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Description

Technical Field of Invention

[0001] The present invention relates to the field of pharmaceutical products, more particularly it relates to a pharma-
ceutical dosage form for the extended release of Hydralazine, which is useful as a reactivator for methylated suppressor
genes not expressed during the development of malignant illnesses such as cancer. Therefore said sustained release
pharmaceutical form can be used as support in cancer therapy.

Background of the Invention

[0002] At experimental level, Hydralazine has shown the demethylating effect on various suppressor genes, which
proves that said effect is not specific to a single gene. Both the demethylating effect and the reactivating effect of
hydralazine on suppressor genes had been confirmed in vitro and in vivo.
[0003] Tablets are solid pharmaceutical dosage forms containing one or more active ingredients generally blended
with suitable excipients, and are administered by different routes. Tablets are elaborated by compression of powders
or granules, using mechanical equipments fitted with adequate dies and punches. Excipients such as diluents, binding
agents, disintegrating agents and lubricants are normally used when formulating tablets. Other ingredients such as
colorants and flavoring agents can also be present. Three general methods are used for making tablets: wet granulation,
dry granulation, and direct compression.
[0004] Tablets may be coated to protect its components against effects from air, humidity or light, to mask unpleasant
tastes or odors, to improve appearance, and to control the site of release of the active ingredient in the gastrointestinal
tract.
[0005] Tablets with simple coating - In some cases tablets are coated with sugar (dragees), which is applied by
means of aqueous suspensions. Thereafter, coated tablets are subject to polishing using diluted solutions of wax in
solvents such as chloroform or powder blends. Coatings made of substances such as shellac or cellulose acetophtalate
are often applied with non-aqueous solvents prior to sugar coating application.
[0006] Tablets with enteric coating - When the active ingredient is susceptible of degradation or neutralization by
gastric fluids, or where it can irritate gastric mucous lining, the use of an enteric coating is recommended. Such coating
is designed to delay the release of the active principle until the tablet has passed through the stomach. The term delayed
release is used in the Mexican Pharmacopoeia, Seventh Edition, and relevant monographs include assays and speci-
fications concerning to the release of the active ingredient.
[0007] Extended Release Tablets - These are formulated such that the release of the active ingredient occurs for
an extended period of time after dose administration. Expressions such as prolonged release; prolonged action; repeated
action; and sustained release are also used to describe such pharmaceutical dosage forms. The term extended release,
however, is used for pharmacopoeial purposes and release requirements.
[0008] Oral Extended Release dosage forms.- When a drug is orally administrated in multiple doses using a con-
ventional pharmaceutical dosage form (e.g., tablet, sugar coated tablet, capsule), and the plasma concentration curve
of the drug is analyzed over time, a typical graph is observed according to which therapeutically effective levels of drug
in plasma are achieved only for a relatively short period of time. Case 1: This is the ideal situation. Plasma drug
concentrations are continuously within the therapeutical level (security margin or therapeutical index). Case 2: Curve
peaks reach toxic levels (MTC = 20 mg/mL); with potential occurrence of drug related adverse reactions (AR) and signs
of intoxication. Case 3: Minimal plasma concentration (MPC=10 mg/mL) is within the level of ineffectiveness.
[0009] In order to avoid the occurrence of this disadvantages, and at the same time achieve the three basic objectives
above mentioned, current trends in pharmaceutical research are directed to find solid oral dosage forms which release
the active principle not in an sudden manner as in the conventional solid oral dosage forms, but in a modified and duly
controlled mode. Controlled release dosage forms can be grouped, as follows:
[0010] Delayed release dosage forms: The active ingredient is released globally, yet not immediately, over a certain
period of time (about 2-4 hours) after dosing. The goal is to avoid the action of gastric secretions, such that the drug is
contacted with organic fluids only after the oral dosage form has reached the intestinal tract.
[0011] These dosage forms correspond to classic oral dosage forms with enteric coating, which are insoluble in the
acid gastric media, but soluble in the neutral or slightly alkaline environment and that are prepared by applying to the
tablet, sugar coated tablet, or gelatin capsules a thin layer of coating (shellac or varnish) with the solubility characteristics
above mentioned.
[0012] Extended release dosage forms: Are those dosage forms in which, after an initial release of a certain amount
of the active ingredient, said release continues over a period of time (at least 6-8 hours), such that it ensures therapeutically
active plasma levels of the drug throughout said period of time. Non-fluctuating therapeutic levels, constantly within de
therapeutic range, can be obtained with this type of release system, even without modifications of the dose, or with a
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relatively longer time interval (for example, 8-12 hours) between doses.
[0013] Sustained release dosage forms: In these systems there is an initial, partial release of the active principle
the release of which continues in a uniform and constant manner which ensures therapeutically active plasma levels of
the drug over a relatively long period of time (12-24 hours). With this type of oral medicine, continuous therapeutic
plasma levels can be obtained, always within the safety margin, for periods of time long enough as to enable a very
simplified dosage regime of one dose per day, such as the OROS or PUSH-PULL systems.
[0014] As is evident in an oral form of administration, the maximum time of sustained release of the medicine is dictated
by the time said dosage form takes to transit along the patient’s intestinal tract (24-48 hours). Often it is difficult to
differentiate between extended release oral forms and sustained release oral forms. For this reason, both systems are
now identified as continued release forms, and the term "sustained release" is used for other pharmaceutical forms
(specially injectable depots or subcutaneous implants), which allow, with a single dose of medicine, a sustained thera-
peutical action over very long periods of time (months or even years). However, since there are considerable variations
between extended release oral forms and sustained release oral forms regarding the mechanisms applied to achieve
the delaying effect (that is, the mechanism by which the active ingredient is released slowly and gradually), it has been
preferred to maintain such distinction, although the difference of results obtained with both forms of release (extended
and sustained) sometimes is more theoretical than real.
[0015] Document US 4,521,402 disclose a constant order release rate solid oral dosage formulation of hydralazine
comprising acid-retardant or hydrophobic cellulose derivative.
[0016] In "Preparation and Evaluation of Much-adhesive Buccal Tablets of Hydralazine Hydrochloride (Dinsheet, S.P.
Agarwal and Alka Ahuja, 2 March 1997), hydralzine multilayered tablets are disclose.
[0017] Regarding hydralazine extended release dosage forms; patent US 4,606,909 discloses pharmaceutical for-
mulations based on homogeneous pellets that are ultimately coated with a polymer that controls the rate of release.
However, what is shown in the specification of this document it can be appreciated that it refers to a chemical form of
delayed release, since only the occurrence of the maximum concentration peak is delayed. In this regard, it should be
taken in account that the totality of the drug is released only when complete erosion of the coating occurs in the small
intestine, at about pH 6.5. Formulations developed by the methods of patent US 4,606,909 are only suitable to be filled
into capsules, since is critical for the pellets to be free and independent from each other. This type of formulation tends
to be useful as a method of delayed release system, but not as a method of controlled release.
[0018] There are other methods of preparing and designing extended release formulations, such as those described
in patent US 4,952,402 in which a type of microparticles or "pharmasomes" with an extremely small size is provided.
[0019] Although in the previous art there are several methods of preparing extended release formulations, each of
these formulations is suitable for different and specific types of medicine. None of the methods known from the previous
art allows its application to obtain a really useful and effective hydralazine pharmaceutical composition that could be
administered in different types of illnesses, among which cancer can be mentioned.
[0020] Therefore, one object of this invention is to provide a pharmaceutical formulation in the form of tablets comprising
a matrix of polymer, active ingredient and excipients.
[0021] Another object of this invention is to provide a drug extended release system that releases the active ingredient
at the required rate to reach and maintain a constant concentration of said active principle in blood.
[0022] Yet another object of the present invention is to provide an extended release system for a drug such as
hydralazine; the release of which being equivalent to an analogous concentration of a continuous intravenous infusion
wherein hydralazine is administered to the patient at a constant rate and which is equal to the elimination rate.
[0023] Another additional object of the present invention is to provide an hidralazine extended release system, the
release rate of which being independent of the amount of hydralazine remaining within the dosage form, said release
rate also being constant over a given period of time.
[0024] A further object of the present invention is to provide an extended release system based on a hydralazine
pharmaceutical composition such that it quickly reaches a therapeutic level and at a sustained and uniform concentration
for a given period of time, the form of dosing generally comprises two steps: an initial dose that releases the drug
immediately, and a maintenance dose responsible for the extended release suitable for cancer treatment.

Brief description of drawings.

[0025]

Figure 1 shows the typical release profile (amount of drug released [Q] versus time), obtained from one of the
compositions encompassed by this invention.
Figure 2 shows a mathematical transformation of said typical release profile shown in Figure 1.
Figure 3 shows another typical release profile (amount of drug released [Q] versus time), obtained from one of the
compositions encompassed by this invention..
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Figure 4 shows a mathematical transformation of the typical release profile shown in Figure 3.

Detailed Disclosure of the Invention

[0026] The present invention refers to a hydralazine extended release pharmaceutical composition. According to the
instant invention, what is pretended is to obtain a pharmaceutical composition such that a therapeutical level could be
reached quickly and at a sustained and uniform concentration for a given period of time; the form of dosing generally
consists in two steps: an initial dose which immediately releases hydralazine, and a maintenance dose responsible for
the sustained release of hydralazine in such ratios that allow that said pharmaceutical composition could be useful for
cancer treatment.
[0027] Considering the above, the present invention is based on the well-established pharmacokinetic parameters of
hydralazine reported in literature. Based on the findings of Duen~as and collaborators (Reactivation of tumor suppressor
genes by the cardiovascular drugs hydralazine and procainamide and their potential use in cancer therapy; in Clinical
Research Vol. 9, 1596- 1603, May 2003), what is suitably required are release rates of approximately 7.58 mg/hr during
24 hours, which will make it usable in the reported treatments maintaining the desired demethylating effect and avoiding
the hypotensive effect.
[0028] According to what is shown in the graphics of the Figures accompanying the present invention, the results from
different extended release pharmaceutical prepared in accordance with the description of the invention are provided,
which consider some of the nearest approximations to the ideal dissolution profile of hydralazine as the active principle.
[0029] According to one aspect of the present invention, a hydralazine extended release composition was prepared
using the following amounts:

[0030] The results of the behavior of this composition are shown in the plot of Figure 1, which shows the typical release
profile (amount of drug released [Q] over time) obtained for one of the exemplary compositions, according to the present
invention,-and that exhibits a constant release rate for the drug of 10.823 mg/h over a period pf approximately 20-22
hours, and then a decrease of said release rate up to the 24th hour.
[0031] This can be appreciated in the plot of Figure 2, which shows a mathematical transformation of the typical
release profile of the composition, prepared in accordance with the present invention, referred to in Figure 1, according
to the Theory of Release by Matrices of T. Higuchi, as described in Mechanism of Sustained-action Medication. Theo-
retical Analysis of Rate of Release of Solid Drugs Dispersed in Solid Matrices. Higuchi T. J Pharm Sci. 1963 Dec; 52:
1145-9), which predicts a linear relationship between the released amount of drug, Q, and the square root of time, t1/2,
noticing that for this specific case such linear relationship is conserved until about 22 hours.
[0032] According to another aspect of the present invention, a hydralazine extended release composition was prepared
using the following amounts:

[0033] The results of the behavior of this composition are shown in the plot of Figure 3, in which the other typical
release profile (amount of drug released [Q] over time) is shown, obtained for another of the exemplary compositions
according to the present invention, and that exhibit a constant release rate for the drug of 10.323 mg/h over a period of
approximately 20-22 hours, and then a decrease of said release rate up to the 24th hour.
[0034] Furthermore, the plot of Figure 4 also shows a mathematical transformation of the typical release profile of the
composition prepared in accordance with the present invention, referred to in Figure 3, according to the Theory of
Release by Matrices of T. Higuchi, which predicts a linear relationship between the released amount of drug, Q, and
the square root of time, t1/2, noticing that for this specific case such linear relationship is conserved until about 22 hours.
[0035] The ideal release constant shown is, as it been mentioned, near to 7.5 mg/h, with the release rates shown in

HYDROXYPROPYLMETHYLCELLULOSE 2208 USP 42 to 44%
MICROCRYSTALINE CELLULOSE PH 200 25 to 28%
HYDRALAZINE 16 to 20%
PREGELATINIZED STARCH 10.00%
Mg STEARATE 0.1 to 2%

HYDROXYPROPYLMETHYLCELLULOSE 2208 USP 44 to 46%
MICROCRYSTALINE CELLULOSE PH 200 27 to 29%
HYDRALAZINE 16 to 20%
PREGELATINIZED STARCH 10.00%
Mg STEARATE 0.1 to 2%
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the above examples of pharmaceutical compositions of this invention, being release constants of 10 mg/h.

Oral Bio-availability and Pharmacodynamic Effect Assays

[0036] In order to determine the bio-availability characteristics of the composition which is the subject matter of this
invention, a clinical study was performed with healthy volunteers to determine oral bioavailability and the pharmacody-
namic effect of a single dose of the hydralazine composition in the form of extended release tablets prepared in accordance
with the composition set forth in this invention, the objectives of this study are to determine the bio-availability of the
hydralazine extended release composition of the present invention in healthy volunteers in a single dose schedule; to
characterize the hemodynamic changes induced by the hydralazine extended release composition of this invention,
administered in a single dose to healthy volunteers; to compare the pharmacokinetic behavior of the hydralazine extended
release composition of the present invention in healthy volunteers, and to establish the differences between populations
having a phenotype of slow or fast acetylator. To achieve the above objectives, a hydralazine extended release com-
position according to the present invention was prepared, in the form of a 182 mg tablet.

Claims

1. A hydralazine extended release pharmaceutical composition consisting of:

a) from 16 to 20 % hydralazine hydrochloride as active ingredient;
b) from 42 to 44 % of a polymer that limits the release rate of said active ingredient wherein said polymer is
hydroxypropylmethylcellulose;
c) from 25 to 28 % of a diluent agent wherein the diluent agent is microcrystalline cellulose;
d) from 10 % of a release rate-moderating hydrophilic polymer wherein said polymer is pregelatinized starch; and
e) from 0.1 to 2% of a lubricant agent wherein said lubricant agents is magnesium stearate.

Or

a) from 16 to 20 % hydralazine hydrochloride as active ingredient;
b) from 44 to 46 % of a polymer that limits the release rate of said active ingredient wherein said polymer is
hydroxypropylmethylcellulose;
c) from 27 to 29 % of a diluent agent wherein the diluent agent is microcrystalline cellulose;
d) from 10 % of a release rate-moderating hydrophilic polymer wherein said polymer is pregelatinized starch; and
e) from 0.1 to 2% of a lubricant agent wherein said lubricant agent is magnesium stearate.

2. A hydralazine extended release pharmaceutical composition according to claims 1, wherein said composition in-
corporates a solvent for granulation based on water, short chain organic alcohols, glycols and triols among others.

Patentansprüche

1. Pharmazeutische Hydralazin-Zusammensetzung mit verzögerter Freisetzung, bestehend aus:

a) 16 bis 20% Hydralazin-Hydrochlorid als Wirkstoff;
b) 42 bis 44% eines Polymers, das die Freisetzungsrate des Wirkstoffes begrenzt, wobei das Polymer Hydro-
xypropylmethylzellulose ist;
c) 25 bis 28% eines Verdünnungsmittels, wobei das Verdünnungsmittel mikrokristalline Zellulose ist;
d) 10% eines die Freisetzungsrate modifizierenden hydrophilen Polymers, wobei das Polymer vorgelatinierte
Stärke ist; und
e) 0,1 bis 2% eines Schmiermittels, wobei das Schmiermittel Magnesiumstearat ist;

oder

a) 16 bis 20% Hydralazin-Hydrochlorid als Wirkstoff;
b) 44 bis 46% eines Polymers, das die Freisetzungsrate des Wirkstoffes begrenzt, wobei das Polymer Hydro-
xypropylmethylzellulose ist;
c) 27 bis 29% eines Verdünnungsmittels, wobei das Verdünnungsmittel mikrokristalline Zellulose ist;
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d) 10% eines die Freisetzungsrate modifizierenden hydrophilen Polymers, wobei das Polymer vorgelatinierte
Stärke ist; und
e) 0,1 bis 2% eines Schmiermittels, wobei das Schmiermittel Magnesiumstearat ist.

2. Pharmazeutische Hydralazin-Zusammensetzung mit verzögerter Freisetzung nach Anspruch 1, wobei die Zusam-
mensetzung ein Lösemittel zur Granulation auf der Basis von Wasser, kurzkettige organische Glykole und Triole
unter anderen enthält.

Revendications

1. Composition pharmaceutique d’hydralazine à libération prolongée constituée de :

a) de 16 à 20 % d’hydrochlorure d’hydralazine en tant que principe actif ;
b) de 42 à 44 % d’un polymère qui limite la vitesse de libération dudit principe actif, dans lequel ledit polymère
est l’hydroxypropylméthylcellulose ;
c) de 25 à 28 % d’un agent de dilution dans lequel l’agent de dilution est de la cellulose microcristalline ;
d) 10 % d’un polymère hydrophile modérant la vitesse de libération, dans lequel ledit polymère est de l’amidon
prégélatinisé ; et
e) de 0,1 à 2 % d’un agent lubrifiant, dans lequel ledit agent lubrifiant est du stéarate de magnésium ;

ou

a) de 16 à 20 % d’hydrochlorure d’hydralazine en tant que principe actif ;
b) de 44 à 46 % d’un polymère qui limite la vitesse de libération dudit principe actif, dans lequel ledit polymère
est l’hydroxypropylméthylcellulose ;
c) de 27 à 29 % d’un agent de dilution dans lequel l’agent de dilution est de la cellulose microcristalline ;
d) 10 % d’un polymère hydrophile modérant la vitesse de libération, dans lequel ledit polymère est de l’amidon
prégélatinisé ; et
e) de 0,1 à 2 % d’un agent lubrifiant, dans lequel ledit agent lubrifiant est du stéarate de magnésium.

2. Composition pharmaceutique d’hydralazine à libération prolongée selon la revendication 1, dans laquelle ladite
composition incorpore un solvant de granulation à base d’eau, d’alcools organiques à chaîne courte, de glycols et
de triols entre autres.
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