
 

Researchers develop 3-D printing of dentures

April 23 2018, by Stephanie Corral

  
 

  

Tae Kim explains 3-D printing process to dental students Nikki Restrepo and
Robert Zama. Credit: Tan Khuu

When Tae Kim bought his first 3-D printer nearly 10 years ago for
$400,000, he was well ahead of the curve.

"Back then, 3-D printing was absolutely unknown," said Kim, an
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associate professor of clinical dentistry at the Herman Ostrow School of
Dentistry of USC.

Since then, Kim has dedicated his research to creating 3-D partial and
complete dentures, which are more precise, comfortable and faster to
make than traditional dentures.

"In the past, a patient would have to come to the clinic more than five
times to get dentures," Kim said. "This new technology allows us to
deliver the final product in three visits."

In addition, if a patient loses their dentures, Kim can access their digital
file to reprint a replacement in a matter of days.

Evolution of 3-D printing

As the driving force behind last year's introduction of 3-D printing into
the school's curriculum, Kim is excited to teach the next generation of
dentists the new technology, which he believes will become a standard
within the next decade as 3-D printers increase in quality and
affordability.

"I want our graduate students to become really successful after they
graduate," Kim said. "Learning this 3-D technology is maybe beyond
what is required to graduate, but it makes them much stronger to have
more knowledge."

Starting in their second year, dental students at USC learn how to use
3-D printers to make partial and complete dentures. The move has not
only positioned their school as the first dental school to incorporate 3-D
technology into its curriculum on a mass scale, but it has also sparked 
student interest toward prosthodontics in a way Kim has never seen
before.
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"Twenty years ago, when I taught the denture class, there wasn't that
much energy from my students," Kim said. "If I had an extracurricular
lecture series about 3-D technology, maybe 20 years ago I'd have 10
students show up. Now over 100 students will show up."

Making brand-new smiles

Born and raised in South Korea, Kim completed his dental
undergraduate studies at Seoul University in 1997.

When the time came to choose a postgraduate training program, Kim
chose USC because of its long-standing reputation among dental
programs.

Once at USC, Kim's mentor and good friend, Bernard Levin, encouraged
him to consider specializing in prosthodontics. Levin wrote the definitive
text on complete denture impression and initiated an advanced
certificate program in prosthodontics at USC in 1966.

"Prosthodontics is the actual core of dentistry because you are helping
people who don't have teeth," Kim said. "I realized I could make a brand-
new smile for people who don't have one. I think that is what is
fascinating to me."

Kim quickly became interested in how emerging technologies, such as
3-D printing, could be developed in relation to prosthodontics.

"It is the perfect industrial technology to make any customization
because you are only making one thing at a time,'" Kim said of 3-D
printing.

An easy decision
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Upon graduating from the Ostrow School in 2001, Kim's decision to join
the school's faculty was an easy one.

"From the beginning when I decided to become a specialist, I knew I
wanted to be in academia because I like research," Kim said. "I like to
develop something, and at the same time, teaching the next generation is
also very rewarding because you can see their improvement."

Kim especially enjoys hearing back from his students who have gone on
to further their training at postgraduate programs around the world,
including the U.S. Navy.

Very often, Kim said, students don't realize how advanced their dental
training was until they find themselves helping and teaching their more
experienced colleagues.

"When I hear those stories," he said, "I think we have done a good job."

Looking to the future, Kim hopes to contribute to USC's highly regarded
worldwide reputation through his teaching and research of 3-D
prosthodontics.

"I'd like to continue that tradition so that we could lead this field of
removable prosthodontics and teach other schools and dentists, so that
eventually, it will benefit all patients who need that service," he said.
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