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Engineering Team Develops Process to Make Implants Safer
2022-07-25
UAB researchers have developed a plasma-enabled process that will limit
the spread of toxins that could enter a patient’s bloodstream from
implants.

An interdisciplinary team of researchers at the University of Alabama at Birmingham have
developed a new plasma-enabled process that could limit the proliferation of toxins from
implants into a patient’s bloodstream. The team, led by Vinoy Thomas, Ph.D., associate
professor in the UAB School of Engineering’s Department of Mechanical and Materials
Engineering, recently published findings in the ACS Applied Materials & Interfaces journal.

In the article, the authors explain that a major challenge of developing nanoparticle-modified
biomedical implant material is to stably attach metallic nanoparticles on different surfaces —
particularly polymer surfaces.

“For years, scientists have achieved synthesis of metallic nanoparticles in aqueous solutions
using both chemical and biological (plant extracts) reducing agents,” Thomas said. “The
challenge of attaching metallic nanoparticles is especially difficult in cases involving
hydrophobic polymeric biomaterials, which most polymeric biomaterials fall under.”

To address this challenge, Thomas and his team developed a plasma-enabled process called
plasma electroless reduction. The PER process allows researchers to deposit gold and silver
nanostructures on different 2D and 3D polymer material surfaces, such as cellulose paper,
polypropylene-based facemasks and 3D printed polymer scaffolds.

“It is well known that there are toxicity issues offered by the rapid and premature release of
the metallic nanostructures from the implant material into the bloodstream,” Thomas said.
“This issue could be addressed only by ensuring the stable anchoring of the metallic
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nanostructures on implant surfaces. This has inspired us to optimize our PER process by
conducting systematic and in-depth investigation of concentration of the metallic precursor
followed by sonication wash before cell culture in vitro.”

In Thomas’ study, his team was able to successfully anchor silver nanoparticles on the
surface of 3D printed polymers without any rapid release into the surroundings. The team’s
additive manufacturing expertise also allowed them to design smaller 3D scaffold wafers that
will fit into the well of a 96-well plate.

“We anticipate that design of such consistent smaller 3D scaffold design would ensure large-
scale and more reliable in vitro testing of 3D scaffolds,” Thomas said. “This systematic
optimization of making uniform metal nanostructures on 3D scaffolds with cytocompatibility
and potential antibacterial properties will be highly relevant and can potentially make an
impact on the future development of biocompatible scaffolds, especially for osteomyelitis
disease.”

It took two years for the team to develop the PER process, but the process is just one of
several aspects Thomas is studying with regard to plasma.

“Plasma, the fourth state of matter, is a partially ionized gas that represents one of the
greener methods of synthesizing metallic nanoparticles in a liquid phase,” he said. “It has
enormous capability in materials processing and to decontaminate surfaces for preventing
the spread of COVID-19 and other communicable diseases.”

Thomas is currently developing a materials engineering course on Plasma Processing of
Materials to be offered in fall 2022.

 

Read the original article on University of Alabama at Birmingham (UAB).

 

https://www.uab.edu/news/research/item/12982-engineering-team-develops-process-to-make-implants-safer

