
PANNON-PALATINUS

Application of electrostatic spinning in formulation of nanostructured drug 
delivery system

Nyúl K, Nagy ZsK, Marosi Gy

Budapest University of Technology and Economics, Department of Organic Chemistry and 
Technology H-1111 Budapest, Budafoki Str. 8

In age of nanotechnology new techniques have considerable importance in many field of 
technology  and  industry.  Electrospinning  (electrostatic  spinning)  is  not  really  a  new 
nanotechnological  process,  but  it  is  almost  unknown  in  pharmaceutical  industry.  Its 
advantage is to be able to produce very thin polymer fibers with relatively narrow size 
distribution. These polymer fibers create a non-woven fabric, wich can be used for drug 
delivery. Electrospinning was mainly applied to achieve sustained drug release [1]. 
Nowadays one of the largest challenges in the field of pharmaceutical technology is the 
enhancement of drug release from orally taken solid dosage forms as most of the recently 
developed APIs have poor water solubility [2]. In the period of nanotechnology there are 
new possibilities to improve dissolution of these already developed and candidate drug 
molecules.
In this work DonepezilHCl with good water solubility and Carvedilol with poor water 
solubility were used as model drugs to investigate the capabilities of electrospun materials 
to improve the dissolution rate.
Poly(vinyl-alcohol) (PVA) and poly(vinyl-pyrrolidone) (PVP) were dissolved in water or in 
ethanol  with  the  model  drugs  and  these  solutions  were  electrospun  onto  carriers. 
Morphology  of  the  samples  was  investigated  by  AFM,  SEM  and  optical  microscope. 
Chemical properties and crystal morphology were characterized by Raman-microscopy, 
FT-IR, DSC and XRPD. In vitro drug release was followed by UV-VIS spectrometry.  
The  diameters  of  obtained  fibres  were  100-200nm in  the  case  of  PVA,  while  the  drug 
loaded  PVP  fibres  were  somewhat  thicker  500-900nm.  The  electrospun  samples  were 
dissolved by water immediately and drug release time was no more than half minute. 
Dissolution time of the other “traditional” films was more than half an hour,  which is 
much longer than that of electrospun mats. According to XRPD, Raman-microscopy, FT-IR 
and DSC investigation the APIs were in amorphous state in the polymer matrix.
This work shows that this technique is able to fabricate mats with ultra-fast drug release 
from poorly water soluble drug (Carvedilol). The production in industrial scale is available 
because  it  was  carried  out  in  the  recent  years  in  the  textile  industry  and  there  are 
possibilities to formulate several solid dosage forms.
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