims 1 to 16 for use according to any one of

claims 17 to 21, wherein said tablet is to be administered twice a day.

23. A method for making a tablet according to any one of claims 1 to 16 comprising
(a) mixing deferiprone and one or more excipients; (b) compressing the mixture of (a)
into a tablet core; and (c) coating the tablet core with an enteric coating suspension or

solution.
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