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PREFACE 

 
Naturally occurring cell membranes are generally negatively charged. Different kinds of anionic 

phospholipids have been used to form model membranes with the intention to understand 

membrane function. A variety of drug delivery systems or vehicles including polymer 

microcapsules, liposomes, polymer conjugates, and nano particles are in pre-clinical and clinical 

development to improve drug bioavailability. One class of biomaterials that can serve as drug 

carriers or, more generally as a platform for theranostics, and that have the potential to overcome 

these limitations is “dendrimer”. Dendrimers are well-defined synthetic hyper branched 

macromolecules which possess high number of active termini that defines their properties and 

functions. As a result of perfect branching, dendrimers have the highest number of terminal 

functionalities of any polymeric material at a given molecular weight and are monodisperse. 

Comparing the features of dendrimers with those of linear polymers, it is well established that 

the dendrimer architecture presents several advantages for drug delivery. The dendrimers usually 

cross cell barriers by endocytosis, thus they are entrapped in endosomes and only a small amount 

of the active drug is able to reach the intracellular target. The translocation mediated by 

PAMAM dendrimers may be very useful in the delivery of drugs; although the mechanism of the 

spontaneous translocation is not yet well understood. The translocation of PAMAM dendrimers 

through lipid bilayers could motivate changes in the bilayer, which need to be taken into account 

in designing the drug delivery system. To understand how a PAMAM dendrimer mediates the 

cell membrane crossing, it is necessary to understand its interactions with lipid bilayers. 

Liposomes are outstanding model systems for biological experiments because of their simple and 

membrane-like composition, easy preparation, biodegradability, biocompatibility and acceptable 

stability over time. Calorimetric studies on liposome and dendrimers, can lead to the evaluation 

of the thermodynamic parameters of the interaction process. Different modes of interactions 

between dendrimers and liposomes are reported in the literature. Dendrimers can either pass 

through the lipid bilayer or form dendrimer-lipid aggregates. Some dendrimers can interact with 

lipids by hydrophobic interactions between the lipid acyl chains and the hydrophobic dendrimer 

interior. The strength of the interaction mainly depends on the size and charge of the molecule. 

Ultimately the formation of dendrimer-liposome aggregates or complex will be used as new drug 

delivery systems. 


