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Preface: Stem Cell Engineering for Regenerative

Therapies

Mesenchymal stem cells (MSCs), a promising tool
for regeneration therapies, have gained acceptance
in designing novel therapeutic approaches for dis-
eases such as osteoporosis, hepatic encephalopathy,
diabetes, and many others.

The current issue of Critical Reviews™ in Bio-
medical Engineering examines research in four spe-
cific areas of stem cell engineering and regenerative
medicine, reviewing the use of tissues from multiple
sources within the human body. The multipotential
differentiation ability of these cells makes them a
promising tool for cell-based therapy.

Human Umbilical Cord-derived Stem Cells: Iso-
lation, Characterization, Differentiation, and their
Application in Treating Diabetes, by Drs. Chandra-
vanshi and Bhonde, highlights research on islet re-
generation for therapeutic applications in diabetes.'
The nonimmunogenic and nonimmunosuppressive
properties of umbilical cord stem cells (UCMSCs),
along with their ability to escalate vascularization,
offer enormous potential for treatment of insulin in-
sensitivity. UCMSCs ameliorate hyperglycemia and
reduce inflammation that is associated with diabetes.

Next-Generation Bioinspired Engineering for
Applications in Liver Tissue Regeneration and De-
velopment of Bioartificial Liver, by Dr. Kadam’s
team, describes various methods for liver tissue re-
generation, with a futuristic approach to overcome
hurdles associated with liver tissue engineering.” Be-
cause liver transplant is the only current therapeutic
option available for patients suffering with hepatic
encephalopathy, hepatorenal syndrome, or multior-
gan failure, the development of easily available and
cost-effective applications such as a liver-on-a-chip
platform, bioprinted liver, and three-dimensional
(3D) composite constructs could prove to be viable
therapeutic approaches.

Mr. Dave and Dr. Tomar provide a review of
various dental tissues that possess significant poten-
tial as a source of MSCs in Dental Tissue—Derived
Mesenchymal Stem Cells: Applications in Tissue
Engineering.’ In recent years, dental tissue includ-

ing pulp, periodontal ligament, gingiva, and exfo-
liated teeth have gained popularity as a source of
MSCs due to its ease of harvest, faster healing at
donor site, and qualifying criteria of large cell yields
in a short duration of time.

Mr. Desai et al., in Scaffold Free Spheroids
Derived from Stem Cells for Tissue-Engineering
Applications,* discusses techniques of 3D spheroid
cultures using stem cells for tissue-engineering ap-
plications. Spheroids provide a favorable environ-
ment for cell survival and cell—cell interactions,
thus mimicking the in vivo niche of cells. Use of
spheroids also minimizes the need for scaffolds that
in turn reduces inflammation and toxicity responses
associated with scaffold materials.

The emergence of 3D bioprinting is expected to
advance the area of organ transplantation and its use
in conjunction with cells that could lead to develop-
ment of customized live grafts. It is hoped that these
therapies would be available in clinical medicine to
treat specific pathologies effectively and improve
overall treatment efficacy.

Authors in this group have experience in mul-
tiple areas of stem cell engineering. Dr. Ramesh
Bhonde, with 38 years of experience in this field,
works on characterization and therapeutic applica-
tions of stem cells from different sources for the
treatment of diabetes. His recent research has pro-
vided evidence that multiple injections of unfrac-
tionated bone marrow can reverse experimental
diabetes in mice.””

Dr. Sachin Kadam is chief technology officer at
Advancells, a good manufacturing practices— and
International Organization for Standardization—cer-
tified facility that is engaged in research activities
for the production of scaffolds for bioartificial organ
production. His team has been actively involved in
studying regenerative aspects of stem cells derived
from a variety of sources including umbilical cord,
breast milk, and placenta.!®!3

Dr. Geetanjali Tomar is a member of the faculty
at the Institute of Bioinformatics and Biotechnology,
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affiliated with Savitribai Phule Pune University, Pune,
India. Her team researches applications of dental tis-
sue—derived MSCs for bone tissue-engineering appli-
cations. The group has published findings supporting
gingiva (gum tissue) to be a better source of MSCs
than bone marrow. Her laboratory is working on syn-
thesis and characterization of nanoparticles and bio-
material scaffolds for bone regeneration, to enhance
the efficacy of existing treatments for osteoporosis.'*!*

Dr. Sachin Mamidwar, founder of Orthogen
LLC, Springfield Township, NJ, has more than 35
years of experience in the fields of orthopedic and
dental biomaterials and medical devices. Dr. Mamid-
war directed the development of a new line of dental
implants incorporating laser micromachining to im-
prove bone and soft tissue attachment.
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