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Diagnostic tools are required by the entire spectrum of cancer diagnosis and treatment. The 
different diagnostic tools however work on very different length scales from 3D cell cultures 
to the detection of single molecules. In this talk we will cover a range of diagnostic 
technologies we are developing that cover the lengths scales required for evaluation of drug 
treatments to the early detection of cancer.  
 
Starting from the larger size scale, the talk will describe our bespoke 3D bioprinter for 
producing in vitro 3D cell spheroid cancer models [1]. The types of 3D cell biology assays 
will be described including our initial work on primary cell tumoroids for personalised 
medicine. We will then progress to technologies that allow us to capture rare cancer cells and 
then release single cells for further investigation on demand [2]. We will then switch the 
emphasis to diagnosis and ultrasensitive biosensors that can detect just a few microRNA 
molecules for early cancer diagnostics [3]. Finally approaches to developing quantitative 
biosensors that can detect single molecules will be discussed [4,5]. 

 
 

References: 
[1] R.H. Utama, L. Atapattu, A.P. O’Mahony, C.M. Fife, J. Baek, T. Allard, K.J. O’Mahony, J. Ribeiro, K. Gaus, M. Kavallaris*, J.J. Gooding*, Precise, high-throughput 

production of multicellular spheroids with a novel 3D bioprinter, iScience 23 101621 (2020). 

[2] S.G. Parker, Y. Yang, S. Ciampi, B. Gupta, K. Kimpton, F.M. Mansfeld, M. Kavallaris, K. Gaus, J.J. Gooding, A unique photoelectrochemical platform for the capture 

and release of rare single cells, Nature Comm. 9 2288 (2018).  

[3] R. Tavallaie, J. McCarroll, M. Le Grand, N. Ariotti, W. Schuhmann, E. Bakker, R.D. Tilley, D.B. Hibbert, M. Kavallaris, J.J. Gooding, DNA-programmed electrically 

reconfigurable network of gold-coated magnetic nanoparticles enables ultrasensitive microRNA detection in blood, Nature Nanotech. 13 1066-1071(2018). 

[4] Y.F. Wu, R.D. Tilley, J.J. Gooding, The Challenges and Solutions in Developing Ultrasensitive Biosensors, J. Am. Chem. Soc. 141 1162-1170 (2019). 

[5] K. Chuah, Y. Wu, S.R.C. Vivekchand, K. Gaus, P.J. Reece, A.P. Micolich, J.J. Gooding, Nanopore Blockade Sensors for Ultrasensitive Detection of Proteins in Complex 

Biological Samples, Nature Comm 10 2109 (2019). 


