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Systemic administration of pharmaceuticals is 

frequently utilized in modern day medicine. 

In order to increase therapeutic or diagnostic efficacy 

of the administered drug and reduce potential toxic 

side effects on non-target organs, the development of 

schemes aimed at achieving more specific and selective 

delivery to target cellsconstitutes a major challenge 

for many clinical applications. 

In particular, applications of such schemes would be 

of great interest for the management of patients with 

cancer.



However, in the fight against cancer, the ability to achieve 

high targeting efficacy at the tumor site and associated 

cells remains a significant challenge for the development 

of drug-delivery systems. 

One strategy to achieve cancer-targeted drug delivery is 

label supramolecular aggregates with bioactive markers 

such as peptidesor antibodies able to address them on the 

specific biological target overexpressed by cancerous 

cells.



We are developing:

through molecular design, physicochemical 

characterization, in vitro and in vivo studies

specific supramolecular aggregates formed 

by novel amphiphilic molecules containing 

a surface-exposed bioactive peptide for 

selective delivery
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Supramolecolar Aggregates:

Cylindric Micelles

r 4 nm

h 40 200 nm

Vesicles and/or Liposomes

Spheric Micelles

r = 5 nm

r = radius of micelles; h= height of cylindrical micelles ; = bilayer thikness; d= diameter of vesicles. 

d 100 500 nm

5 10 nm
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Peptide:  CCK8, 7-14-Bomb, Octreotide

Spacer: PEG of different length

N
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Chelating agent: DOTA, DTPA, DTPAGlu
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First example: Spheric Micelles



Results of structural characterization

Nagg= 60 4  (10 / 50)

a = 20 1 ¡

d = 21 1 ¡

nH2O = 80 7

Cmc = 5Ā10-5 mol Kg-1

R1p (mM-1s-1) =18.7

×Spheric Micelles

×CCK8 peptides and DTPA 

Gd(III) complexes on the 

external surface
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G. Morelli et al, JACS 2004,126, 3097   

G. Morelli et al, J. Phys. Chem. B., 2004 108, 

17611



(C18)2Peg2000-peptide

O O

O

N
N

H
N

O

O

Peptide
H45

Peptide
H HO

O

O

H

O P O N CH
2
CH

2
O

O

O

O
N

O45

O

DSPE-Peg2000-peptide

(C18)2L5-peptide

O O

O

NN

H
N

O

O

Peptide
H5

II generation: 
peptide containing monomers
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Structural Investigation

Spherical Micelle Rod- like Micelle Double bilayer Liposome

Ionic Strenght

pH Temperature

PARAMETERS

hydrophobic portion

hydrophilic portion Charge of the 
hydrophilic portion

Ratio between   
monomers




