SS15 : O[& FAAN 2=27|7] MEXS

SS15-1 | 7FF ARE 4AM| Digital PCR

*0] A _‘%1

{@H EAA A

HEE o] 83 A5 &Y B0} B/FE/HE S st
2 5%t 44t Digital PCR 7129] 3A|d| PCRZHY] X0
AR JEE 3go] ofd ™S 7= Al 7129 AEEdt
H| 715t HolElE ARE AT & 7P 8% A xS UE
(Sensitivity)E Biorad, QiagenAt9] 3AM|Hl Digital PCRO]
U AES FAst] 7Y Hold 37 5-A*HRare Gene)
AZE F5& vwste] golu g=stolH o] 7] AH(Rarly
Detection)& Y3t A2 7|E&S A7)

§S15-2 | o3& <kl FA7lE A

g 2N HFUP, AR’

Y E AT Y, Aol e B AT E AT
2L, F2H9 5 4K vlolzizo] ot ey Y % AAA
ZQl HHT o= QIs) AL, BAIE ¥IET Be HellA et
a7} EAgsta Aok Z2H19 FHT St A4S E01A
He g g7l vdg WA= 3t vpolH s Sitom
e HAsh= A Agol vg AA[stAL QU Hiol2] 9]
i RS % diAe s, Heelal A&7t At A
A&, =2 AR A7), AGS WAl SRS AT =Y
ol e Iy, 2 AR A "Rt 240] SHHA 1o
AR ol Abe] ol HA] Rtk o] AuiA ot
T E OE AF Helgad &4 ThsAol Al e
JBoIA, AF A omRE SRle] A AS Heskal
AR, Z3AE mshE A A8l 719 e ke B
© At WS oA, Ay @43 22 duE F3telA
T9 e FEote A1F BlolAg A&GsHA HEstal A4
2 AT 7 Qe el BYEE AlAF] 7ol Hast
ot (Aol U dATIEAT TS SRHIEE S ARIS
8 Adl 2 Wiell SAlsks Aa% wE BlelHA B HiEEor
o EA 75 AKH o= g2 9 A 7152 Ad AlLES
e g 2 FR|ME ol AlLEE s H3)
MEE aavle=A Ay £7] Wl 7 ndee 245l
s5ohe AAE 7le 9 B, AV|sket 55 Ve R sk
A= AE Ve 9 ALEE a7iskA g olgA A
vho] @ 8h QPAAl AlAFo] % AY o] T84 He
A (FF, 7139, ol §) B =AMLl Hig A
AHAe] ZUEH Z8Eud A9 AT ® 24 3R
T2 =50l 2 5 UL AR TdEd

¢

N

o d

SS15-3 | AAZF A¥ 27|AGE g dEHIESA 7s
75—331’ *}_T‘iﬁl, @Aﬂ:@z,a

RrEEEYs 7Y, (u ey, e vole

In the pursuit of early disease detection through
continuous immunosensing, we've employed innovative

methods: 1) creating fast kinetic antibodies, 2) crafting
reusable sensor surfaces with an ionic switch, and 3)
building an ultra-sensitive biosensing system. Reversible
reactions of monoclonal antibodies were generated from
early animal immune states, promoting rapid binding
reactions for quick analysis and surface regeneration.
A recyclable surface, activated by calcium-switching,
utilized antibodies to identify conformational changes
in calcium-binding proteins. High-affinity capture
antibodies were efficiently used through regeneration
in a neutral pH medium. Additionally, an ultrasensitive
solution-immersed silicon (SIS) immunosensor was designed,
tracking biomarkers in real-time regardless of surrounding
environment changes. These strategies enable continuous
biosensing, crucial for companion diagnostics and swift
disease intervention during initial stages.
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Accurate diagnosis of Alzheimer’'s disease (AD) at its
pre-dementia stage plays a pivotal role in preventing
and delaying disease. Therefore, more sensitive,
non-invasive, and bedside testing tools are required to
slow the progression of AD. Here, we have designed a
self-assembled nanoparticle-mediated amplified fluorogenic
immunoassay (SNAFIA), composed of magnetic and
fluorophore-loaded polymeric nanoparticles. Magnetic
separation of biomarkers and target- dependent release
of fluorophore induce one-to-multi signals, leading to
an atto-scale limit of detection (3.2 x 10" mol/ml),
good reliability (R? = 0.98), and wide assay range (1071~
10" mol/ml). We evaluated the effectiveness of SNAFIA
using tear fluid as a non-invasive biofluid for diagnosing
AD. By proteomics analysis, we chose the protein
biomarkers of AD and measured the detection signals
of the biomarker using human tear fluid samples from
amyloid-beta positive AD patients. From the clinical
samples, SNAFIA successfully differentiated AD patients
from healthy controls with 90% sensitivity and 100%
specificity within 1 h. As a sensitive and easily accessible
diagnostic tool, the SNAFIA can be wused for
community-based cohort studies for classifying stages
of AD patients.
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Posterior capsular opacification(PCO) is the most
common complication of cataract surgery. PCO is due
to the proliferation, migration and epithelial-to-
mesenchymal transition of the residual lens epithelial
cells(LECs) within the lens capsule. As surface
topography influences cellular response, we investigated
the effect of modulating the dimensions of periodic
nano-textured patterns on the surface of an intraocular
lens materials to regulate lens epithelial cell functions
such as cell adhesion, migration, orientation and
proliferation. Poly(HEMA) disk samples were patterned
using a femtosecond laser, and the behaviors of human
B-3 LECs were observed on groove/ridge patterns with
widths varying from 5 to 40 pm. In the presence of ridge
and groove patterns, the adherent cells elongated along
the direction of the patterns, and f-actin of the cells
was spread to a lesser extent on the nano-textured groove
surfaces. Both single and collective cell migrations were
significantly inhibited in the perpendicular direction of
the patterns on the nano-textured micro-patterned
samples. In vivo results showed reduced progression of
PCO on an intraocular lens patterned using laser
patterning. These results demonstrate the successful
regulation of cellular behavior through the use of
nano-textured micropatterns, providing an innovative
approach to suppress PCO.
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In the frontier of modern healthcare, bioresponsive
hydrogels emerge as a beacon of promise. These
innovative smart materials, meticulously designed to
react to a range of external stimuli, set the stage for
future biosensor applications, especially in the context
of non-powered, real-time, and label-free detection.
Our study elucidates a groundbreaking sensing platform
hinging on the concept of the moiré pattern. To explain,
moiré patterns arise from the juxtaposition of two nearly
identical but slightly offset line patterns. In our
approach, we juxtaposed a hydrogel grating, which alters
its pitch size in response to external factors, against
a reference grating of constant pitch. This design choice
magnified minute volume changes in the hydrogel,
making detection more sensitive than conventional
methods, particularly when identifying protein
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interactions. Our method's pinnacle was its prowess in
pinpointing specific proteins, like BDNF and PDGF, at
impressively low nanomolar concentrations. This
advancement underscores the boundless potential of
non-powered and real-time biosensing in shaping the
healthcare of tomorrow
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SS15-8 | Biomedical Devices based on Hydrogel Materials

*KIM Byoung Soo!

'Korea Institute of Ceramic Engineering and Technology
Hydrogels are three-dimensional polymer networks that
can hold a lot of water or biological fluid. Hydrogels
offer a wide range of material qualities that mimic real
tissue in terms of softness, permeability, and hydration.
They are the first biomaterials designed for use in the
human body, and their biomedical uses are expanding
rapidly. In this talk, I will demonstrate new types of
biomedical devices based on hydrogel materials for
COVID-19 response. The first topic will be a soft
manipulator that can handle thin and fragile materials
such as living monolayered cell tissues for cell-sheet
engineering. This soft manipulator could help repair or
regenerate damaged tissues and organs. Next, I will talk
about new protective clothing combined with a wearable

thermoelectric device and a dry-resistant heatsink. This
lightweight and wearable Peltier cooling system would
be useful in protecting frontline medical workers.



