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Education
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Appointments

2026. 1. — Present Associate Professor (Tenured), KAIST, Graduate School of Medical
Science and Engineering
2026. 1. — Present Adjunct Researcher, KRIBB, Bionanotechnology Research Center

2020. 3. —-2025. 12. Principal Researcher, KRIBB, Bionanotechnology Research Center
2017.9.-2025. 12. Adjunct Professor, KAIST, Department of Biological Sciences
2022.8.-2025. 12. Adjunct Professor, SKKU, School of Pharmacy

2012.10.-2020. 2. Senior Researcher, KRIBB, Bionanotechnology Research Center

2017. 3. -2020. 2. Associate Professor, UST, Department of Nanobiotechnology

2014.1.-2017. 4. Senior Researcher, BioNano Health Guard Research Center

2015. 3. -2017. 2. Assistant Professor, UST, Major of Nanobiotechnology and
Bioinformatics

2010.9.-2012.9. Post-doctoral Researcher, KAIST, College of Natural Sciences

Publications (Corresponding Author)

1. Advanced immunodiagnostics for periodontal disease: Targeted detection of Kgp and
RgpB using A7 and G1 antibody set, J. Adv. Res. 2026, online

2. Nanoplasmonic real-time RT-RPA and CRISPR/Cas12a detection for rapid point-of-care
molecular diagnostics, Biosens. Bioelectron. 2026, 294, 118216

3. CRISPR/Cas12a2 enables ultra-sensitive amplification-free RNA detection, Nucleic Acid.
Res. 2025, 53, gkaf1293

4. Amplifying mutational profiling of extracellular vesicle mRNA with SCOPE, Nat.
Biotechnol. 2025, 43, 1485

5. Interpretability-Driven Deep Learning for SERS-Based Classification of Respiratory
Viruses, Biosens. Bioelectron. 2025, 289, 117891

6. Near-infrared long lifetime upconversion nanoparticles for ultrasensitive microRNA
detection via time-gated luminescence resonance energy transfer, Nat. Commun. 2025,
16, 7557

7. Harnessing Lactobacillus reuteri-Derived Extracellular Vesicles for Multifaceted Cancer
Treatment, Small 2025, 21, 2406094

8. Unveiling Cas12j Trans-Cleavage Activity for CRISPR Diagnostics: Application to miRNA
Detection in Lung Cancer Diagnosis, Adv. Sci. 2024, 11, 2402580

9. Advancing SARS-CoV-2 Variant Detection with High Affinity Monoclonal Antibodies and
Plasmonic Nanostructure, Adv. Funct. Mater. 2024, 34, 2405340

10. Multiplex Detection of Foodborne Pathogens using 3D Nanostructure Swab and Deep
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Learning-Based Classification of Raman Spectra, Small, 2024, 20, 2308317

Development of integrated microdroplet generation device with minimal loss for
streamlining ddPCR-based SARS-CoV-2 detection, Sens. Actuators B. 2024, 415, 136032
Multifunctional self-priming hairpin probe-based isothermal nucleic acid amplification
and its applications for COVID-19 diagnosis, Biosens. Bioelectron. 2024, 253, 116147
Biporous silica nanostructure-induced nanovortex in microfluidics for nucleic acid
enrichment, isolation, and PCR-free detection, Nat. Commun. 2024, 15, 1366
Micrometer-thick and porous nanocomposite coating for electrochemical sensors with
exceptional antifouling and electroconducting properties, Nat. Commun. 2024, 15, 711
A CRISPR/Cas12 trans-cleavage reporter enabling label-free colorimetric detection of
SARS-CoV-2 and its variants, Biosens. Bioelectron. 2024, 251, 116102

RdRp activity test using CRISPR/Cas13a enzyme (RACE) for screening of SARS-CoV-2
inhibitors, Sens. Actuators B 2024, 399, 134748

ANCA: artificial nucleic acid circuit with argonaute protein for one-step isothermal
detection of antibiotic-resistant bacteria, Nat. Commun. 2023, 14, 8033

3D printed fluidic swab for COVID-19 testing with improved diagnostic yield and user
comfort, Nano Converg. 2023, 10, 45

Charge-shifting polyplex as a viral RNA extraction carrier for streamlined detection of
infectious viruses, Mater. Horiz. 2023, 10, 4571

One-pot, ultrasensitive, and multiplex detection of SARS-CoV-2 genes utilizing self-
priming hairpin-mediated isothermal amplification, Biosens. Bioelectron. 2023, 237,
115522

Polyaniline-based 3D network structure promotes entrapment and detection of drug-
resistant bacteria, Nano Converg. 2023, 10, 25

SERS-ELISA using silica-encapsulated Au core-satellite nanotags for sensitive detection of
SARS-CoV-2, Sens. Actuators B 2023, 382, 133521

Elution-free DNA detection using CRISPR/Cas9-mediated light-up aptamer transcription:
Toward all-in-one DNA purification and detection tube, Biosens. Bioelectron. 2023, 225,
115085

Hybrid CRISPR/Cas protein for one-pot detection of DNA and RNA, Biosens. Bioelectron.
2023, 219, 114819

Rapid and Accurate On-Site Immunodiagnostics of Highly Contagious Severe Acute
Respiratory Syndrome Coronavirus 2 Using Portable Surface-Enhanced Raman Scattering-
Lateral Flow Assay Reader, ACS Sens. 2022, 7, 3470
Dual-mode SERS-based lateral flow assay strips for simultaneous diagnosis of SARS-CoV-2
and influenza A virus, Nano Converg. 2022, 9, 39

Smartphone-Based SARS-CoV-2 and Variants Detection System using Colorimetric
DNAzyme Reaction Triggered by Loop-Mediated Isothermal Amplification (LAMP) with
Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR), ACS Nano 2022, 16,
11300

Sensitive and reproducible detection of SARS-CoV-2 using SERS-based microdroplet
sensor, Chem. Eng. J. 2022, 446, 137085

Ligation-free isothermal nucleic acid amplification, Biosens. Bioelectron. 2022, 209,
114256

Electrochemical detection of zeptomolar miRNA using an RNA-triggered Cu?* reduction
method, Sens. Actuators B 2022, 360, 131666
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Surface-enhanced Raman scattering-based immunoassay for severe acute respiratory
syndrome coronavirus 2, Biosens. Bioelectron. 2022, 202, 114008

SERS-based dual-mode DNA aptasensors for rapid classification of SARS-CoV-2 and
influenza A/H1N1 infection, Sens. Actuators B 2022, 355, 131324

Development of surface-enhanced Raman scattering-based immunoassay platforms
using hollow Au nanostars for reliable SARS-CoV-2 diagnosis, Bull. Korean Chem. Soc.
2021, 42,1699

Development of antibody against drug-resistant respiratory syncytial virus: Rapid
detection of mutant virus using split superfolder green fluorescent protein-antibody
system, Biosens. Bioelectron. 2021, 194, 113593

Detection of Infectious Viruses Using CRISPR-Cas12-Based Assay, Biosensors 2021, 11,
301

Ultrasensitive Detection of Ovarian Cancer Biomarker Using Au Nanoplate SERS
Immunoassay, BioChip J. 2021, 15, 348

Biomimetic Nanopillar-Based Biosensor for Label-Free Detection of Influenza A Virus,
BioChip J. 2021, 15, 260

Development of 6E3 antibody-mediated SERS immunoassay for drug-resistant influenza
virus, Biosens. Bioelectron. 2021, 187, 113324

Sensitive Detection of SARS-CoV-2 Using a SERS-Based Aptasensor, ACS Sens. 2021, 6,
2378

Au@ZIF-8 SERS paper for food spoilage detection, Biosens. Bioelectron. 2021, 179,
113063

3D Hierarchical Nanotopography for On-Site Rapid Capture and Sensitive Detection of
Infectious Microbial Pathogens, ACS Nano 2021, 15, 4777

Clustered Regularly Interspaced Short Palindromic Repeats-Mediated Surface-Enhanced
Raman Scattering Assay for Multidrug-Resistant Bacteria, ACS Nano 2020, 14, 17241
Colorimetric Detection of SARS-CoV-2 and Drug-Resistant pH1N1 Using CRISPR/dCas9,
ACS Sens. 2020, 5, 4017

Urinary exosomal mRNA detection using novel isothermal gene amplification method
based on three-way junction, Biosens. Bioelectron. 2020, 167, 112474

Troponin Aptamer on an Atomically Flat Au Nanoplate Platform for Detection of Cardiac
Troponin |, Nanomaterials 2020, 10, 1402

Development of A4 antibody for detection of neuraminidase 1223R/H275Y-associated
antiviral multidrug-resistant influenza virus, Nat. Commun. 2020, 11, 3418

Zwitterionic Polydopamine/Protein G Coating for Antibody Immobilization: Toward
Suppression of Nonspecific Binding in Immunoassays, ACS Appl. Bio Mater. 2020, 3, 3631
Fluorescent fullerene nanoparticle-based lateral flow immunochromatographic assay for
rapid quantitative detection of C-reactive protein, Nano Converg. 2019, 6, 35

Diagnosis of Tamiflu-Resistant Influenza Virus in Human Nasal Fluid and Saliva Using
Surface-Enhanced Raman Scattering, ACS Sens. 2019, 4, 2282

Highly Sensitive in Vitro Diagnostic System of Pandemic Influenza A (H1N1) Virus
Infection with Specific MicroRNA as a Biomarker, ACS Omega 2019, 4, 14560

Atomically Flat Au Nanoplate Platforms Enable Ultraspecific Attomolar Detection of
Protein Biomarkers, ACS Appl. Mater. Interfaces 2019, 11, 18960

Detection of Ampicillin-Resistant E. coli Using Novel Nanoprobe-Combined Fluorescence
In Situ Hybridization, Nanomaterials 2019, 9, 750
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Metal-Organic Framework Coating for the Preservation of Silver Nanowire Surface-
Enhanced Raman Scattering Platform, Adv. Mater. Interfaces 2019, 6, 1900427
Surface-Independent and Oriented Immobilization of Antibody via One-Step
Polydopamine/Protein G Coating: Application to Influenza Virus Immunoassay,
Macromol. Biosci. 2019, 19, 1800486

Intra-nanogap controllable Au plates as efficient, robust, and reproducible surface-
enhanced Raman scattering-active platforms, RSC Adv. 2019, 9, 13007

Low-Temperature Vapor-Phase Synthesis of Single-Crystalline Gold Nanostructures:
Toward Exceptional Electrocatalytic Activity for Methanol Oxidation Reaction,
Nanomaterials 2019, 9, 595

Superb Specific, Ultrasensitive, and Rapid Identification of the Oseltamivir-Resistant
H1IN1 Virus: Naked-Eye and SERS Dual-Mode Assay Using Functional Gold Nanoparticles,
ACS Appl. Bio Mater. 2019, 2, 1233

Successful genetic modification of porcine spermatogonial stem cells via an electrically
responsive Au nanowire injector, Biomaterials 2019, 193, 22

Multivalent Antibody—Nanoparticle Conjugates To Enhance the Sensitivity of Surface-
Enhanced Raman Scattering-Based Immunoassays, ACS Appl. Mater. Interfaces 2018, 10,
37829

On-Site Detection of Aflatoxin B1 in Grains by a Palm-Sized Surface Plasmon Resonance
Sensor, Sensors 2018, 18, 598

. A Multivalent Structure-Specific RNA Binder with Extremely Stable Target Binding but

Reduced Interaction with Nonspecific RNAs, Angew. Chem. Int. Ed. 2017, 56, 15998
Attomolar detection of extracellular microRNAs released from living prostate cancer cells
by a plasmonic nanowire interstice sensor, Nanoscale 2017, 9, 17387

Surfactant-Free Vapor-Phase Synthesis of Single-Crystalline Gold Nanoplates for
Optimally Bioactive Surfaces, Chem. Mater. 2017, 29, 8747

Nanogap-Rich Au Nanowire SERS Sensor for Ultrasensitive Telomerase Activity Detection:
Application to Gastric and Breast Cancer Tissues Diagnosis, Adv. Funct. Mater. 2017, 27,
1701832

Naked Eye Detection of Salmonella typhimurium Using Scanometric Antibody Probe, J.
Nanosci. Nanotechnol. 2017, 17, 4608

Facile and sensitive detection of influenza viruses using SERS antibody probes, RSC Adv.
2016, 6, 84415

Single nanowire on graphene (SNOG) as an efficient, reproducible, and stable SERS-active
platform, Nanoscale 2016, 8, 8878

Precisely Determining Ultralow level UO>** in Natural Water with Plasmonic Nanowire
Interstice Sensor, Sci. Rep. 2016, 6, 19646

Publications (First Author)

1.

Ultra-specific Zeptomole MicroRNA Detection by Plasmonic Nanowire Interstice Sensor
with Bi-Temperature Hybridization, Small 2014, 10, 4200

Facile Fabrication of Multi-targeted and Stable Biochemical SERS Sensors, Chem. Asian J.
2013, 8, 3010

Single-step multiplex detection of toxic metal ions by Au nanowires-on-chip sensor using
reporter elimination, Lab Chip 2012, 12, 3077

Rainbow Radiating Single-Crystal Ag Nanowire Nanoantenna, Nano Lett. 2012, 12, 2331



10.

11.

Combining a Nanowire SERRS Sensor and a Target Recycling Reaction for Ultrasensitive
and Multiplex Identification of Pathogenic Fungi, Small 2011, 7, 3371

Detection of Single Nucleotide Polymorphisms by a Gold Nanowire-on-Film SERS Sensor
Coupled with S1 Nuclease Treatment, Chem. Eur. J. 2011, 17, 8657

Au Nanowire-on-Film SERRS Sensor for Ultrasensitive Hg?* Detection, Chem. Eur. J. 2011,
17,2211

Patterned Multiplex Pathogen DNA Detection by Au Particle-on-Wire SERS Sensor, Nano
Lett. 2010, 10, 1189

Au Nanowire—Au Nanoparticles Conjugated System which Provides Micrometer Size
Molecular Sensors, Chem. Eur. J. 2010, 16, 1351

Creating Well-Defined Hot Spots for Surface-Enhanced Raman Scattering by Single-
Crystalline Noble Metal Nanowire Pairs J. Phys. Chem. C 2009, 113, 7492

Synthesis and Magnetic Properties of Single-Crystalline Mn/Fe-Doped and Co-doped ZnS
Nanowires and Nanobelts, J. Phys. Chem. C 2009, 113, 5352

Publications (Co-Author)

1.

10.

11.

12.

13.

14.

Nanobody engineering for enhanced-sensitivity rapid COVID-19 tests, Nanoscale 2025,
17, 23329

All-flexible chronoepifluidic nanoplasmonic patch for label-free metabolite profiling in
sweat, Nat. Commun. 2025, 16, 8017

Dual-Pathway Lateral Flow Assay for Rapid and Sensitive SARS-CoV-2 RNA Detection via
CRISPR/Cas13a-Mediated SERS, ACS Sens. 2025, 10, 6253

Targeting CD155 in lung adenocarcinoma: A5 nanobody-based therapeutics for precision
treatment and enhanced drug delivery, Sig. Transduct. Target. Ther. 2025, 10, 218
Onsite detection of airborne antibiotic-resistant bacteria via Cas9 nickase-triggered
amplification reactions, J. Hazard. Mater. 2025, 495, 138850

Advancing pancreatic cancer therapy by mesothelin-specific nanobody conjugation, Mol.
Cancer 2025, 24, 124

Highly wrinkled reduced graphene oxide nanocomposite coating for a multiplexed
electrochemical biosensor, Chem. Eng. J. 2025, 512, 162541

Rapid and sensitive melamine detection via paper-based surface-enhanced Raman
scattering substrate: Plasma-assisted in situ growth of closely packed gold nanoparticles
on cellulose paper, Appl. Surf. Sci. Adv. 2025, 26, 100717

Thermo-responsive 3D nanostructures for enhanced performance in food-poisoning
bacterial analysis, Mater. Horiz. 2025, 12, 451

TwinDemic detection: A non-enzymatic signal amplification system for on-site detection
of multiple respiratory viruses, Sens. Actuators B 2025, 424, 136933

Nucleic Acid Amplification Circuit-Based Hydrogel (NACH) Assay for One-Step Detection
of Metastatic Gastric Cancer-Derived Exosomal miRNA, Adv. Sci. 2024, 11, 2407621
Nanoplasmonic microarray—based solid-phase amplification for highly sensitive and
multiplexed molecular diagnostics: application for detecting SARS-CoV-2, Microchimica
Acta. 2024, 191, 715

Highly Sensitive 3D-Nanoplasmonic-Based Epidermal Growth Factor Receptor Mutation
Multiplex Assay Chip for Liquid Biopsy, Small Sci. 2024, 4, 2400101

Dual structure-switching aptamer-mediated signal amplification cascade for SARS-CoV-2
detection, Biosens. Bioelectron. 2024, 259, 116375
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CRISPR/Cas12a antifouling nanocomposite electrochemical biosensors enable
amplification-free detection of Monkeypox virus in complex biological fluids, Nanoscale
2024, 16, 11318

On-site detection of methicillin-resistant Staphylococcus aureus (MRSA) utilizing G-
quadruplex based isothermal exponential amplification reaction (GQ-EXPAR), Talanta
2024, 275, 126073

A portable smartphone-based colorimetric sensor that utilizes dual amplification for the
on-site detection of airborne bacteria, J. Hazard. Mater. 2023, 460, 132398

PoreGlow: A split green fluorescent protein-based system for rapid detection of Listeria
monocytogenes, Food Chem. 2024, 438, 138043

Kinetics of adaptive immune responses after administering mRNA-Based COVID-19
vaccination in individuals with and without prior SARS-CoV-2 infections, BMC Infect. Dis.
2023, 23,732

Rapid and simultaneous multiple detection of a tripledemic using a dual-gate oxide
semiconductor thin-film transistor-based immunosensor, Biosens. Bioelectron. 2023,
241, 115700

Effectiveness of Bivalent Omicron-Containing Booster Vaccines against SARS-CoV-2
Omicron Variant among Individuals with and without Prior SARS-CoV-2 Infection, Viruses
2023, 15,1756

Droplet digital recombinase polymerase amplification for multiplexed detection of
human coronavirus, Lab Chip 2023, 23, 2389

Conductive Thread-Based Immunosensor for Pandemic Influenza A (HIN1) Virus
Detection, ACS Appl. Mater. Interfaces 2023, 15, 7759

In-situ fabrication of 3D interior hotspots templated with a protein@Au core—shell
structure for label-free and on-site SERS detection of viral diseases, Biosens. Bioelectron.
2023, 220, 114930

3D interior hotspots embedded with viral lysates for rapid and label-free identification of
infectious diseases, Chem. Eng. J. 2023, 454, 140066

Polydiacetylene-based hydrogel beads as colorimetric sensors for the detection of
biogenic amines in spoiled meat, Food Chem. 2023, 403, 134317

Ultrasensitive Isothermal Detection of SARS-CoV-2 Based on Self-Priming Hairpin-Utilized
Amplification of the G-Rich Sequence, Anal. Chem. 2022, 94, 17448

Highly Adsorptive Au—TiO, Nanocomposites for the SERS Face Mask Allow the Machine-
Learning-Based Quantitative Assay of SARS-CoV-2 in Artificial Breath Aerosols, ACS Appl.
Mater. Interfaces 2022, 14, 54550

Evaluation of the T cell and B cell response following the administration of COVID-19
vaccines in Korea, J. Microbiol. Immunol. Infect. 2022, 55, 1013

Magnetic Nanochain-Based Smart Drug Delivery System with Remote Tunable Drug
Release by a Magnetic Field, BioChip. J. 2022, 16, 280

Janus hydrogel-based fuel stimulant powered amplification for multiple detections of
miRNA biomarkers in gastric cancer, Chem. Eng. J. 2022, 448, 137637

Isothermal amplification-mediated lateral flow biosensors for in vitro diagnosis of gastric
cancer-related microRNAs, Talanta 2022, 246, 123502

miRNA sensing hydrogels capable of self-signal amplification for early diagnosis of
Alzheimer’s disease, Biosens. Bioelectron. 2022, 209, 114279

FRET-based hACE2 receptor mimic peptide conjugated nanoprobe for simple detection of
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SARS-CoV-2, Chem. Eng. J. 2022, 442, 136143

Evaluation of the Diagnostic Accuracy of Nasal Cavity and Nasopharyngeal Swab
Specimens for SARS-CoV-2 Detection via Rapid Antigen Test According to Specimen
Collection Timing and Viral Load, Diagnostics, 2022, 12, 710

Electrospun Nanofibrous Membrane-Based Colorimetric Device for Rapid and Simple
Screening of Amphetamine-Type Stimulants in Drinks, Anal. Chem. 2022, 94, 3535
Fluorescent Polypropylene Nanoplastics for Studying Uptake, Biodistribution, and
Excretion in Zebrafish Embryos, ACS Omega 2022, 7, 2467

Microfluidic device for one-step detection of breast cancer-derived exosomal mRNA in
blood using signal-amplifiable 3D nanostructure, Biosens. Bioelectron. 2022, 197,
113753

Colorimetric paper sensor for visual detection of date-rape drug y-hydroxybutyric acid
(GHB), Sens. Actuators B. 2021, 347, 130598

Distinctive Nanogels as High-Efficiency Transdermal Carriers for Skin Wound Healing, J.
Biomed. Nanotechnol. 2020, 16, 304

Simple, rapid, and accurate malaria diagnostic platform using microfluidic-based
immunoassay of Plasmodium falciparum lactate dehydrogenase, Nano Converg. 2020, 7,
13

Development of zinc oxide-based sub-micro pillar arrays for on-site capture and DNA
detection of foodborne pathogen, J. Colloid Interface Sci. 2020, 563, 54

Epitaxially aligned submillimeter-scale silver nanoplates grown by simple vapor
transport, Nanoscale 2019, 11, 17436

Highly sensitive and selective detection of dopamine using overoxidized
polypyrrole/sodium dodecyl sulfate-modified carbon nanotube electrodes, J. Electroanal.
Chem. 2019, 848, 113295

Evolution of Wearable Devices with Real-Time Disease Monitoring for Personalized
Healthcare, Nanomaterials 2019, 9, 813

Naked-eye detection of pandemic influenza a (pH1N1) virus by polydiacetylene (PDA)-
based paper sensor as a point-of-care diagnostic platform, Sens. Actuators B 2019, 291,
257

PEGylated Magnetic Nano-Assemblies as Contrast Agents for Effective T2-Weighted MR
Imaging, Nanomaterials 2019, 9, 410

Fluorescence amplified sensing platforms enabling miRNA detection by self-circulation of
a molecular beacon circuit, Chem. Commun. 2019, 55, 3457

Bioaccumulation of polystyrene nanoplastics and their effect on the toxicity of Au ionsin
zebrafish embryos, Nanoscale 2019, 11, 3173

Peptidoglycan binding protein (PGBP)-modified magnetic nanobeads for efficient
magnetic capturing of Staphylococcus aureus associated with sepsis in blood, Sci. Rep.
2019, 9, 129

Rapid and simple detection of Tamiflu-resistant influenza virus: Development of
oseltamivir derivative-based lateral flow biosensor for point-of-care (POC) diagnostics,
Sci. Rep. 2018, 8, 12999

The Relationship between Dissolution Behavior and the Toxicity of Silver Nanoparticles
on Zebrafish Embryos in Different lonic Environments, Nanomaterials 2018, 8, 652

An Antibody-Immobilized Silica Inverse Opal Nanostructure for Label-Free Optical
Biosensors, Sensors 2018, 18, 307
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Simple and rapid detection of bacteria using a nuclease-responsive DNA probe, Analyst
2018, 143, 332

Hyaluronan-Based Nanohydrogels as Effective Carriers for Transdermal Delivery of
Lipophilic Agents: Towards Transdermal Drug Administration in Neurological Disorders,
Nanomaterials 2017, 7, 427

Development of Au nanowire injector system to deliver plasmid into mouse embryo,
Data in Brief 2017, 14, 48

Suppressing mosaicism by Au nanowire injector-driven direct delivery of plasmids into
mouse embryos, Biomaterials 2017, 138, 169

A facile, rapid and sensitive detection of MRSA using a CRISPR-mediated DNA FISH
method, antibody-like dCas9/sgRNA complex, Biosens. Bioelectron. 2017, 95, 67
Flexible and Disposable Sensing Platforms Based on Newspaper, ACS Appl. Mater.
Interfaces 2016, 8, 34978

Label-free nanoprobe for antibody detection through an antibody catalysed water
oxidation pathway, RSC Adv. 2016, 6, 79998

Colorimetric detection of influenza A (H1IN1) virus by a peptide-functionalized
polydiacetylene (PEP-PDA) nanosensor, RSC Adv. 2016, 6, 48566

Stereo-epitaxial growth of single-crystal Ni nanowires and nanoplates from aligned seed
crystals, Nanoscale 2016, 8, 10291

A novel and highly specific phage endolysin cell wall binding domain for detection of
Bacillus cereus, Eur. Biophys. J. 2015, 44, 437

Composition-selective fabrication of ordered intermetallic Au—Cu nanowires and their
application to nano-size electrochemical glucose detection, Nanotechnology 2015, 26,
245702

Synthesis, Properties, and Biological Application of Perfect Crystal Gold Nanowires: A
Review, J. Mater. Sci. Technol. 2015, 31, 573

Subcellular Neural Probes from Single-Crystal Gold Nanowires, ACS Nano 2014, 8, 8182
A twin-free single-crystal Ag nanoplate plasmonic platform: hybridization of the optical
nanoantenna and surface plasmon active surface, Nanoscale 2014, 6, 514
Electrotriggered, Spatioselective, Quantitative Gene Delivery into a Single Cell Nucleus by
Au Nanowire Nanoinjector, Nano Lett. 2013, 13, 2431

Topotaxial Fabrication of Vertical AuxAgl—x Nanowire Arrays: Plasmon-Active in the Blue
Region and Corrosion Resistant, Small 2012, 8, 1527

Stereoaligned Epitaxial Growth of Single-Crystalline Platinum Nanowires by Chemical
Vapor Transport, Chem. Asian J. 2011, 6, 2500

Epitaxially Integrating Ferromagnetic Fe1.3Ge Nanowire Arrays on Few-Layer Graphene,
J. Phys. Chem. Lett. 2011, 2, 956

Multi-layer nanogap array for high-performance SERS substrate, Nanotechnology 2011,
22, 235303

Large-Scale Highly Ordered Chitosan-Core Au-Shell Nanopatterns with Plasmonic
Tunability: A Top-Down Approach to Fabricate Core—Shell Nanostructures, Adv. Funct.
Mater. 2010, 20, 4273

A well-ordered flower-like gold nanostructure for integrated sensors via surface-
enhanced Raman scattering, Nanotechnology 2009, 20, 235302

Single Nanowire on a Film as an Efficient SERS-Active Platform, J. Am. Chem. Soc. 2009,
131, 758



76. Simple Vapor-Phase Synthesis of Single-Crystalline Ag Nanowires and Single-Nanowire

Surface-Enhanced Raman Scattering, J. Am. Chem. Soc. 2007, 129, 9576

77. Synthesis of Single Crystalline Tellurium Nanotubes with Triangular and Hexagonal Cross

Sections, J. Phys. Chem. B 2006, 110, 791

Technology Transfer

1.

Method for detecting a target gene using a dCas9/gRNA complex and fluorescence
marker, 2025, SJPharm, 5,000,000 won

. Ultra small genetic scissors Cas12j system designed with high cross cutting activity, 2025,

BioTNS, 100,000,000 Won, 3% of total sales

. IL31-specific nanobody for the treatment of allergic diseases in companion animals, 2024,

MKbiotech, 100,000,000 Won, 1.5% of total sales

Technology for the detection of nucleic acid using ribonucleoprotein, 2023, Revosketch,
100,000,000 Won, 3% of total sales

Technology for utilizing nanobody to inhibit degenerative arthritis, 2023, Sharperon,
100,000,000 Won, 2% of total sales

. Fluid testing-based diagnostic and monitoring technology for neurodegenerative

diseases, 2023, NGeneBio, 90,000,000 Won, 4% of total sales

. Reagent compositions for detecting narcotic illegal drugs and sheet-like kit technology,

2023, DXGENE KOREA, 50,000,000 Won, 2% of total sales
Optical-digital PCR chambers and the optical-digital PCR instruments that use them, 2022,
Denomics, 350,000,000 Won, 1.5% of total sales

. Virus and healthcare diagnostic devices, 2021, LG Electronics, 181,800,000 Won, 1.5% of

net sales

Patents (Issued)

1.

10.

Kit for detecting nucleic acid based on CRISPR/Cas9 and method using the same, 2025,
10-2880413, Republic of Korea

Ligation-free isothermal nucleic acid amplification for detection of target nucleic acid,
2025, 10-2862097, Republic of Korea

Screening method for discovery of RARP (SARS-CoV-2) inhibitory therapeutics using
Cas13a, 2025, 10-2858502, Republic of Korea

Synagis-resistant respiratory syncytial virus detection method, 2025, 10-2845087,
Republic of Korea

Carbene compound, carbene-metal nanoparticle complex and method for
manufacturing thereof, 2025, 12,372,519, USA

Target gene detection system based on novel isothermal amplification technology, 2025,
10-2819036, Republic of Korea

Composition for detecting target nucleic acid and method for detecting target nucleic
acid using the same, 2025, 10-2799667, Republic of Korea

Naked eye detection method for RdRp variation of SARS-CoV-2, 2025, 10-2792114,
Republic of Korea

An antibody specific to nucleoprotein of SARS-CoV-2 and uses thereof, 2025, 10-
2778413, Republic of Korea

Carbene compound, carbene-metal nanoparticle complex and method for
manufacturing thereof, 2024, ZL 201980079045.3, China
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33.

. Cas complex for simultaneous detection of DNA and RNA and uses thereof, 2024, 10-

2684067, Republic of Korea

Dual enzyme amplification based colorimetric sensor system for on-site detection of
pathogen, 2024, 10-2674780, Republic of Korea

Novel concept multi-gene diagnosis technology capable of amplifying gene detection
signals, 2024, 10-2632594, Republic of Korea

Target RNA detecting method based on dCas9/gRNA complex, 2024, 10-2630635,
Republic of Korea

Surface-enhanced Raman scattering (SERS)-based immunoassay for virus, 2023, 10-
2594680, Republic of Korea

Carbene compound, carbene-metal nanoparticle complex and method for
manufacturing thereof, 2023, 3865477, England, France, and Germany

Carbene compound, carbene-metal nanoparticle complex and method for
manufacturing thereof, 2023, 7212409, Japan

Degenerative brain disease diagnosis and monitoring technology based on body fluid
test, 2022, 10-2476525, Republic of Korea

Antibody for periodontal disease and use thereof, 2022, 10-2476515, Republic of Korea
Reagent composition for detecting narcotic illegal drugs and sheet-like kit for detecting
illegal drugs comprising the same, 2022, 10-2433624, Republic of Korea
CRISPR/dCas9-mediated surface-enhanced Raman scattering assay for detecting
pathogen, 2022, 10-2370880, Republic of Korea

Carbene compound, carbene-metal nanoparticle complex and method for
manufacturing thereof, 2021, 10-2291885, Republic of Korea

. Antibody against oseltamivir resistant influenza virus, 2021, 10-2218980, Republic of

Korea

System and method for capturing and assaying hazardous biomaterials using hybrid
nano-structures, 2019, 10-2041611, Republic of Korea

Biosensor comprising coating layer modified with polydopamine and protein G mixture
and method for detecting biological material using the same, 2019, 10-1971246,
Republic of Korea

Method for detecting a target gene using a dCas9/gRNA complex and fluorescence
marker, 2019, 10-1942947, Republic of Korea

Optical nano antenna using single-crystalline Ag nanoplate, and nano optical equipment
including the same, 2014, 10-1382258, Republic of Korea

Transition metal nano electrode and a method of fabricating thereof, 2014, 10-1358989,
Republic of Korea

Method of fabricating an AuAg nanowire, 2013, 10-1339962, Republic of Korea

Optical nano antenna using single-crystalline Ag nanowire, method of manufacturing the
same and optical nano antenna using single-crystalline metal nanowire, 2013, 10-
1251379, Republic of Korea

Detection method of bio-chemical material using surface-enhanced Raman scattering,
2011, 10-1059896, Republic of Korea

Spectra sensor for surface-enhanced Raman scattering, 2009, 10-0892629, Republic of
Korea

Room temperature ferromagnetic ZnS nanobelts and the fabrication method thereof,
2007, 10-0666729, Republic of Korea
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2025 KRIBB Qutstanding Work Team Award

2025 BioChip Journal Academic Award

2024 BioChip Journal Academic Award

2024 KRIBB Person of the Month Award

2023 KRIBB Outstanding Work Team Award

2022 Commendation from MSIT Minister of Korea

2022 NNFC Collaboration Research Award

2022 — 2023 BioChip J. Associate Editor

2021 Industry-University Cooperation Achievement Award from the Korea BioChip Society
2021 BioChip Journal Academic Award

2021 KRIBB Paper Award of the Year

2021 KRIBB Outstanding Work Team Award

2021 KRIBB Person of the Month Award

2020 Early Career Achievement Award from the Korean BioChip Society

2018 Korea Center for Women in Science, Engineering, and Technology Award Winner
2011 7th Samsung Electro-Mechanics 1nside Edge Thesis Award Silver Prize Winner



