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A fundamental problem that affects all fields of surgery is
the paucity of autologous tissue available for surgical recon-
structive procedures. When a surgeon removes a tissue that
is diseased or damaged, or when a surgeon replaces a tissue
that is congenitally absent, the best results are obtained when
an individual’s own tissues are used for the surgical repair.
When it is not possible, the surgeon is forced to use alternative
biomaterials and usually selects from either prosthetic, man-
made synthetic materials or from biologic materials derived
typically from allografts or xenografts [1]. Tissue engineering
is a multidisciplinary science that attempts to create living
biomaterials from a patient’s own cells, which has been an
area of immense research in recent years because of its vast
potential in the repair or replacement of damaged tissues and
organs [2–4]. Scaffold is one of the three most important
factors in tissue engineering.

According to Hutmacher [5] a scaffold should have the
following main characteristics: it should (1) be bioresorbable
and biocompatible with a controllable degradation and
resorption rate to match cell/tissue growth in vitro/vivo;
(2) have a suitable surface chemistry for cell attachment,
proliferation, and differentiation; (3) be three-dimensional
and highly porous with an interconnected porous network
for cell growth, flow transport of nutrients, and metabolic
waste; and (4) have proper mechanical properties to match
the tissues at the site of implantation [6].

Scaffolds lie at the heart of all the new tissue engineer-
ing approaches because they not only provide mechanical
support for embedded cells but also regulate various cellular

behaviors by recruiting specific biomolecules or growth
factors. Polymeric scaffolds are one of the most widely
used scaffold types because of their satisfactory formability,
mechanical properties, biocompatibility, and controllable
biodegradability [7–9]. To date, polymeric scaffolds have
been largely applied to repair hard and soft tissues. However,
there are still many challenges that need to be addressed,
such as the development of satisfactory processing techniques
so as to achieve homogeneous structure and composition
throughout the scaffolds and to obtain well-defined internal
structures with interconnected porosity to host most cell
types. Moreover, additional studies are desired to figure out
how to create desirable polymeric scaffolds that serve various
functions, including immobilization of transplanted cells,
formation of a protective space to prevent unwanted tissue
growth into the wound bed while allowing healing with
differentiated tissue, and directing migration or growth of
cells via scaffold surface properties or via release of soluble
bioactivemolecules such as growth factors, hormones, and/or
cytokines.

Currently, many novel issues on polymeric scaffolds for
tissue engineering have been supported. Scaffolds fabricated
by using materials such as nanoparticles, nanofibers, nan-
otubes, and other materials in nanoscale have been tried in
tissue engineering. Besides, new technologies which can be
available for tissue engineering have been studied.

According to the researches that have been done, kinds of
fibers or tubes alternatives have been employed to reinforce
the scaffolds for repairing specific tissues, such as ceramic
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fibers/tubes, and polymer fibers/tubes [10–13]. The nano-
materials reinforced composites can not only enhance the
mechanical property but also improve the biocompatibility
and bioactivity of scaffold. In this special issue, several articles
are mainly focused on the some specific applications of
scaffolds reinforced by nanofibers or nanoparticles. A few
novel materials systems are demonstrated, such as nanohy-
droxyapatite/polyamide 66 composite and HA/collagen/PLA
composites. Numerous research programs regarding the
material systems which are available for scaffold used for
tissue engineering, as well as the new technology, are devel-
oped. 3D printing technology has recently gained substantial
interest for potential applications in tissue engineering due to
the ability tomake a three-dimensional object of virtually any
shape from a digital model. 3D-printed biopolymers, which
combine the 3D printing technology and biopolymers, have
shown great potential in tissue engineering application and
are receiving significant attention [14–16].

All in all, the issue will give a presentation about scaffolds
fabricated using novel system or technology, and, most
importantly, it will provide a general guide for the fabrication
of more desirable scaffolds for tissue engineering.
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