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POSTECH Professor Han Se-kwang's team presents next-generation treatment strategy combin

ing optical materials and digital medical technology

POSTECH (Pohang University of Science and Technology) announced on the 27th that the rese
arch team of Professor Han Se-kwang and Dr. Kim Seong-jong of the Department of Materials
Science and Engineering and Graduate School of Convergence, together with Professor John R
ogers of Northwestern University in the United States and Professor Kim Jong-shin of the Dep
artment of Life Sciences at POSTECH, presented a next-generation treatment strategy combini

ng optical materials and digital medical technology.

This paper was recently published in the online edition of ‘Advanced Materials, an international

academic journal in the field of materials.

The human nervous system and immune system are closely connected to each other and play
an important role in the onset and progression of intractable diseases such as autoimmune dis
eases, neurodegenerative diseases, and cancer. However, existing immunomodulation treatmen
ts have limitations such as systemic side effects and limited therapeutic effects due to their de

pendence on drug administration.

To solve this problem, ‘photobiomodulation” and ‘optogenetics’ have recently been in the spotl
ight. ‘Photobiomodulation’ is a technology that uses light of a specific wavelength to control th
e nervous and immune systems, and ‘optogenetics’ is a method to precisely control immune r

esponses by controlling or suppressing the activation of nerve cells with light.



In this paper, Professor Han Se-kwang’s research team comprehensively analyzed existing resea
rch on neuro-immune interactions based on the two technologies and proposed a new treatm

ent paradigm called the digital photomedicine platform’ based on this.

In particular, it was suggested that by utilizing optical nanomaterials that have excellent bioco
mpatibility and operate effectively in red light/near-infrared light and mechanoluminescent nan
omaterials that respond to ultrasound, light can be transmitted to deep tissues in the body to
precisely control neuro-immune interactions, which can be applied to the treatment of incurabl
e diseases. In addition, the research team emphasized that it is necessary to first verify the pos
sibility of treating incurable diseases in major neuro-immune barriers such as the brain, lungs,

and skin.

In addition, it suggested the possibility of implementing a new digital photomedicine platform
that controls neuro-immune interactions through the introduction of wearable or bio-implanta
ble optical devices. This is expected to accelerate medical technology innovation by effectively
controlling neuro-immune interactions, overcoming the limitations of existing treatments that

utilize drugs or electrical stimulation.

Professor Han Se-kwang of POSTECH said, “Through follow-up research, we will focus on expe
rimental verification in various disease models and commercialization of technology,” and adde
d, "We will accelerate medical innovation through the industrialization of medical technology a

nd contribute to enhancing the global competitiveness of our country’s medical technology.”

Meanwhile, this research was conducted with the support of the Basic Science Research Projec
t and BRIDGE Research Project of the National Research Foundation of Korea supported by th
e Ministry of Science and ICT, the Inter-Ministerial Medical Device Research and Development
Project and the B-IRC Project of the National Research Foundation of Korea, and the Korea Cre

ative Content Agency supported by the Ministry of Culture, Sports and Tourism.
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