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The lab



Nuclear magnetic resonance (NMR) 

is a very powerful analytical technique used to study
different types of compounds such as small molecules
(active pharmaceutical ingredients or metabolites), natural
products, polymers, biomolecules (proteins, nucleic acids,
carbohydrates, lipids) and other. In fact, by measuring the
absorption of electromagnetic radiation in molecules
immersed in a strong magnetic field, it is possible to
obtain detailed information either on the molecular
structure of the compounds under examination or the
composition of a complex mixture. Its applications
concern the determination of the three-dimensional
structure of a pharmacological target, the characterization
of possible drugs, and their interaction with targets
through in vitro dynamics studies, or possibly through the
metabolic response that drug administration can produce
in a animal and / or human organism. It is in this last field
that the NMR sees its innovative application, it is in fact
possible to observe and rigorously quantify all the most
abundant components present in biological fluids such as
urine, blood, saliva, cell extracts and tissues, without the
need of long and elaborate preparations.



UHPLC- Accurate-Mass Q-TOF (UHPLC-HRMS)

High-performance liquid chromatography (HPLC) is a very powerful
separation method widely used in environmental science,
pharmaceutical industry, biological and chemical research and other
fields. Generally, it can be used to purify, identify and/or quantify one or
several components in a mixture simultaneously.
Mass spectrometry (MS) is a detection technique by measuring mass-to-
charge ratio of ionic species. The procedure consists of different steps.
First, a sample is injected in the instrument and then evaporated.
Second, species in the sample are charged by certain ionized methods.
Finally, the ionic species wil be analyzed depending on their mass-to-
charge ratio (m/z) in the analyzer.
The mass spectrometric identification is widely used together with
chromatographic separation. Our instrument uses electrospray
ionization (ESI) for the generation of the ions and the Q-TOF analyzer
which gives acccurate mass measurments, coupled with an UHPLC
system. 
The LC has an efficient capacity of separation and MS has a high
sensitivity and strong ability of structural characterization. Furthermore,
TOF-MS, has several distinctive properties on top of regular MS,
including fast acquisition rates, high accuracy in mass measurements
and a large mass range. The combination of LC and ESI-TOF-MS allow us
to obtain a powerful tool in the quantitative and qualitative analysis of
molecules in complex matrices by reducing the matrix interferences.



The 
research



Structural check, purity and stability
Analysis of the aggregation status
Determination of the three-dimensional
structure of macromolecules
Protein / ligand interaction studies
Metabolomics studies

What we can do



Among the omic sciences such as
transcriptomics, proteomics and
genomics, the one that refers to the
study of small molecules (MW
<1500Da) is called Metabolomics.
The possibility of observing how the
concentrations of metabolites
(lactate, glucose, pyruvate, amino
acids, ...) vary according to
pathophysiological stimuli,
represents a great potential in the
search for biomarkers of diseases,
and in their contextualization within
biochemical pathways. However,
this scientific approach is not only
limited to a clinical setting, but can
be expanded for all its potential to
the observation of any biophysical
question, from the agri-food sector
to that of biomaterials.

Metabolomics



Types of samples used in our
metabolomics studies



Some of our publications
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