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Figure 4. Scheme of a dendrimer-based multifunctional drug-delivery nanode-
vice, where wwwww\» are spacers, @® are imaging units, 4< are targeting

ligands, ©@ are drug molecules, and €3 are apoptosis sensors.

The construction of a dendrimer-based nanodevice for the purpose of drug
delivery often involves the addition of the specific drug or of therapeutic
molecules to the surface of the polymer by a permanent/cleavable chemi-
cal bond. In many of the cases the drug may be encased within the struc-
ture of the dendrimer. The attachment of various moieties provides
targeting, tracing, and/or other properties to the molecules (Figure 4). The
final construct is an engineered nanoparticle, which has enhanced proper-
ties when compared to a free drug — ideally one which will deliver the
drug to a specific biological site. According to Langer,'® polymer drug-
delivery systems are expected to continuously maintain drug levels in
a therapeutically desirable range, to reduce harmful side effects, to
decrease the amounts of a drug needed for therapy, to decrease the number
of doses (and possibly allow for less invasive dosing and improve patient

compliance with the prescribed drug regimen), and to facilitate drug
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administration for pharmaceuticals with short in vivo half-lives (e.g., pro-
teins and peptides).

In this book we present the use of PAMAM dendrimer-based
nanoparticles for drug delivery through the focus of the many disciplines
involved — chemistry, biology, engineering, and genetics — along with
the associated in vivo and in vitro testing and computer modeling methods.
We hope research in this area will continue to push the boundaries of sci-
ence and develop new kinds of medical treatments for people in need and
that this book will help disseminate information about this work to foster

enthusiasm and further research for the benefit of all mankind.
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