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(i) Surface Enhanced Raman Scattering (SERS) Nanotechnology for Bio-Detection

(ii) Magnetic and Thermal Response Drug Carriers for Cancer Therapy
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(iv) Surface Modification by Atmospheric Plasma (Super Hydrophobic and Hydrophilic Surface )

(iii) Graphene Suspensions for Biomedical Application
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(v) Anti-Fouling, Anti-Clotting and Anti-Bacterial Coating by Electro-Chemical Polymerization 
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(vi) Biocompatible and Ceramic Addition Resin for Stereolithography (SLA) 
3D Printer

Graphene-based Resin

Form 2: Stereolithography (SLA) 3D Printer
https://formlabs.com/3d-printers/form-2/

Applications: anti-bacteria, anti-fouling, anti-

clotting, adsorbed oil, enhanced mechanical 
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(vii) Polysulfone-Sulfonated Graphene Nanocomposites with Proton Exchange Membranes in the 
Vanadium Redox Flow Battery
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CVD Polymerization of Parylenefor Encapsulated Nanoparticles (CVD Parylene )1)

Å Schematics of the deposition/sublimation process used to construct micro- andnanosized porous particles

Å Characteristics of paryleneencapsulated nanoparticles by CVD Polymerization 

12nm of AuNPs 6-20nm of AgNPs
15-18nm of Iron 

Oxide NPs

ÂNature Communications 9 (2018) 2564 

CVD made by Prof. Hsien-Yeh Chen, NTU



Antibody-rGO-Carbon Porous Silica Nanosheets (CPSS)-AuNPs for SERS Detection and Photothermal Therapy 
( -rGO-CPSS- SERS )

2)

Å Preparation of anti-EGFR-PEG-rGO@CPSS-AuSERS Nanosheets

Å Characteristics of anti-EGFR-PEG-rGO@CPSS-Au-R6G Nanosheets
ÂSmall 12 (2016) 1458
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TEM cross-section image 

XRD UV-VIs

2nm 6nm 13 nm

Å Various pore sizes of CPSS

Å SERS spectra of R6G (10-2M)

Å Photothermal therapy (808 nm): MRC-5 (normal 
cells; A549 (cancer cells)

Å Raman mapping image  and SERS 
spectra of MRC-5 and A549



Magnetic 2D Nanosheets for Capturing Bacteria ( )3)

ÂACS Appl. Mater. Interfaces 8 (2016) 411

Å Synthesis of Magnetic nanoparticle on Nano Mica Platelets (NMP) Nanosheets
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Thermo-sensitive SERS Detection and Anti-Bacteria Capability ( SERS )4)

Å Synthesis of thermo-sensitive Ag/PNiPAAm/Nano silicate platelets (NSP)

Å MechanismandCharacteristicsof thermo-sensitiveAg/PNiPAAm/Nano silicateplatelets (NSP)

Above LCST 
of 37oC

AgNPs

Hydrophobic 
PNiPAAm

Hydrophilic 
PNiPAAm

Below LCST 
of 28oC

HydrophobicE. coli 

Silicate 
Nanoplatelets

Å Anti-bacteria capabilityÅ Thermo-sensitive tests 

Å SERS Detection

ÂColloid. Surface B 152 (2017) 459



Dendritic Polymer and Honeycomb-like SERS Substrate ( SERS )5)

ÂPolymers 9 (2017) 93

Å Synthesis of polyurethane-co-azetidine-2,4-dione containing polyurethane (PU-PAZ) polymers

Å forming honeycomb-like porous 
structure by phaseseparation

Å functional group for further 
chemical modification

Å DiagramsandSEMimagesof AuNPsimmobilizedon flat-film andhoneycomb-like SERSsubstrates



AgNPs@rGO-dendritic derivatives SERS substrate ( SERS )5.1)

Å Preparation of AgNPs@rGO-dendritic derivative SERSsubstrate

Å DiagramsandTEMimagesof AgNPsincorporatedon rGO-dendritic derivative andSERSdetections

ÂApplied Surface Science 469 (2019) 887 



Silver-Gold Nano-Island Arrays-GrapheneSERS substrate ( - - SERS )6)

Å Fabrication of silver and gold nano-island arrays (NIA) on graphene oxide nanosheets by thermal evaporation

Å Diagram and characteristics of silver and gold NIA on graphene
nanosheetsfor SERSdetection

ÅProcess of  Monolayer Graphene Nanosheets 

Thermal Evaporation
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ÂSurf. Coat. Technol. 350 (2018) 823



Magnetic nanocarriersfor targeting therapy ( )7)

ÂColloids and Surfaces B: Biointerfaces140 (2016) 567

Å Mechanism and TEM images of chemothermotherapyvia Fe3O4-encapsulated nanocarriers 

Å Colorectalcancercell targetingvia AP-1 graftingandHFMF-mediatedtherapytoward tumor-inducedmice

PBS ị

Magnetic 
nanocarrier ị



Vancomycin (Van)-modified Ag/AAO SERS Substrate ( - SERS )8)

ÂNature Communications 2 (2011) 538 

Å Fabrication of Vancomycin (Van)-modified Ag/AAO SERS substrates 
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Å Characteristics of Van-modified Ag/AAO SERS substrates 
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Å SEM images and SERS spectra of VSE and VRE on pristine and Van-coated SERS substrates 

Å Optical microscopeimagesand SERSspectra of bacteria and
blood cells captured using pristine and Van-coated substrates
from bacterium-spikedhumanblood sample



3D Hot-Junctions of Flexible SERS Nanosheets ( SERS )9)

ÂJ. Mater. Chem. B 2 (2014) 1136-1143

Å Synthesis and mechanism of 3D hot-junctions of AgNPs-nanosilicate platelets (NSP) SERS nanosheets 

Å Characteristicsof 3D Hot-Junctionsof FlexibleSERSNanosheets
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Zwitterionic Polymer modified PDMS Contact Lenses via Atmospheric Plasma-induced 
Polymerization( )

10)

Å Diagram of zwitterionic polymer immobilized on the silicone contact lenses

Å Characteristicsof zwitterionic polymers-modified siliconecontactlenses ÅAnti-fouling tests

ÅContact angle tests

ÅUV-Vis Spectroscopy ÅXPS Spectra

ÂSurf. Coat. Technol. 344 (2018) 621-625
ÂJ. Polym. Res.24 (2017) 69


