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RESUMEN

Se desarrollaron métodos simples y reproducibles para la microencapsulacion de acido all-trans-retinoico (AR) y
acido salicilico (AS) en forma disuelta, con el objeto de mejorar sus aplicaciones terapéuticas y establecer criterios
comparativos de las distintas metodologias empleadas. Se caracterizaron los sistemas microparticulados mediante
microfotografia y distribucion del tamafio de las particulas obtenidas. El desarrollo galénico de microesferas de
alginato sodico, tiene como objetivo modular laliberacion del AR, ya que es de inter és der matofar macéutico optimizar
la eficacia terapéutica y minimizar las reacciones secundarias, y proteger a la piel de la accion irritante del AR y
del AS, preservando al AR, de la accién deletérea de agentes externos tales como el aire, la luz y la humedad.
PALABRAS CLAVE: Acido all-trans-retinoico. Acido salicilico. Alginato de sodio. Dermatofarmacia. Microesferas. Tretinoina.
Vitamina A &cida

ABSTRACT

Simple and reproducible methods were devel oped to microencapsulate all-trans-retinoic acid (RA) and salicylic acid (SA)
in solution. The objectives of the present study were to improve their therapeutic applications and to establish comparative
criteria concerning the different methodologies that have been used. The objective of RA and SA microencapsulation
on the one hand, is to modulate AR release in an attempt to protect skin from AR and AS irritation and, on the other,
is to protect RA from environmental hazards such as air, light and moisture.

KEY WORDS: All-trans-retinoic acid; Tretinoin; Vitamin A acid. Dermatopharmacy; Microspheres. Salicylic acid. Sodium
alginate.

INTRODUCCION

El alginato es un biopolimero natural que
encuentra cada vez mayores aplicaciones en la
industria farmacéutica y en la biotecnologia
Durante muchos afios, ha sido utilizado en la
industria alimenticia como agente espesante,
gelificante y estabilizante coloidal. También ha
encontrado aplicaciones en el entrampamiento y
liberacion de drogas debido a sus propiedades,
tales como: (@) un ambiente acuoso relativamen-
te inerte dentro de la matriz; (b) un proceso de
encapsulacion que ocurre a temperatura ambien-

INTRODUCTION

Alginate is a natural biopolymer that is ever
increasingly being used in industrial pharmaceu-
tical and biotechnological applications. For many
years, it has been used in the foodstuffs industry
as a thickening agent, gel and colloidal stabili-
ser. Applications have also been found in the
retention and release of drugs due to such pro-
perties as. (a) arelatively inert aqueous environ-
ment within the matrix; (b) an encapsulation
process that may be carried out at ambient tem-
perature that does not require the use of toxic
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te y no requiere solventes organicos toxicos; (c)
un ato grado de porosidad que permite una alta
velocidad de difusién para macromoléculas; (d)
la posibilidad de controlar dicha difusién con
simples procedimientos de “coating”; (e) disolu-
cion y biodegradaciéon del sistema bajo condi-
ciones fisiologicas normales® (Gombotz y Wee
1998). En el siguiente estudio se utilizaron dos
drogas de aplicacion tépica a microencapsular
en alginato: &cido all-trans-retinoico (AR) y &ci-
do salicilico (AS). Por la necesidad de los prin-
cipios activos de particionar entre la piel y e
vehiculo, debe tratarse que los principios activos
se encuentren disueltos en e microencapsulado,
para que la actividad terapéutica sea optima.

La tretinoina**? (USP 25-NF 20, 2002; EPh,
2001, S), &cido all-trans-retinoico, fue conocida
originalmente como &cido retinoico, o vitamina
A acida, por ser un metabolito oxidado del reti-
nol o vitamina A. Si bien el mecanismo de ac-
cion no es totalmente conocido, es un farmaco
con importantes indicaciones clinicas, tales como
acné vulgar, piel involucionada y fotodafada;
alteraciones de |la queratinizacion; y ciertos can-
ceres cutaneos.

Las acciones inhibitoria a nivel de la prolife-
racion del epitelio folicular, exfoliante, antico-
medoniana e inhibitoria de la secrecion e hiper-
plasia de la glandula sebacea, es la base
farmacol6gica del uso del AR en el acné vulgar
Tipo I-I11. Por la accion estimulante y regulado-
ra de la proliferacion celular y reestructuradora
de la arquitectura dermoepidérmica, la tretinoina
es usada tépicamente en el control de los cam-
bios dermatol 6gicos que se presentan en la piel
senil, involucionada fisiol6gicamente, la piel
fotodafiada por laradiacion ultravioleta, tales como
hiperpigmentacion moteada, arrugas finas y ru-
gosidad facial, y también en importantes altera-
ciones de la queratinizacién, como psoriasis, ciertos
tipos de ictiosis, diferentes tipos de hiperquera-
tosis. Por su accion antimitotica, tiene indica-
cion en el tratamiento de los carcinomas de cé-
lulas basales.

Segun la concentracion de uso 0,01% a 0,3%
y la patologia cutéanea a ser tratada, la tretinoina
presenta efectos secundarios, como irritacion de
la piel, que en la mayor parte de los casos, se va
atenuando en €l transcurso del tratamiento, sen-
sibilidad a la luz solar, e interaccién con otros
medicamentos tépicos que puedan aumentar la
iritacion. 13681012 (AHFS, 2002; Ezpeleta el al.,
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organic solvents; (c) a high degree of porosity
permitting the rapid diffusion of macromolecu-
les; (d) the possibility of controlling such a di-
ffusion with simple coating procedures; (e) dis-
solution and biodegradation of the system under
normal physiological conditions® (Gombotz y Wee
1998). In this study, alginate was used in the
microencapsulation of the following pair of drugs
for topical application: All-trans-retinoic acid (RA)
and salicylic acid (SA). Due to the need for the
active principles to break between the skin and
the vehicle, they should be dissolved within the
microcapsule, so as to achieve maximum thera-
peutic activity.

Tretinoin'*2? (USP 25-NF 20, 2002 Eph, 2001,
S), dl-trans-retinoic acid, was originally known
as retinoic or Vitamin A acid, due to the fact
that it is an oxide metabolite of retinol or vita-
min A. Although its active mechanism is not
totally known, it is a drug of significant clinical
indications, such as common acne, involuted and
photodamaged skin; Keratin alterations and cer-
tain cancers.

The inhibitory action in the proliferation of
follicular epithelium, exfoliant, anticomedogenic
and inhibitor of secretion and hyperplasia of the
sebaceous glands is the basic pharmacological
use of AR in common acne, types I-11l. Because
of its stimulatory and regulatory action of cell
proliferation and restructuring of the dermoepi-
dermic architecture, tretinoin is used topically in
the control of dermatological changes that are
present in senile, physiologically involuted skin,
photodamaged skin through ultra-violate radia-
tion, such as speckled hyperpigmentation, fine
wrinkles and pitted facial skin and additionally,
important keratin alterations such as psoriasis,
certain types of ichthyosis, different types of
hyperkeratosis. Due to its antimitotic action, it is
indicated in the treatment of basal cell carcino-
mas.

Depending on the concentration used, from
0.01% to 0.3% and the cutaneous pathology to
be treated, tretinoin presents secondary effects,
such as skin irritation that in most cases, eases
throughout the course of the treatment, as well
as sensibility to sun-light and interaction with
other topical medicines that may increase irrita-
tion 13681012 (AHFS, 2002; Ezpeleta el al., 1995;
Kang, Voorhees, 1999; Griffiths, Wilkinson, 1998;
Marcus, Coulston, 2001; Skov et al., 1997; USP
DI, 2000).
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1995; Kang, Voorhees, 1999; Griffiths, Wilkin-
son, 1998; Marcus, Coulston, 2001; Skov et a.,
1997; USP DI, 2000).

La microencapsulacion del AR tiene por ob-
jeto modular la liberacion del principio activo,
atenuar la accion irritante y, por otro lado, pro-
tegerlo de agentes externos como €l aire, la luz
y la humedad. Dependiendo de la concentracién
de uso, el AS es utilizado en una amplia varie-
dad de enfermedades de la piel asociadas con
hiperqueratosis, tales como el acné, la psoriasis,
dermatitis eczematosa cronica, verrugas, quera-
tosis actinica, queratosis pilaris e ictiosis. EI AS
produce descamacién disminuyendo la cohesion
intercorneocitica y/o aumentando la epidermo-
poiesis. A altas concentraciones, el AS es muy
irritante para la piel y las mucosas, destruyendo
las células epiteliales* (Gilman et al. 1986).

El objetivo del presente trabajo es desarrollar
una técnica simple y reproducible para la micro-
encapsulacion de principios activos en su forma
disuelta, mejorando sus aplicaciones terapéuti-
casy estableciendo criterios comparativos en las
distintas metodologias empleadas.

MATERIALES

Alginato de sodio baja viscosidad (Sigma
Chemical); polioxietileno sorbitdn monolaurato
(Tween 20, Merck); polioxietileno sorbitan mo-
nooleato (Tween 80, Merck); vaselina liquida
(Parafarm); &cido all-trans-retinoico 98,78 %(Pa-
rafarm); acido salicilico 100,38%(Parafarm);
miristato de isopropilo (Parafarm); cloruro de
calcio (Parafarm); éter de petréleo; etanol; citra-
to de sodio. Todas las drogas y reactivos se uti-
lizaron como se recibieron.

METODOS
Preparacion de las microesferas

Se empled la técnica de gelificacion idnica,
siguiendo tres técnicas, segun se procediera: con
paso intermedio de emulsién W/QO; sin paso in-
termedio de emulsion W/O; y con paso interme-
dio de emulsion O/W.

En el primer caso —con paso intermedio de
emulsion W/O- se preparé una emulsion prima-
ria cuya fase acuosa esta constituida por 50 ml
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The microencapsulation of AR is aimed at
modulating the release of the active principle,
easing irritation and protecting it from external
agents such as air, light and humidity. Depen-
ding on the concentration of use, AS is used for
a wide range of skin diseases associated with
hyperkeratosis, such as acne, psoriasis, chronic
eczema, warts, actinic keratosis, keratosis pilaris
and ichtyosis. AS causes peeling, decreasing inter-
corneocytic cohesion and/or increasing epider-
mopoiesis. At high concentrations, AS is highly
irritating to skin and mucous membranes, des-
troying epithelial cells* (Gilman et al. 1986).

The objective of the present work is to deve-
lop principle actives in dissolved form, impro-
ving its therapeutic applications and establishing
comparative criteria for the different methodolo-
gies used.

MATERIALS

Low viscosity sodium alginate (sigma Che-
mical); polyoxyethylene sorbitan monolaurate
(Tween 20, Merck); polyoxyethylene sorbitan
monooleate (Tween 80, Merck); liquid vaseline
(parafarm); all-trans-retinoic acid 98.78% (Para-
farm); salicylic acid 100.38% (Parafarm); iso-
propyl miristate (Parafarm); Calcium chloride
(parafarm); petroleum ether, ethanol; sodium
citrate. All the drugs and reactives were used in
the condition in which they were received.

METHODS
Preparation of the microspheres

The ionic gelling technique was employed,
following three techniques, using: an interme-
diate stage with emulsification W/O; an inter-
mediate stage without emulsification W/O; and
an intermediate stage with emulsification O/W.

In the first case —an intermediate stage with
emulsification W/O- a primary emulsion was
prepared, whose agueous phase was constituted
by 50 ml of sodium alginate solution 5% P/V. A
determined quantity of AS and AR were suspen-
ded separately in the sodium alginate solution.
In this case, it was not possible to dissolve AR
but AS could be dissolved in an agueous solu-
tion of sodium citrate. The minimum ratio of
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de una solucion de alginato sddico 5 % P/V. Una
cantidad conocida de ASy de AR, por separado,
fue suspendida en la solucién de alginato sodico.
En este caso, no fue posible disolver el AR pero
si el AS en una solucidon acuosa de citrato de
sodio. Larelacion minima de citrato sodico:acido
salicilico fue 2,5:1, no modificando la consisten-
ciadel alginato que se incorporé posteriormente.
A lafase oleosa, constituida por 70 ml de vase-
linaliquida, se le adicionaron 2 ml de Tween 20
bajo agitacion para lograr una correcta homoge-
neizacion. Se incorpord luego lafase acuosa sobre
la fase oleosa y se agitd durante 30 minutos a
470 rpm. El signo de la emulsion obtenida se
determind por el método de la gota® (Roehl 1972)
y resulté W/O. Se disperso la emulsion desde un
atomizador (Spraying Systems Co) sobre 100 ml
de una solucion de cloruro de calcio (7 % P/V)
trabajando a una presion de 2 bar a temperatura
ambiente. Las microesferas formadas se filtra-
ron a vacio y posteriormente se hicieron lava-
dos con éter de petroleo para eliminar la vase-
lina residual. Por ultimo, se lavé el producto
obtenido con etanol para eliminar el éter resi-
dual. Las microparticulas se secaron en estufa a
37 °C hasta peso constante y se tamizaron para
separar las mismas segun su tamafo de particula.

Un método alternativo —sin paso intermedio
de emulsiéon W/O- empleado para la obtencién
de las microesferas, fue atomizar directamente
la solucién de alginato de sodio con los corres-
pondientes principios activos, 1o que evita el paso
intermedio de formacién de la emulsion y el
inconveniente de utilizar éter de petrdleo para
retirar la vaselina liquida. Las microesferas for-
madas por este método se lavaron con agua des-
tilada. Alternativamente, se prepararon otros lo-
tes en los que a los lavados con agua destilada
le sucedieron lavados con etanol.

Otra técnica empleada —con paso intermedio
de emulsion O/W- consistio en la gelificacion
iGnica con una etapa intermedia de formacion de
una emulsion primaria O/W, con el objeto de
que el AR se encuentre disuelto. Se disolvi6 €l
principio activo, con ayuda de sonicacion, en 20
ml de miristato de isopropilo y 5 ml de Tween
80. Se agregd, bajo agitacion, 75 ml de una so-
lucién de alginato de sodio (3 % P/V). El siste-
ma se agité durante 30 minutos a 1060 rpm. El
signo de la emulsion se determind por el método
de la gota y resulté O/W. La formacion de este
tipo de sistemas, tendria por objeto la obtencién
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sodium citrate:salicylic acid was 2.5:1, without
modifying the consistency of the alginate that
was subsequently added. In the oil phase, made
up of 70 ml of liquid Vaseline, 2 ml of shaken
Tween 20 was added, in order to reach the co-
rrect degree of homogenisation. Subseguently,
the aqueous phase was added to the oil phase
and was stirred for 30 minutes at 470 rpm. The
sign of the emulsion obtained was determined
by the droplet method® (Roehl 1972) and was
found to be W/O. The emulsion was dispersed,
using a spray (Spraying Systems Co), over 100
ml of calcium chloride solution (7% P/V) ca-
rried out at 2 bar pressure, at ambient tempera-
ture. The microspheres formed, were filtered in
a vacuum and subsequently washed with petro-
leum ether, in order to eliminate residual Vase-
line. Finally, the product obtained was washed
with ethanol, in order to eliminate residual ether.
The micro-particles were oven dried at 37°C until
constant weight and were sieved, in order to
separate them in accordance with particle size.

The alternative method used to obtain the
microspheres, —an intermediate stage without
emulsification W/O—, was to spray the sodium
alginate solution directly with the corresponding
active principles, thus avoiding the intermediate
step of forming the emulsion and the consequent
inconvenience of having to use petroleum ether
to withdraw the liquid Vaseline. The micros-
pheres formed through this method were washed
with distilled water. Alternatively, other batches
were prepared, in which those washed with dis-
tilled water were then washed with ethanol.

Another technique employed — an interme-
diate stage with emulsification O/W- consisted
of ionic gelling with the formation of a primary
emulsion O/W, as an intermediate stage, carried
out with the objective of dissolving AR. With
the aid of sonication, the active principle was
dissolved, in 20ml of isopropyl miristate and 5ml
of Tween 80, to which a solution of 75ml of
sodium alginate solution (3% P/V) was added in
conditions of stirring. The mixture was stirred
for 30 minutes at 1060 rpm. The sign of the
emulsion was determined using the droplet me-
thod and was determined as being O/W. The
formation of these types of systems, have the
objective of abtaining depository structures, where
the interior of the microsphere would be formed
by the oil phase, with the active principle dissol-
ved.
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de estructuras reservorio, donde el interior de la
microesfera estaria formado por la fase oleosa,
con el principio activo disuelto.

Contenido de acido salicilico

Se pesd una cantidad conocida de microesfe-
ras con ASy se colocaron en un matraz aforado
conteniendo una solucién de buffer fosfato pH
7,4 que ocupa la mitad de la capacidad del enva-
se, y se sometieron a sonicacién. Luego se llevo
a volumen con etanol para favorecer la solubili-
dad del principio activo. Se cuantificd por espec-
trofotometria UV (Cary 1E, Varian) a 297 nm.

Se calcul6 la cantidad de principio activo
porcentual, expresada en mg de AS por cada 100
mg de microesferas.

Contenido de acido all-trans-retinoico

Se pesd una cantidad conocida de microesfe-
ras con AR y se colocaron en una solucion de
buffer fosfato pH 7,4 bajo sonicacion. Luego se
extrgjo la droga en un solvente en el cual fuera
soluble para cuantificarlo por espectrofotometria
UV (Cary 1E, Varian). El solvente utilizado fue
cloruro de metileno y la longitud de onda de
trabajo 365 nm. Se calcul6 la cantidad de prin-
cipio activo porcentual, expresada en mg de AR
por cada 100 mg de microesferas.

Morfologia

Lotes de microesferas sin principios activos,
desarrolladas por las distintas técnicas de elabo-
racion anteriormente descriptas, fueron observa-
dos en un microscopio éptico (Arcano, Linea X SZ-
107 BNT) obteniéndose las microfotografias
correspondientes (Figuras 1-4).
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Salicylic acid content

The known content of microspheres with AS
was weighed and were placed into a volumetric
flask containing a solution of phosphate buffer
pH 7.4, which occupied half of the container,
and was then subjected to sonication. The solu-
tion was then brought to volume with ethanal, in
order to favour the solubility of the active prin-
ciple. Quantification was carried out using UV
spectrophotometry (Cary 1E, Varian) at 297 nm.

The quantity percentage of active principle
was calculated, expressed in mg of AS per 100mg
of microspheres.

All-trans-retinoic content

The known quantity of microspheres with AR
was weighed and was placed into a solution of
phosphate buffer pH 7.4 under sonication. The
drug was subsequently extracted in a solvent, in
which it was soluble, in order to carry out UV
spectrophotometric quantification (Cary 1E, Va-
rian). The solvent used was methylene chloride
and the working wavelength was 365nm. The
quantity percentage of active principle was cal-
culated, expressed in mg of AS per 100mg of
microspheres.

Mor phology

The batches of microspheres without active
principle, obtained through the previously des-
cribed different techniques, were observed under
an optical microscope (Arcano, Linea XSZ-107
BNT) from which the corresponding micropho-
tographs were obtained (Figures 1-4).

FIGURA 1. Microesferas elaboradas por el paso intermedio de formacién de una emulsién W/O (400 X).
FIGURE 1. Microspheres produced with the intermediate stage of emulsion formation W/O (400 X).
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FIGURA 2. Microesferas elaboradas sin paso intermedio de formacién de una emulsién. Lavados con agua (400 X).

FIGURE 2. Microspheres produced without the intermediate stage of emulsion formation. Washed with water (400 X).

FIGURA 3. Microesferas elaboradas sin paso intermedio de formacion de una emulsion.
Lavados con agua y etanol (640 X).

FIGURE 3. Microspheres produced without the intermediate stage of emulsion formation.
Washed with water and ethanol (640 X).

FIGURA 4. Microesferas elaboradas por el paso intermedio de formacién de una emulsién O/W (400 X).
FIGURE 4. Microspheres produced with the intermediate stage of emulsion formation O/W (400 X).

Distribucion del tamafio de particula

Se tamizaron las microesferas para separarlas
por tamafio de particula (Zonytest malla N°
(ASTM) 140, abertura 105 pm). Este procedi-
miento se repitio tres veces para diferentes lotes
(Tabla 1). Posteriormente se determiné el di&
metro equivalente de Martin'® (Vila Jato, 1997)
y la distribucién de tamarfio de particula por mi-
croscopia Optica, con un conteo aproximado de
300 particulas a 400 X (minima divisién del
reticulo de 2,5 um) (Figura 5).
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Distribution of particle size

The microspheres were sieved, in order to
separate them in accordance with particle size
(Zonytest mesh N° (ASTM) 140, 105um apertu-
re). This procedure was repeated three times for
the different batches (Table 1). Subsequently, the
equivalent Martin's diameter®® (Vila Jato, 1997)
was determined together with the distribution of
particles through optical microscopy, with a count
of approximately 300 particles at 400 X (mini-
mum reticle division of 2.5um) (Figure 5).
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TABLA 1. Resultados micromeriticos de las microesferas obtenidas.
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M icr oesferastotales

M icroesferas

M icr oesferas

© <105 pm > 105um
? (%) (%)
T@&nica con paso intermedio de

emuls n W/O 4,24 +/- 1,38 84,2 +/- 4,7 9,5+/-65
T@&nica sin paso intermedio de

emuls n W/O  (lavados  con 1,41 +/- 0,42 49+-24 92,5 +/- 1,6
agua)

T@&nica sin paso intermedio de

emuls n W/O (lavados con agua 1,72 +- 011 794 +/- 88 122 +/- 88
y etanol)

T@&nica con paso intermedio de

emuls n O/W 3,22 +/- 0,38 338 +/- 17,3 63,0 +/- 15,5

TABLE 1. Micromeritic results of the microspheres obtained.

Microspherestotal

Micr ospheres

Microspheres

<105 pm > 105um
© (%) (%)

Technique using intermediate
stage with emulsification W/O 4.24 +/- 1.38 84.2 +/-4.7 9.5+-6.5
Technique using intermediate
e (W;"s'rtlgdm\‘,\t/i th‘\a,v”;‘:;')f'ca“on 1.41 +/- 0.42 4.9+- 2.4 925 +/- 1.6
Technique using intermediate
stage without emulsification
W/O (washed with water and 1.72 +/-0.11 79.4 +/- 8.8 122 +/- 8.8
ethanol)
Technique using intermediate
stage with emulsification O/W 3.22 +/- 0.38 338 +/-173 63.0 +/- 155

FIGURA 5. Distribucion de tamafio de particula de microesferas preparadas con y sin etapa intermedia

de formacién de una emulsion W/O.

FIGURE 5. Distribution of microsphere particle size prepared with and without intermediate stage
of emulsion formation W/O.

Frecuencia (%)

0-12,5 12,6- 251- 37,6- 50,1- 62,6- 751- 87,6- 100,1-112,6-
100 1125 125

25

50 625 75
DiAmetro (micra)

Ocon emulsi n W/O

M sinemulsi nW/O

87,5
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RESULTADOS Y DISCUSION

La técnica de elaboracién de microesferas de
alginato, modificada por los autores, presenta
diversas ventgjas tales como no requerir tempe-
ratura ni utilizar solventes organicos téxicos,
excepto en la etapa de lavado. El equipamiento es
sencillo, y requiere ubicar correctamente €l ato-
mizador de manera tal que e fluido no entre en
contacto con las paredes del recipiente contene-
dor de la solucién de cloruro de calcio. De este
modo €l alginato no gelificara en las paredes del
recipiente y se obtendran mayores rendimientos.

Los resultados obtenidos del empleo de las
técnicas con y sin etapa intermedia de formacion
de una emulsion W/O, indican que la primera
permiti6é obtener mayor rendimiento de microes-
feras totales (Tabla 1). En ambas técnicas se
utilizaron 50 ml de una solucién del polimero,
pero se atomizaron 120 ml de emulsion contrala
atomizacion de 50 ml de solucién de alginato.
Sin embargo, la técnica con formacion de una
emulsion es mas dificultosa por la presencia de
vaselinay por requerir el empleo de un solvente
organico para el lavado.

El segundo método presento la dificultad de
que las particulas se aglomeraron luego del se-
cado, por lo que el rendimiento de microesferas
de tamafio menor a 105 um resulté ser significa-
tivamente inferior (P<0.05). Esto se solucion6
en gran parte por el agregado de etanol en los
lavados realizados. En cuanto a la forma de las
microesferas, se observaron sistemas mas esfe-
roidales para aquellas obtenidas mediante la téc-
nica con etapa intermedia de emulsificacion (Fi-
guras 1y 4). Se obtuvieron microesferas irregulares
cuando se atomiz@ directamente la solucion de
alginato sodico (Figuras 2 y 3).

Entrampamiento de los principios activos (AR y

AS)

Para la vehiculizacion del AS y del AR se
seleccionaron métodos de emulsificacion prima-
ria W/O y O/W en funcién de la solubilidad de
los mismos en la solucién de alginato.

Los valores fueron menores para €l caso de
las drogas disueltas, incluso nulo parael AS (Tabla
2). Esto podria deberse a que la carga negativa
de los grupos carboxilicos de la matriz de algi-
nato repel eria drogas anionicas como las utiliza-
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RESULTS AND DISCUSSION

The alginate microsphere production techni-
gue as modified by the authors, presents nume-
rous advantages, such as that of not requiring
the use of temperature or toxic organic solvents,
except at the washing stage. The equipment is
simple, and it is necessary to ensure that spray is
positioned correctly, so that the fluid does not
enter into contact with the container holding the
calcium chloride solution. In such a way, the
alginate will not gel on the walls of the contai-
ner and a higher yield will be obtained.

The results obtained from techniques using
intermediate stages with and without emulsion
formation W/O, indicate that the former enabled
the highest total yield of microspheres (Table 1).
In both techniques 50ml of a polymer solution
were used, but 120ml of emulsion were sprayed,
as against the spraying of 50ml of alginate solu-
tion. However, the technique for the formation
of an emulsion is more difficult to carry out, due
to the presence of Vaseline, which requires the
use of an organic solvent for the washing pro-
cess.

The difficulty observed in the second method
was the agglomeration of particles subsequent to
the drying process, which resulted in a signifi-
cantly lower yield of microspheres of a particle
sizes smaller than 105 pm. This problem was
solved to a large degree through the addition of
ethanol during the washing process. With regard
to the shape of the microspheres, the intermedia-
te stage emulsification technique yielded sphe-
roid systems (Figures 1 & 4). Irregular micros-
pheres were observed when sodium alginate
solution was sprayed directly (Figures 2 & 3).

The entrapment of active principles (AR & AS)

In order to create a vehicle in which to carry
AS and AR, primary emulsification methods W/
O and O/W were chosen on the basis of their
solubility in alginate solution.

The values were lower in the case of dissol-
ved drugs and even reached a zero value in the
case of AS (Table 2). This could be attributed to
the negative charge of the carboxylic groups in
the alginate matrix, which would repel anionic
drugs like those used in this work* (You et al.,
2001). The AR molecule is larger in size than
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das en este trabagjo' (You et al., 2001). El AR es
una molécula de mayor tamafio que la del AS,
por ende, la carga negativa no seriatan influyen-
te en la formacion del sistema y el entrampa-
miento del AR seriamayor que parael AS. Existe
ademés el factor limitante de la cantidad de dro-
ga inicial que es posible disolver.
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that of AS, consequently, the negative charge
would not represent so much of an influencing
factor in the formation of the system and the
entrapment of AR would be greater than it would
be in the case of AS. Furthermore, the quantity
of initial drug that it is possible to dissolve re-
presents another limiting factor.

TABLA 2. Cantidad de AR y AS entrampados en las microesferas en funcion de la metodologia utilizada.

Principio activo al * cido all-trans-retinoico * cido salic lico
estado de: (% P/P) (% P/IP)
Suspensi n 30,7 +/- 2,3* 8,0 +/- 0,6*
Disoluci n 2,4 +/- 0,4** o*

* Método de emulsion W/O.
** Método de emulsion O/W.

TABLE 2. Quantity of AR & AS trapped in the microspheres in accordance with the methodology used

Active principlein All-trans-retinoic acid Salicylic acid
the gate of: (% P/P) (% P/P)
Suspension 30.7 +/- 2.3* 8.0 +/- 0.6*
Dissolution 2.4 +/- 0.4** o*

*  Emulsification method W/O.
** Emulsification method O/W.

Si bien el AR se utiliza en un amplio rango
de concentraciones 0,1% a 0,3%, la que usual-
mente se utiliza en las formas dermatofarma-
céuticas, es de 50 mg % P/P, por lo que siguien-
do el criterio de optimizar |a eficacia terapéutica
formulando el AR en forma disuelta en el siste-
ma microencapsulado de la forma farmacéutica
de aplicacion, es posible alcanzar esta concen-
tracion de principio activo, con la incorporacion
de aproximadamente un 2 % P/P de microesfe-
ras conteniendo AR disuelto, dispersas en un
sistema semisolido de aplicacién topica. Esto no
es posible lograrlo a presente con el AS.-
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solid system for topical application. At present,
it is not possible to achieve this with AS.
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