
Bio-Imaging flagship proposals -Diamond II programme 
Dedicated new beamline for Large Volume Nanoscale BioImaging Beamline &Upgrade I13 for high 
throughput and cryo-ptychography 

 
The increased coherence and brightness made available by the planned upgrade of the Diamond 
synchrotron (Diamond-II) will open the way to high-throughput nano-imaging of large volume biological 
samples. As part of the Diamond-II programme, two flagship proposals have been proposed to provide 
state-of-the-art facilities that exploit the new source capabilities to realise the full potential of Diamond II 
for 3D biological imaging. 
In the first instance upgrades to the I13 beamline in 2021/2022 will include a dedicated in vacuum cryo-
endstation for imaging biological samples. Resolutions of <80 nm for sample sizes of hundreds of microns 
are foreseen. Importantly one can acquire adjacent volumes to be stitched together to easily image mm 
volumes. High-throughput imaging with high levels of automation are proposed (>300 samples/day has 
been demonstrated as feasible at I13 in a pilot experiment in September for less demanding samples).  
Furthermore, our expectations are that the growing demand for large volume imaging at the nanoscale will 
require a dedicated beamline to cater for the needs of the user community. Thus, additionally we are 

proposing a new, 
dedicated 
bioimaging beamline 
to rapidly image 
thick/large volume 
biological samples at 
20 nm resolution for 
millimetre 
specimens while 
allowing specimen 
sizes up to a few 
cm’s at 500 nm 
resolution. Timelines 
for the new 
beamline coming on-
line would be 
approximately late 

2028.  
An essential part of realising these proposed flagship projects is to provide clear evidence of support and 
need from the community. Therefore, expressions of interest in these projects is a crucial part of the 
case being put forward to the Diamond Science Advisory Committee in December 2020. To facilitate 
input we have set up a web form and short succinct support statements are very much encouraged.  
The  Diamond II science case can be found here 
The outline flagship proposal for the upgrade of I13 (here) 
The outline flagship proposal for a new dedicated large Nanoscale BioImaging Beamline (here) 

Provide your support for the flagship projects through the web based form (here) 
(please submit by 20th November deadline!) 

Recent Publications and reviews of interest: 

https://pubmed.ncbi.nlm.nih.gov/28740127/ nm-imaging by Cryo X-Ray Ptychography  

https://pubmed.ncbi.nlm.nih.gov/28787573/ review X-ray  biological imaging 

https://pubmed.ncbi.nlm.nih.gov/32103752/ review of X-ray imaging for biology 

https://pubmed.ncbi.nlm.nih.gov/32162903/ 3D correlative cryo X-ray microscopy example 

https://pubmed.ncbi.nlm.nih.gov/32929244/ 

https://www.diamond.ac.uk/Home/About/Vision/Diamond-II.html
https://www.diamond.ac.uk/dam/jcr:643fcf03-2f02-41c8-9af5-cf0c4b08ea09/Imaging%20&%20Microscopy%20-%20Upgrade%20I13%20for%20high%20throughput%20and%20cryo-ptychography.pdf
https://www.diamond.ac.uk/dam/jcr:e881c571-a76b-408b-b8ec-8be8a8530f34/Bio-Imaging%20-%20Large%20Volume%20Nanoscale%20BioImaging%20Beamline.pdf
https://tinyurl.com/y4tqkzx7
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