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POSTECH research team develops an innovative method of treating wounds with light instead of oi

ntment

POSTECH (Pohang University of Science and Technology, President Moo-Hwan Kim) announced on
the 6th that a team led by Professor Sei-Kwang Han of the Department of Materials Science and En
gineering recently developed an innovative method of treating wounds with light instead of topical

ointment.

This research was published in Light: Science and Applications, a world-renowned journal in the field

of optics.

Bioadhesives such as topical ointments that are commonly used are still limited in their use due to |
ow bond strength in practice. Recently, photochemical tissue bonding (PTB) has emerged as a new t
echnique for wound closure. PTB has the advantage of overcoming various problems of sutures suc
h as secondary inflammation or needle perforation, and has wound healing efficiency comparable t

o that of sutures.

This technique uses light and a photosensitizer to promote collagen cross-linking and reduce inflam
mation and scarring. Rose Bengal dye (RB: xanthene dye and food coloring) is one of the most com
mon photosensitizers, absorbing energy from green light and interacting with collagen to generate

collagen free radicals.



These radical species initiate the formation of covalent bonds between collagen molecules. Howeve
r, when the incision is closed, the light transmission efficiency decreases because the green light is at
tenuated according to the tissue penetration depth. New materials are needed to effectively activate

RB in deep tissue and induce efficient collagen cross-linking to PTB.

To this end, up-conversion materials are being studied to convert near-infrared light with high skin
permeability into visible light. However, the up-conversion material has a disadvantage in that the ef

fect of phototherapy is limited due to low energy conversion efficiency.

Therefore, the research team developed controllable afterglow luminescent particles (ALP) of ZnS:A
g,Co with strong and continuous green emission for photochemical skin bonding. The ALP develop
ed by the research team has an optical property that traps the irradiated light energy in a defect sta
te and slowly releases the stored energy as light. That is, high luminous intensity and long-term afte

rglow occur.

The research team also found that the ZnS:Ag,Co particles can be rapidly recharged when irradiated
with short ultraviolet light, which effectively activates the RB of the hyaluronate-RB (HA-RB) conjugat
e without additional ultraviolet light irradiation to repair the incised collagen layer. confirmed to be ¢

onnected.

Professor Sei-Kwang Han said, “This study is the first case in which afterglow luminescent particles a
re applied to biochemical skin bonding,” and “Now, we expect to be able to expand treatment usin

g light to body tissues such as the brain for wound healing”
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