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While advances in biomaterials have helped the lives of millions over the past century, it is clear 
that we are at a crossroads for the future of global healthcare. Considering the COVID-19 

pandemic, constant struggles with cancer, and an emerging crisis in antibiotic resistant bacteria, to 
just name a few on-going healthcare problems, we need innovative ideas. Non-medical fields have 
advanced considerably in new material design, from using sensors to drive cars and touch screen pads 
for electronics. Innovation in biomaterials has been lagging behind. This presentation will cover some 
of the more innovative biomaterials than can meet today's challenges including the use of implantable 
sensors, 4D printed materials in which material shape can be controlled remotely after implantation, 
smart nanomaterials that can seek out and passivate viruses and bacteria, and so much more. This 
presentation will also lay the foundation for what is needed for future biomaterial design, especially 
obtaining regulatory approval for interactive biomaterials. This presentation will cover over 25 years 
of commercializing nanomaterials from an academic lab to real medical devices currently implanted 
into humans to aid in health (Figure 1).

Figure 1. Example of a 4Dprinted material: A material is 3D printed into a flower and when embedded with 
graphene nanoparticles, near infrared (NIR) is able to change its shape from a distance, such as opening petals of 
a flower.
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