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Regenerative medicine has constantly increased its field of influence over the last few
years. Basically, materials of tissue regeneration are stem cells and novel and smart bioma-
terials. Nevertheless, the study models involving stem cells and regenerative procedures
are even more complex, and the results achieved are promising.

Mesenchymal stem cells (MSCs) have been shown to improve liver function in both
acute and chronic liver disease models; an interesting study has evaluated the role of
allogenic MSC transplantation in a porcine model subjected to repeated biliary obstruction
followed by partial hepatectomy, demonstrating that MSC transplantation promoted the
growth of the damaged liver tissue [1].

Due to their anti-inflammatory, immunomodulatory, and regenerative capacity, mes-
enchymal stem cells are considered to be an interesting tool in several biological models.
Of course, the multifaceted activity of MSCs may suggest also using them in some specific
critical conditions, such as in the regeneration of ex situ normothermic machine perfused
organs, to expand the donor pool and improve the quality of organs to be transplanted [2].

To date, worldwide researchers have been investigating and comparing the main
protocols able to ensure safe and predictable stem cell-based procedures; among the most
promising tissue models, bone tissue is one of the most studied [3]. Bone tissue engineering
combined with stem cell applications represents a reliable opportunity to improve the
medical fields where bone tissue is necessary to ensure function and aesthetics [4]. In this
landscape, the osteogenic potential of stem cells and induced pluripotent stem cells (iPSCs)
has been found to be promising in dental [5] and orthopedic [6] diseases. Importantly, the
vast majority of MSC-rich seats are difficult to reach, except during surgical treatments; for
this reason, MSCs are easily achievable, and according to particularly accessible sources,
they are even more appreciated in modern protocols [3]. On the other hand, not all MSCs
are capable of differentiating between site-specific tissues; adipose stem cells (ASCs) have
shown efficient chondrogenic differentiation, given physical and mechanical stimuli [6],
thus making such cells promising in clinical applications. Nevertheless, because these
cells are considered “drugs” in Europe and the USA, such restrictions have pushed new
protocols for obtaining and using minimally manipulated ASCs. Undoubtedly, the trends
that work “without” specific factors, such as cells (cell-free protocols) or scaffolds (scaffold-
free approaches), are intriguing, but often poorly reliable in clinical applications; in fact,
bone defects are typically critical-size defects (CSDs): this fact makes it quite difficult to
use scaffold-free approaches. On the other hand, several strategies have been developed to
improve traditional biomaterials and to discover novel materials to be applied to medical
fields. Due to its mechanical behavior and safety in bone tissue repair, titanium (Ti) is
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widely used both in orthopedics and dentistry. Recently, it has been reported that the
functionalization of Ti surfaces with the tetrapeptide KRSR (Lys-Arg-Ser-Arg) is able to
improve osteoblasts’ adhesion to prosthetic surfaces [7]. Currently, the biological regulation
induced by traditional materials decorated with bioactive molecules is carefully compared
with the naïve properties shown by novel promising biomaterials, such as graphene and
the recently discovered phosphorene and borophene [8,9].

In conclusion, there is a strong consensus on the need for more user-friendly regen-
erative procedures. The role of novel cells, novel biomaterials, and their interaction with
the microenvironment will be even more important in future regenerative and reparative
processes. Growing evidence is showing how, in the future, we are going to regenerate
human tissues with little/no cell manipulation. This Special Issue has certainly reported a
clear overview of the most promising future regenerative applications: the forthcoming
years will be critical when it comes to translating such concepts from bench to bedside.
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