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Major Biorobotics & Tissue Eng.

1.  Wearable skin nanopatches
2.  Nanomaterials-based biosensors
3.  Bioreactor for cell-based therapies
4.  3D and 4D bioprinting technology for Tissue Eng.
5.  Bio-nanorobotics: mimicking life at the nanoscale
6.  Cancer targeting and drug delivery using 

quantum dots made from natural resources
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Researches
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1.   Bioreactors for stem cell-based therapies (Korea Technology and Information Promotion Agency)

2.   Tissue platform development using functional cellulose nanocrystals (NRF Key central project)

3.   Innovative cultured meat for cow-free burger (Alchemist-Ministry of Trade, Industry and Energy) 

4.   3D and 4D printed hydrogel based-smart wound-dressings (NRF)

5.   Bioprintedtooth tissue guidance (Korea Technology and Information Promotion Agency)

Research projects for dealing with industrial challenges 

NanobiosensingBiorobotics
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Bioprinting



1.   Bioreactors for stem cell-based therapies (Korea Technology and Information Promotion Agency)

2.   Tissue platform development using functional cellulose nanocrystals (NRF Key central project)

3.   Innovative cultured meat for cow-free burger (Alchemist-Ministry of Trade, Industry and Energy) 

4.   3D and 4D printed hydrogel based-smart wound-dressings (NRF)

5.   Bioprintedtooth tissue guidance (Korea Technology and Information Promotion Agency)

Research projects for dealing with industrial challenges 

NanobiosensingBiorobotics
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Bioprinting
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Analysis of stem cell behavior and secretion by electromagnetic fields 
induction: (1) Pulse electromagnetic fields (2) Magnetic nanomaterials

3D bioprinting of human skin and tissue substitutes using 
biocompatible inks: (1) Skin patches, (2) Conductive scaffolds, (3) Photo-

curable bioinks

Exosome-based cosmetic skin-care and cow-free meat 
development: (1) Immunogenic exosomes from NK cells and cancer 

cells, (2) 3D printed burger, (3) Exosome-based skin dressings

Anti-cancer therapy using carbon–based nanomaterials:
(1) Carbon dots (2) Graphene dots
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Colorimetric detection of bacterial pathogen by functionalized 
gold nanoparticles: (1) CNCs@AuNPs, (2) Dextrin-AuNPs, (3) Citrate-

AuNPs

Antimicrobial nanomaterials for wound dressing and biosensing
(1) Carbon dots (2) Graphene dots

Multi-functional Bioreactor system for stem cell organoid culture
and cell-based therapies

Bioimaging using fluorescence nanomaterials
(1) Carbon dots (2) Graphene dots
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A Method for promoting proliferation and osteogenic differentiation of Human 
Alveolar Bone-derived Mesenchymal Stem Cells and a composition therefor | 
Granted Patent No: 10-1890889(2018.08.16)

An automated bioreactor system for precise control of cell proliferation and 
differentiation and use of the same I Granted Patent No. : 10-2040691(2019.10.30) | 10-
1327209(2013.11.04)

A method for inducing enhanced adhesions and osteogenesis on mesenchymal 
stem cells using the magnetic field I 
Granted Patent No. : 10-1952761(2019.02.21) 08

A method for multi-differentiation of human mesenchymal 
stem cells using pulsed-electromagnetic-field-assisted 
reduced graphene oxide substrate I Granted Patent No.: 10-1
952761(2019.02.21) | G10-1856723(2018.05.03)
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A composition for sleep induction comprising an extract of rice bran and 
Sarcodon aspratus I Granted Patent No. : 10-1918249 (2018.11.07) | Granted 
Patent No. : 10-2020-026015(2020.03.02)

A composition for tissue engineering comprising alginate, gelatin, and cellulose 
nanocrystals and use of the same I 
Granted Patent No.: 10-2019-001204 (2019.01.04) | 10-2019-0015523 (2019.02.11)

A method for single-walled carbon nanotubes for mesenchymal stem cells’ 
osteogenesis : Granted Patent No.: 10-2133820(2020.07.08)

3D printing scaffoldsCNTs 20nm TEM Morphologies

Brain Waves –
Electroencephalogram EEG theta 
“Slight Sleep, Drowsiness
” 4-8 hz waves)

Brain Waves –
Electroencephalogram EEG 
delta “Sleep, Dreaming” 0.2-4 
hz waves

A composition for tissue engineering comprising alginate, gel
atin, and cellulose nanocrystals and use of the same : Granted 
Patent No.: 10-2020-0020501(2020.02.19)
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TEMPO-CNCs-capped gold nanoparticles for colorimetric detection of p
athogenic DNA, | Patent APN : 10-2021-0006000(2021.01.15)

Electromagnetic fields-directed bone marrow-on-a-chip system for monitoring 
differentiation and secretome of human mesenchymal stem cells | Patent 
APN : 10-2020-0106965 (2020.08.27)

Extraction, preparation, and characterization of cellulose nanocrystals de
rived from coffee byproducts : Patent APN : 10-2020-0001088967-
61(2020.10.15)

Antioxidative and osteogenic differentiation potential
s of Gryllus bimaculatus protein isolates : Patent 
APN: 10-2021-0003914(2021.01.12)
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A simplified method for isolation, characterization, and culture optimizat
ion of bovine muscle satellite cells | Patent APN : 10-2021-
0006000(2021.03.18)

A method for structural elucidation and immune-enhancing effects of a novel p
olysaccharide from Grifola frondosa | Granted Patent No. : 10-2182507 
(2020.11.18)

A method for hydroxyapatite extracted from eggshell : Granted Patent 
No. : 10-2249137 (2021.04.30)

A composition for promoting osteogenic differentiation of s
tem cells comprising an extract from Cirsium setidens (Dun
n) Nakai: Patent APN : 10-2020-0153666(2020.11.17)
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A composition for sleep induction comprising an extract of rice bran | Granted Patent No. : 10-2020-026015 (2020.03.21) 
Granted Patent No. : 10-2322023 (2021.10. 29)
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A method of chemically free 3D-printable self-standing and recoverable nanocellulose hydrogel for improved bone regeneration 
through osteo-immunomodulation and M2 macrophage polarization | Patent APN : 10-2021-0137556(2021.10.15)
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A composition for shape-engineered carbon quantum dots as mitochondrial stress amplifiers in cancer theranostics | Granted 
Patent No. : 10-2020-026015 (2020.03.21) Granted Patent No. : 10-2021-180734 (2021.12. 16)
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A method of pine wood-derived spherical nanocellulose based conductive injectable hydrogels with superior antibacterial efficiency 
as wound dressing for improved cutaneous wound healing | Patent APN : 10-2021-0178841 (2021.12.14)
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A method of in situ fabricated mechanically robust 3D printed gelatin methacrylate-polypyrrole hydrogels with electrical conductivity 
and continuous micro-current stimulation of stem cells for accelerating osteogenesis | Patent APN : 10-2021-1529703 (2021.12.30)
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17A method for expansion of human mesenchymal stem cells using the wave bioreactor system with pulsed electromagnetic field 
stimulation for enhanced cell culture performance | Patent APN : 10-2022-0008586 (2022.01.20)
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Electromagnetic fields-directed bone marrow-on-a-chip system for monitoring differentiation and secretome of human mesenchymal 
stem cells | Patent APN : 10-2020-0106965 (2020.08.27) | Granted No: 10-2362160 (2022.02.08)
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A method for expansion of human mesenchymal stem cells using the pulsatile pressure stimulation for enhanced cell culture perform
ance | Patent APN : 10-2022-0008580 (2022.06.02)
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A method for expansion of human mesenchymal stem cells using the pulsatile pressure stimulation for enhanced cell culture perform
ance | Patent APN : 10-2022-0008580 (2022.06.02)
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A method for Cucumber peel-derived carbon dots–assisted self-healable, biocompatible, and electrochemically active hydrogel with 
switchable performance for flexible sensor | Patent APN : 10-2022-0008580 (2022.06.02)
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A method for synthesis of multifunctional polyvinyl alcohol/tannic acid functionalized spherical nanocellulose (PVA/TA@s-NC), and th
eir indicated properties for sensing applications. | Patent APN : 10-2022-0008580 (2022.06.02)
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Mind mapping
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Time table
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https://www.amazon.com
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A contributed book chapter out of the Biorobotics Group

https://www.amazon.com/
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THE Biorobotics LAB

Where will I meet you?



Dept. of Biosystems Engineering 

Office) +82-33-250-6490 / 

Web) bse.kangwon.ac.kr

Biorobotics & Tissue Eng. Lab

ktlim@kangwon.ac.kr

https://www.bioroboticseng.com/

mailto:ktlim@kangwon.ac.kr
https://www.bioroboticseng.com/
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