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Statement of the problem:

Regenerative medicine has received great attention as a new 
strategy for injuries and diseases that are difficult to treat using 
current methods. Cell production, which is vital for regenerative 
medicine, has seen remarkable progress through breakthroughs 
in evolutionary biology and tissue engineering; currently, cell 
production requires many experimental operators who perform 
small-scale manual cell cultures. Technological developments are 
required to overcome this, including automation rather than manual 
culture. The purpose is to highlight the developing automated cell 
culture systems that feature a completely closed configuration with 
the aim of helping regenerative medicine enter widespread use.

Methodology & Theoretical Orientation:

The practical application of automated cell culture systems in the 
production of cells is essential for medical use. Development of a 
robotic AI system that autonomously induces the differentiation of 
induced Pluripotent Stem Cell-derived Retinal Pigment Epithelial 
(iPSC-RPE) cells. The system replaces the manual operations 
involved in cell culture with robotic arms. 

Findings:

Induced Pluripotent Stem Cells (iPSCs) can be differentiated 
into different retinal lineage cells, including Retinal Pigment 
Epithelium cells (RPEs) and Retinal Ganglion Cells (RGCs), 
which may show therapeutic effects in Age-related Macular 
Degeneration (AMD) and glaucoma, respectively. The use of 
autonomous robotic AI systems accelerates systematic and 
unbiased exploration of experimental search space, suggesting 

immense use in medicine and research. The harness of cells and 
tissue produced from iPSCs may successfully treat a number of 
otherwise difficult-to-treat diseases. 

Conclusion:

The field of regenerative medicine is entering a new phase of 
practical application in which iPSCs provide the basis for a variety 
of revolutionary new treatments for previously difficult-to-treat 
diseases. If automated cell culture techniques can be used to mass 
produce the cells at lower cost with stable quality, more patients 
could have access to regenerative medicine therapies. 
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