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DESCRIPTION

Cardiac repair through cell therapy gives hope for restoring or 
maintaining cardiac-specific tissue and enhancing the function of 
a damaged heart. Myoblasts were used in the early experiments, 
but the field has now grown to include other cell types such as 
bone marrow cells, endothelial progenitors, Mesenchymal Stem 
Cells (MSCs), resident cardiac stem cells, and embryonic stem 
cells. Numerous preclinical investigations in animal models of 
heart failure have demonstrated increased cardiac function, but 
the underlying causes of this improvement are still unknown.

Nevertheless, the hypothesis that cardiac function in heart failure 
can benefit from cell therapy has gained extensive attention and 
preliminary clinical trials have been launched.

The temperature was lowered to 20°C to harvest the cell layer, 
and then the plunger containing the cell layer was placed on 
another confluent myoblast monolayer in another dish and 
incubated at 37°C to encourage cell layer adhesion. The plunger 
was raised with a double-layer myoblast sheet after 30 to 50 
minutes at 20°C.

By using this technique, they were able to create a 5-layered 
construct without harming the cells, as shown by a cell viability 
assay. The HUVECs had begun to transform into capillary-like 
structures four days after being cultured. Newly generated micro 
vessels connecting to the host vasculature were discovered one 
week after the constructions were engrafted on the dorsal 
subcutaneous tissue of nude rats.

After cell transplantation, Brain Natriuretic Peptide (BNP) levels 
were considerably lower than they had been under LVAS before 
to cell donation. However, LVAS implantation alone does not 
sufficiently restore cardiac function in patients with ischemic 
cardiomyopathy. Reduced LV distension following LVAS 
implantation was a factor in the smaller cell diameter and lower 
BNP. In addition to the alterations brought on by LVAS 
implantation, they also found other modifications, like enhanced 
regional diastolic function and increased vascular density in the 
targeted area. This demonstrates that the troubled ischemic 
myocardium responded favourably to cell transplantation. 

However, the inconsistent outcomes of the clinical research have 
reignited interest in laboratory work. Tissue-engineered 
constructions are a different method of delivering cells compared 
to injection. The fundamental benefit of this approach over 
conventional cell implantation is the preservation of the matrix 
and microcellular communication, which are lost after trypsin 
treatment in the conventional cell preparation procedure. After 
cell transplantation, considerable cell loss and arrhythmia may be 
avoided by epicardial deposition of cell sheets. Additionally, the 
injection sites' electrical reentry points were visible using 
epicardial electro potential mapping.

Encourage angiogenesis to improve the cell sheet graft's lifespan. 
Cocultured cell sheets including fibroblasts and endothelial 
progenitor cells were used to increase angiogenesis and improve 
function. Another study used a coculture of fibroblasts and 
human smooth muscle cells to demonstrate faster angiogenic 
factor release in vitro and enhanced blood perfusion in vivo.

Despite the difficulty of obtaining human foetal and neonatal 
cardiomyocytes, current tissue engineering techniques allow us to 
rebuild cardiac tissue grafts for clinical uses. As a result, various 
stem cell types are being looked into as potential cell sources. 
There are still a number of problems, including challenges in 
acquiring and growing the cells as well as a lack of knowledge of 
the mechanisms behind differentiation and proliferation, despite 
their enticing potential to differentiate into numerous cell types. 
As a result, the use of myoblasts has been the primary focus of 
clinical cell sheet transplantation.

CONCLUSION
Difficulties with reproducibility in cell injection therapy, such as 
limited cell survival and function, have prompted a search for 
more tenacious approaches. Investigation into the engineering of 
3D cell structures is currently extensive. Preassembled cell 
constructs could be useful tools for research into cell treatment 
in the future. The development of programmable materials used 
in cell engineering technologies has made it possible to produce 
scaffold-free cell sheets in an easy and affordable manner. 
Dynamic, electrical, and histological integration are the key 
characteristics of cell sheet creation that must be satisfied for
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successful regenerative therapy. Further research is necessary on 
increased cell-to-cell communication and cell sheet survival. The 
reviewed researches show that there is already the ability to create

cardiac tissue implantable constructions that are viable and 
functional well beyond the current diffusion-limited thickness 
range.
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