
“Optimized 3-Dimensional Printed Tympanic Membrane Prosthesis” 

Research Grant 2015 

Aaron K. Remenschneider, MD, MPH 
Otology, Neurotology and Skull Base Surgery 

Boston Children’s Hospital and Mass Eye and Ear 

Associate Professor, Harvard Medical School 

RESEARCH SUMMARY:   
Our multidisciplinary team of otologists, acoustical engineers and materials scientists developed at-scale biomimetic scaffolds with fibrous structure similar to 

the tympanic membrane. A novel biocompatible degradable polymer was developed for use in ultra-high resolution 3D printing to fabricate grafts of varied 

fibrous architecture. Sound induced velocities of grafts were evaluated to optimize a wide range of frequency responses. In-vivo animal testing was 

performed to confirm biocompatibility, tympanic membrane perforation closure and hearing threshold improvement.  

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO: 
 In 2021 a start-up company built around the technology was acquired by Desktop Health where pre-clinical testing, clinical trials and FDA submission have 

been initiated. 

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH: 
Biomimetic grafts made with 3D printing improve our understanding of how eardrum structure affects function, and they represent a viable path to obtain 

consistent hearing outcomes after tympanic membrane repair. 

OUTCOMES: 

We developed a novel biodegradable, printable polymer and to demonstrated tunable acoustic and mechanical properties for optimized biomimetic 

membranes that behave similar to the native tympanic membrane in vitro. Subsequent in vivo animal and histological studies demonstrated the safety and 

feasibility of the grafts as biodegradable scaffolding for the regrowth of normal TM structure.  

Amount Awarded by AOS: $55,000  
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