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For the past 10 years, many research programs have focused on developing more and more 
sophisticated edible films and coatings [1]. Among them, polysaccharide polymers such as 
hydroxypropyl methylcellulose (HPMC) and chitosan have been particularly studied. 
Cellulose derivatives such as HPMC are promising materials for edible coatings or films. 
However, cellulose films are poor water vapor barriers (WVP) because of the inherent 
hydrophilic nature of polysaccharides [2]. Chitosan (CS) is of interest in the packaging field 
since it is biodegradable, bioabsorbable, and antimicrobial agent [3]. The aim of the present 
work is to study the effect of addition of nanoparticles made using CS and sodium 
tripolyphosphate (TPP) on the thermal and water vapor permeability properties of HPMC 
films. The CS–TPP nanoparticles were obtained according to the procedure based on the ionic 
gelation of CS with TPP anions. The HPMC film was prepared using the ratio 3/97 
(HPMC/water). The chitosan particles in suspension (in three different sizes) and HPMC 
were mixed to the preparation of films. After the solutions prepared were placed on a glass 
surface at room temperature and let dry for 24 h. The particles have been studied by particle 
sizes and the films by water vapor permeability (WVP) and thermal analysis. The WVP of the 
control HPMC film was 0.79 g mm kPa-1 h-1 m-2.The WVP decreased significantly when 
nanoparticles were incorporated to HPMC films due to decreases in diffusion of water 
between surfaces of the film. For example, WVP decreased to 0.58, 0.45 and 0.33 g mm kPa-1 
h-1 m-2 for films containing nanoparticles with 220, 110 and 85 nm, respectively. The Td 
(temperature of degradation) of films is also very important. In films that contain only 
HPMC, the Td is 232 ºC. The addition of nanoparticles into the films increases the Td to 276, 
271 and 279 ºC for films with CS-TPP nanoparticles of 220, 110 and 85 nm, respectively. The 
thermal degradation temperature was increased in films containing nanoparticles. This fact is 
important because the presence of nanoparticles in the films improved the thermo-stability of 
the films. These findings indicate that use of nanotechnology can improve functionality to 
edible films for food applications.         
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