





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Kirigami electronics for long-term electrophysiological recording of human neural organoids and assembloids
  
       View ORCID ProfileXiao Yang, Csaba Forró,  View ORCID ProfileThomas L. Li,  View ORCID ProfileYuki Miura, Tomasz J. Zaluska,  View ORCID ProfileChing-Ting Tsai,  View ORCID ProfileSabina Kanton, James P. McQueen, Xiaoyu Chen, Valentina Mollo, Francesca Santoro,  View ORCID ProfileSergiu P. Paşca,  View ORCID ProfileBianxiao Cui

  
      doi: https://doi.org/10.1101/2023.09.22.559050 

  
  
  

Xiao Yang 
1Department of Chemistry, Stanford University, Stanford, CA, USA
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Xiao Yang


Csaba Forró 
1Department of Chemistry, Stanford University, Stanford, CA, USA
4Center for Advanced Biomaterials for Health Care, Instituto Italiano di Tecnologia, Naples, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Thomas L. Li 
1Department of Chemistry, Stanford University, Stanford, CA, USA
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Thomas L. Li


Yuki Miura 
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yuki Miura


Tomasz J. Zaluska 
1Department of Chemistry, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ching-Ting Tsai 
1Department of Chemistry, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ching-Ting Tsai


Sabina Kanton 
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sabina Kanton


James P. McQueen 
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Xiaoyu Chen 
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Valentina Mollo 
4Center for Advanced Biomaterials for Health Care, Instituto Italiano di Tecnologia, Naples, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Francesca Santoro 
4Center for Advanced Biomaterials for Health Care, Instituto Italiano di Tecnologia, Naples, Italy
5Institute for Biological Information Processing - Bioelectronics, IBI-3, Forschungszentrum Juelich, Juelich, Germany
6Neuroelectronic Interfaces, RWTH Aachen, Aachen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sergiu P. Paşca 
2Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA
3Stanford Brain Organogenesis, Wu Tsai Neurosciences Institute and Bio-X, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sergiu P. Paşca
	For correspondence: 
bcui@stanford.edu
spasca@stanford.edu


Bianxiao Cui 
1Department of Chemistry, Stanford University, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bianxiao Cui
	For correspondence: 
bcui@stanford.edu
spasca@stanford.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Organoids and assembloids have emerged as a promising platform to model aspects of nervous system development. Longterm, minimally-invasive recordings in these multi-cellular systems are essential for developing disease models. Current technologies, such as patch-clamp, penetrating microelectrodes, planar electrode arrays and substrate-attached flexible electrodes, do not, however, allow chronic recording of organoids in suspension, which is necessary to preserve their architecture. Inspired by the art of kirigami, we developed flexible electronics that transition from a 2D pattern to a 3D basketlike configuration to accommodate the long-term culture of organoids in suspension. This platform, named kirigami electronics (KiriE), integrates with and enables chronic recording of cortical organoids while preserving morphology, cytoarchitecture, and cell composition. KiriE can be integrated with optogenetic and pharmacological stimulation and model disease. Moreover, KiriE can capture activity in cortico-striatal assembloids. Moving forward, KiriE could reveal disease phenotypes and activity patterns underlying the assembly of the nervous system.
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