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Brief description of the research activity 
My research work is mainly focused on all the different aspects of chemometrics, 
particularly with regard to both the build up and the development of new methods and 
algorithms and to the application of models to solve real problems. In particular, the 
main areas my research work is articulated in, are:  
 
A. Development of new methods for quality control of food and pharmaceutical 
products.  
A substantial part of my research has focused on the possibility of making profitable 
use of the coupling between different instrumental analytical techniques and 
appropriate chemometric tools for the development of innovative methods of analysis 
in the food and pharmaceutical fields. In particular, the aim was to exploit the full 
potential arising from the use of chemometrics in order to develop methodologies 
which were as non-invasive/non-destructive as possible, which would require the use 
of a limited amount of reagents, if not even their complete absence, and that in some 
cases did not require any pretreatment of the sample, allowing a considerable saving 
in terms of time and cost of analysis and resulting perfectly in line with the principles 
of green chemistry. In this context, from the analytical point of view, particular 
attention has been paid to the use of spectroscopic techniques - primarily in the 
infrared region.  
 
B. Metabolomics and Proteomics  
Recent years have seen the emergence of the "omics" life sciences of life, by concepts 
such as genomics, proteomics or metabolomics/metabonomics. The new aspects 
captured by these concepts are a global vision and large-scale surveys, in contrast to 
the problem-oriented reductionist vision, prevalent in previous studies. In this context, 
the automated acquisition of large amounts of –omic data represents a challenge in 
terms of exploration and interpretation. The abundance of data is not in itself a 
guarantee of obtaining useful information on the main events that take place in a 
system under investigation. On the contrary, the –omic data must be processed and 
analyzed, in order to highlight the relevant information, embedded in the measures. 
Because these data are highly multivariate in nature, there is the need to use data 
analysis techniques that are able to meet the challenges inherent in such large masses 
of data, in particular noise, collinearity and missing observations. Only with a careful 
analysis of the data, one may be able to address key issues such as the effects of 
treatment on the metabolism of a patient or the identification of biomarkers.  
A part of my research work is situated in this framework and, through the 
collaboration with several national and international research groups, involves the use 
of different chemometric methods for metabolomic and proteomic studies. In 
particular, topics such as the search for plasma biomarkers of ovarian cancer, of the 
study of the effects of the supplementation of probiotics on the gut microbiota and on 



the host/guest metabolism have been addressed. Moreover, also in the field of 
nutritrional metabolomics, the effect of apple intake on rat metabolism and that of the 
supplementation of a sport drink to professional athletes were also investigated.  
 
C. Cultural Heritage  
The preservation of cultural heritage is a field for its multidisciplinary nature, 
involving knowledge of chemical, physical, historical, archaeological, architectural 
and engineering nature (to name only the major disciplines). The interrelationship 
between these different fields makes science applied to the conservation of cultural 
heritage an inherently multivariate context that, as such, is particularly suitable to be 
studied through the use of chemometric tools. In recent years, this need has been felt 
by a growing number of research groups engaged in the study of cultural heritage, 
some of whom I had recently the opportunity to work with. As a result of these 
collaborations, a part of my research is focused on the use of chemometrics in support 
of the analytical techniques used for the study of the artistic heritage.  
 
 
D. Development of new chemometric methods  
My research is not limited only to the application of already existing chemometric 
methods to solve real problems of different nature but a part of it is also focused on 
the build up and the development of innovative methods. In this context, particular 
interest has been directed to the class of algorithms generically referred to as "nature-
inspired" (the functioning of which is inspired by biological models and/or behavioral 
problems), to the so-called multi-way methods (i.e., those methods who are able to 
deal with the cases in which, for each sample, a two- or higher-dimensional landscape 
is recorded), and to non-linear pattern recognition (classification and class-modeling). 
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