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Summary  

 
The reporting period of research, aimed on the formulation and development of a sprayable gel system 

whose matrix is made on four different polymers based on Sericin (Ser), Chitosan (CS) , Gellan gum 

(GG) and hyaluronic acid (HA). To study the proper strategies to apply for the synthesis of the new 

copolymer,  studies were conducted separately on Ser and GG. At first, I focused my attention on the 

extraction and characterization of silk sericin from pre-sectioned silkworms. Several physicochemical 

analyses were used to characterize sericin at different molecular weights such as:  FT-IR spectroscopy, 

DLS analysis, Raman analysis. Then by using SDS-page we had the opportunity to determine the 

molecular weight of the different extracts obtained. Then I started with the pre-formulation of 

hydrogels using different molecular weight silk sericin and cold water: the objective is to compare 

the hydrogels and understand how the molecular weight influences the characteristics of the gel 

formation. Since the results were promising, I proceeded with the morphological analysis of this pre-

formulated hydrogels using Scanning Electron Microscopy (SEM).  

In parallel the effect of NaCl addition as a crosslinking agent on the viscosity of GG-based hydrogels 

was investigated through rheological analysis.(1) This evaluation also provided preliminary insights 

into the gel's expected behavior upon the incorporation of chitosan. 

The promising results enabled the continuation of the research by testing hydrogel formulations based 

on Ser and GG, as well as CS and GG. The experimental design was informed by existing literature 
(2) , with appropriate modifications applied to the methodologies. With the aim of further investigating 

which molecular weight of extracted sericin is most suitable for hydrogel formulation, hydrogels were 

prepared using sericin at different molecular weights in combination with GG. Morphological studies 

of the hydrogels were conducted using SEM. 

The preparation of CS–GG-based hydrogels was preceded by testing different molar ratios of CS to 

GG (3). These samples were subsequently subjected to morphological analysis using SEM and 

viscosity measurements using a rheometer Rheomat RM180 (Mettler Toledo, Milano, Italia).  
 

Training activity 

During my fellowship I had the opportunity to attend a training course on Scanning Electron 

Microscopy (SEM) theory and application to integrate this new skill in the project tasks. This course 

will provide me with the necessary technical skills for detailed morphological evaluations of the 

compounds developed through the study. 

To further build upon the findings obtained so far, the following steps are also planned:  

1) functionalization of the most suitable Ser fraction will be performed through literature-

inspired chemical reactions with some modifications(4) and adapted to the properties of the 

extracted material; 

2) functionalization and characterization of CS with the aim of enabling its interaction with the 

extracted Ser; 

3) preliminary studies on the gelling properties of HA: literature reports the gelling properties of 

HA and shows how these are influenced by its molecular weight (5,6), so preliminary studies 



 
will focus on identifying the molecular weight at which HA forms a more stable gel suitable 

for a formulation containing other polymers, and on understanding how the addition of 

hyaluronic acid can improve the overall system.  
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