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(57) Abstract

Pharmaceutical preparation comprising a compound having an antifungic activity as active principle, an inert core and a coat which
includes said active principle, and is characterized in that said inert core has a particle size between 50 and 600 um, and is also characterized
in that said coat has a unique layer which is produced by nebulization, on said inert core, of a solution which comprises a compound having
an antifungic activity, a hydrophilic polymer and a non ionic surfactant. The method is carried out by means of a coating which comprises
a unique layer of the inert cores having a size comprised between 50 and 600 xm by nebulization of a solution comprised of the antifungic
agent, the hydrophilic polymer and the non tonic surfactant at constant coating speed throughout the process; a single drying process of the
coat is required with the same equipment.

(57) Resumen

Comprende un compuesto de actividad antifiingica como principio activo, un micleo inerte y un recubrimiento que incluye dicho
principio activo, y se caracteriza por ¢l hecho de que dicho nicleo inerte presenta un tamafio de particula comprendido entre 50—600
pm, y por el hecho de que dicho recubrimiento comprende una unica capa que se obtiene por nebulizacién, sobre dicho nicleo inerte,
de una solucién que comprende un compuesto de actividad antifingica, un polimero hidrofilico y un agente tensioactivo no iénico. El
procedimiento se lleva a cabo mediante un recubrimiento que comprende una nica capa de los niicleos inertes de tamaiio entre 50 y 600
pm por nebulizacién de una solucién compuesta por el agente antifiingico, el polimero hidrofilico y el agente tensioactivo no iénico a una
velocidad de recubrimiento constante durante todo el proceso; y un solo secado de dicho recubrimiento en el mismo equipo.
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PHARMACEUTICAL ORAL PREPARATION OF A COMPOUND HAVING AN

ANTIFUNGIC ACTIVITY, AND PREPARATION METHOD

Field of the invention

The present invention relates to an oral pharma-
ceutical composition comprising a compound having
antifungal activity and in which the problems of low

bicavailability, due to the poor solubility of antifungal

compounds 1in an agqueous medium, are solved.
The present invention also relates to a method

for obtaining said oral pharmaceutical composition that

has advantages over conventional methods.

Background of the invention

The problems of solubility associated to the
chemical structures of azoles such as itraconazole and
saperconazole, compounds respectively described in US
patents 4,267,179 and 4,916,134, try to be solved by
preparing different pharmaCeutical forms on the base of

the different administration methods.
It is known that the solubility of a compound can

increase when it is added to an hydrophilic polymer and
apply the mixture on an inert core. A formulation is
obtained that improves remarkably the biocavailability of
the compound.

In patent EP 658103 (published in Spain as ES
2097536 T3) pellets of itraconazole and saperconazole
prepared on the basis of this technology. It discloses the
preparation of a solution in ethanol and methylene
chloride of the antifungal compound and the hydrophilic

polymer  hydroxypropylmethylcellulose (HPMC)  which is
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sprayed 1in a fluidized bed on inert cores having a size
between 600 and 700 pm. Once the spraying process 1s
finished, the beads are dried in the same apparatus during
ten minutes at a temperature of 50-55°C, but thereafter
they must be introduced 1in a wvacuum drier for about 36
hours at a temperature of 80°C. The dry cores are sieved
and are subjected to a second coating process in order to
form a second layer with a solution of polyethylene glycol
20000 (PEG 20000) in a fluidized bed. When the process is
finished, the beads are dried in the apparatus for 10
minutes at 50-55°C and then dry air at 20-25°C is supplied
to them during 5-15 minutes. When the drying process 1is
finished, they are stored in suitable containers.

EP 658103 teaches that the second coating layer
with PEG 20000, which 1s a sealing coating layer, 1is
applied in orxrder to prevent pellets from adhering, and

that 1t 1s necessary to have inert cores of a size between
600 and 700 mum in order to avoid drying problems and

pellet aggregation. According to EP 658103, inert cores
having a larger size 1involve a smaller specific surface,
whereby the coating layers need to be very thick and thus
difficult to dry, while if the inert core size 1is too
small 1t gives rise to a thin coating layer, easy to dry
but that can undergo agglomeration phenomena during the

coating step.
Description of the invention

The present 1invention provides an oral
pharmaceutical formulation and a working method that allow
to solve the problems of solubility, drying and
bicavailability of pellets of antifungal compounds.

The new formulation object of the present

invention 1s characterized in that 1t consists of
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spherical beads comprising an 1inert core coated with a

single layer of active charge comprising an antifungal

compound. The process of coating the inert cores 1s

carried out by spraying a solution of antifungal compound.
5 The oral pharmaceutical composition of the

present invention comprises:
a/ an inert core
b/ a soluble active layer obtained from a
solution comprising: -
10 - an active principle having antifungal activity
- an hydrophilic polymer
- a non-1ionic surfactant.
The active principles having antifungal activity
included in the scope of the present 1invention are
15 itraconazole, (t)-cis-4-[4-[4-[4-[[2-(2,4-dichlorophenyl) -
2-(1H-1,2,4-triazol-1-yl-methyl)-1,3-dioxolan-4-

yl]lmethoxy]phenyl] -1-piperazinyl] phenyl] -2, 4-dihydro -2-
(L-methylpropyl) -3H-1,2,4-triazol-3-one, ~and
saperconazole, (£) ~cis-4-[4-[4-[4-[[2-(2,4-

20 difluorophenyl)-2-(1H-1,2,4-triazol-1-yl-methyl)-1,3-
dioxolan-4-yl]lmethoxy]phenyl] -1-piperazinyl]phenyl] -2,4-
dihydro-2- (l-methylpropyl) -3H-1,2,4-triazol-3-one.

The 1nert cores are neutral spherical microbeads
which can have in their composition one or more of the

25 following substances: sorbitol, mannitol, saccharose,
starch, microcrystalline cellulose, 1lactose, glucose,
trehalose, maltitol and fructose. Their size is comprised
between 50-600 um, preferably between 500-600 pum.

In the present invention, the solution to be

30 sprayed on inert cores 1is formed by the active principle
having antifungal activity, dissolved in a mixture of
organic solvents formed by ethanol and methylene chloride,

in which the hydrophilic polymer is dissolved, and a

surfactant.
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The hydrophilic polymer can be HPMC,
hydroxypropylcellulose (HPC), polyvinyl pyrrolidone (PVP),
methacrylates, etc. The weight to weight ratio .(w/w)
between the antifungal agent and the polymer 1s 1in the
range [(1:1) - (1:3)].

The non-ionic  surfactant can be propylene glycol
esters, glycerol esters, (mono-di-tri-) acetylated
sorbitan, (mono, di-tri) acetylated saccharose,
polyoxyethylene sorbitan esters of fatty acids,
polyoxyethylene alkyl ethers of fatty chain,

polyoxyethylene-polyoxypropylene  copolymers.. etc. The
weight to weight ratio between the antifungal agent and

the surfactant lies within the range [(1.5:1)-(29:1)].
Another object of the present invention 1s a

method for manufacturing the Galenic formulations of the

invention.
In the following the method is described, paying

special attention to the proportions of each component and

the methodology used.
In a stainless steel tank of suitable size,

ethanol and methylene chloride (65:35) (w/w) is mixed. The
antifungal compound (2.8% - 5.0%) (w/w), the hydrophilic
polymer (3.5% - 6.3%) (w/w) and the surfactant (0.2% -
2.0%) (w/w) are added.

Thereafter the coating solution 1s sprayed to
obtain a single layer on the neutral pellets having a size
comprised between 50 and 600 um, preferably 500-600 upm, 1n
a fluidized bed. During the whole process the spraying
speed 1s constant and the temperature 1s malntained at
450°(C.

When the coating step 1s finished, the pellets
are kept 1in the apparatus for 15 minutes at a temperature
of 45°C, this being the last drying step.

' This technology allows to work with 1inert cores
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of a size Dbetween 50 and 600 um, which 1s smaller than

that claimed in EP 658103 and which favours the coating
process due to the increase of specific surface;
surprisingly, this size does not give rise to any
agglomeration problem, and further the layer of PEG 20000
sealing coating is not necessary, because the
incorporation of the non-ionic surfactant surprisingly
prevents particle agglomeration.

With the present invention the cost of the
process 1s reduced by a reduction in time and in use of
the apparatus, and‘ at the same time the final drying of
the beads i1is favoured, thus minimizing the risk of non
fulfilment of the Proper Manufacturing Standards.

The present invention uses a fluidized bed 1n
which the coating process 1i1is carried out. It 1s not
necessary to use a second apparatus to dry the coated
beads: on the contrary, a short drying step (15 minutes at
45°C), carried out in the same apparatus after completing
the coating step of the single layer, is sufficient. Thus
not only is the processing time lowered with respect to
that of EP 658103, because the pellets or beads do not
need to be placed in a vacuum drier: at the same time the
step of subjecting them to extreme temperatures of 80°C
during 36 hours 1s avoided.

During the sprayling process, the temperature to
which the cores are subjected 1s 45°C, lower than the
working temperature 1in EP 658103, and this 1s also a
positive factor for controlling the chemical stability of
the active principle and for avoiding the drawback,
already commented in EP 658103, that high temperatures may
accelerate drying of the beads, with the risk of formation

of layers that are non-uniform and have high porosity.

During the coating process, the spraying speed 1s

a factor to be considered i1in order to obtain a higher
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efficiency in the process. In EP 658103 it is recommended
to start with a low speed that 1s gradually increased
along the process; 1t 1g even mentioned that a speed too
high can cause an excessive moistening of the beads,
resulting in agglomeration phenomena. On the contrary, if
the speed is low product losses can occur due to drying of

the spray i1itself. In EP 658103 the spraying speed at the
beginning of the coating, for the obtention of the first

layer, is about 600-700 g/min, and it is raised to 800
g/min once 30% of the coating solution has been consumed.
This range of speeds 1is higher than those used 1n the
present invention. The coating speed of the present

invention 1s lower and 1s maintained constant throughout

the whole process.
In the present invention the technology described

in EP 658103 has been improved, since work is performed
with inert cores of smaller size than those described in
EP 658103, without causing agglomeration of the beads. On
the other hand, spraying at lower speed 1s achieved with
no product losses, and the drying of the final beads is

carried out at lower working temperatures and reducing the

drying process practically to the loading time.
The use of a single apparatus 1in which both the

coating step, comprising only one layer, and the drying,
allows for another advantage not only in cost but also in

processing time, and this 1in 1its turn involves less

handling of the final bead, with improvements of its

chemical and physical integrity.

Example

18.60 kg of methylene chloride and 10.00 kg of
ethanol are mixed 1n a stalnless steel container; then

0.98 kg of ltraconazole, 1.32 kg of
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hydroxypropylmethylcellulose and 0.39 kg of poloxamer are
introduced.

In the fluidized bed are introduced 2 kg of inert
cores composed of saccharose (62.5%-91.5%) and starch
(37.5%-8.5%), having a size of 500-600 um, and they are
coated with the solution previously prepared, at a

spraying speed of 30g/min and at a product temperature of
45°C. Once the coating step is finished, the charged cores

are dried in the same apparatus during 15 minutes at 45°C.
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WHAT IS CLAIMED IS:

1. An oral pharmaceutical composition in the form of a pellet,
comprising a compound having antifungal activity as active principle selected
between itraconazole and saperconazole, an inert core and a coating including
said active principle, characterised in that said inert core has a particle size
comprised between 50 and 600 um and in that said coating comprises a single
layer obtained by spraying, on said inert core, a solution comprising said
compound having antifungal activity, a hydrophilic polymer and a non-ionic
surfactant.

2. An oral pharmaceutical composition as claimed in claim 1,
characterized in that said inert core has a particle size comprised between 500
and 600 pm.

3. An oral pharmaceutical composition as claimed in claim 1,
characterized in that said hydrophilic polymer is selected among the group

comprising hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose
(HPC), polyvinyl pyrrolidone (PVP) and methacrylates.

4. An oral pharmaceutical composition as claimed in claim 1,
characterized in that said non-ionic surfactant selected from propylene glycol
esters, glycerol esters, monoacetylated sorbitan, diacetylated sorbitan,
triacetylated sorbitan, monoacetylated saccharose, diacetylated saccharose,

triacetylated saccharose, polyoxyethylene sorbitan esters of fatty acids,

polyoxyethylene alkyl ethers of fatty chain, polyoxyethylene-polyoxypropylene
copolymers.

5. An oral pharmaceutical composition as claimed in any one
of claims 1 to 4, characterized in that the proportions of hydrophilic polymer,

non-ionic surfactant, active principle and inert core in the final pellet are,
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respectively: hydrophilic polymer (25%-60%), non-ionic surfactant (1%-15%),
antifungal compound (10%-30%), and inert core (10%-45%).

0. The oral pharmaceutical composition according to claim 5,
characterized in that the proportion of hydrophilic polymer is 27%-55%.

7. The oral pharmaceutical composition as claimed in claim 5,
characterized in that the proportion of non-ionic surfactant is 3%-10%.

8. The oral pharmaceutical composition as claimed in claim 5,
characterized in that the proportion of antifungal compound is 20%-25%.

0. The oral pharmaceutical composition as claimed in claim 5,
characterized in that the proportion of inert core is 15%-43%.

10.  An oral pharmaceutical composition as claimed in any one
of claims 1 to 9, characterized in that the weight to weight ratio between the
antifungal compound and hydrophilic polymer is [(1:1)-(1:3)] and between the
antifungal compound and the surfactant is [(1.5:1)-(29:1)].

11. A method for obtaining an oral pharmaceutical composition
as claimed in any one of claims 1 to 11, characterized in that the following steps
are performed in an apparatus:

a) a coating, comprising a single layer, of the inert cores
having a size between 50 and 600 um, by means of the spraying of a solution
composed by the antifungal agent, the hydrophilic polymer and the non-ionic
surfactant, at a constant coating speed throughout the whole process: and

b) a single drying step of said coating in the same apparatus.
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