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Polysaccharide; advances in our understanding of the biological functions of natural-origin biomacromolecules and the
Drug delivery; progress in the study of biological drug carriers indicate that such carriers may have advantages over
Tissue engineering synthetic material-based carriers in terms of half-life, stability, safety and ease of manufacture. In this

review, we give a brief introduction to the biochemical properties of the widely used biomacromolecule-
based carriers such as albumin, lipoproteins and polysaccharides. Then examples from the clinic and in
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recent laboratory development are summarized. Finally the current challenges and future prospects of
present biological carriers are discussed.

© 2017 Chinese Pharmaceutical Association and Institute of Materia Medica, Chinese Academy of Medical
Sciences. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The development of carrier systems for effective delivery of
therapeutic compounds or imaging agents is crucial in the battle
against various diseases. The ideal carriers should be safe, efficient
and have optimal bioavailability. In addition, stability, nontoxicity
and non-immunogenicity, and targeting ability to a specific site are
very important.

Miscellaneous drug carriers including liposomes, synthetic
polymeric micelles, hydrogels, magnetic nanoparticles, micro-
spheres and microcapsules have been developed in recent years

for the diagnosis and treatment of disease' . However, it is very
difficult to identify an ideal drug carrier system. The shortcomings
of the above carrier systems are obvious: liposomes have poor
stability, high cost, low drug loading content and undesired release
of hydrophobic drugs". The toxicity and nondegradable property
of some nano-materials also limit their applications as drug
carriers'”.

Natural-origin biomacromolecules perform a diverse set of
functions in their native setting. For example, polysaccharides
function in membranes, intracellular communication and as storage
sites, whereas proteins function as structural materials, transport
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Figure 1 The properties and applications of biomacromolecule-based carriers and structures of representative proteins and polysaccharides.
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