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In recent years, biomaterials and nanotechnology have emerged as twin pillars of innovation, redefining
the landscape of biomedical research and clinical translation. What was once considered futuristic—
smart scaffolds for regeneration, nanosensors for real-time diagnostics, bioactive composites for
infection control—has now become an accelerating reality in laboratories and clinics worldwide. The
convergence of advanced materials science with nanotechnology has created a paradigm shift: not
merely improving existing therapies, but fundamentally reimagining how we approach health, disease,
and regeneration. From sustainable and recycled biomaterials for dentistry and orthopedics, to quantum
dots, nanoparticles, and carbon nanotubesenabling unprecedented precision in diagnostics and therapy,
the scope of applications is expanding at a remarkable pace.Equally transformative are the innovations
in antimicrobial coatings and nanostructured composites, offering much-needed solutions against
biofilm formation and hospital-acquired infections. Nano-enabled diagnostics and therapeutic
platforms, such as biosensors, lab-on-a-chip systems, and targeted drug delivery vehicles, are bridging
the gap between molecular insight and bedside care. Parallelly, the resurgence of bioactive natural
compounds in nanocarrier systems underscores how tradition and technology can unite to address
inflammation, wound healing, and tissue regeneration.

This special issue curates interdisciplinary contributions that highlight the momentum and maturity
of this field. Beyond the science itself, the larger significance lies in what these innovations promise:
eco-friendly, biocompatible, and translational solutions that align with the global demand for
sustainable healthcare. Dentistry, orthopedics, regenerative medicine, and personalized healthcare
stand to benefit immensely as these advances move from bench to bedside.

This collection has proven to be more than a snapshot of current progress—it stands as a testament
to bold thinking, wide collaboration, and the relentless pursuit of pushing the boundaries of what
biomaterials and nanotechnology can achieve. By weaving together fundamental discoveries with
clinical utility, it has illuminated a new era in which biomedical engineering not only treats disease but
actively restores, regenerates, and redefines health.
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