


Giacomini-Focarete group (CIRI-SDV)
in collaboration with IRET

Combining organic chemistry 
with materials chemistry to 
obtain functional materials
for biomedical applications



Design and synthesis of new bioactive compounds

• Literature survey on 
database
(Scopus, Web of Science, Reaxys)

• Structure analysis on ligand-
receptors or inhibitors-
enzymes interactions

• Retrosynthetic analysis
• Advanced organic

chemistry tecniques for  
synthesis and purification
of new compounds

• Nuclear Magnetic Resonance
(1D and 2D 1H and 13C NMR)

• Liquid Chromatography
(HPLC and HPLC-MS)

• Gac-chromatography
(GC and GC-MS)

• ATR FT- IR
• Polarimetry

Synthesis Characterization Biological Evaluation
(IRET)

• In vitro cell tests
• In vivo tests
• Activities determination
• Structure-activity analysis

Case story:
Integrins as cellular process
mediators Development of a library of 

new β-lactam compounds
as selective agonists or 
antagonists of integrins

Design

Integrin
transmembrane

receptors



Electrospinning
• Straightforward tecnique to obtain nonwoven

micro/nanometric fibers

• Fibers are obtained from polymer solution or 
melt, applying a high voltage (1-30 kV)

• Versatility

• Fibers’ morphology (core-shell, hollow fibers
etc) and porosity, fiber alignment

• Different setups are possible

Simple electrospinning apparatus

Process parameters:

Voltage
Needle-collector distance

Flow rate
Temperature and humidity

Type of collector (static, rotating)



Main applications of electrospinning 

Electrospun
fibers

Filters

Cosmetic industry

Controlled release of 
drugs, proteins and 

growth factors

Scaffolds for enzyme immobilization

Sensors

Textile industry

Solar cells

Scaffolds for tissue 
engineering



Applications of electrospinning in Mat2Rep:
Combinatory biomaterials

Functional three-dimensional nanofibrous
supports mimicking the extracellular

matrix fibrous protein

• Optimization of process parameters

• Characterization: SEM, TEM, DSC, ATR-FTIR, TGA, NMR

• Drug release studies: HPLC-MS, GC-MS

✓ Biocompatibile
✓ Biobased
✓ Biodegradable

Integrin ligandsPoly-L-Lactic acid (PLLA)
• Agonists or antagonists of integrins
• Selective towards specific classes of 

integrins

Electrospinning



Applications of electrospinning in Mat2Rep:
Conductive fibers

Possible application: 
electrostimulation of cells growth

Coaxial electrospinning apparatus

PEDOT:PSS
✓ Conductive copolymer
✓ Biocompatible

Our aim:
New core-shell fibers with 
PEDOT:PSS in the core and 

PLLA in the shell

COAXIAL ELECTROSPINNING


