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RESUMEN

Los materiales nanofibrosos producidos por técnicas electrohidrodinamicas ofrecen interesantes
caracteristicas estructurales para su utilizacién en el campo de la medicina regenerativa y el disefio de
dispositivos de liberacion de agentes terapéuticos [1]. Las matrices electrohiladas poseen una estructura
con alta porosidad interconectada y elevada relacion area superficial/volumen que permite dispersar o
encapsular agentes bioactivos. El tramadol es un farmaco soluble en agua con amplia eficiencia frente al
dolores en pacientes con lesiones cutdneas, osteo-artritis, oncoldgicos, en tratamientos post-operatorios,
etc. Sin embargo, existe un minimo riesgo de abuso o adiccion ligado a su naturaleza opidcea en pacientes
crénicos [2]. Por este motivo, la incorporacion de este farmaco en sistemas de liberacion controlada resulta
especialmente interesante para el suministro de las dosis correctas.

En este trabajo se estudia el efecto de los factores caracteristicos de las emulsiones (relacidn volumétrica de
fases, concentraciones, tipo y concentracion de surfactantes, tamafios de gota, etc.) en la morfologia de las
fibras resultantes, y como estos factores modulan el perfil de liberacion de tramadol localizado idealmente
en el nucleo de la fibra. Se prepararon y caracterizaron emulsiones de diferente tipo y composicion
conteniendo tramadol en la fase acuosa dispersa y un polimero hidrofébico en la fase continua. Las matrices
nanofibrosas se prepararon mediante la técnica de electrohilado de las emulsiones estables durante al
menos 8 horas. Se ajustaron las condiciones experimentales para la obtencién de fibras con morfologia
controlada. Estas condiciones incluyen propiedades intrinsecas de las emulsiones mencionadas
anteriormente y parametros del proceso (velocidad de flujo, tension aplicada y distancia boquilla-colector).

Las membranas se caracterizaron mediante SEM, angulo de contacto y FTIR. Por ultimo, se estudio el
proceso de liberacion del farmaco mediante espectroscopia UV-visible.

ABSTRACT

Nanofibrous materials produced by electrohydrodynamic techniques offer interesting structural
characteristics for their use in the field of regenerative medicine and the design of drug release devices [1].
Electrospun matrices have a structure with high interconnected porosity and high surface/volume ratio,
which allows the dispersion or encapsulation of bioactive agents. Tramadol is a water-soluble drug with
wide effectiveness against pain in patients with skin lesions, osteoarthritis, cancer, in post-operative
treatments, etc. However, there is minimal risk of abuse or addiction linked to its opioid nature in chronic
patients [2]. Therefore, the incorporation of the drug in controlled release systems is particularly interesting
for the supply of the correct doses.

This study focus on the effect of the characteristic factors of emulsions (phase volumetric ratio,
concentration, type and concentration of surfactants, droplet sizes, etc.) on the morphology of the resulting
fibers, and how they modulate the release profile of the tramadol ideally located in the nucleus of the fiber.
Emulsions of different type and composition containing tramadol in the dispersed aqueous phase and a
hydrophobic polymer in the continuous phase were prepared and characterized. Nanofibrous matrices were
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prepared by electrospinning, using stable emulsions for at least 8 hours. The experimental conditions for
obtaining fibers with controlled morphology were adjusted. These conditions include intrinsic properties of
emulsions and process parameters (flow rate, applied voltage and nozzle-to-collector distance). Nanofibrous
membranes were characterized by SEM, contact angle and FTIR. Finally, the drug release process was
studied by UV-visible spectroscopy.
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