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GOVERNING THE DEVELOPMENT OF NANOTECHNOLOGIES
Rome, March 16 2010

BIOMEDICAL APPLICATION AND RISK ASSESSMENT
OF NANOMATERIALSOF NANOMATERIALS
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Department of Technology and Health



Technology and Health Department

The mission of the Department of 
Technology and Health (TESA) is 
to develop and assess new 
biomedical techniques and to 
apply procedures, methods and 
tools for the improvement of 

17 UUNITS
NPs ACTIVITY

In vitro methods for NPs
toxicological studies; analysis

Physico-chemical
characterization of NPs
Study of the relationship
between the physico-chemical
characteristics and the
toxicological properties of the
NPs

Ultrastructure 
of Pollutants 
and Materials

Ultrastructural Methodstools for the improvement of 
public health. In TESA about        
120 scientists, technicians and 
research students are working: 
they are mainly physicians, 
engineers, biologists and 
technicians specialized in the 
different divisions. 

toxicological studies; analysis
of NPs-plasma membrane
interaction; quantitative and
qualitative studies on NPs
uptake and transport;
evaluation of Immune-System
response to NPs.
Assessment in vitro and in 
vivo of drug-delivery 
efficiency of NPs.

Interaction between NPs and 
virus/bacteria infected cells

Ultrastructural Methods
for Innovative
Anticancer Therapy

Ultrastructural 
Pathology of
Infectious Desease
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Physico-chemical characterisation of NP

Analytical Electron Microscopy (AEM):

� Scanning Electron Microscopy with a system
for X-ray microanalysis (SEM/EDX)

� Field Emission Gun Scanning Electron Microscopy
(FEG-SEM)
� Scanning Transmission Electron Microscopy (STEM)

SEM/EDX (FEI XL30)

FEG-SEM (FEI QUANTA 200-I )STEM (FEI CM20)
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Physico-chemical characteristics available by AEM
� Primary size particle
� Size distribution
� Shape
� Aspect ratio
� Agglomeration state
� Surface area
� Composition
� Crystal structure
� Particle physico-chemicalstructure Particles Characteristics 

 � Particle physico-chemicalstructure

0.5 µm

 

Particles Average 
diameter 
(nm) 

Particle number 
(part/g) 

Surface area 
(m2/g) 

ZnO 196 2.46*1013 2.97 
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STUDY OF NPs-CELL INTERACTIONS

The aim of this study is to assess the cytotoxicity, oxidative stress, apoptosis and pro-
inflammatory mediator release induced by nanoparticles onhuman cancer cells. The biological
activity of these particles was related to their physico-chemical characteristics.

Endpoints:

� Cytotoxicity
Morphological analysisby PhaseContrast MicroscopyMorphological analysisby PhaseContrast Microscopy
Growth curves
Rapid cell proliferation colorimetric WST-1 assay

� Determination of apoptotic cell death
Annexin V-FITC staining by Flow Cytometry
Höechst labeling by Fluorescence Microscopy
Morphological analysis of cells by Scanning Electron Microscopy

� Oxidative stress evaluation:
Determination of Reactive Oxygen Species production by Flow Cytometry
Quantitative analysis of cellular glutathione content by Flow Cytometry
Detection of variations of the mitochondrial membrane potential by Flow Cytometry

� Pro-inflammatory mediator release
Interleukin-6 (IL-6), tumor necrosis factor- aaaa (TNF-aaaa)    and interleukin-8 (IL-8) cytokine



17 UUNITS

Technology and Health Department

7 DEPARTMENTS

7 DEPARTMENTS

CC

C

ZnO 1 mmmmg/cm2

ZnO 3mmmmg/cm2 

ZnO 5 mmmmg/cm2 

ZnO 10 mmmmg/cm2

C

CYTOTOXICITY
O.M.                       SEM
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APOPTOTIC CELL DEATH

��CC
10mmmmg/cm2

ZnO

10mmmmg/cm2 ZnO
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NPs AND RESPIRATORY PATHOGENS: RISK ASSESSMENT

Aim of the study
To evaluate the effect of exposure to nanoparticles on respiratory infections
The research will be carried out following two experimentalschemes with two different objectives:

� Objective 1: evaluation of the susceptibility to respiratory infections after nanoparticles exposure
� Objective 2: evaluation of the effect of post-exposure to nanoparticleson respiratory infections

Analysis of cellular functions:

Cytotoxicity: MTT and/or LDH and/or Trypan blue assays
Morphological and ultrastructural alterations: light and electron microscopy
Cell death: light and electron microscopy; biochemical markers
Release of cytokines
Oxidative stress

Analysis of the infective process:

Analysis of the early phases of the infection

Cytopathic effect; viral antigens synthesis: virus yield
Bacterial adhesion and invasion; analysis of bacterial virulence factors
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CYTOTOXICITY IN A549 LUNG CELLS PRE-TREATED WITH ZNO NPs

MTT
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A549 cells were treated for 18h with different concentrations of ZnO NPs and cytotoxicity
parameters were evaluated soon and after 6h and 24h. TiO2 fine particles were used as negative
control

concentration ( mmmmg/ml)

LDH

-10

0

10

20

30

40

50

60

1 10 20 80 1 10 20 80

concentration ( mmmmg/ml)

ZnO
TiO2

18h+0h 18h+24h



17 UUNITS

Technology and Health Department

7 DEPARTMENTS 7 DEPARTMENTS

EFFECT OF ZNO NPs ON ADENOVIRUS TYPE 2 AND
STAPHYLOCOCCUS AUREUSINFECTION IN A549 CELLS
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A549 cells were treated for 18h with different ZnO NPs concentrations and infected with either
Adenovirus type 2 for 18h and 24h orStaphylococcus aureusfor 2h (adhesion) and 5h
(invasion). TiO2 fine particles were used as negative control
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Direzione scientifica:
Velio Macellari, Agnese Molinari

(ISS , Roma)

Segreteria scientifica:
Giuseppe Arancia, Amelia Montone,

Stefania Meschini, Annarita Stringaro 
(ISS , Enea Casaccia - Roma)

Programma

9:00 - Registrazione e saluto ai partecipanti

- La microscopia elettronica nella 
caratterizzazione dei nanomateriali per uso
biomedico
Andrea Falqui – Istituto Italiano di Tecnologia, 
Genova.

- Microscopia a raggi X: principi di base e 
sue potenziali applicazioni nel campo del 
drug delivery
Stefano Lagomarsino - �������������	�
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- Coated nanogold and the brain – A Detailed 
Microscopic Distribution Study 
Silke Krol - CBM – Cluster in Biomedicine, AREA 
Science Park, Trieste.

Pausa caffè

- Caratterizzazione chimico fisica e biologica 

S.I.S.M.

Angillara Sabazia

Segreteria organizzativa:- Caratterizzazione chimico fisica e biologica 
di liposomi cationici
Giovanna Mancini - CNR, Istituto di Metodologie 
Chimiche e Dipartimento di Chimica - Università  di 
Roma “Sapienza”.

- Effetto delle proprietà chimico-fisiche 
sull’internalizzazione di nanovettori in cellule 
endoteliali
Paolo Antonio Netti - Centro di Ricerca 
Interdipartimentale sui Biomateriali (CRIB) e 
Istituto Italiano di Tecnologia, Genova.

Interventi Ditte

Pausa pranzo

!4:00 - Sessione poster

15:00 - Relazioni orali selezionate

18:00 - Chiusura dei lavori

FEI Company Srl 

Leica Microsystems

Jeol Italia Spa

Assing Spa

CONTRIBUTI DELLE 
MICROSCOPIE ALLO 

SVILUPPO DELLE 
NANOTECNOLOGIE IN 
CAMPO BIOMEDICO: 

NANODRUG DELIVERY

Roma, 12 maggio 2010

Aula Pocchiari
Istituto  Superiore di Sanità
Viale Regina Elena 299, 00161 Roma

Segreteria organizzativa:
Franca Grisanti, Monica Brocco

Cristina Quattrini
(ISS , Roma)

Con il supporto di:

Supporto tecnico :
Giuseppina Bozzuto, Marisa Colone,
Maria Condello, Giuseppe Formisano,

Laura Toccacieli
(ISS , Roma)

www.sism.it www.iss.it


