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Next-Generation Biomedical Devices via MicroLEDs

Han Eol Lee

Division of Advanced Materials Engineering, Jeonbuk National University, Jeonju 54896, Korea

(Received April 6, 2021; Revised April 14, 2021; Accepted April 14, 2021)

Abstract: With the advent of the IoT (internet of things) era, there has been discussion on how to efficiently use various

information from daily life. In academic and industrial society, various smart devices such as smart watches, smart phones, and

smart glasses have been developed and commercialized for narrowing the physical/psychological distance with user

information. According to recent developments of smart devices, the contemporary people have desired to check their body

information and treat disease by themselves. According to the needs of the time, biological researches by photo-

therapy/monitoring have been actively conducted. Among various light sources, microLEDs have been spotlighted due to their

superior optoelectric properties and stability. In this paper, we would like to review the state-of-the research results on the

next-generation biological therapy devices via microLEDs.
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IoT (internet of things) A|tj7} =2fs}A EHA],
ArAIELO|| A WHAlGH= Chofst A HE o'/ g848 OE
Feta g U oI gl e ek (18]

of st , AOEE ADIE
x5 c} b ADEE 71718 Ji/AM 8t 2,

AR o) geln/dels Aelg ol us
Moz Atgstel s1u ik (6-91. 5. At 71A] 2
Eimlo] A(HMIE Algiael . gl Holc).
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A 7IHE A Ao 717]E o] &5t &
FAststHMN = Aot FE S Y
Fot. @2bA] o]o] o] & 7]#oAl = o]
13 LED (light-emitting diodes) 7|7]& o] &3t
R8st Qlct. of7]of o Yozt A AA
K}Eg o] FR 7715 APetsto] AREAL
= WY shaLAr ghet [19,20].
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T-Z&(structure), tfHA FAF B (transfer) uﬂﬂ?g,
(packaging) 5 7i4dsfioF & F&o] ©7] ti&oll, +uU2
AFAE0] olet HHH AF-E APk ot [21].
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Fig. 1. (a) Schematic image of the fabrication procedure of
microLED display [24], (b) optical image of flexible microLED
array, and (c) luminance-current-voltage curves of flexible
microLEDs with various bending radius [30].
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(b)

Fig. 2. (a) Images of deep brain optogenetics using invasive needle-
type microLEDs [35], (b) 3D illustration of wirelss optogenetic
device which is attached on a stomach [36], and (c) conceptual

images of cochlear optogenetics for analyzing acoustic response [37].
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Fig. 3. (a) Inserting procedure of microLED-based flexible optical
stimulator through small cranial slit. The device can stimulate
neurons at the mouse brain surface [38], (b) 3D images of
optogenetic stimulation on the brain surface. Mouse whiskers are
artificially moved by light from red microLEDs, and (c) tracking of
mouse whisker movements [39].
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Fig. 4. (a) Concept image of microLED-induced stimulation for hair
regrowth, (b) optical images of mouse skin after photostimulation by
flexible microLEDs, and (c) hair length after 20 days of trichogenic
stimulation [40].
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