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Abstract 
Along with AI and quantum computing, genetic engineering is considered one of the three major 
technologies that will shape the future of our lives. Gene therapy is emerging as one of the most 
promising solutions for addressing many unmet medical needs, and genetic information has 
become a critical tool in disease diagnosis. In the field of gene therapy, I will introduce a new 
technology platform—nanochannel electroporation (NEP)—and explore its potential in both 
regenerative medicine and cancer therapy. Applications include anti-aging, rare diseases and high-
mortality cancers such as brain tumors and pancreatic cancer. Regarding gene-based disease 
diagnosis, I will introduce liquid biopsy as a minimally invasive detection method with the potential 
to reduce mortality rates for major diseases like cancer and viral infections. Examples include early 
cancer screening, prognosis monitoring, surveillance of cancer treatments, and rapid COVID-19 
detection. To realize the full potential of gene therapy and diagnosis for next-generation healthcare, 
advanced micro- and nano-scale engineering is essential, offering numerous opportunities in the 
field of engineering. 
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