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In	the	sphere	of	fire	debris	investigations,	a	largely	debated	issue	deals	with	the	possibility	to	

recognize	whether	the	collected	evidences	is	related	to	the	occurrence	of	an	arson	or	not.	In	the	

practice,	data	from	GC-MS	analyses	performed	on	collected	fire	debris	may	be	compared	to	the	

ones	from	ignitable	liquids,	e.g.	found	in	possession	of	a	suspect	arsonist.	With	the	aim	of	

evaluating	the	use	of	gasoline	as	fire	accelerant,	several	gasolines	sampled	from	different	oil	

stations	located	within	the	area	of	the	city	of	Turin	were	analysed	by	SPME-GC-MS	methodology.		

The	use	of	chemometric	strategies	allowed	to	build	explorative,	classification	and	likelihood	

ratio	models	indicating	the	probabilities	that	fire	accelerants	have	been	actually	employed.	Once	

the	chromatograms	have	been	collected,	different	chemometric	approaches	have	been	tested	

both	on	raw	and	semi-quantitative	data.	In	particular,	Principal	Component	Analysis,	Self-

Organizing	Maps	(SOM)	and	Partial	Least	Squares	ς	Discriminant	Analysis,	as	well	as	N-way	

models,	were	evaluated	with	the	aim	of	identifying	the	usage	of	fire	accelerant.	Even	if	in	a	

preliminary	stage,	this	work	seems	to	emphasize	the	employment	of	multivariate	strategies	aimed	

to	potentially	help	the	interpretative	process	of	fire	debris	investigations.		

Keywords	-	 Fire	debris	investigation,	GC-MS,	Multivariate	Data	Analysis.		
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Abstract	

The	dosage	of	endogenous	anabolic	androgenic	steroids	(EAAS)	founds	application	in	several	fields,	i.e.	
doping	detection	and	clinical	diagnosis.	We	selected	an	extended	panel	of	18	urinary	EAAS	that	could	serve	us	

for	many	classification	purposes.	Traditionally,	the	pre-treatment	of	the	samples	provides	several	step,	
including	solid	phase	extraction	(SPE)	of	the	free	and	conjugated	EAAS,	enzymatic	deconjugation	of	phase	II	
metabolites	by	means	of	̡ -glucuronidase,	liquid-liquid	extraction	(LLE)	of	the	free	molecules	and,	finally,	the	
derivatization	with	trimethylsilyl	(TMS)	group	in	order	to	have	a	volatility	compatible	with	a	gas	
chromatographic	separation.	The	purpose	of	this	work	was	the	development	and	optimization	of	a	new	
strategy	cheaper	and	faster	for	the	treatment	of	the	samples.	In	particular,	we	wanted	to	eliminate	the	SPE	

extraction,	the	most	expensive	and	slowing	step	of	the	process.		

For	this	purpose,	a	full	factorial	experimental	design	was	arranged,	involving	three	factors	(volume	of	̡ -
glucuronidase,	kind	of	solvent	for	the	LLE	and	time	of	derivatization)	on	two	levels		with	a	central	point.	Then,	
the	chromatographic	run	was	optimized,	too.	The	parameters	investigated	were	the	initial	and	the	final	
temperature	of	the	oven	and	the	speed	of	the	temperature	gradient.		

Once	optimized	the	analytical	strategy,	the	androgenic	profiles	of	several	male	subjects	coming	from	the	
sports	and	clinical	world	were	investigated.	In	particular,	(i)	a	marathoner	was	time	monitored	in	order	to	
investigate	the	possible	anomalous	alterations	linked	to	physical	stress	and	(ii)	a	dataset	of	individuals	affected	
by	benign	prostatic	hypertrophy	(BPH)	and	prostatic	carcinoma	(PCa)	was	assembled,	with	the	purpose	to	build	
classification	models	able	to	discriminate	between	the	two	populations.		

Keywords	-	 Androgenic	profile,	GC-MS,	design	of	experiment	(DoE),	classification	tools,	exploratory	analysis.	
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Abstract: 
 

Among post-traductional modif ications, PTN (protein tyrosine nitration) plays a very important role in determining 

and modifying the function of a protein such as, for example, an increase or decrease of its functional activity since 

tyrosine is involved in phosphorylation events, or an increase of susceptibility  to proteasome degradation. In this work 

I will focus on the enrichment of nitrated proteome and itôs analysis by LC-MS techniques referring also to a study 

made on a Saccharomyces cerevisiaeôs signaling pathway and itôs nitration events. 
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Women of childbearing are the ones who still have the period, thus the amount of estrogens, 

produced by the ovaries, results cyclic with wide fluctuations throughout the menstrual cycle. 

To date, the variations of the principal estrogens (estradiol, estrone and estriol) were only evaluated, 

consequently the aim of the study was to examine in depth the cyclic fluctuations of some 

metabolites. 

A Gas Chromatography coupled to Mass Spectrometry (GC-MS) method capable of detecting 

estradiol, estrone, estriol and their metabolites in urine was developed, based on an experimental 

design, and fully validated. 

The following validation parameters were investigated according to ISO 17025 requirements: 

linearity range, selectivity, specificity, limit of detection (LOD), limit of quantitation (LOQ), 

trueness, intra- and inter-assay precision, repeatability, matrix effect, extraction recovery and carry-

over. 

A wide panel of estrogens, consisting of 17Ŭ-estradiol, 17ɓ-estradiol, estrone, estriol, 4-

methoxyestrone, 2-methoxyestrone, 16Ŭ-hydroxyestrone, 4-hydroxyestrone, 2-hydroxyestrone, 4-

methoxyestradiol, 2-methoxyestradiol, 4-hydroxyestradiol, 2-hydroxyestradiol, 16-epiestriol and 

17-epiestriol, was monitored in some young healthy women throughout a complete menstrual cycle. 

The resulting data were	simultaneously evaluated through the application of the Parallel Factory 

Analysis (PARAFAC) method, in order to explore the variability of each analyte and each class of 

estrogens. 

The estrogens, furthermore, play a significant role in the development of ovarian and breast tumors. 

In fact, these carcinomas are closely related to the alteration of the estrogenic production.  

Urine samples, collected from healthy post-menopausal women and volunteers affected by breast 

cancer, were analysed. 

Post-menopausal women were chosen because of the higher incidence of these tumors and the 

greater stability of the urinary estrogenic concentration compared to young women. 

The evaluation of the estrogenic profile was performed and the resulting data were analysed by 

multivariate statistic techniques. Among the most important techniques, Discriminant Analysis 

(DA), Partial Least Square ï Discriminant Analysis (PLS ï DA), Principal Component Analysis 

(PCA), Cluster Analysis and Soft Independent Models of Class Analogy (SIMCA), were tested in 

order to discriminate between healthy women and the ones suffering from carcinomas. 
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Mediante spettrometria di massa accoppiata alla gascromatografia (Focus GC DSQ Thermo 

corporation- singolo quadrupolo) siamo stati in grado di ricavare i profil i aromatici di alcuni vini della 

collina piemontese. Le molecole aromatiche presenti nei vini analizzati sono state preventivamente 

estratte in fase solida in spazio di testa. La HS-SPME  ̄ unôalternativa veloce alle tecniche 

convenzionali di estrazione del campione. Durante la fase di estrazione si stabiliscono gli  equilibri 

tra anali ta, matrice del campione, spazio di testa sopra il  campione e la fibra (nel nostro caso fibra 

trifasica: CAR/PDMS/DVB 30/50Õm) [1]. Questa tecnica di estrazione accoppiata alla spettrometria 

di massa ha ottenuto un consenso universale, essendo impiegata in molte applicazioni quali  appunto 

il  riconoscimento di aromi e di fragranze in ambito alimentare, in tossicologia, in matrici ambientali  

e biologiche. I risultati preliminari quali tativi costituiscono il  punto di partenza per unôanalisi 

sistematica semi-quantitativa mediante la quale, grazie allôutilizzo di moderni approcci 

chemiometrici, sar  ̈possibile caratterizzare i vini in base al loro profilo di composti aromatici volatili. 

In unôottica di ricerca basata su un forte legame con il  territorio, lo studio si focalizzer ̈su alcuni 

vitigni tipici dellôarea della collina torinese. I risultati finali costituiranno una sorta di carta dôidentit  ̈

del vino, utile per la tracciabilit¨ e per la tutela da eventuali frodi alimentari. 

 

 

         FIG. 1: Tecnica di microestrazione in fase solida accoppiata alla MS 

 

[1] S. Camara, M.Arminda Alves, J.C. Marques, Anal. Chim. Acta, 555 (2006), 191-200. 
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Abstract	

Chicken	albumen	and	pork	collagen	are	used	as	fining	protein	agents	to	clarify	red	wine.	The	clarification	

of	wine	is	useful	in	order	to	stabilize	its	compounds	and	to	remove	insoluble	(or	partially	soluble)	

molecules.	In	particular	natural	colloids	(polysaccharides	and	polymerized	phenolic	compounds),	yeast	

and	cell	debris	cause	the	turbidity	of	crude	wine	after	alcoholic	and	malolactic	fermentation.	This	aspect	

is	not	accepted	by	the	consumer	and	the	clarification	is	mandatory.	

Albumen,	and	its	mayor	components	albumin,	are	recognized	as	allergens.	

The	aim	of	the	project	was	to	verify	the	presence	of	albumen	and	collagen	residues	in	red	wine	using	

nanoHPLC-HRMS	technology.	

Red	wine	samples	were	fortified	with	albumen	and	collagen,	and	the	proteins	were	extracted,	purified	

and	digested	with	trypsin.	

An	Ultimate	Dionex	3000	liquid	chromatographer	coupled	with	an	Orbitrap	Fusion	mass	analyzer	(both	

Thermo	Fisher)	through	a	nanoESI	source	were	used	to	quantify	albumen	and	collagen	in	red	wines.	A	

50	cm	RP	column	C18	(PepMapϰ,	50	cm	Ҏ	0.75	˃ m,	2	˃ m,	100	))	was	employed	to	obtain	the	

chromatography	separation	of	peptides	coming	from	trypsin	digestion.	Four	peptides	were	chosen	to	

recognized	and	quantified	albumen:	the	first	belonging	to	ovalbumin	protein,	the	second	and	the	third	

belonging	to	lysozyme,	and	the	last	belonging	to	ovotransferrin.	Two	peptides	were	chosen	for	collagen.	

Two	calibration	curves	were	prepared,	one	in	ammonium	bicarbonate	buffer	(25-5-0.5	ppm)	and	the	

other	one	in	red	wine	proteins	pellet	(25-10-5-2-1	ppm).	Linear	regressions	and	correlation	coefficients	

were	excellent.	Albumen	and	collagen	were	then	quantified	in	fortified	red	wines.	

The	developed	method	was	sensitive,	selective	and	robust	and	it	is	now	ready	to	be	applied	to	real	red	

wine	samples.	
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Abstract: During the past decade, graphene (GR) and graphene oxide (GO) have been increasingly 
investigated for their biomedical applications such as neuroprosthetic devices. This possible use of 

GO/GR make them important to determine their bio-compatibility with neuronal cells. However, 
the biological interaction of neuronal cells such as astrocytes with GR/GO is largely unknown. 

Here, we have investigated the effect of GR and GO treatment on astrocyte cells to understand the 
intracellular metabolic pathways affected. Untargeted lipidome analysis based on high-resolution 

UPLC-Q-TOF-MS allowed us to observe substantial changes in the lipid composition of astrocyte 
cells treated with GO and GR flakes (compared to their respective vehicles). Dysregulated lipids 

indicate that glycerolipid metabolism, glycerophospholipid metabolism, cholesterol 
biosynthesis,and triglyceride metabolism are perturbed by GO/GR. Interestingly, untargeted 

Lipidomics data was co-related with untargeted proteomics data. These finding provide further 

insights into the altered lipid profile across a wide range of biochemical pathways in astrocyte upon 

GO/GR treatment. 
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Ionic liquids (ILs) are a subject of active research in the field of alternative solvents, being 

promoted as ñgreen chemistryò replacements to traditional solvents used in industry. The great 

interest toward these compounds relies on their attractive properties such as low vapor pressures 

and flammability, chemical and thermal stability, high ionic conductivity, wide electrochemical 

potential window and ability to behave as catalysts. 

Only a few environmental data for these new ñgreen solventsò are presently available, but the low 

biodegradability and ecotoxicity of some ILs are a potential risk to aquatic and terrestrial 

ecosystems.  

For these reasons, it is necessary to prevent their leakage and to develop effective means of removal 

and recovery from wastewater, as well as to minimize their occurrence in such a matrix. 

In this work, we studied the behaviour of some ionic liquids belonging to the pyridinium class 

under heterogeneous photocatalysis treatment by the identification of reaction transformation 

products (TPs). TPs were separated and analysed by HPLC-HRMS using a hybrid LTQ-Orbitrap 

instrument on the basis of mass defect filtering. In particular, we analysed how the length of the 

alkyl chain, the kind of inorganic ion and the type of substituents could influence the disappearance 

rate, the mineralization extent, the acute toxicity and the transformation mechanism. For such, we 

selected some pyridinium derivatives with different alkyl chain but the same anion, namely 

tetrafluoroborate (1-ethylpyridium, 1-butylpyridium, 1-hexylpyridimium), with two alkyl 

substituents (4-methyl-1-butylpyridium) and with a different substituent (1-

cyanopropylpyridinium). Then, on a selected IL , we evaluated the role of different inorganic anions 

(1-butylpyridium with bromine or chlorine). The whole results permit to conclude that irrespective 

to the alkyl chain or the number of substituents, the transformation involved an attach to the alkyl 

chain, proceeded through the formation of armless compounds and the mineralization was easily 

achieved within 4 h. Nitrogen was mainly released as ammonium ion. When introducing a cyano 

group, the extent of nitrate ions increased and the number of possible transformation routes 

increased as well. Conversely, the type of inorganic ion deeply affected the transformation 

pathways and the extent of mineralization. Actually, in the presence of bromide as anion, IL  was 

only partially mineralized and the formation of highly persistent and hazardous transformation 

products occurred. 
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Abstract 

One of the most important issues of pharmaceutical treatment is to understand how well chemotherapeutic 

drug can penetrate to the tumour tissues and reach all cells in a sufficient concentration inhibiting tumour 

growth. An important new tool to better understand and improve drug penetration in tumour tissue is MALDI 

imaging. 

A dedicated automated software has been developed to handle the large number of imaging dataset with the 

aim of distinguish them basing on the differential intra-tumour drug distribution. In this poster we will describe 

the application of our pipeline for the assessment of the distribution of paclitaxel (PTX), used for the 

treatment of different solid tumours, in a model of breast cancer (MDA-MB-231). Six tumour bearing mice 

were sacrificed 4 h after i.v. treatment with 60 mg/kg PTX, tumours were explanted and three slices for each 

tumour were analyzed by MALDI 4800 TOF-TOF (AB SCIEX, Old Connecticut Path, Framingham, MA 

01701, USA) using TiO2 nanoparticles as matrix with an imaging raster of 100 x100 Õm.  

The resulting data were analyzed using our new pipeline developed in Python. 

The main functionalities of this pipeline are:  

a) Data import and visualization from Analyze 7.5 formats . 

b) Image processing (automatic identification of peaks starting from Internal standard, background noise 

removal, normalization, noise reduction, tissue isolation, filtering, segmentation) 

c) Quantification of drug concentration in each pixel using a calibration curve for each plate. 

MSI allows to understand which area of tumour was reached of the drug and quantify this amount. For PTX 

quantification both automatic and manual methods were used and results were compared with HPLC 

analysis. The mean error obtained comparing the automatic method to HPLC results was -20.63%, while the 

mean error obtained comparing the manual method to HPLC was 97.03% underling the better performance 

of the proposed pipeline.  

Our pipeline will be implemented with more detailed analysis to describe heterogeneity of drug distribution 

with texture analysis methods in order to quantify precisely the difference in drug distribution in the different 

models and after different treatments. 

 

Acknowledgements: this project was supported by CARIPLO grant n. 2013/0692 
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MALDI-MS imaging is a useful technique to study drugs distribution inside tumor tissues. Recently, the use 

of nanoparticles as matrices has opened new opportunities reducing background signals in the low mass 

range and increasing the spatial resolution. Among several nanomaterials, gold nanoparticles (GNPs) have 

received attention for their suitability, offering large surface areas, simple sample preparation, flexibility, and 

selectivity of sample deposition. We used GNPs as matrix to study the distribution inside tumors from 

different cell lines of the tyrosine-kinase inhibitor Imatinib (IMT). A preliminary drug distribution study in 

different tumor xenografts is presented. Correlating the IMT ion signal intensities to the concentration values 

of a calibration curve, it has been possible to develop a drug quantitation method by MSI. 

Tumor xenografts were obtained from ovarian, lung, gastric and mesothelioma cancer cells, injected 

subcutaneously in the flank of nude mice. The animals were treated with IMT 400mg/kg p.o. and sacrificed 

1h after treatment. 

For drug concentration measurement inside the treated tumors, IMT was spotted at increasing concentrations 

(2-50pmol) on an untreated tissue slice, to build a calibration curve. GNPs of 20nm diameter were 

synthesized at 0.4mM and homogenously sprayed with D8-IMT as internal standard. Images were generated 

with an AB MALDI-TOF/TOF 4800, by plotting the sodium adduct of the molecule at m/z 516.3. An 

automatic signal processing algorithm, developed in Python was used to quantify IMT in each pixel after 

extraction, noise correction, internal standard calibration and normalization. 

The GNPs matrix allows to efficiently ionize IMT inside different tumor tissues harvested from treated mice, 

with a low background signals from matrix degradation and overcoming the problem of the ion suppression 

effect of the biological matrix. The internal standard homogenous deposition, over the entire acquired area, 

compensates for the different tissue specific ion suppression effects, laser variability and other factors that 

may influence signal intensity, allowing reliable measurement of differences in concentration. 

The MSI analysis shows how the drug localizes, highlighting the heterogeneous distribution of this drug that, 

after 1 hour, poorly penetrates inside these tumors. In particular in the mesothelioma model, characterized by 

highly fibrotic region, the drug distribution is strongly impaired. 

IMT concentration was determined correlating the different normalized ion signal intensity in each pixel to 

the calibration curve using Python pipeline. 

GNPs as matrix allow the visualization and quantification by MALDI-MSI of the tyrosine-kinase inhibitor 

imatinib inside tumor tissues. 
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