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Antonios G. Mikos is the Louis Calder Professor of Bioengineering and Chemical and Biomolecular Engineering at Rice University. He is the Director of the Biomaterials Lab, the Director of the Center for Excellence in Tissue Engineering, and the Director of the J.W. Cox Laboratory for Biomedical Engineering at Rice University. He received his Dipl.Eng. (1983) from the Aristotle University of Thessaloniki, Greece, and his Ph.D. (1988) in Chemical Engineering from Purdue University. He was a postdoctoral researcher at the Massachusetts Institute of Technology and the Harvard Medical School before joining the Rice University Faculty in 1992.

Mikos is a Member of the National Academy of Engineering, a Member of the National Academy of Medicine, a Member of the International Academy of Medical and Biological Engineering, a Member of the Chinese Academy of Engineering, a Member of the Academia Europaea, a Member of the Academy of Medicine, Engineering and Science of Texas, and a Member of the Academy of Athens. He is a Founding Fellow of the Tissue Engineering and Regenerative Medicine International Society, a Fellow of the American Association for the Advancement of Science, a Fellow of the American Institute for Medical and Biological Engineering, a Fellow of the American Institute of Chemical Engineers, a Fellow of the Biomedical Engineering Society, a Fellow of the Controlled Release Society, a Fellow of the International Union of Societies for Biomaterials Science and Engineering, and a Fellow of the National Academy of Inventors. 

Mikos holds international acclaim as a global pioneer in the application of fundamentals of engineering and biological sciences toward the development of biomaterials for a wide variety of biomedical uses, ranging from controlled drug delivery and gene therapy to tissue engineering and regenerative medicine. His research has led to the development of novel orthopaedic, dental, cardiovascular, neurologic, and ophthalmologic biomaterials. Over the years, he has raised over 32 million dollars for his research from the National Institutes of Health, the National Science Foundation, the Department of Defense, numerous foundations, and industry. The tremendous and lasting impact of his exceptional productivity is clearly reflected by his authorship of more than 700 publications, which collectively have garnered over 100,000 citations and achieved an h-index of 166.

Mikos has mentored and supervised 70 Ph.D. students and 40 postdoctoral fellows, 24 of whom remain in academia further expanding Mikos’ already broad and lasting influence on the field. He has given over 800 presentations in national and international meetings and over 220 invited seminars at universities and companies. He is the editor of 15 books including Tissue Engineering Principles and Practices (CRC Press, 2013) and Principles of Regenerative Medicine (Elsevier Academic Press, 2019). He is the author of the premier undergraduate textbook on biomaterials (Biomaterials: The Intersection of Biology and Materials Science, Pearson, 1st Ed., 2008, and 2nd Ed., 2023).

Mikos’ work brought paradigmatic shifts in the way researchers approach biomaterials for regenerative medicine and enabled the rational design of scaffolds by his laboratory and others for site-specific tissue regeneration, which remains a cornerstone in tissue engineering and has been the basis for countless clinical products. Recognizing the potential for biologically active factors to promote tissue regeneration, Mikos made landmark innovations in the controlled release and delivery of therapeutics, ranging from nucleic acids to growth factors, which he and many others have leveraged to promote regeneration of tissues and complex tissue interfaces. Controlled delivery of therapeutics continues to serve as a fundamental component of virtually every successful regenerative medicine product on the market. Interestingly, the technologies Mikos and his associates developed have allowed the controlled delivery of therapeutics for innumerable additional applications, such as the local release of antibiotics to address osteomyelitis and the intra-articular release of anti-inflammatory siRNA for the treatment of joint disorders. 

Mikos pioneered the synthesis of non-viral gene delivery vectors combining synthetic polymers with naturally-derived moieties, which paved new avenues for increasing transfection efficiency by leveraging cell receptor-mediated pathways. He contributed greatly to the development of chemically functionalized nanoscale materials toward the fabrication of biodegradable nanocomposite scaffolds for load-bearing tissue engineering applications, which forged new paths in overcoming the challenges associated with dispersion and integration of nanomaterials in highly porous nanocomposite structures. Moreover, he developed biodegradable hydrogel systems for the controlled spatiotemporal delivery of multiple growth factors alone or in combination with encapsulated stem cell populations to promote repair of tissue defects, which enabled the mechanistic study of the effects of growth factor and stem cell delivery on inducing directed tissue repair in a variety of tissues including bone, cartilage, lens, and myocardium. 

Mikos revolutionized the development of flow perfusion bioreactors for cell culture and provided seminal contributions regarding the effects of mass transport and fluid shear forces on cell viability and directed differentiation in three-dimensions. He designed flow perfusion bioreactor systems for the engineered three-dimensional culture of stem cell populations, which made possible the coating of a biologically inert scaffold material with a biologically active extracellular matrix produced by cells in culture. His approach generated tissue-inducing materials for use as acellular scaffolds to guide tissue regeneration in vivo, thereby transforming the thinking regarding growth factor delivery for tissue engineering applications. He also applied flow perfusion bioreactor systems toward the development of novel tissue-engineered tumor models, which present enormous potential to produce high throughput drug screening for personalized medicine approaches for cancer treatment.

Research in Mikos’ laboratory at Rice University continues in these areas and other emerging areas at the frontier of tissue engineering and regenerative medicine. As his citation count indicates, his discoveries are tremendously impactful. Importantly, the impact of his work has been felt already by those outside of the academic community. For example, he has founded or been involved with several successful start-up companies and his work has had major impact both in the tissue engineering and the “combination products” fields, two fields with combined markets of several billion dollars annually. Mikos has also directed the translation of regenerative solutions for the treatment of battlefield injuries in his role as a program leader in the craniofacial reconstruction focus area of the Armed Forces Institute of Regenerative Medicine since 2008. Significant aspects of his technology have been translated to the clinic to address aesthetically and functionally devastating large craniofacial bony defects. In parallel, he maintains a steadfast commitment to fostering the commercial development of his inventions, as evidenced by his 32 patents, which have been licensed by leading and emerging biotechnology companies.

Mikos’ impact has also been recognized by his peers through a number of diverse awards and honors including the Jensen Tissue Engineering Award of the Tissue Engineering and Regenerative Medicine International Society-Global and the Lifetime Achievement Award of the Tissue Engineering and Regenerative Medicine International Society-Americas, the Founders Award and the Clemson Award for Contributions to the Literature of the Society For Biomaterials, the Founders Award of the Controlled Release Society, the Robert A. Pritzker Distinguished Lecturer Award and the Shu Chien Achievement Award of the Biomedical Engineering Society, the Biomaterials Global Impact Award, the Acta Biomaterialia Gold Medal, the International Award of the European Society for Biomaterials, the Excellence in Surface Science Award of the Surfaces in Biomaterials Foundation, the Alpha Chi Sigma Award for Chemical Engineering Research, the James E. Bailey Award in Biological Engineering, and the Cato T. Laurencin Regenerative Engineering Founder’s Award of the American Institute of Chemical Engineers, the Meriam/Wiley Distinguished Author Award of the American Society for Engineering Education, the Edith and Peter O’Donnell Award in Engineering of the Academy of Medicine, Engineering and Science of Texas, the Marshall R. Urist Award for Excellence in Tissue Regeneration Research of the Orthopaedic Research Society, the Distinguished Scientist Award - Isaac Schour Memorial Award of the International Association for Dental Research, and the Distinguished Engineering Alumnus Award of Purdue University, as well as Honorary Doctorates from the Aristotle University of Thessaloniki and the University of Crete, Greece. 

Mikos serves the scientific community in a number of leadership positions, including serving as past president of the Society For Biomaterials and the Americas chapter of the Tissue Engineering and Regenerative Medicine International Society. He is the organizer of the Advances in Tissue Engineering continuing education course offered annually at Rice University since 1993, and the organizer of the Aegean Conference on Tissue Engineering held in Greece every three years since 2002. He is a member of the editorial boards of the journals Advanced Drug Delivery Reviews, Journal of Biomaterials Science Polymer Edition, Journal of Biomedical Materials Research (Part A and B), Journal of Controlled Release, and Regenerative Biomaterials. He has served science and engineering in a most impactful way as the founding editor and editor-in-chief of the journals Tissue Engineering Part A, Tissue Engineering Part B: Reviews, and Tissue Engineering Part C: Methods. Under his leadership of 30 years, Tissue Engineering remains the premier journal of his field.
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