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VOLUMETRIC MASS ANALYSIS IN NANO-CAPSULES RELEASING PERFUME 

CONTENT 
 

Johann F. Osma1, José L. Toca-Herrera2, R. García Valls1, Susana Rodríguez-Couto1

1Department of Chemical Engineering, Rovira i Virgili University, Av. Paisos Catalans 25, 
43007 Tarragona, Spain 

2Biosurfaces Unit, CICBiomaGUNE, Paseo Miramón 182, 20009 San Sebastián, Spain 
johann.osma@urv.cat

 
 

Hollow nano-capsules with aromatic inner content were used in order to determine the 
dependency of the colloidal stability on the pH of the media and to infere the volumetric mass 
at different stages. The group of nano-capsules, around 100 nm in diameter and negative 
surface potential (in distilled water ~ pH 6.0), were analyzed using electromobility and size 
measurement [1,2] in different pH buffers at constant temperature, dielectric conditions and 
dilutions. Volumetric mass inference was calculated through image analysis of high resolution 
TEM images. Zeta-potential versus pH was deduced from the electromobility measurements, in 
buffer with pH ranging from 2 to 12 in even values. Zeta-potential results and a further TEM 
analysis did not show any release at pHs higher than 2 (fig. 1a), however, at low pH (pH 2) 
probable content release was found (fig. 1b).  
This release was calculated by image analysis of the capsules and the probable release, using a 
Matlab-based software, showing a good correlation between the infered volumetric mass of the 
nano-capsule at pH 6 (~ 5.25 ± 0.1 nm3) (fig. 2), and the sum of the infered volumetric mass of 
the nano-capsule after breaking (pH 2) (~ 4.20 ± 0.2 nm3) and the volumetric mass of the 
release (~ 1.11 ± 0.1 nm3) (fig. 3).  
Even though the zeta-potential (ζ) was always negative, it diminished at low values of pH, with 
a  predicted isoelectric point of the capsules near to pH 1.5. At higher values of pH, capsules 
presented a better colloidal stability, with zeta-potentials around -45mV at pH values from 6 to 
12.  
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Figures: 
 

 
Fig. 1: Capsules a) at pH 6; b) releasing inner content at pH 2. 

 
Fig. 2: Infered mass volume of a capsules a) at pH 6; b) at pH 2. 
 

 
Fig. 3: a) TEM image of the release content at pH 2; b) Software recognition of the release 
content. 
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