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Subretinal 

A. K. Bruce Design 

  Functional electrical stimulation  

Eye Disorders  
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  Retinal degenerations 

Normal vision Macular degeneration  Retinitis Pigmentosa 

Stud Health Technol Inform. 2020 Jun 16;270:453 

Argus®  II Retinal Prosthesis System. Artificial Vision pp 49-63 

  Retinal prosthesis 



Limitations of Retinal Implant Chips 
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 Poor connection of the cell-electrode interface 

Adv Mater. 2020 Apr;32(15):e1903182 

Prog Retin Eye Res. 2016 Jan;50:89-107 

Bioelectronics chip  



How to improve cell-electrode interactions 
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Yang et al.  Adv Healthc Mater. 2018 Sep;7(18):e1800365 

Yang et al.  ACS Appl Mater Interfaces. 2018 Apr 18;10(15):12497 Yang et al. Int J Mol Sci. 2020 Apr 22;21(8):2957 

Yang et al. Mater Today Bio. 2022 Apr 5;10(14):100253 

 Developing an implantable biohybrid retinal chip 

Retinal chip  

Retinal cell 
(stem cell)  

Cell patterning Biomaterial 
(Graphene oxide) 

Retinal cell microarrays 

Biocompatibility, electrical stimulation efficiency, and tissue regeneration  



Graphene Oxide Based Biointerface 
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  Retinal Pigment Epithelial Cell (RPE cell line & hiPSC-derived cell) 
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  Neuronal Cells (Cell line, cell differentiation) 

(A) (B) 
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Next-generation of the biohybrid retinal chip 
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  Advanced bioelectronics chip  

(electrical stimulation) 

512 pixels 

(A) (B) 

  3D bioprinting 

(A) (B) 



Conclusion 
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 Tissue engineering 
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Bioprinting Biomaterials 
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Thank You ! 

Biomedical Engineering 

JIA-WEI, YANG｜jiawei@nctu.edu.tw 

“Breakthrough discoveries cannot change the world if 

they do not leave the lab” – Wyss Institute at Harvard University 
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