190 DANMARK (10)  DK/EP 3431078 T3

(91)
(49)

(80)

(86)
(86)
(87)
(30)

(84)

(73)

(72)

(74)

(94)

(96)

(12) Overseettelse af
europeeisk patentskrift

Patent- g

Varemeerkestyreisen

nt.Cl.: A 61 K 9/20 (2006.01) A 61 K 31/4172 (2006.01)

Oversaettelsen bekendtgjort den: 2021-04-19

Dato for Den Europaciske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2021-01-20

Europaeisk ansggning nr.: 17189264.9

Europaeisk indleveringsdag: 2017-09-04

Den europaeciske ansggnings publiceringsdag: 2019-01-23
Prioritet:  2017-07-20 IN 201721025857

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Intas Pharmaceuticals Limited, Corporate House, Nr. Sola Bridge , S.G. Highway, Thalte],
Ahmedabad - 380054, Gujrat, Indien

Opfinder: Patel, Himanshukumar Dasharathlal, INTAS PHARMACEUTICALS LIMITED - ASTRON DIVISION, Plot
No. 457, 458, Sarkhej Bavla Highway Matoda, Village, Sanand Taluka, 382210 Ahmedabad, Indien

Dube, Vinod Purushottam, INTAS PHARMACEUTICALS LIMITED - ASTRON DIVISION, Plot No. 457, 458,
Sarkhej Bavla Highway Matoda, Village, Sanand Taluka, 382210 Ahmedabad, Indien

Naidu, Venkata Ramana, INTAS PHARMACEUTICALS LIMITED - ASTRON DIVISION, Plot No. 457, 458, Sarkhej
Bavla Highway Matoda, Village, Sanand Taluka, 382210 Ahmedabad, Indien

Borude, Sunil Shantwan, INTAS PHARMACEUTICALS LIMITED - ASTRON DIVISION, Plot No. 457, 458, Sarkhej
Bavla Highway Matoda, Village, Sanand Taluka, 382210 Ahmedabad, Indien

Fuldmaegtig i Danmark: Plougmann Vingtoft A/S, Strandvejen 70, 2900 Hellerup, Danmark

Benaevnelse: ORALE FASTE BETAHISTINSAMMENSZAETNINGER MED IKKEPULSERENDE FORLAENGET
FRIGIVELSE

Fremdragne publikationer:

EP-A1-1 493 435

WO-A1-2012/131722

US-A1- 2007 003 618

Shuang He ET AL: "Formulation and evaluation of novel coated floating tablets of bergenin and cetirizine
dihydrochloride for gastric delivery"”, Drug Development and Industrial Pharmacy, 1 October 2012 (2012-10-01),
pages 1280-1288, XP55444237, England DOI: 10.3109/03639045.2011.645836 Retrieved from the Internet:
URL:https:/pdfs.semanticscholar.org/3c6a/ 893906bd0574ba33d5d167d088ed4af146aa9.pdf

Radu Cazacincu Et Al.: "The optimization of prolonged release matrix tablets with betahistine dihydrochloride-
Part I, Farmacia, vol. 59, no. 2, 1 January 2011 (2011-01-01), pages 2019-215, XP55563167,

RADU CAZACINCU ET AL: "The optimization of prolonged release matrix tablets with betahistine
dihydrochloride-Part I'', FARMACIA, vol. 59, no. 2, 1 January 2011 (2011-01-01), pages 2019-215, XP055563167,
RO ISSN: 0014-8237



DK/EP 3431078 T3



DK/EP 3431078 T3

DESCRIPTION

[0001] The present Invention relates to an oral solid non-pulsatile prolonged-release
composition of betahistine. Particularly, to a non-pulsatile 24 hours prolonged-release oral solid
composition having an amount of betahistine, or of a pharmaceutically acceptable salt thereof,
equivalent to 48 mg of betahistine dihydrochloride. It also relates to a process for its
preparation and its use In therapy, especially in the treatment of a vestibular disease or
condition more particularly in the treatment of Meniere's disease.

Background Art

[0002] Betahistine is the International Nonproprietary Name (INN) of N-methyl-2-(pyridin-2-
yl)ethanamine having the CAS number 5638-7/6-6. The structure of betahistine corresponds to

the formula ()
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[0003] Betahistine is a vasodilator agent which is commonly used as its dihydrochloride salt.
After oral administration, betahistine dihydrochloride is almost completely absorbed from all
parts of the gastro-intestinal tract and, after absorption; betahistine dihydrochloride 1s rapidly
and almost completely metabolized into its metabolite 2-pyridylacetic acid (2-PAA).

[0004] The first marketing authorization in Europe for betahistine dihydrochloride was in 1970
for balancing or alleviating vertigo, tinnitus, hearing loss and nausea symptoms associated with
Meéniere's disease. The treatment of Meéniere's disease i1s a long-term treatment which
encompasses a first initial oral treatment phase followed by a second maintained phase.
Particularly, the first initial treatment phase involves the oral administration of 8-16 mg of
betahistine dihydrochloride three times per day;, meanwhile the second maintained treatment
phase Involves the oral administration of 24-48 mg of betahistine dihydrochloride without
exceeding a total daily dose of 48 mg.

[0005] Betahistine dihydrochloride is commercially available in form of immediate release
tablets of 8 mg, 16 mg or 24 mg or in form of oral solution of 8mg/ml. Therefore, the indicated
posology for the treatment of Meniere's disease encompasses two to four oral intakes per day
depending on the dosage form. Thus, the most important factor that compromises the efficacy
of the treatment of Méeniere's disease with betahistine dihydrochloride for the last 40 years is
the drug compliance of the patient.

[0006] Therefore, various attempts have been made to improve the drug compliance by
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reducing the frequency of daily intakes maintaining the plasma levels of the active ingredient
for a long period of time.

[0007] It Is well known In the state of the art that the use of matrix-based compositions can
determine the resorption of active ingredients and therefore, its release from the matrix-based
composition. Particularly, monolithic prolonged-release matrix-based compositions having from
12 mg to 48 mg of betahistine hydrochloride have been disclosed In the state of the art.
Particularly, Kovshel A. Yu. et al. discloses sustained-release matrix-based compositions
containing 48 mg of betahistine dihydrochloride. These compositions are mainly based on a
matrix formed by povidone and polyvinyl acetate in combination with microcrystalline cellulose
and calcium hydrophosphate as excipients. After the single-dose administration of these
sustained-released compositions, betahistine hydrochloride i1s released from the composition
for 12 hours. Unfortunately, the premature and exaggerated release of the active ingredient
from these compositions (i.e. dose-dumping effect) cannot be avoided. In particular, about 40%
of betahistine dihydrochloride was released from the composition after 1 hour of administration
and about 60% after 2 hours. This dose-dumping effect can cause a greatly increase In the
concentration of the active Iingredient in the body, producing fluctuations In its plasma
concentration and therefore, adverse effects associated with both infra- and/or over-dosing.
Thus, the administration of these compositions does not maintain the release for a sufficiently
long time for being administered once-daily, which means that there is still required two or
more Intakes of these compositions for having therapeutically effective amount of betahistine
dihydrochloride during 24 hours (cf. Kovshel A. Yu. et al, "sustained release betahistine tablets:
elaboration of their composition and technology”, Pharmacy, 2014, vol.6, pp. 40).

[0008] Furthermore, it I1s also disclosed In the state of the art a 12 hours prolonged release
oral solid composition comprising 32 mg of betahistine dihydrochloride and two more
hydrophilic forming agents selected from HPMCs (hydroxypropylmethylcellulose) of different
viscosities. It 1s disclosed that the increase of the percentage of a mixture of two types of
HPMCs with a high degree of viscosity in an oral solid composition comprising 32mg of
betahistine dihydrochloride has a significant influence on the prolongation of the compositions
do not allow prolonging the release of betahistine over 24hours (Radu Cazacincu et al. "The
optimization of prolonged release matrix tablets with betahistine dihydrochloride-Part 1",
Farmacia, vol. 59, no.2, 1 January 2011, pages 209-215).

[0009] In this sense, PCT patent application W0O2014001267 discloses that the use of
sustained matrix-based compositions are useful for controlling the release of those active
Ingredients that have bad solubility and/or are not hydroscopic. However, considerable
difficulties arise with respect to control the release of hygroscopic active ingredients which at
the same time highly soluble. PCT patent application WO2014001267 points out that this is the
case of Betahistine dihydrochloride, that can be considered as a highly water-soluble (water
solubility of 49.3mg/mL) and also hygroscopic active ingredient.

[0010] Furthermore, WO2014001267 also indicates that additional difficulties arise In the
modification of the release profile of such active ingredient due to its acidic properties. Namely,
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the high acidity of betahistine can attack and/or decomposes the excipients or carriers of the
formulation and then can modify (alter) the release of the active ingredient.

[0011] To sum up, PCT patent application W0O2014001267 discloses that due to the high
solubility, hygroscopicity and acidic properties of betahistine, it is practically impossible to
control its release by exclusively using a common non-pulsatile matrix-based retardant
formulation as defined above. Therefore, W02014001267 provides a more feasible approach
for prolonging the release of betahistine dihydrochloride and therefore, reducing the frequency
of drug dose intakes. This approach Is focused on the use of a multi-particulate pulsed
prolonged release matrix based-composition which provides a first immediate release of a first
portion of the active ingredient just after the drug intake and a retardant release of a second
portion of the active ingredient. In fact, these pulsed compositions simulate (mimic) the intake
of two dosage forms per day instead of providing a unique non-pulsed dosage form having a
prolonged-release of the active ingredients.

[0012] Particularly, PCT patent application WO2014001267 discloses a core-shell pulsed
prolonged-release composition containing 24 mg of betahistine dihydrochloride. The
composition comprises a retardant-released core having 12 mg of betahistine dihydrochloride
and an external iImmediate-released shell containing the remaining 12 mg of active ingredient.

[0013] However, again due to the high solubility and hygroscopicity of the active ingredient, it is
still difficult to achieve a sufficient temporal separation between the first iImmediate release
pulse of betahistine (from the shell) and the second retardant release pulse of betahistine
(from the core) by the exclusively use of the retardant matrix-based core. Then, an
Intermediate film-coating between the core and the shell is commonly required. Thereby, these
compositions still produce fluctuations in the plasma concentration of the active ingredient and
hence the adverse effects associated with both infra- and/or over-dosing are still maintained.

[0014] Therefore, from what is known In the art it is derived that there I1s a long need of
providing stable oral 24 hours prolonged-release compositions containing an amount of
betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride, which may be suitable for once-daily administration without having side effects
associated with fluctuations in plasma concentration of the active ingredient.

Summary of invention

[0015] The Inventors, despite the teaching-away comments from WO2014001267, have
surprisingly found a non-pulsatile prolonged-release oral solid composition comprising an
amount of betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride, that exhibits an appropriate dissolution profile which may be
suitable for maintaining the therapeutically effective plasma concentration of betahistine parent
drug and main metabolite 2-PAA (absolute bioavailability about 99%), for up to 24 hours.
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[0016] The once-daily administration of the oral solid composition of the present invention
exhibits a lower maxmum blood concentration (Cmax) and a higher minimum blood
concentration (Cmin) of betahistine, and also of betahistine metabolite 2-PAA, as compared to
the twice-daily administration of an immediate release oral solid composition, which reduces its
plasma concentration fluctuation and therefore, avoids infra-dosing or over-dosing side effects
associlated with the administration of at least two immediate unique dosage forms or a unigque
multi-particulate dosage form containing an immediate and retardant release dosage forms.

[0017] Furthermore, the Inventors have also surprisingly found that the total drug exposure
exhibited after the once-daily administration of the composition of 48 mg of betahistine
dihydrochloride of the present invention is bioequivalent to the total drug exposure obtained
after twice-daily administration of an immediate release composition of 24 mg of betahistine
dihydrochloride. It means that the composition of 48 mg of betahistine dihydrochloride of the
present Invention (once daily) shows comparable pharmacokinetic parameters on
bioavailablility (e.g9. Cnax, AUCq.t, AUCh., AUCq.; ss Cmax, ss: @and Cpin ss) of betahistine, and

of betahistine metabolite 2-PAA, to that of betahistine dihydrochloride immediate release
formulation (taken twice daily), as set out in the European medicines Agency (EMA) "Guideline
on the pharmacokinetic and clinical evaluation of modified release dosage forms”
(EMA/CPMP/EWP/280/96Corr1). Thereby, the compositions of the present invention can be
considered equivalent to twice-daily administration of the immediate release composition
according to the guidelines on modified release formulations of the European medicines
Agency (EMA).

[0018] Besides, the high-dosed prolonged-release composition of the present invention also
shows a good stability of the active ingredient even though its high water solubility, high
hygroscopicity and high acidity. Particularly, the compositions of the present invention comply
with the strict criteria of impurities limit specifications required by the medicine regulatory
agencies.

[0019] Furthermore, the composition of the present invention, which comprises betahistine or
a pharmaceutically salt thereof equivalent to 48mg of betahistine dihydrochloride, together with
one or more pharmaceutically acceptable excipients or carriers, wherein the pharmaceutically
acceptable excipients or carriers comprise one or more hydrophilic matrix forming agents; and
the hydrophilic matrix forming agent Is a mixture of hydroxypropylmethylcellulose and
carrageenan allows simplifying the dose posology by the reduction of daily intakes to once-
daily administration. It iIs advantageous because it allows improving the treatment compliance
by offering improved convenience to patients, therefore leading to increased patient adherence
and treatment effectiveness.

[0020] The release profile of the compositions of the Iinvention also allow maintaining the
therapeutically effective amount of betahistine, or a pharmaceutically acceptable salt thereof,
equivalent to 48mg of betahistine dinhydrochloride, for 24 hours and even at a prolonged period
of time after several days of administration (i.e. multiple dose steady-state) with once a day
dosing without side effects associated to dose accumulation. Also, the composition of the
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iInvention leads to improved tolerability by means of lesser fluctuations between the peak and
trough plasma concentrations due to the steady-state release of the drug over a prolonged
period of time.

[0021] Thus, a first aspect of the present invention relates to a non-pulsatile 24 hours
prolonged-release oral solid composition comprising an amount of betahistine, or of a
pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride,
together with one or more pharmaceutically acceptable excipients or carriers, wherein the
composition exhibits a dissolution profile according to which: up to 30% by weight of betahistine
IS dissolved In 1 hour; from 35% to 45% by weight of betahistine is dissolved In 2 hours; from
46% to 60% by weight of betahistine Is dissolved In 4 hours; from 61% to 80% by weight of
betahistine Is dissolved in 8 hours; from 81% to 97% by weight of betahistine is dissolved in 16
hours; and from 98% to 100% by weight of betahistine is dissolved in 24 hours, wherein the
dissolution profile iIs measured using a USP type | apparatus (basket), placing the composition
In 900mL of phosphate buffer having pH 6.8, at 37°C and 100 rpm; the pharmaceutically
acceptable excipients or carriers comprise one or more hydrophilic matrix forming agents; and
the hydrophilic matrix forming agent Is a mixture of hydroxypropylmethylcellulose and
carrageenan. The said oral solid composition of the invention has proved to show an
essentially similar dissolution profile under the different pH physiological conditions. Namely, it
exhibits essentially the same dissolution profile described above when measured under the
same conditions above, but in 0.1 N hydrochloric acid or in acetate buffer having pH 4.5,
Instead of phosphate buffer.

[0022] A second aspect of the Invention relates to a process for the preparation of the
composition as defined In the first aspect of the invention which comprises: (a) preparing a
solution of betahistine or a pharmaceutically acceptable salt thereof in a polar solvent selected
from the group (C1-Cyalkyl-CO-(C1-Cy)alkyl, (C1-Cyg)alky)-COO-(C1-Cy)alkyl, water and
mixture thereof; (b) sifting and mixing one or more diluents, one or more stabilizers and
optionally one or more binders to obtain a mixture; (¢c) granulating the mixture of step (b) by
the addition of the solution of step (a) to obtain wet granules; (d) drying the wet granules
obtained In step (c) to obtain dried granules; (e) mixing the dried granules obtained in step (d)
with one or more hydrophilic matrix forming agents to obtain a mixture; (f) optionally, blending
the mixture obtained in step (e) with one or more of the excipients or carriers selected from the
group consisting of glidant and lubricant to obtain a mixture; (g) compressing the mixture
obtained In step (f) to form tablets; and (h) optionally, coating the tablets obtained in step (g).

[0023] It I1s also part of the iInvention the composition of the first aspect of the invention for use
In therapy; and the composition of the first aspect of the invention, for use in the treatment of a
vestibular disease or condition, preferably for use in the treatment of vertigo, tinnitus, hearing
loss and nausea associated with Méniere's syndrome.

Brief description of drawings
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[0024] Fig. 1 shows the mean plasma concentration (MPC) for 24 hours after a unique oral
administration of the composition of Example 1 of the present invention having 48 mg of
betahistine dihydrochloride. MPC stands for mean plasma concentration (ng/mL) and T refers
to time expressed In hours.

Detailed description of the invention

[0025] All terms as used herein In this application, unless otherwise stated, shall be
understood In their ordinary meaning as known In the art. Other more specific definitions for
certain terms as used In the present application are as set forth below and are intended to
apply uniformly throughout the specification and claims unless an otherwise expressly set out
definition provides a broader definition.

[0026] For the purposes of the present invention, any ranges given include both the lower and
the upper end-points of the range. Ranges given, such as temperatures, times, weights, and
the like, should be considered approximate, unless specifically stated.

[0027] The terms "percentage (%) by weight”, "weight/weight %" and "w/w%" have the same
meaning and are used interchangeable. They refer to the percentage of each ingredient of the
composition In relation to the total weight of the composition.

[0028] The term "weight ratio” refers to the relation in weight of a given compound to another
given compound, for Instance, between the hydroxypropylmethylcellulose and the
carrageenan.

[0029] The term "room temperature” refers to a temperature of the environment, without
heating or cooling, and is generally from 20 °C to 25 °C.

[0030] The terms "under fed conditions” or "fed state” as used herein mean that the
pharmacokinetic parameters have been measured when the composition of betahistine or of a
pharmaceutically acceptable salt thereof of the present invention Is administered orally to a
human concomitantly with food or just after the ingestion of food, as compared to the "fasted
state” or "under fasted conditions”, which means that the pharmacokinetic parameters have
been measured when the composition of betahistine of the present invention is administered
orally to a human without food.

[0031] The term "alkyl" refers to a saturated straight or branched hydrocarbon chain which
contains the number of carbon atoms specified in the description or claims. Examples include,
among others, the group methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, and tert-
butyl.

[0032] As It Is mentioned above, the first aspect of the present invention relates to a non-
pulsatile 24 hours prolonged-release composition comprising an amount of betahistine, or of a
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pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride,

together with one or more pharmaceutically acceptable excipients or carriers, wherein the
composition exhibits the above-mentioned target dissolution profile.

[0033] The terms "pulsatile”, "pulsatile-release” or "pulsed” have the same meaning and are
used interchangeable. They refer to the release profile in which at least two discrete quantities
of the active ingredient are released at spaced apart time intervals which results in at least two
distinct plasma concentration peaks. And, the term "non-pulsatile” release refers to the release
profile in which the total amount of the active ingredient Is released In a unique pulse which
results in only one plasma concentration peak.

[0034] In the context of the present invention, the term "prolonged release"” refers to a
composition In which the rate of release of the active ingredient from the formulation after
administration has been reduced. In other words, it Is a composition exhibiting a slower release
of the active agent than that of a conventional immediate release pharmaceutical composition
administered by the same route. In general, the term "prolonged release dosage form" refers
to that the active ingredient Is released from the pharmaceutical dosage form over an

extended period of time and not in an immediate release (cf. Quality of prolonged release oral
solid dosage forms Directive 75/318/EEC October 1992. Section 3AQ19a pp. 167-174). In the
context of the present Invention "prolonged release” means that betahistine or a
pharmaceutically acceptable salt thereof Is released from the composition over an extended
period of time of 24 hours. Particularly, for the purposes of the present invention, the term
"prolonged release” refers to a composition that exhibits a dissolution profile according to
which: up to 30% by weight of betahistine is dissolved in 1 hour; from 35% to 45% by weight of
betahistine 1s dissolved in 2 hours; from 46% to 60% by weight of betahistine Is dissolved in 4
hours; from 61% to 80% by weight of betahistine Is dissolved in 8 hours; from 81% to 97% by
weight of betahistine iIs dissolved in 16 hours; and from 98% to 100% by weight of betahistine
IS dissolved In 24 hours, wherein the dissolution profile 1Is measured using a USP type |
apparatus (basket), placing the composition in 900mL of 0.1 N hydrochloric acid, or of acetate
buffer having pH 4.5, or of phosphate buffer having pH 6.8, at 37°C and 100 rpm.

[0035] The composition of the Invention comprises betahistine or a pharmaceutically
acceptable salt thereof. In an embodiment, the composition of the invention comprises
betahistine free base equivalent to 48 mg of betahistine dihydrochloride. In an embodiment,
the composition of the invention i1s one wherein the betahistine Is in form of a pharmaceutically
acceptable salt thereof equivalent to 48 mg of betahistine dihydrochloride. The term
"pharmaceutically acceptable salt” used herein encompasses a salt formed from
pharmaceutically acceptable non-toxic acids including inorganic or organic acids. There i1s no
imitation regarding the salts, except that If used for therapeutic purposes, they must be
pharmaceutically acceptable. Salts of betahistine may be prepared from pharmaceutically
acceptable non-toxic acids, including inorganic and organic acids. Such acids include among
others acetic, benzene sulfonic, benzoic, camphor sulfonic, citric, ethansulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, lactic, maleic, malic, mandelic, methanesulfonic,
phosphoric, succinic, sulphuric, tartaric, and p-toluensulfonic acid. In an embodiment, the
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betahistine is In form of betahistine dihydrochloric acid salt, 1.e. betahistine dihydrochloride.

[0036] The composition of the first aspect of the invention comprises an amount of betahistine,
or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride; preferably comprises 48 mg of betahistine dihydrochloride. VWhen the value of
the amount of betahistine or a pharmaceutically acceptable salt is given it is said that this is an
"approximate” value due to the measurement error. It should be understood that when an
amount of 48 mg I1s mentioned, It corresponds to the amount £ 0.5, which means from 47.5 mg
to 48.5 mg. The variability of the results i1s due to the inherent sensibility of the used analytical

Instrument for analysis.

[0037] In an embodiment, the betahistine, or a pharmaceutically acceptable salt thereof,
equivalent to 48 mg of betahistine dihydrochloride has such degree of purity which is required
by the regulatory authorities for being used as active ingredient. In an embodiment, the
betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride has a chemical purity equal to or higher than 98 area % measured by HPLC;
preferably, equal to or higher than 99 area % measured by HPLC.

Conditions of the HPLC analysis:

[0038]

e Flux: 1.5 mL/min

e Column: Zorbax Eclipse XDB C18 (150 mm x 4.6 mm) 5 y, Make: Agilent
» Porous size of the column: 5

e Phases: Buffer: ACN(60:40)

e Column temperature: 35°C

e |njection volume: 15 yL

e Detection wavelength: 260 nm

o Gradient: NA

o |socratic: Buffer: ACN(60:40)

[0039] In an embodiment, the betahistine, or a pharmaceutically acceptable salt thereof,
equivalent to 48 mg of betahistine dihydrochloride 1s a crystalline form.

[0040] In an embodiment, the non-pulsatile 24 hours prolonged-release oral solid composition
of the present invention exhibits a dissolution profile according to which: up to 30% by weight of
betahistine Is dissolved In 1 hour; from 35% to 45% by weight of betahistine 1s dissolved In 2
hours; from 46% to 60% by weight of betahistine Is dissolved Iin 4 hours; from 61% to 80% by
weight of betahistine Is dissolved In 8 hours; from 81% to 95% by weight of betahistine Is
dissolved In 16 hours; and from 98% to 100% by weight of betahistine 1s dissolved in 24 hours,
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wherein the dissolution profile iIs measured using a USP type | apparatus (basket), placing the
composition In 900mL of 0.1 N hydrochloric acid, or of acetate buffer having pH 4.5, or of
phosphate buffer having pH 6.8, at 37°C and 100 rpm.

[0041] In an embodiment, the non-pulsatile 24 hours prolonged-release oral solid composition
of the present invention exhibits a dissolution profile according to which: up to 30% by weight of
betahistine Is dissolved In 1 hour; from 35% to 40% by weight of betahistine 1s dissolved In 2
hours; from 46% to 58% by weight of betahistine Is dissolved In 4 hours; from 61% to 78% by
weight of betahistine Is dissolved In 8 hours; from 81% to 95% by weight of betahistine Is
dissolved In 16 hours; and from 98% to 100% by weight of betahistine 1s dissolved in 24 hours,
wherein the dissolution profile Is measured using a USP type | apparatus (basket), placing the
composition in 900mL 0.1 N hydrochloric acid, or of acetate buffer having pH 4.5, or of
phosphate buffer having pH 6.8, at 37°C and 100 rpm.

[0042] In an embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits a maximum plasma concentration (Cmax) of from 400
ng/ml to 700 ng/ml expressed as plasma concentration of its 2-pyridylacetic acid (2-PAA)
metabolite. In a preferred embodiment, after an oral single-dose administration of the
composition under fed conditions, betahistine, or a pharmaceutically acceptable salt thereof,
equivalent to 48 mg of betahistine dihydrochloride exhibits a maximum plasma concentration
(Cmax) of from 3500 ng/ml to 600 ng/ml expressed as plasma concentration of its 2-
pyridylacetic acid metabolite. In a more preferred embodiment, after an oral single-dose
administration of the composition under fed conditions, betahistine, or a pharmaceutically
acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride exhibits a maximum
plasma concentration (Cmax) of from 530 ng/ml to 570 ng/ml expressed as plasma
concentration of its 2-pyridylacetic acid metabolite. The term "Cmax” refers to the maximum
concentration of betahistine2-PAA metabolite in the blood following an oral single-dose
administration of the composition under fed conditions.

[0043] In an embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits a time to maximum plasma concentration (Tmax) of from 5
h to 7 h expressed as plasma concentration of its 2-pyridylacetic acid (2-PAA) metabolite. In a
preferred embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits a time to maximum plasma concentration (Tmax) of from 5
h to 6 h expressed as plasma concentration of its 2-pyridylacetic acid metabolite. In a particular
preferred embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits a time to maximum plasma concentration (Tmax) of from
5.2 h to 5.6 h expressed as plasma concentration of its 2-pyridylacetic acid metabolite. The
term "Tmax" refers to the time In hours when Cmax is achieved following an oral single-dose
administration of the composition of the present invention under fed conditions.
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[0044] In an embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits an area under the time/plasma concentration curve from
time 0 to 24 hours (AUC (0-24)) of from 5000 ng.h/ml to 10000 ng.h/ml expressed as plasma
concentration of its 2-pyridylacetic acid metabolite. In a preferred embodiment, after an oral
single-dose administration of the composition under fed conditions, betahistine, or a
pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride
exhibits an area under the time/plasma concentration curve from time 0 to 24 hours (AUC (O-
24)) of from 6000 ng.h/ml to 8000 ng.h/ml expressed as plasma concentration of its 2-
pyridylacetic acid metabolite. In a more preferred embodiment, after an oral single-dose
administration of the composition under fed conditions, betahistine, or a pharmaceutically
acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride exhibits an area
under the time/plasma concentration curve from time 0 to 24 hours (AUC (0-24)) of from 6500
ng.h/ml to 7500 ng.h/ml expressed as plasma concentration of its 2-pyridylacetic acid
metabolite. The term "AUC" refers to the area under the time/plasma concentration curve after
an oral single-dose administration of the composition of the present invention. AUCO-Infinity
denotes the area under the plasma concentration versus time curve from time 0 to infinity and
AUCo0-; denotes the area under the plasma concentration versus time curve from time 0 to time

t.

In an embodiment, after an oral single-dose administration of the composition under fed
conditions, betahistine, or a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride exhibits a half-life (T1/2) from 8 h to 10 h expressed as plasma
concentration of its 2-pyridylacetic acid metabolite. In a preferred embodiment, after an oral
single-dose administration of the composition under fed conditions, betahistine, or a
pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine dihydrochloride
exhibits a half-life (T1/2) from 8.5 h to 9.5 h expressed as plasma concentration of its 2-
pyridylacetic acid metabolite. The term "half-life (T1/2)" refers to the time taken by betahistine
2-pyridylacetic acid metabolite (2-PAA) to lose half of its pharmacological activity.

[0045] The values of pharmacokinetic parameters after a single-unique dose of the
composition of the invention as mentioned above (i.e. Chax, Cmin, TMax, AUCq¢, AUC.») as

well as the simulated pharmacokinetic parameters after the multiple regimen of a single-unique
dose of the composition of the invention at steady state (cf. values of AUCq.; ss Cmax, ss, @and

Cminss IN Example J) indicate that, when administered as either single-dose or multiple-dose

(steady state) under fed conditions, the once-daily administration of the oral solid composition
of the present invention exhibits a lower maximum blood concentration (Cmin) and a higher
minimum blood concentration (Cmax) of betahistine metabolite 2-PAA as compared to the
twice-daily administration of an oral solid immediate release composition. Likewise, similar
pharmacokinetic behaviour (e.g. In Cmax and Cmin) will be expected for the blood
concentration of betahistine parent drug, which shows approximately 1% of absolute
bioavailability. Further, the value of AUC, which represents the total drug exposure exhibited
after the once-daily administration of the composition of the present invention, is bioequivalent
to the total drug exposure obtained after twice-daily administration of the immediate release
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composition. Thereby, the compositions of the present invention can be considered equivalent
to twice-daily administration of the immediate release composition according to the European
medicines Agency (EMA) "Guideline on the pharmacokinetic and clinical evaluation of modified
release dosage forms” (cf. EMA/CPMP/EWP/280/96Corr1). The 90% confidence interval for
the ratio of pharmacokinetic parameters of the composition of the present invention and the
comparative composition falling outside the scope of the present invention is contained within
the acceptance interval of 80.00-125.00% according to the EMA Guideline on the investigation
of bioequivalence (CPMP/EWP/QWP/1401/98 Rev. 1/ Corr, 2010).

[0046] The composition of the present invention comprises one or more pharmaceutically
acceptable excipients or carriers, comprising one or more hydrophilic matrix forming agents
being a mixture of hydroxypropylmethylcellulose and carrageenan. The term "hydrophilic
matrix forming agent” refers to a pharmaceutical acceptable excipient or carrier that generates
a gel in contact with water, and therefore, acts as a water hydrophilic dispersible rate-
controlling polymer.

[0047] In an embodiment, the composition of the present invention i1s one wherein the one or
more hydrophilic matrix forming agents is in an amount from 20% to 85% by weight with
respect to the total weight of the composition. In an embodiment, the composition of the
present invention is one wherein the one or more hydrophilic matrix forming agents 1s in an
amount from 35% to 65% by weight with respect to the total weight of the composition. In a
particular embodiment, the composition of the present invention i1s one wherein the one or
more hydrophilic matrix forming agents is in an amount from 40% to 60%, preferably from 45%
to 55%, and more preferably from 50% to 55%, by weight with respect to the total weight of the
composition.

[0048] In an embodiment, the composition of the present invention Is one wherein the
hydrophilic matrix forming agent comprises hydroxypropyl methylcellulose having methoxy
moiety content from 15% to 30% by weight of the weight of the hydroxypropylemethylcellulose;
preferably from 19% to 24% by weight of the weight of the hydroxypropylemethylcellulose. In
an embodiment, the composition of the present invention is one wherein the hydrophilic matrix
forming agent comprises hydroxypropylmethylcellulose having hydroxypropyl moiety content
from 5% to 15% by weight of the weight of the hydroxypropylemethylcellulose; preferably from
1% to 12% by weight of the weight of the hydroxypropylemethylcellulose. Measurement of the
content of the methoxy moiety and hydroxypropyl moiety can be performed by any method
known In the art. In a particular embodiment, the hydrophilic matrix forming agent is
hydroxypropyl methylcellulose K100M.

[0049] In an embodiment, the composition of the present invention Is one wherein the
hydrophilic matrix forming agent comprises hydroxypropylmethylcellulose having an apparent
viscosity from 65000 mPa-s to 150000 mPa-s; preferably from 75000 mPa-s to 140000 mPa-s.
The term "apparent viscosity" refers to the resistance of a fluid to shear, also called dynamic or
shear viscosity and defined mathematically as a stress-to-shear rate quotient. Measurement of
the apparent viscosity can be performed by any method known in the art. Usually, the viscosity
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IS measured by using devices such as rotational viscometers or rneometers which measure the
torque exerted on an axis in contact with the sample when it is rotated at a precisely controlled
angular velocity. Converting torque and velocity to stress and share rate respectively iIs
straightforward by multiplication by calibration constants. In the present invention, viscosity
measurements are performed using a solution of 2% by weight of
hydroxypropylmethylcellulose in water at 20°C using a TA Instruments rneometer fitted with a
cone-plate measuring system and applying a cycle of successive increase of the shear rate

from 0 to 150 s~! and then decrease from 150 to 0 s~ 1.

[0050] In an embodiment, the composition of the present invention I1s one wherein the
hydrophilic matrix forming agent comprises carrageenan selected from the group consisting of
lambda-carrageenan, iota carrageenan, kappa-carrageenan and mixtures thereof. In an
embodiment, the composition of the present invention I1s one wherein the one or more
hydrophilic matrix forming agent is lambda-carrageenan. In a particular, the composition of the
present invention i1s one wherein the one or more hydrophilic matrix forming agent is lambda-
carrageenan viscarin PH 209.

[0051] In an embodiment, the composition of the present invention Is one wherein the
hydrophilic matrix forming agents comprises a mixture of hydroxypropylmethyicellulose and
carrageenan wherein the weight ratio between the hydroxypropylmethylcellulose and
carrageenan iIs from 3:1 to 12:1; preferably from 5:1 to 11:1; more preferably from 6:1 to 10:1.
In a particular embodiment, the composition of the present invention is one wherein the
hydrophilic matrix forming agents comprises a mixture of hydroxypropylmethyicellulose and
carrageenan wherein the weight ratio between the hydroxypropylmethylcellulose and
carrageenan is 9:1.

[0052] The compositions of the present invention comprise one or more pharmaceutically
acceptable excipients or carriers. The term "pharmaceutically acceptable excipients or carriers”
refers to that excipients or carriers suitable for use In the pharmaceutical technology for
preparing compositions with medical use.

[0053] The oral solid compositions of the invention can be formulated in any form that includes
any single unit dosage form and any multiple unit dosage forms. The term "single unit”
encompasses one entity such as a single tablet, a single granule, and a single pellet. The term
"single unit dosage form"” defines a dosage form which consists only of one unit which contains
the effective amount of betahistine. The term "multiple unit dosage form"” defines a dosage
from which consists of more than one unit which contains the effective amount of betahistine.
Usually the multiple unit dosage forms are based on subunits such as granules, pellets or
minitablets. They are usually delivered in hard gelatine capsules or transformed into tablets.
Thus, It I1s also part of the invention a unit dosage from which comprises the composition of the
present invention. In an embodiment, the unit dosage from which comprises the composition of
the present invention I1s a single unit dosage form. In an embodiment, the unit dosage from
which comprises the composition of the present invention is a multiple unit dosage form.
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[0054] The appropriate excipients and/or carriers, and their amounts, can readily be
determined by those skilled in the art according to the type of formulation being prepared.

[0055] In an embodiment, the composition of the present invention comprises: an amount of
betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride; from 20 to 85% by weight of the hydrophilic matrix forming agents as defined
above; from 20 to 40% by weight of one or more diluents; from 0.1 to 15% by weight of one or
more stabilizers; optionally from 0.1 to 15% by weight of one or more binders; optionally from
0.1 to 10% by weight of one or more glidants; and optionally from 0.1 to 10% by weight of one
or more lubricants; being the sum of the ingredients 100% by weight.

[0056] In an embodiment, the composition of the present invention comprises: an amount of
betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride; from 35 to 65%, preferably from 40 to 60%, more preferably from 45 to 55%,
even more preferably from 50 to 55%, by weight of the hydrophilic matrix forming agents as
defined above; from 25 to 35%, preferably from 28 to 30%, by weight of one or more diluents;
optionally, from 0.5 to 5%, preferably from 1 to 2%, by weight of one or more binders;
preferably from 1 to 10%, more preferably from 5 to 7%, by weight of one or more stabilizers;
optionally from 0.5 to 5%, preferably from 1 to 3%, by weight of one or more glidants; and
optionally from 0.5 to 5%, preferably from 1 to 3%, by weight of one or more lubricants; being
the sum of the ingredients 100% by weight.

[0057] The terms "filler" and "diluent” have the same meaning and are used interchangeably.
They refer to any pharmaceutically acceptable excipient or carrier (material) that fill out the
size of a composition, making it practical to produce and convenient for the consumer to use.
Materials commonly used as filler include calcium carbonate, calcium phosphate, dibasic
calcium phosphate, tribasic calcium sulfate, calcium carboxymethyl cellulose, cellulose,
cellulose products such as microcrystalline cellulose and its salts, dextrin derivatives, dextrin,
dextrose, fructose, lactitol, lactose, starches or modified starches, magnesium carbonate,
magnesium oxide, maltitol, maltodextrins, maltose, mannitol, sorbitol, starch, sucrose, sugar,
xylitol, erythritol and mixtures thereof. In an embodiment, the composition of the invention is
one wherein the pharmaceutically acceptable excipients or carriers comprises one or more
filler; preferably comprises microcrystalline cellulose. In an embodiment, the composition of the
Invention is one wherein the pharmaceutically acceptable excipients or carriers comprise one
or more filler, preferably microcrystalline cellulose, iIn an amount from 20 to 40%, preferably
from 25 to 35%, more preferably from 28 to 30%, by weight of the composition.

[0058] The term "stabilizer” refers to any substance that slows or retards the degradation or
alteration of active ingredient. Examples of appropriate stabiliser agents for the present
Invention include, but it I1s not Iimited to, alpha-hydroxyl carboxylic acid such as lactic acid,
tartaric acid or citric acid. In an embodiment, the composition of the invention is one wherein
the pharmaceutically acceptable excipients or carriers comprises one or more stabilizer;
preferably comprises citric acid. The compositions of the present invention that comprise citric
acid as a stabilizer agent are especially advantageous, because they exhibit a higher stability.
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In an embodiment, the composition of the invention is one wherein the pharmaceutically
acceptable excipients or carriers comprise one or more stabilizer in an amount from 0.1 to
15%, preferably from 1 to 10%, more preferably from 5 to 7% by weight of the composition.

[0059] The term "binder” refers to any pharmaceutically acceptable compound having binding
properties. Materials commonly used as binders include povidone such as polyvinylpyrrolidone
K30, methylcellulose polymers, hydroxyethyl cellulose, hydroxypropyl cellulose, L-
hydroxypropyl cellulose (low substituted), hydroxypropylmethyl cellulose (HPMC), sodium
carboxymethyl cellulose, carboxymethylene, carboxymethylhydroxyethyl cellulose and other
cellulose derivatives, starches or modified starches and mixture thereof. In an embodiment, the
composition of the invention i1s one wherein the pharmaceutically acceptable excipients or
carriers comprise one or more binder; preferably comprise polyvinylpyrrolidone, for instance
polyvinylpyrrolidone K30. In an embodiment, the composition of the invention iIs one wherein
the pharmaceutically acceptable excipients or carriers comprise one or more binder Iin an
amount from 0.1 to 15%, preferably from 0.5 to 5%, more preferably from 1 to 2% by weight of
the composition.

[0060] The term "glidant” refers to a substance which improves the flow characteristics of
powder mixtures in the dry state. Materials commonly used as a glidant include magnesium
stearate, colloidal silicon dioxide or talc. In an embodiment, the composition of the invention is
one wherein the pharmaceutically acceptable excipients or carriers comprises one or more
glidant; preferably comprises colloidal silicon dioxide. In an embodiment, the composition of the
Invention Is one wherein the pharmaceutically acceptable excipients or carriers comprise one
or more glidant in an amount from 0.1 to 10%, preferably from 0.5 to 5%, more preferably from
1 to 3% by weight of the composition.

[0061] The term "lubricant” refers to a substance that prevents composition ingredients from
clumping together and from sticking to the tablet punches or capsule filling machine and
iImproves flowabllity of the composition mixture. Materials commonly used as a lubricant
Include sodium oleate, sodium stearate, sodium benzoate, sodium stearate, sodium chloride,
stearic acid, sodium stearyl fumarate, calcium stearate, magnesium stearate, magnesium
lauryl sulfate, sodium stearyl fumarate, sucrose esters or fatty acid, zinc, polyethylene glycol,
talc and mixtures thereof. The presence of a lubricant is particularly preferred when the
composition i1s a tablet to improve the tableting process.

[0062] In an embodiment, the composition of the invention is one wherein the pharmaceutically
acceptable excipients or carriers comprise one or more lubricant; preferably comprise a
mixture of sodium stearyl fumarate and talc, preferably in a ratio 1:1. In an embodiment, the
composition of the Iinvention i1s one wherein the pharmaceutically acceptable excipients or
carriers comprise one or more lubricant in an amount from 0.1 to 10%, preferably from 0.5 to
5%, more preferably from 1 to 3% by weight of the composition.

[0063] Additionally, the compositions of the present invention may contain other ingredients,
such as colorants, disintegrants, and other components known In the state of the art for use In
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oral solid formulations.

[0064] In an embodiment, the composition of the present invention comprises: an amount of
betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride; from 20 to 85% by weight of a mixture of hydroxypropylmethylcellulose and
carrageenan as defined above, preferably in a weight ratio 3:1 to 12:1; from 20 to 40% by
welght of microcrystalline cellulose; from 0.1 to 15% by weight of citric acid; optionally, from 0.1
to 15% by weight of one or more polyvinylpyrrolidone; optionally from 0.1 to 10% by weight of
colloidal silicon dioxide, preferably in a weight ratio 1:2 to 2:1; and optionally from 0.1 to 10%
by weight of a mixture of sodium stearyl fumarate and talc as defined above, preferably in a
weight ratio 1:1; being the sum of the ingredients 100% by weight.

[0065] In an embodiment, the composition of the present invention comprises: an amount of
betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of betahistine
dihydrochloride; from 35 to 65%, more preferably from 40 to 60%, more preferably from 45 to
55%, even more preferably from 50 to 55% by weight of a mixture of
hydroxypropylmethylcellulose and carrageenan as defined above, preferably in a weight ratio
3:1 to 12:1; preferably from 5:1 to 11:1; more preferably from 6:1 to 10:1, and even more
preferably 9:1; from 25 to 35%, more preferably from 28 to 30%, by weight of microcrystalline
cellulose; optionally, from 0.5 to 5%, preferably from 1 to 3% by weight of polyvinylpyrrolidone;
from 1 to 10%, preferably from 5 to 7% by weight of citric acid; optionally from 0.5 to 5%,
preferably from 1 to 3% by weight of colloidal silicon dioxide; and optionally from 0.5 to 5%,
preferably from 1 to 3% by weight of a mixture of sodium stearyl fumarate and talc as defined
above, preferably in a weight ratio 1:1; wherein the sum of the ingredients is 100% by weight.

[0066] In a preferred embodiment, the composition of the present invention comprises: 48 mg
of Dbetahistine dihydrochloride; from 50 to 55% by weight of a mixture of
hydroxypropylmethylcellulose and carrageenan in a weight ratio 9:1; from 28 to 30%, by weight
of microcrystalline cellulose; from 1 to 2% by weight of polyvinylpyrrolidone; from 5 to 7% by
weight of citric acid; from 1 to 3% by weight of colloidal silicon dioxide; and from 1 to 3% by
weight of a mixture of sodium stearyl fumarate and talc in a weight ratio 1:1; wherein the sum
of the ingredients i1s 100% by weight.

[0067] Another aspect of the Invention Is a process for the preparation of the compositions of
the present invention as defined above. The compositions of the present invention can be
prepared according to methods well known In the state of the art. The appropriate method and
conditions can readily be determined by those skilled Iin the art according to the type of
formulation being prepared.

[0068] In an embodiment, the composition Is In form of a tablet. In an embodiment, the
process for preparation of the composition of the invention in form of a tablet as defined above
comprises a wet granulation tablet. The process for the manufacturing of these compositions
comprises any method known In the art which comprises a wet granulation step. In an
embodiment, the process for preparation of the composition as defined above comprises: (a)
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preparing a solution of betahistine or a pharmaceutically acceptable salt thereof in a polar
solvent selected from the group (C4-Cy4)alkyl-CO-(C1-Cy)alkyl, (C4-Cyg)alky)-COO-(C1-Cy)alkyl,

water and mixture thereof; (b) sifting and mixing one or more diluents, one or more stabilizers
and optionally one or more binders to obtain a mixture; (¢) granulating the mixture of step (b)
by the addition of the solution of step (a) to obtain wet granules; (d) drying the wet granules
obtained In step (c) to obtain dried granules; (e) mixing the dried granules obtained in step (d)
with one or more hydrophilic matrix forming agents to obtain a mixture; (f) optionally, blending
the mixture obtained in step (e) with one or more of the excipients or carriers selected from the
group consisting of glidant and lubricant to obtain a mixture; (g) compressing the mixture
obtained in step (f) to form tablets, and (h) optionally, coating the tablets obtained in step (g).
This process Is advantageous because It allows preparing a stable composition comprising an
amount of betahistine, or of a pharmaceutically acceptable salt thereof, equivalent to 48 mg of
betahistine dihydrochloride, together with one or more pharmaceutically acceptable excipients
or carriers that has the targeted dissolution profile. Particularly, this process comprises a wet
granulation step which allows the preparation of Iintermediate granules comprising the
betahistine active ingredient together with one or more diluents, one or more stabilizers and
optionally one or more binders. This process step enhances the stability of the active
Ingredient and avoids the absorption or attraction of moisture or water molecules from the arr.
This process In especially advantageous In the present case, since betahistine, especially
betahistine dihydrochloride, I1s a highly water-soluble and hygroscopic active ingredient.

[0069] In an embodiment, step (a) of the process for preparation of the composition of the
iInvention is performed at room temperature. In an embodiment, step (a) of the process for
preparation of the composition of the invention is performed in a rapid mixer granulator.

[0070] In an embodiment, step (b) of the process for preparation of the composition of the
iInvention is performed at room temperature. In an embodiment, step (a) of the process for
preparation of the composition of the invention is performed in a rapid mixer granulator.

[0071] In an embodiment, step (c) of the process for preparation of the composition of the
Invention Is performed at room temperature, preferably at a temperature from 20°C to 25°C. In
an embodiment, step (c) of the process for preparation of the composition of the invention Is
performed In any granulator mixer equipment; preferably in a rapid mixer granulator.

[0072] In an embodiment, step (d) of the process for preparation of the composition of the
Invention 1s performed at a temperature from 45°C to 70°C; preferably from 50°C to 60°C. In
an embodiment, step (d) of the process for preparation of the composition of the invention is
performed until the water content (LOD) 1s equal to or less than 2% by weight.

[0073] In an embodiment, steps (e) and (f) of the process for preparation of the composition of

the invention Is performed at room temperature, preferably is performed at a temperature from
20°C to 25°C.

[0074] In an embodiment, the compressing step (g) of the process for preparation of the
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composition of the invention Is performed using compression machine equipment. In an
embodiment, the compressing step (g) of the process for preparation of the composition of the
Invention i1s performed at a compression force 150N to 220 N; particularly at 180 N to obtain
tablets having a weight about 700 to 900 mg, preferably having a weight about 750 to 800 mg,
more preferably having a weight about 785 mg.

[0075] All the embodiments disclosed above for the non-pulsatile 24 hours prolonged-release
oral solid composition of the present invention also apply for the process for its preparation.

[0076] In an embodiment, the composition Is In form of hard gelatine capsules. In an
embodiment, the process for preparation of the composition of the invention can be performed
by any method known In the state of the art for preparing hard gelatine capsules. Typically, the
process comprises mixing the betahistine, or the pharmaceutically effective amount, with the
appropriate pharmaceutically acceptable excipients or carriers followed by filling the hard
gelatine capsules manually, or by using semiautomatic or automatic machines.

[0077] In an embodiment, the composition is In form of pellets. In an embodiment, the process
for preparation of the composition of the invention can be performed by any method known In
the state of the art for preparing pellets. Typically, pellets can be prepared by extrusion-
spheronizating process or by layering an inner core.

[0078] The non-pulsatile 24 hours prolonged-release oral solid composition may be defined by
its preparation process as defined above and therefore, the non-pulsatile 24 hours prolonged-
release oral solid composition of the invention obtainable by the process of the invention is
considered part of the Invention. For the purposes of the Invention, the expressions
"obtainable”, "obtained” and equivalent expressions are used interchangeably, and In any
case, the expression "obtainable” encompasses the expression "obtained".

[0079] All the embodiments disclosed above for the non-pulsatile 24 hours prolonged-release
oral solid composition of the present invention, as well as for the process for its preparation,
also apply for the non-pulsatile 24 hours prolonged-release oral solid composition obtainable
by the process for preparation.

[0080] The third aspect of the invention relates to a non-pulsatile 24 hours prolonged-release
oral solid composition of the present invention as defined above for use as a medicament. In
an embodiment, the invention relates to the non-pulsatile 24 hours prolonged-release oral solid
composition of the present invention as defined above for use as a medicament wherein the
medicament is administered once-dalily.

[0081] The fourth aspect of the invention relates to a non-pulsatile 24 hours prolonged-release
oral solid composition of the present invention as defined above for use In the treatment of a
vestibular (inner ear) disease or condition. This aspect could be also formulated as the use of
a non-pulsatile 24 hours prolonged-release oral solid composition of the present invention as
defined above for the preparation of a medicament for the prophylaxis and/or treatment of a
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vestibular disease or condition. It also relates to a method for the prophylaxis and/or treatment
of a mammal suffering, or susceptible to suffer, from a vestibular disease or condition, wherein
the method comprises administering to said mammal the non-pulsatile 24 hours prolonged-
release oral solid composition of the present invention as defined above. In an embodiment,
the vestibular disease or condition refers to Méeniere's disease or disorder, symptoms of which
may Include vertigo, tinnitus, hearing loss and nausea.

[0082] In an embodiment, a non-pulsatile 24 hours prolonged-release oral solid composition of
the present invention as defined above for use In the treatment of a vestibular disease or
condition, preferably for use in the treatment of Méniere's disease, wherein the treatment
comprises once-daily administration of the non-pulsatile 24 hours prolonged-release oral solid
composition.

[0083] All the embodiments disclosed above for the non-pulsatile 24 hours prolonged-release
oral solid composition of the present invention also apply for the non-pulsatile 24 hours
prolonged-release oral solid composition limited by its use.

[0084] Throughout the description and claims the word "comprise” and variations of the word,
are not Intended to exclude other technical features, additives, components, or steps.
Furthermore, the word "comprise” encompasses the case of "consisting of". Additional objects,
advantages and features of the invention will become apparent to those skilled in the art upon
examination of the description or may be learned by practice of the invention. The following
examples and drawings are provided by way of illustration, and they are not intended to be
imiting of the present Invention. Reference signs related to drawings and placed In
parentheses In a claim, are solely for attempting to increase the intelligibility of the claim, and
shall not be construed as limiting the scope of the claim. Furthermore, the present invention
covers all possible combinations of particular and preferred embodiments described herein.

Examples

General considerations

[0085] Pharmacokinetic measured molecule: betahistine _metabolite 2-PAA: As per the
European Summary of Product Characteristics of Betahistine dihydrochloride tablets
(Betaserc® tablets) orally administered betahistine is readily and almost completely absorbed
from all parts of the gastro-intestinal tract. After absorption, the drug i1s rapidly and almost
completely metabolized into 2-pyridylacetic acid (2-PAA). The absolute bioavailability of
betahistine, dosed as the immediate release tablet or the orodispersible tablet, 1s estimated to
be around 1% due to its very high first pass metabolism. Plasma levels of betahistine are very
low. The majority of pharmacokinetic analyses are therefore based on 2-PAA measurements In
plasma and urine, which Is supposed to be a surrogate marker for Betahistine bioanalysis.
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Hence, bioequivalence based on the metabolite 2-pyridylacetic acid (2-PAA) Is considered
acceptable by the Regulatory Medicinal Agencies. Likewise, it Is expected that pharmacokinetic
analyses based on plasma levels of low-available betahistine parent drug would provide similar
bioequivalence results.

Example 1- Compositions

[0086] The components of an example of the prolonged release composition of the present
iInvention in form of a tablet are shown in Table 1, wherein the amounts of the components are
expressed In weight percent:

Table 1

Q5005005005CQQCQQCQQCQH050050050050050050050050050050050050050050050050050050050050050050050050050050050\50050050050050050050050050050050050050QQCQ‘CQ‘CQ‘H50050050050050050050\ 0000000000000000000000000000000000000000000000000000000
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Polyvmylpyrrolldone K30

HydroxypropylmethylcelIulose 47 64
K100M premium CR Rydrophilic matrix

'  forming agents

Lambda carrageenan(1) -

QCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQ\CQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQ00000000000000000000000% QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

CoIIO|daI anhydrous silica Glldant 15 1 91
_

oaveg 7o [0

(1) Commercially available as viscarin PH 209

[0087] The composition of the invention of Example 1 as defined in Table 1 was performed
following the process disclosed below using the amounts of the ingredients specified in Table

above:

1. (a) betahistine was dissolved In a sufficient amount of purified water for the completely
dissolution of betahistine with continuous stirring till clear solution is obtained;

2. (b) a mixture of the diluent, the stabilizer and the binder were stirred and sifted through a
sieve of 40 mesh and loaded in a rapid mixer granulator (RMG);

3. (¢) granulating the mixture obtained In step (b) by the addition of the solution obtained in
step (a). The resultant mixture was stirred for 5 minutes to obtain wet granules;

4. (d) wet granules obtained In step (c) were dried into a dryer at a temperature of 55 +
10°C until the content of water (LOD- loss on drying) reached 2.0%. Then, dried
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granules were sifted through a sieved of 40 mesh and blended for 5 minutes at 16 rpm;
5. (e) a mixture of the hydrophilic matrix forming agents were prepared and sifted through

a sieve of 40 mesh; and this mixture was added to the dried granules obtained in step
(d) and mixed in a blender for 20 minutes at 16 rpm;

6. (f) to the resultant blend obtained In step (e) the glidants and the lubricants previously
sifted through a sieve of 40 mesh was added; and the resultant mixture was blended for
S5 minutes at 16 rpm;

7. (g) the resultant mixture obtained In step (f) was compressed using an 18x10mm oval
concave shape punch to obtain a tablet having a hardness from 150 N to 220 N.

The obtained tablet showed a total impurity content below 0.15%, as measured by HPLC
method.

The conditions of the HPLC method is as follows:

[0088]

e Flux: 1.3 mL/min
e Column: Peerless basic C18 (250 mm x 4.6 mm), 4 y; Make: Chromatopak
» Porous size of the column: 4

» Phases: Mobile phase-A: [(Buffer. Methanol: Acetonitrile): (45:40:15)].
Mobile phase-B: [(Buffer :Acetonitrile): (45:55)].

e Detection wavelength: 260 nm

e |njection volume: 50 L

e Column temperature: 25°C

e Gradient:

.........................................................................................................................................................................................................................................

Example 2 - Dissolution Test

[0089] The dissolution profile of the prolonged release tablet composition of Example 1 having
48 mg of betahistine dihydrochloride was measured at different pH conditions.
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Conditions of the dissolution bath

[0090]

e Paddle speed: 100 rpm
o [Temperature of dissolution medium: 37°C £ 0.5°C
e Dissolution Medium:

Conditions A: 0.1 N HCI
Conditions B: pH 4.5 with acetate buffer
Conditions C: pH 6.8 with phosphate buffer

e Vessel volume: 900 mL
e Time point (hours): 0.5, 1, 4, 8, 16 and 24.
e NO of units: 6

Method:

[0091] To the set dissolution apparatus having a 900mL of dissolution medium as defined
above to each of six glass vessels and under the above mentioned conditions, a tablet of the
test sample was added into each basket lower down hood, taking care to exclude the air
bubbles from the surface of the tablet and immediately start the apparatus.

[0092] After that, at each time point, 10 mL of the test sample from each of six glass vessels
were withdrawn. Then, 2 mL of the aliquot of the test sample were transferred from the
collected sample to a single test tube, wherein it was mixed and filtered through 0.45u
polyvinylidene fluoride filter (PVDF filter). Further, the withdrawn volume at each time point is
replaced by adding an equal quantity of fresh dissolution medium at 37°C £ 0.5°C.

Conditions of the chromatographic analysis

[0093]

o |nstrument: High Performance Liquid Chromatograph equipped with auto sampler, UV
detector and inbuilt thermostat column compartment.

o Column: Zorbax Eclipse XDB C18 (150 mm x 4.6 mm), 5 u, Make: Agilent or equivalent

e Flux: 1.5 mL/min

e Column temperature: 35°C
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e |njection volume: 10 uL

» Wavelength: 260 nm

e run time 3.5 min

e Retention Time of betahistine: about 2.7 min

[0094] Mobil Phase: mixing 600 volumes of Buffer 1 and 400 volumes of Acetonitrile, filtered
through 0.45 u Nylon filter, and Degassed by sonication.

[0095] Buffer 1: dissolving 4.6 g of Sodium dihydrogen orthophosphate monohydrate
(NaH>PO4.H>0) In 900 mL of water; adding 0.66 g of hexylamine and mixing. Then, the pH is

adjusted to 2.7 £ 0.05 by the addition of 10 %v/v of orthophosphoric acid. Finally, making up to
1000 mL with water and mixing; and adding 2.7 g of sodium dodecyl sulfate by gentle stirring
until dissolution.

[0096] Betahistine Internal Reference standard stock preparation: Transfering 33.3 mg of
Betahistine dihydrochloride working standard into a 50 mL volumetric flask; adding 40 mL of
water and sonicated until dissolution. Finally, diluting to volume with water and mixing for
having a final concentration of 0.666 mg/mL.

[0097] Betahistine Internal Standard preparation: Diluting 4.0 mL of the Betahistine Internal
Reference standard stock preparation to 50 mL with dissolution medium as defined above and
mixing until having a final concentration of 0.053 mg/mL.

Method

[0098] System suitability: Equilibrate the column with mobile phase as defined above at the
above specified condition until stable base line obtained. Inject six replicate injections of
standard preparation into the liquid chromatograph and record the chromatograms. Measure
the response for the Betahistine peak.

[0099] In the chromatogram obtained with standard preparation:

e %Relative standard deviation for Betahistine peak area of six replicate injections should
not be more than 2.00.

» T[heoretical plates for Betahistine peak should not be less than 1000.

[0100] Tailing factor for Betahistine peak should be between 0.80 and 2.00.

[0101] Procedure: Inject separately single injection each of dissolution medium as blank and
test sample Iinto the liquid chromatograph and record the chromatograms. Measure the
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response for the Betahistine peak. Calculate the dissolved quantity of Betahistine
Dihydrochloride In percentage of label claim from mean peak areas of standard preparation
and peak area of the test sample and percentage potency of working standard used.

[0102] Calculation: % of Dissolved Betahistine dihydrochloride
Al W 4 90

— X X ——X ———X P

As 50 50 L.C.

[0103] VWherein,

Au

= Peak area due to Betahistine obtained with sample preparation.
AS

= Mean peak area due to Betahistine obtained with standard preparation.
Wi

= Weight of Betahistine dihydrochloride working standard taken in mg.
L.C.

= Label claim of Betahistine dihydrochloride in mg/tablet.
P

= Potency of Betahistine dihydrochloride working standard in percentage on as is basis.

[0104] Calculate the correction factor for the percentage drug loss at the end of each time
point. Add this correction factor to the value of % dissolved obtained Iin the succeeding time

point.
Withdrawn volume X % dissolved (% label claim) at each time point

COMTECHION FACHOr T == m mm e oo e e e e e e e e e e e e e e =
Volume of dissolution medium

[0105] For 0.5 hr point: % dissolved in 0.5 hr.

For 1 hr point : Correction factor of 0.5 hr+ % dissolved in 15t hr.

For 4 hrs point: Correction factor of (0.5 hr+15thr) + % dissolved in 41" hrs.

For 8 hrs point: Correction factor of (0.5 hr+15t hr+4!" hrs) + % dissolved in 8! hrs.

For 16 hrs point: Correction factor of (0.5 hr+15t hr+4!" hrs+8™ hrs)+% dissolved in 16! hrs.
For 24 hrs point: Correction factor of (0.5 hr+15! hr+4!" hrs+8" hrs+16!" hrs) + % dissolved in

241N hrs.

Results
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[0106] The weight percept of betahistine dihydrochloride released from the composition of
Example 1 of the present invention submitted to the different dissolution conditions at time
points from 0.5 hours to 24 hours; as well as the relative standard deviation is shown In Table
2

Table 2

06006006006Q.Q006006006006006006006006006006006006Q.Q006006006006006006006006\0600Qﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘\ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

lime RSD lbetahistine |RSD

Points o o
(Hours) (%) (%)

Betahistine
release (%)

QQCQQCQQCQQCQQCQQCQQCQQCQQCQQ\QQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQ' QQCQQCQQCQQCQQCQQCQQWQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQC\QCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQCQQHQN QQQQQQQQQQQQQQQQQQQQQ

R ECO (110 AN 3 AN
M_mm_m
CRN R 1 S 1 S

06006006006Q.Q006006006006006006006006006006006006Q.Q006006006006006006006006\0600Qﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘ﬁ.‘\ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CON A |

[0107] The dissolution profile results in Table 2 showed that the composition of betahistine
dihydrochloride 48 mg of the present invention has the required dissolution profile regardless
the pH. It means that up to 30% of betahistine Is dissolved in 1 hour; from 35% to 45% of
betahistine iIs dissolved In 2 hours; from 46% to 60% of betahistine 1s dissolved in 4 hours; from
61% to 80% of betahistine 1s dissolved in 8 hours; from 81% to 97% of betahistine Is dissolved

In 16 hours; and from 98% to 100% by weight of betahistine Is dissolved in 24 hours.

[0108] Furthermore, the target dissolution profile showed in Table 2 was maintained even
when the dissolution test was performed in the presence of up to 40% of ethanol in 0.1 N HCI
media up to 2 hours.

[0109] Thus, the compositions of the present invention are advantageous because they show
a pH independent solubllity and they avoid the dose-dumping effect (even in the presence of
ethanol) at the early hours (between 0 to 2 hours). Furthermore, the compositions of the
present invention also allow controlling the release of the betahistine dihydrochloride even
when the dissolution of betahistine dihydrochloride has already started (i.e. between 4 to 16
hours) without the need of additional controlled release layers or coatings. It Is also
advantageous because the composition of the present invention allows maintaining the
therapeutically effective amount of betahistine for 24 hours and even at a prolonged period of
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time after several days (multiple dose steady-state) with once a day dosing. Also, the
composition of the invention leads to improved tolerability by means of lesser fluctuations
between the peak and trough plasma concentrations due to the steady-state release of the
drug over a prolonged period of time.

Example 3 - Bioavailability Test

[0110] The bioavailability of the prolonged release compositions of the present invention was
studied.

A. Design of the study

[0111] The trial was carried out as an open label, balanced, randomized, two-treatment, two
sequence, two-period, crossover, oral dose, comparative bioavailability study in normal,
healthy, adult, human subjects under fed conditions

B. Volunteers

[0112] Sufficient number of healthy, adult, human volunteers was screened with their consent
to enrol 16 subjects In the study, and which further complied with the following criteria of
Inclusion:

e Healthy, adult, human subjects between 18 and 45 years of age (both inclusive).
e Having a Body Mass Index (BMI) between 18.5 and 30.0 (both inclusive), calculated as

weight in kg/height in m?.

e Not having significant diseases or clinically significant abnormal findings during
screening, medical history, clinical examination, laboratory evaluations, 12 lead ECG,
and chest X-ray recordings (postero-anterior view).

e Able to understand and comply with the study procedures, in the opinion of the
Investigator.

e \olunteer who Is a Non-smoker and Non-Alcoholics.

o Able to give voluntary written informed consent for participation in the study:.

e |n case of female subjects:

o Surgically sterilized at least 6 months prior to study participation; or

o |f of child bearing potential is willing to use a suitable and effective double barrier
contraceptive method or intra uterine device during the study, and

o Serum pregnancy test must be negative.

C. Samples
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[0113] The samples used in the bioavailability test are the following:

1.a) Test sample: The prolonged release composition of Example 1 Iin form of tablet
packaged Inside an Aluminium-Aluminium blister having 48mg of Dbetahistine
dihydrochloride; and

2. b) Reference Test: Betaserc® 24 mg in form of tablets.

D. Test Method

[0114] The test and reference samples were administered to the subjects In sitting posture with
240 £ 02 mL of drinking water at ambient temperature. The tablet to be swallowed has to be
whole without chewing or crushing.

For test sample:

[0115] After overnight fasting of at least 10 hours, subjects were served standardized high fat
high calorie vegetarian breakfast, which they were required to consume within 30 minutes. The
test sample was to be administered once at 30 minutes after serving standardized high fat high
calorie vegetarian breakfast.

For reference sample:

[0116] After overnight fasting of at least 10 hours, subjects were served standardized high fat
high calorie vegetarian breakfast, which they are required to consume within 30 minutes. The
first dose of reference sample product was administered at 30 minutes after serving
standardized high fat high calorie vegetarian breakfast. Further, again standardized high fat
high calorie vegetarian breakfast was served at 11.5 hours after first dose, which they were
required to consume within 30 minutes. Second dose was administered at 12.00 hours
(Interval between two consecutive doses is 12 hours £ 5 minutes).

Sampling

[0117] At Inttial time and at each hour (i.e. each time points) after administration, blood was
collected.
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[0118] Blood samples were collected through an indwelling intravenous cannula (Venflon)
placed In a forearm vein of the subjects. Intravenous indwelling cannula was kept in situ as
long as possible by injecting 0.5 mL of normal saline solution to prevent cannula from clogging
for collection of all the blood samples during housing.

[0119] The blood samples were centrifuged at 3000- 100 rcf for 5 minutes below 10°C to
separate plasma. The separated plasma was transferred to pre-labelled polypropylene tube

and stored upright in a box containing dry ice or In a freezer at a temperature -65 £ 10 °C for
Interim storage as required.

[0120] Finally the samples were transferred by keeping them in dry ice box and stored In
bioanalytical freezer at -65 £ 10 °C until completion of analysis

Determinations

[0121] The method Involved the measurement of the plasma concentration of the betahistine
metabolite 2-pyridylacetic acid (2-PAA) for 24 hours at predetermined time points.

[0122] Mean plasma concentration of 2-pyridylacetic acid metabolite were determined.

[0123] Values of 2-pyridylacetic acid concentration after once-daily administration of the test
sample of the present invention and after twice-daily administration of the reference sample
were summarized in Table 3. Further, the plasma concentration-time profile after the twice-
daily administration of the test sample i1s shown in Fig. 1.

Table 3

Mean plasma
Concentration of 2-
pyridylacetic acid after
twice-daily intake of
betaserc (ng/mL)
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Mean plasma
Concentration of 2-
pyridylacetic acid after
twice-daily intake of
betaserc (ng/mL)

Mean plasma concentration of
2-pyridylacetic acid after once-
daily intake of the composition
of the invention (ng/mL)
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[0124] Furthermore, the main pharmacokinetic parameters exhibited after the once-daily
administration of the composition of the present invention (Example 1) and the twice-daily
administration of the reference sample were measured by means of LC-MS / MS method.

[0123] Particularly, the values of the Cpax, Tmax, AUC, Taq, t1;, (half life) and A, (elimination

rate constant) as well as the standard deviation (SD) of the test sample and the reference

sample were summarized in Table 4.
Table 4

Pharmacokinetic Mean = SD (untransformed data)
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Parameters m Test Sample Reference Sample

@) , 5.517 (5.000 - 113.250 (0.500 -
max 7.000) 18.000)

T
C max ng/mL 565.241 £ 50.0996 {668.300 + 129.3477

.
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1106.3093 1276.1453

~a h/ml 9042.249 + 8639.921 +
J 2274.5611 1581.1539

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Pharmacokinetic Mean = SD (untransformed data)
Parameters M Test Sample Reference Sample
AUC .1 ng.h/mL 7187.2/38 + 7459.269 +

AUC_%Extrap_obs %o 18.57/3 £ 9.1528 13.417 £ 2.94/9
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(@) Tmax @nd T54 are represented in median (min-max) value.
(b) calculated for Test formulation only.

[0126] The relative bioavailability analyses (i.e. geometric least squares means, ratio, 90%
confidence interval, intra subject CV and power) of Test sample vs. Reference sample for
betahistine metabolite 2-Pyridylacetic acid were summarized in Table 5:

Table 5

Pharmacokinetic Parameters j Parameters Units Mean = SD Test Sample
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ng.h/mL 0042.249 + 2274.5611
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(@) Tmax @nd T54 are represented in median (min-max) value.
(b) calculated for Test formulation only.

[0127] The above pharmacokinetic parameters and the values of the mean plasma
concentration of the betahistine metabolite 2-pyridylacetic acid shown In Tables above
demonstrated that the once-daily administration of the composition of the present invention
which contain 48 mg exhibits a lower maximum blood concentration and a higher minimum
blood concentration than the twice-daily administration of the reference compound. It Is
advantageous because improved the tolerability of the active ingredient, and also the efficacy
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control.

[0128] The above-mentioned values also showed that the plasma concentration fluctuation
has been reduced. This reduction In the plasma fluctuation allows maintaining the plasma
therapeutically effective amount of betahistine for 24 hours after once-daily administration, and
avoiding the Infra-dosing or over-dosing side effects associated with the twice dally
administration of an immediate released composition which contains 24mg of betahistine
dihydrochloride (reference sample).

[0129] Furthermore, it was surprisingly found that the value of AUC which represents the total
drug exposure exhibited after the once-daily administration of the composition of the present
iInvention is bioequivalent to the total drug exposure obtained after twice-daily administration of
the iImmediate-release reference sample. It means that the composition of the present
Invention has comparable bioavailability, because the rate and extent to which the betahistine
dihydrochloride Is absorbed from the composition of the invention and becomes available at
the site of drug action Is the same as the reference sample. Therefore, the once-daily
administration of the composition of the present invention can be considered equivalent to
twice-daily administration of the immediate-release reference according to the guidelines on
modified release formulations of the European medicines Agency (EMA).

[0130] In conclusion, the composition of the present invention which comprises betahistine, or
a pharmaceutically salt thereof, equivalent to 48mg of betahistine dihydrochloride together with
one or more pharmaceutically acceptable excipients or carriers comprising a mixture of
hydroxypropylmethylcellulose and carrageenan as one or more hydrophilic matrix forming
agents, allows simplifying the dose posology of betahistine patients by the reduction of daily
Intakes. It Is advantageous because allows reducing the percentage of abandonment by the
patient and as a consequence an increase In the treatment effectiveness.
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Patentkrav

1. Oral fast sammensaetning med ikkepulserende 24 timer forlaenget frigivelse

omfattende en maangde af betahistin, eller af et farmaceutisk acceptabelt salt

deraf, aekvivalent med 48 mg af betahistindinhydrochlorid, sammen med en eller
5 flere farmaceutisk acceptable excipienser eller baerere, hvor sammensaetningen

udviser en oplgsningsprofil i henhold til hvilken:

op til 30 vaegtprocent af betahistin oplgses pa 1 time;
fra 35 til 45 vaegtprocent af betahistin oplgses pa 2 timer;
fra 46 til 60 vaegtprocent af betahistin oplgses pa 4 timer;

10 fra 61 til 80 vaegtprocent af betahistin oplgses pa 8 timer;
fra 81 til 97 vaegtprocent af betahistin oplgses pa 16 timer; og
fra 98 til 100 vaegtprocent af betahistin oplgses pa 24 timer
hvor:

oplgsningsprofilen males under anvendelse af et USP type I-apparat
15 (basket), sammensaetningen placeres i 900mL af phosphatbuffer
med pH 6,8 ved 37°C og 100 rpm;

de farmaceutisk acceptable excipienser eller baerere omfatter et eller

flere hydrofile matrixdannende stoffer; og

det hydrofile matrixdannende stof er en blanding af

20 hydroxypropylmethylcellulose og carrageenan.

2. Sammensaetningen ifglge krav 1, hvilken omfatter betahistindihydrochloridsalt.

3. Sammenseaetningen ifglge et hvilket som helst af kravene 1-2, hvor efter en
25 oral enkeltdosisadministration af sammensaetningen under fgdningsbetingelser,
betahistin eller et farmaceutisk acceptabelt salt deraf, aekvivalent med 48 mg af
betahistindihydrochlorid udviser en maksimum plasmakoncentration (Cmax) pa
fra 400 ng/ml til 700 ng/ml udtrykt som plasmakoncentration af dets 2-
pyridyleddikesyremetabolit.
30
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4. Sammensatningen ifglge et hvilket som helst af kravene 1-3, hvor efter en
oral enkeltdosisadministration af sammensatningen under fedningsbetingelser,
betahistin, eller et farmaceutisk acceptabelt salt deraf, aekvivalent med 48 mg af
betahistindihydrochlorid udviser en tid til maksimum plasmakoncentration (Tmax)
pa fra 5 h til 7 h udtrykt som plasmakoncentration af dets 2-
pyridyleddikesyremetabolit.

5. Sammensaetningen ifglge et hvilket som helst af kravene 1-4, hvor efter en
oral enkeltdosisadministration af sammensaetningen under fadningsbetingelser,
betahistin, eller et farmaceutisk acceptabelt salt deraf, aekvivalent med 48 mg af
betahistindihydrochlorid udviser et areal under tid-/plasmakoncentrationskurven
fra tid O til 24 timer (AUC (0-24)) pa fra 5000 ng.h/ml til 10000 ng.h/ml udtrykt

som plasmakoncentration af dets 2-pyridyleddikesyremetabolit.

6. Sammensaetningen ifglge et hvilket som helst af kravene 1-5, hvor det ene
eller flere hydrofile matrixdannende stoffer er i en maangde fra 20 % til 85 %,
fortrinsvis i en maengde fra 35 % til 65 %, fortrinsvis 40 % til 60 %, mere
fortrinsvis 45 % til 55 %, og mere fortrinsvis fra 50 % til 55 %, efter vaegt af den

totale vaegt af sammensastningen.

7. Sammensatningen ifglge et hvilket som helst af kravene 1-6, hvor
vagtforholdet mellem hydroxypropylmethylcellulose og carrageenan er fra 3:1 til
12:1, fortrinsvis fra 5:1 til 11:1, mere fortrinsvis fra 6:1 til 10:1, og endnu mere

fortrinsvis er 9:1.

8. Sammensaetningen ifglge et hvilket som helst af kravene 1-7, hvilken omfatter:

en maengde af betahistin, eller af et farmaceutisk acceptabelt salt deraf,

xkvivalent med 48 mg af betahistindihydrochlorid;

fra 20 til 85 vaegtprocent af et eller flere af det hydrofile matrixdannende

stof som defineret i et hvilket som helst af kravene 1-7;
fra 20 til 40 vaegtprocent af en eller flere fortyndingsmidler;

fra 0,1 til 15 vaegtprocent af et eller flere stabiliseringsmidler;
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eventuelt, fra 0,1 til 15 vaegtprocent af et eller flere bindemidler;
eventuelt, fra 0,1 til 10 vaegtprocent af et eller flere glidemidler;
og eventuelt, fra 0,1 til 10 vaegtprocent af et eller flere smgremidler;

hvor summen af ingredienserne er 100 veegtprocent.

9. Fremgangsmade til fremstillingen af sammensaetningen som defineret i et

hvilket som helst af kravene 1-8, hvilken omfatter:

(a) at fremstille en oplgsning af betahistin eller et farmaceutisk acceptabelt
salt deraf i et polaert solvent valgt fra gruppen (Ci-Cs)alkyl-CO-(C:-
Ca)alkyl, (C1-Cs)alky)-COO-(Ci1-Ca)alkyl, vand og blanding deraf:

(b) at sigte og blande et eller flere fortyndingsmidler, et eller flere
stabiliseringsmidler og eventuelt et eller flere bindemidler for at opna en

blanding;

(c) at granulere blandingen af trin (b) ved tilseetningen af oplgsningen af

trin (a) for at opna vade granulater;

(d) at tgrre de vade granulater opnaet i trin (¢) for at opna tgrrede

granulater;

(e) at blande de tgrrede granulater opnaet i trin (d) med et eller flere

hydrofile matrixdannende stoffer for at opna en blanding,

(f) eventuelt, at blande blandingen opnaet i trin (e) med en eller flere af
excipienserne eller baererne valgt fra gruppen bestaende af glidemiddel og

smgremiddel for at opna en blanding;
(g) at komprimere blandingen opnaet i trin (f) for at danne tabletter, og

(h) eventuelt, at coate tabletterne opnaet i trin (g).
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