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I. Nanoscale topography of artificial substrates can greatly influence the fate of controlled stem 
cells including adhesion, proliferation, and differentiation. 

II. Human mesenchymal stem cells (hMSCs) are critical for numerous groundbreaking therapies 
in the field of regenerative medicine.

III. Thus the design and manipulation of reduced graphene oxide (rGO)-based nanosheets and its 
electrical properties are of great importance to realize graphene-based electronics as a strategy 
in stem cells and tissue engineering applications. 

IV. In this report, we propose that electro-conductive graphene oxide nanosheets are an efficient 
platform for modulating and enhancing structure and function of stem cells.
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• Rationale: rGO can be providing a biocompatible nanocomposite that does not hamper the proliferation and 

accelerates their specific differentiation into cells     
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The electromagnetic pressure force is an energy density associated with the magnetic field strength by electric fields

Electromagnetic fields and modeling by CFD 



Potentials of electroconductive rGO-based nanosheets for controlled stem cells

Ki-Taek Lim (ktlim@kangwon.ac.kr) 5/11



Cont
rol

rGO

Positive Control

Negative Control
-1   -2   -3    -4     -6

IGFBP;

FGF

IGF-1

IGF-2HGF

VEGF

EGF

IGF-I IGF-II

Blank

TGF-β

TGF-β TGF-β2 TGF-β3
kDa

250
100

75
50

37

25

20

15

a

b

c

a

b

c

Human Growth Factor Antibody Array Map

PDGF

PDGF-AA PDGF-AB PDGF-BBFGF-6 FGF-7FGF-4

Potentials of electroconductive rGO-based nanosheets for controlled stem cells

Ki-Taek Lim (ktlim@kangwon.ac.kr) 10/11



Potentials of electroconductive rGO-based nanosheets for controlled stem cells

Ki-Taek Lim (ktlim@kangwon.ac.kr) 11/11

Conclusions
• Here we show that rGO with PEMFs as a graphene-based 

cell stimulator provides a promising biocompatible 
nanocomposite as good substrates

• Our bottom-up biomechatronic approach of tuning the 
rGO-sheet properties provides a path to a broad new 
class of graphene-materials and their use in a variety 
of applications.

rGO in electronics
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