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Abstract 

This is an article on regenerative medicine about the current status and prospects of the field. 
Regenerative medicine is a branch of translational research which deals with the process of 
replacing, regenerating or engineering human cells, tissues, or organs to restore or establish 
normal function (1) 

Stem cells are cells with the ability to grow and differentiate into more than 200 cell types. The 
differentiation ability of all stem cell types would be stimulated to obtain specialized cells that 
represent renewable sources of functional cells useful for cell-based therapy. 
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Introduction 

Regenerative medicine is an 
interdisciplinary research field focused on 
restoring damaged tissue by engineering 
products that support the body's own 
repair mechanisms. The purpose of 
medicine is to maintain the immortality of 
life. For a long time, the hope of immortality 
is the common dream of mankind. The 
concept and scope of regenerative medicine 
is very broad. In a broad sense, regenerative 
medicine can be considered as an emerging 
discipline to study how to promote the 
physiological repair of trauma and tissue 
and organ defects, and how to carry out 
tissue regeneration and functional 
reconstruction. Also study the normal tissue 
characterustics and functions of the body, 

the mechanism of wound repair and 
regeneration, and the mechanism of stem 
cell differentiation, and find effective 
biological treatment methods. More than 
that, promote the body's self-repair and 
regeneration, or build new tissues and 
organs to maintain, repair, regenerate or 
improve damaged tissue and organ 
function. In a narrow sense, it refers to the 
use of principles and methods of life 
sciences, materials science, computer 
science and engineering to research and 
develop definitions and information 
technologies for replacing, repairing, 
improving or regenerating various tissues 
and organs of the human body.  

Stem cells start off as unspecislised 
cells but given the right chemical and 
genetic signals can divide to form more 
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specialised cells of different size, shape and 
functions, eventually giving rise to highly 
specialised cells. Stem cells are a population 
of undifferentiated cells characterized by 
the ability to extensively proliferate ( self-
renewal ), usually arise from a simple cell ( 
clonal ), and differentiate into different 
types of cells and tissue ( potent ) stem cells 
can be used in cellular therapy to replace 
damaged cells or to regenerate organs. Stem 
cell therapy holds great promise for treating 
and perhaps one day curing many disease. 

The regenerative capacity of 
endogenous stem cells decreases with age, 
is impaired in degenerative diseases, and 
deregulated in cancer. Our ability to 
maintain and restore normal tissue function 
therefore requires that we understand not 
only the identity, properties and function of 
normal stem cell, but also the processes that 
alter their function during ageing, and in 
both malignant and degenerative diseases. 

For those who are already suffering 
from a disease that stem cells can treat, 
storing stem cells may have a personal 
importance and relevance. For others, it is 
likely that at some point in their life, they or 
a loved one will be affected by a disease that 
stem cells can treat. The first successful 
stem cell transplant using stem cells found 
in the umbilical cord blood was in 1988. The 
patient was a little boy suffering from a 
serious blood disorder called Fancom's 
Naemia, and the cord blood was obtained 
from his new born sister. 

The most important objective of 
regenerative medicine is to take into 
account the patient specific disease 
characteristics which will largely affect the 
outcome of the treatment provided. 
Artificial Intelligence can be employed to 
understand and map these characteristics 
by combing it with robotics and automation 
and also compare and contrast the results of 
the mapping with previously existing 
clinical records. This gives the opportunity 
to accurately understand the similarities 
and differences between the patient's 
condition and other similar cases attempted 
to be treated before. Programs are written 
to identify biomarkers and understand their 
functions and roles. The learning algorithm 
collects and combines information from the 
data set that is provided. This means that as 
the clinical uploaded into the system 

increases, the algorithm becomes more 
precise and accurate in devising solutions 
based on the larger data set to draw 
calculated conclusions from. 

There has been an increase in the 
use of mathematicsl models constructed to 
predict the outcomes of hypothetical 
treatments scenarios. This combined with 
the learning algorithm will offer wholesome 
information that includes diagnostics and 
specificity of the patient's case with 
currently existing treatments, insights into 
the mechanism underlying the probability 
of success or regarding the relevant 
functions of genes involved in the disease 
while running programs that will provide 
data about the most feasible treatment to 
consider along with a success percentage. 
Mathematical models based on neural 
networks can be used for complex tissue 
engineering and the prediction of tissue 
engineering results. Additionally, robot 
based rapid prototyping system for scaffold 
fabrication and automated cell processing 
robotic systems can be established. 

Stem cell research is one of the most 
exciting and fast-paced areas of biological 
research and development in the world 
today. Our human body is made up of 200 
different types of cells. Each type cell, such 
as muscle cells, skin cells and nerve cells, 
etc., specialises in performing a certain 
function. Stem cells are primitive cells that 
have not yet differentiated into specialised 
cells. Their role is to replaced specialised 
cells that have been lost through injury, 
disease, or normal course of events (such as 
regeneration of the lining of our bowel 
every few days). 

MSCs were known as somatic stem 
cells, which are capable of self-renewal and 
retain the potential to differentiate into 
multiple lineages. MSC therapy is likely to 
be effective for the treatment of various 
diseases such as osteoarthritis, cerebral 
infarction, spinal cord injury, chronic 
kidney disease, and cirrhosis, in addition to 
other degenerative and inflammatory 
diseases.(2) 

Developments in regenerative 
medicine are making it possible for patients 
or athletes to live without debilitating heart 
disease, to regrow cartilage in an injured 
knee, for injured soldiers to recover and 
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return to normal life, for children with 
congenital heart defects to receive a heart 
or valve patch that will grow as they do, and 
for researchers to finally understand the 
initiation and progression of various 
diseases of organs and other connective 
tissues. But the potential for stem cell 
medical therapies often seems to be 
matched only by the controversy the phrase 
sometimes inspires. Previously, there was a 
paper published in Nature, though, may 
point to a way to regress adult cells back 
into stem cells --- by putting them under 
environmental stress such as slightly acidity 
or physical pressure.  While the study used 
mice cells, the medical impact of making 
stem cells on a larger scale while avoiding 
the debate surrounding embryonic stem 
cells could be staggering. Locally, 
researchers at NIH, Washington University, 
Johns Hopkins University and other 
research institutes are exploring all kinds of 
ways to use stem cells to improve people's 
lives. Unlike drugs, stem cell therapy may be 
a personalised treatment and the stem cells 
may not be produced and tested for quality 
in large batches. According to international 
standards, a new medical treatment should 
first be treated in the laboratory and in 
animal studies before they can be used in 
clinical trials for consented volunteers. 
When the treatment is proved to be safe 
and effective, it can be put to general uses. 

Perhaps most important, stem cells 
and the future of regenerative medicine also 
provides an overview of the moral and 
ethical problems that arise from the use of 
embryonic stem cells. 

Although a number of ethical issues 
have arisen in stem cell research (3), recent 
advances in stem cell isolation and 
development have helped scientists to 
identify and culture specific cell types for 
regeneration of tissue in various disorders 
such as Parkinson's (4), Alzheimer's (5), or 
diseases of the heart (6), muscles (7), lung  
(8,9), liver (10), and other organs. (11) 

A concern with illness has been 
documented in China for three millennia, 
the earliest written evidence extant today 
on theoretical and practical consequences 
of this concern dates from approximately 
the eleventh century B.C. At that time, and 
for centuries to come, it was assumed that 
the well-being of the living --- be it related 

to success on the battlefield, to an abundant 
harvest, or to physical health --- depended 
to a considerable extent on their 
interactions with the non-living members of 
the community (i.e., with their ancestors). 
An adherence to specific norms was thought 
to guarantee social and individual health; 
transgressions were known to cause the 
wrath of the dead, who then had to be 
propitiated with sacrifices. The 
communication between the living and the 
non-living that was necessary to establish 
the cause of an affliction and identify an 
appropriate remedy was recorded on bones 
and turtle shells, many of which were found 
in the soil, especially in the province of 
Henan, earlier this century. Whether the 
mom belief in ancestral intervention was 
supplemented by a pragmatic application of 
drugs or other empirically valuable means 
of therapy was not documented in written 
form at this early time. 

Ancestral and gemological notions 
of health and illness are mentioned here for 
two reasons. First, they have survived in 
Chinese culture until the present time 
aspects of the overall system of 
conceptualized and practical healthcare, 
particularly in the treatment of mental and 
children's illnesses. Second, Chinese 
medicine, documented since the second 
century B.C. and developed as a system of 
ideas and practices based on insights into 
the laws of nature rather than on 
metaphysics, still embodies some of the 
fundamental tenets of these earlier 
approaches to understanding health and 
healing, namely an emphasis on cause-effect 
relationships and a localistic-ontological 
notion of disease. 

Pharmaceutical knowledge was  
recorded with astonishing sophistication in 
a collection of prescriptions found among 
the Ma-wang-tui scripts named Wu-shih-
erh ping fang ( Prescriptions against 52 
ailments ) by modern researchers. At about 
the time of the compilation of the Nan-ching 
( and coinciding with the appearance of the 
materia medical of Dioscorides in A.D. 65 in 
the West ), Chinese pharmaceutical 
knowledge found its own literary form 
when the first Chinese herbal was compiled, 
which became known by the title Shen-nung 
pen-ts'ao ching ( The divine husbandman's 
classic on materia medica ). 
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The Ma-wang-tui manuscripts, the 
Huang-ti nei-ching, the Nan-ching, and the 
Shen-nung pen-ts'ao ching are the main 
sources for our current understanding of 
the  early developmental phase of Chinese 
medicine, even though the last three may 
have undergone considerable revisions in 
later centuries and cannot be considered 
genuine Han dynasty sources in their 
entirety. Still, the picture emerging  from 
studies of these sources so far reveals the 
formation of several complex and 
multifaceted approaches to healthcare, all of 
which were associated with basic social, 
economic, and ideological changes 
preceding and following the unification of 
the Chinese Empire in 221 B.C. 

Chinese medicine emphasized an 
ontological perspective and was quite 
familiar with localistic notions of illness, 
only a few dissections were recorded during 
the imperial age, and surgery was never 
developed much beyond the knowledge 
needed for performing castrations. 

Cataract surgery was introduced 
from India as early as the Tang dynasty, but 
was never really integrated into Chinese 
medicine or further developed, despite the 
great number of patients who could have 
benefited from such operations.  The 
reasons for such reluctance to explore 
human anatomy and develop surgery are 
unclear, also unclear is the reason for the 
failure to expand certain knowledge that 
reached an impressive stage at some time 
but went no further. An example is the 
world's first treatise on forensic medicine, 
the Hsi yuan lu ( The washing away of 
wrongs ) of 1247 by Sung Tz'u. 

The late 1990s were marked by two 
high-profile discoveries in the field of 
developmental biology that heralded a 
resurgence of interest and belief in the field: 
Dolly the sheep was cloned in Roslin, 
Scotland (12) and the first human 
embryonic stem cells were simultaneously 
isolated in Wisconsin, USA (13) and Johns 
Hopkins. 

The major obstacles faced in 
regenerative medicine is achieving 
precision in engineering the tissue or sheet 
of cells required for the transplantation. 
There are very few scientists in the world 

who can achieve the level of accuracy 
needed while culturing the cells and making 
transplants. This naturally curbs the 
outreach of the treatment process due to 
lack of expertise among a larger group of 
individuals. Training individuals in this area 
to become experts is a cost heavy and time 
intensive process. Artificial Intelligence 
along with robotics is the ideal solution. The 
robotics will help in producing identical and 
contamination free cell cultures and 
transplants based on the information 
obtained from the algorithms. 

Findings from space-based science 
on stem cells could aid in the development 
of cellular therapies, tissue engineering, and 
other areas of regenerative medicine. 
MacArthur and Oreffo defined tissue 
engineineering as “understanding the 
principles of tissue growth, and applying 
this to produce functional replacement 
tissue for clinical use."(14) 

For instance, exploiting the unique 
behavior of stem cells in microgravity could 
improve cell-based therapies for a variety of 
diseases and impairments, such as 
traumatic brain injury and type 1diabetes. 
Similarly, microgravity could allow 3 D 
printers to create complex tissue structures 
that are difficult to achieve in the presence 
of full gravity. We can use the space station 
as a test bed for regenerative medicine 
advances and product development in low 
Earth orbit. 

Conclusion 

Regenerative medicine is the future 
technology that aims to heal or restore 
human tissues and organs damaged by age, 
disease, or trauma, back to the original 
condition. It is a multidisciplinary field, and 
to increase the likelihood of success, it is 
incumbent on those involved to draw on the 
expertise of a wide range of fields and 
stakeholders. It is not just a future hope, it is 
a reality today. 
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