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Article history: Polymer hydrogels have been widely explored as therapeutic delivery matrices because of
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their ability to present sustained, localized and controlled release of bioactive factors. Bioac-
tive factor delivery from injectable biopolymer hydrogels provides a versatile approach to
treat a wide variety of diseases, to direct cell function and to enhance tissue regeneration.
The innovative development and modification of both natural- (e.g., alginate (ALG), chi-
tosan, hyaluronic acid (HA), gelatin, heparin (HEP), etc.) and synthetic- (e.g., polyesters,

ggxﬁ;ation polyethyleneimine (PEI), etc.) based polymers has resulted in a variety of approaches
Polymeric biomaterial to design drug delivery hydrogel systems from which loaded therapeutics are released.
Bioactive molecules This review presents the state-of-the-art in a wide range of hydrogels that are formed
Controlled release though self-assembly of polymers and peptides, chemical crosslinking, ionic crosslinking
Release mechanism and biomolecule recognition. Hydrogel design for bioactive factor delivery is the focus of
the first section. The second section then thoroughly discusses release strategies of pay-
loads from hydrogels for therapeutic medicine, such as physical incorporation, covalent
tethering, affinity interactions, on demand release and/or use of hybrid polymer scaffolds,

with an emphasis on the last 5 years.
© 2013 Elsevier Ltd. All rights reserved.
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1. Introduction factors (GFs) [2,12], which have been used to treat human
diseases, guide and direct cell functions and/or enhance
Bioactive factor delivery is a promising strategy to tissue regeneration. Hydrogels, highly-hydrated three-
treat a variety of human diseases and enhance tissue dimensional networks of crosslinked hydrophilic polymer,
regeneration, and this field has progressed significantly hold great potential in pharmaceutical and biomedical
with the accelerated development of novel biomateri- applications [4,13-18]. They are of great interest due to
als and technologies [1-6]. The term ‘bioactive factor’ their ability to locally deliver entrapped therapeutics at the
refers to small-molecule drugs like anticancer drugs sites of interest in vivo in a spatiotemporally controlled and

[7,8], genetic agents [9-11] and proteins such as growth sustained fashion.
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