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The translation of bioinformatics innovations, particularly those leveraging Atrtificial
Intelligence (Al), from academic research to clinical application faces significant hurdles.
These barriers stem from the convergence of rapid Al advancements and an increasingly
complex and fragmented tripartite regulatory landscape, which encompasses medical device
regulations, emerging Al-specific laws, and stringent data protection mandates, such as the
GDPR. This environment creates substantial uncertainty, heightening the risks of
non-compliance, project failure, and ethical oversights, ultimately slowing the delivery of
beneficial technologies to patients.

This work addresses these challenges by proposing a strategic roadmap designed to
mitigate risks and accelerate the transition from bench to bedside for Al-driven
bioinformatics. The proposed roadmap is built on three core pillars. First, it advocates for a
"Regulation-by-Design" approach, which mandates the integration of regulatory strategy into
the earliest stages of research and development, treating compliance as a core design
principle rather than a final hurdle. Second, it introduces the "FAIR-T" framework, an
extension of the FAIR data principles (Findable, Accessible, Interoperable, Reusable) by
adding "T" for "Trustworthy." This framework enriches datasets with essential metadata on
provenance, consent, bias, and ethical review, creating a foundation for robust and ethically
sound Al models. Third, the roadmap calls for the cultivation of the "Translational
Bioinformatician," a new professional profile with expertise spanning computational science,
regulatory affairs, data ethics, and commercialization, requiring a fundamental redesign of
academic curricula.

By implementing this integrated strategy, the bioinformatics community can navigate the
modern innovation landscape more effectively. This approach aims to foster a more
predictable and responsible ecosystem, ensuring that the transformative potential of Al in
healthcare is realized safely, ethically, and efficiently, ultimately bridging the gap between
scientific discovery and tangible clinical impact.
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