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Scientific background

• 2003-2008: Degree in Pharmaceutical Chemistry and Technologies at 

University of  Messina (Italy)

• 2009-2012: Ph.D. in Food Chemistry And Safety at  University of 

Messina (Italy)

• 2012-2015: Postgraduate and Postdoctoral Researcher at University of 

Messina (Italy)

• 2015-2016: Specialist in Lipidomics at Chromaleont Srl (Italy)

• 2016-2018: Research Scientist at Dartmouth College (NH, USA)

• 2018-2019: Associate Researcher at KU Leuven (Belgium)

• 2020-now:  Senior Researcher at University of Liege (Belgium)
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2009-2012

Ph.D. in Food Chemistry and Safety

Ph.D. thesis: 

“Advanced chromatographic methods for the 

analysis of complex lipid samples”. 

University of Messina (Italy)



• IN DIET, LIPIDS ARE IMPORTANT AS ENERGY SOURCES AND AS SOURCES OF

ESSENTIAL FATTY ACIDS AND FAT-SOLUBLE VITAMINS, WHICH TEND TO ASSOCIATE

WITH FATS.

• LIPIDS REPRESENT IMPORTANT STRUCTURAL AND FUNCTIONAL CONSTITUENTS OF

CELLS IN BIOLOGICAL SYSTEMS AND THEY ARE OFTEN RELATED TO SEVERAL

DESEASES.

• GENERALLY, THE QUALITY OF FOOD IS CLOSELY 

RELATED TO THE QUALITY OF THEIR LIPIDS.

WHY LIPIDS? 



ADVANCED CHROMATOGRAPHIC METHODS 

FOR THE ANALYSIS OF COMPLEX LIPID 

SAMPLES



Chromatographic techniques

Multidimensional chromatographic 
techniques

Hyphenation of chromatographic 
techniques with Mass Spectrometry
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Chromatographic techniques

Multidimensional chromatographic 
techniques

Isolation of lipid species

Identification of lipid species
Hyphenation of chromatographic 

techniques with Mass Spectrometry

Separation of lipid species

ADVANCED CHROMATOGRAPHIC METHODS 

FOR THE ANALYSIS OF COMPLEX LIPID 

SAMPLES



Develop advanced analytical methodologies for the characterization of 
the lipid fraction in food and related sample



2011 - Six months as Visiting Ph.D. at the Analytical Chemistry 
Department at the Pardubice University (Czech Republic) 

Studying the retention behavior of polar components 
present in Czech beer under different liquid 

chromatographic modes



2012-2015

Postdoctoral Researcher 

in Food and Analytical Chemistry

at the University of Messina, Italy. 

• The isolation of lipid bioactive components from food waste products and their

chemical characterization

• Characterization of best-by-date dairy products to evaluate their nutritional value for

possible re-introduction in the food or feed chain



goat

cow 

human milk

mozzarella cheese

Isolation of lipid species from different food sources



Official methods Proposed method

Authentication of food products by their lipid profile



2015-2016

LC-MS Specialist in Lipidomics

Chromaleont SrL

(R&D of separation science solutions related to agricultural and food, pharmaceutical, 

environment, cosmetic, and clinic field)

Duty and responsibility:

i) Develop and optimization of advanced analytical techniques, considering the needs of the customers.

ii) Analytical support to the customers and partners;

iii) Meet with customers and partners to discuss their evolving needs finding reliable solutions for their problems;

iv) Presentation of the new products to the customers, with demonstrations and workshops.



Lipids as bio-markers in muscular diseases and other pathologies



Research Scientist

Dartmouth College, Hanover (NH, USA)

2016-2018



 Biomarker discovery using human and non-human primate exhaled breath as not invasive 

sampling in the contest of active pulmonary Tuberculosis by advanced analytical tools and 

chemometric techniques



In 2019, WHO reports:
• 9.6 million infected
• 1.5 million deaths
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USING BREATH TO DIAGNOSE 
MYCOBACTERIUM TUBERCULOSIS INFECTION



Associate Research

KU Leuven (Belgium)

2018-2019



• Development of validated liquid chromatographic methods for the characterization of 

small molecules of pharmaceutical interest. 

• Implementation of linear and no-linear models for the automatic detection of small 

pharmaceutical molecules.

Project in collaboration with Johnson & Johnson corporation



Less than 100 km!

Senior Researcher 

University of Liege (Belgium)

2020 - ongoing



Investigation of heteroatoms containing compounds in bio-sources 

products through advanced analytical tools

AIM: THE USE OF BIO-MASS AS SOURSE OF CHEMICALS AND BIO-FUELS 

IN ALTERNATIVE OF PETROLEOUM RELATED COMPOUNDS



What can you do with your Degree in 
Pharmaceutical Chemistry?



What can you do with your Degree in 
Pharmaceutical Chemistry?

Pharmacist



What can you do with your Degree in 
Pharmaceutical Chemistry?

Pharmacist
Other infinite 

possibilities



Not exhaustive list of possible jobs with the Degree in Pharmaceutical 
Chemistry

Pharmaceutical 

Chemistry
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First Part
• 01 – Chromatography

• 02 – Liquid Chromatography

• 03 – Gas Chromatography

• 04 – Mass Spectrometry in 
Chromatography

Second Part
• 05 – Multidimensional (MD) 

Chromatography

• 06 – 2D-LC

• 07 – 2D-GC

• 08 – 2D-LC/GC

ADVANCES IN FOOD ANALYSIS

09 – LC×LC in food analysis: applications

Third Part



 Chromatography is a separation technique used for the separation and the quali-

quantitative determination of known and unknown compounds (analytes) present in a

sample.

CHROMATOGRAPHY
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quantitative determination of known and unknown compounds (analytes) present in a

generic sample.

 Chromatography is widely applied in different scientific fields, such as pharmaceutical,

food, petrochemical, forensic, and –omics sciences.

CHROMATOGRAPHY



 Chromatography is a separation technique used for the separation and the quali-

quantitative determination of known and unknown compounds (analytes) present in a

generic sample.

 Chromatography is widely applied in different scientific fields, such as pharmaceutical,

food, petrochemical, forensic, and –omics sciences.

CHROMATOGRAPHY

 Even if the physical-chemical principles of chromatography are the same in all the field of

applications, the way how to apply chromatography can be different considering the

different fields.



Untargeted
Up to or more than 

thousands of 
compounds

Target
1 or few compounds

of interest

NUMBER OF COMPOUNDS OF INTEREST IN 
THE SAMPLE

CHROMATOGRAPHY



Pharmaceutical

CHROMATOGRAPHY

Development of validated 
analytical methods 

considering few compounds of 
interest
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• First Part

• 01 – Chromatography

• 02 – Liquid Chromatography (LC)

• 03 – Gas Chromatography (GC)

• 04 – Mass Spectrometry (MS) in 
Chromatography

ADVANCES IN FOOD ANALYSIS

Basic principles of Chromatography and 
Mass Spectrometry

• Mobil & stationary phases in LC and GC
• Differences between LC and GC
• Analytical parameters
• Hyphenation with MS
• Some applications in Food analysis



• 05 – Multidimensional (MD) 
Chromatography

• 06 – 2D-LC

• 07 – 2D-GC

• 08 – LC-GC

ADVANCES IN FOOD ANALYSIS

• What is and how to develop a MD 
chromatographic method

• Analytical parameters to describe a 
MD chromatographic method

• Modulators in MD chromatographic 
systems

• Some applications in Food analysis

• Second Part



ADVANCES IN FOOD ANALYSIS

09 – LC×LC in food analysis: applications

Third Part

• Several LC×LC application in the analysis of 
complex food samples 

• The LC×LC separation of analytes with different 
polarity and chemical structure

• Use of different LC mode combinations (NP, RP, 
HILIC) in a LC×LC system to improve orthogonality

• Use of different mobile phase gradient modes to 
improve the chromatographic separation 
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Please, use this email!


