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Abstract

RNA technologies are transforming medicine and agriculture, with applications ranging from
gene therapy and mRNA vaccines to RNA interference-based control of crop pests and
pathogens. However, RNA molecules are highly susceptible to degradation and face biological
barriers that limit their stability, uptake, and targeted delivery.

This seminar will present our research on responsive biominerals, including layered double
hydroxides, calcium phosphate, and biomineral-polymer hybrids, as versatile RNA delivery
platforms. These materials can protect RNA payloads and be programmed to respond to
biological triggers such as pH, enzymes, ionic conditions, and competing molecules, enabling
controlled and site-specific release.

In medical applications, we are developing biomineral systems for mucosal and intracellular
delivery of therapeutic RNA, with potential applications in gene therapy, mRNA vaccination,
and gene silencing. In agriculture, these platforms can enhance the stability, retention, uptake,
and sustained release of double-stranded RNA for precision crop protection. By integrating
materials science, nanotechnology, molecular biology, and agricultural science, responsive
biominerals offer a promising foundation for safer, more effective, and sustainable RNA-based
technologies.
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