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Abstract

Polymeric drug delivery systems offer significant advantages regarding controlled release,
enhanced drug stability, improved bioavailability, and targeted therapy. This presentation
will address current polymer-based drug delivery systems and the primary manufacturing
techniques employed in their development. Polymeric nanoparticles, nanofibers, three-
dimensional scaffolds, and microneedle systems will be evaluated in terms of the natural
and synthetic biodegradable polymers used and their various routes of administration.
Innovative manufacturing approaches—such as electrospinning, electrospraying, scaffold
fabrication, and microneedle technologies—will be discussed using selected research ex-
amples related to preterm birth, diabetic wound healing, diabetes, bone tissue engineering,
and Alzheimer’s disease. In addition to in vitro and in vivo findings, the process of trans-
lating these developed systems from the laboratory to the final product will be addressed.
In this context, aspects such as scalable manufacturing, intellectual property, patenting,
commercialization, and entrepreneurship will be examined, highlighting the importance
of multidisciplinary collaboration in translating innovative drug delivery technologies into
real-world applications.
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