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Researchers develop wireless electronic
suture for postoperative long-term
monitoring of soft tissue

May 21 2024

(A-D) Photographs of the components of the strain sensing system. A)
Capacitive fiber strain sensor. B) Double-layered inductive coil. C) Transmission
lines. D) Conical needle structure. Credit: ACS Nano (2024). DOI:
10.1021/acsnano.4c00396
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A research team led by Professor Jachong Lee of the Department of
Robotics and Mechanical Electronics (DGIST) has developed a new
human implantable, wireless, health monitoring electronic suture system
through joint research with a team from Yonsei University and Korea
University. The developed wireless electronic suture can be easily
applied in the medical field and is expected to be used in various
orthopedic fields, such as patient-customized rehabilitation.

The research was published on Tuesday, May 14, in ACS Nano

In recent years, with the aging population and the rise of various
pandemics worldwide, interest in medical devices for monitoring and
managing diseases and health conditions has significantly increased.

The spread of sports culture has led to an increase in the frequency of
orthopedic injuries, such as ligament and tendon ruptures. This has
increased the medical need for quantitative monitoring of tissue
recovery during rehabilitation. Nevertheless, quantitative monitoring has
been challenging due to technical limitations.

Against this backdrop, Professor Jachong Lee's team, in collaboration
with Yonsei University and Korea University College of Medicine
(Professor Wooyoung Jang's team), developed a wireless human
implantable strain that can be monitored remotely without a separate
chip or battery. This sensor is implemented in the form of an electronic
suture, which combines a medical needle and thread to close or suture a
wound while also performing the functions of an electronic device,
allowing for accurate monitoring without burdening the patient.

The electronic suture system developed in this research is a new type of

implantable electronic device that takes the form of a commonly used
medical suture but functions as a wireless strain sensor.
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The system features a special oil film coating technology to minimize
immune reactions, allowing for long-term stable operation. Furthermore,
it can be attached as easily as a regular suture, making it convenient for
use in the medical field. If the sensor is fixed to the suture area, it can be
operated stably for a long period within the body, providing an
innovative solution to previous stability problems.

The research team applied the developed wireless electronic suture
system to a porcine Achilles tendon rupture model and regularly
monitored the changes in the mechanical properties of the tissue during
the 10-week recovery period. The results demonstrated that the
developed wireless electronic suture can successfully quantitatively
assess the repair properties of the Achilles tendon.

"By developing wireless sensor devices in the form of medical sutures
that are familiar in the medical field, we have brought them closer to
real-world applications," said Professor Jachong Lee. "Starting with this
research, we hope to pioneer a new path in the field of human-embedded
health care devices by developing a range of electronic sutures with
multiple functions."

More information: Mugeun Lee et al, Postoperative Long-Term
Monitoring of Mechanical Characteristics in Reconstructed Soft Tissues

Using Biocompatible, Immune-Tolerant, and Wireless Electronic
Sutures, ACS Nano (2024). DOI: 10.1021/acsnano.4c00396
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