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Several polymersandtheir derivatives have been extensively
utilized for diverse biomedical applications over the past
decades. In general, these polymers fruitfully participate
in the surface modification of hydrophobic inorganic
nanoparticles such as iron oxide and quantum dots to make
highly colloidal stable and water-soluble nanoparticles which
mainly perform as imaging contrast agents. Additionally,
the polymeric nanoformulations demonstrate the excellent
capability to deliver the different therapeutic agents (e.g.
drug molecules, nucleic acids and proteins) into the diseased
cells/tissues. Among various polymers, the exceptional
biocompatibility and biodegradability characteristics of
functional polyaspartamide polymers construct them as more
appropriate candidates for biomedical applications. Therefore,
in recent years, various functional polyaspartamide polymers
have been well designed and prepared and subsequently,
their different nanoformulations (e.g. micelles, nanoparticles
and polyplexes) have been productively applied for many
preclinical studies in biomedical research. In this regard,
the design and synthesis of functional polyaspartamide
polymers are more important to improve diagnostic and/
or therapeutic efficiency. The large-scale synthesis of the
intermediate polymer polysuccinimide is well established.
The most commonly employed methods are based on
thermal polycondensation and ring-opening polymerization
techniques. Its further functionalization onto the polymer
backbone with essential pendant molecules is highly facile to
achieve the desired functional polyaspartamide polymers.
As a result, various types of functional polymers can be
easily prepared that offer many beneficial properties
like stimuli-responsive degradability and enhanced
binding ability. Consequently, the application of these
functional polymers in various biomedical fields is more
successful. In particular, functional polymers are widely
used as surface modifiers to develop water-dispersible

inorganic nanoparticle-based bioimaging contrast agents
for diagnosis and image-guided therapy. In contrast,
various polymeric nanocarriers based on functional
polymers are more useful for the safe transportation
of therapeutic agents for the effective treatment of
many diseases. Besides, these polymers have high
potential in other biological fields including agriculture.
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