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Research Summary 

Daniel's research is in the area of bioprocess analysis. The area is fundamentally  

linked to the speed and capabilities of the analytical techniques used. The rise of  

"omics" (genomics, proteomics, transcriptomics and metabolomics) has lead to significant  

efforts in the area of analytical instrumentation to match these needs. This offers exciting possibilities 

to those engaged in the analysis of processes involving biological molecules at every scale. Daniel 

carried out pioneering studies into the use of biosensors to monitor and control the production of 

biopharmaceuticals. Bioprocess analysis does not only concern itself with instrumentation, it is also 

related to how experimentation is conducted and how the data is used. The desired outcome is 

methods that have applications as tools for future bioprocess development and control. To this end 

Daniel manages research activity as one of 5 principal investigators within the IMRC in Bioprocessing 

supported by leading national and multi-national companies. As part of this he supervises projects in 

collaboration Medimmune studying antibody degradation at solid liquid interfaces in the presence 

of shear and with Pfizer that proposes the hypothesis that mass spectrometry based methods may 

be used to understand product and contaminant physicochemical properties providing a logical 

framework for the design. He also supervises work with Merck on automated micro-chromatography 

which will be applicable to process development. Daniel is also involved in several interdisciplinary / 

cross institution projects. He is joint supervisor of studies with the London Centre for Nanotechnology 

(LCN) to investigate microfluidic methods to measure protein stability. This led to a successful grant 

bid with Dr Paul Dalby to the BBSRC funded Bioprocessing Research Industry Club (BRIC) titled "A 

new microfluidic tool for rapid analysis of protein stability and integrity in bioprocesses" in which 

Daniel is co-investigator. Further work in the area of microfluidics has been initiated with Prof. Steve 

Haswell at Hull University and Prof. Gary Lye. This examines the fundamental limits of scale-down of 

packed bed chromatographic systems in the bioprocess sector which will have implications for 

bioprocess development and control.  

 

“Nanofibers as Adsorbents for Continuous Chromatography” 
 

Electrospun polymeric nanofibers offer a possible solution to limited 

productivity in downstream processing. Here we fabricate cellulosic 

nanofibers, which are packed into a cartridge to promote flow 

distribution and functionalized. The resultant material is more resilient to 

fouling and can be operated at much higher flowrates for a given 

pressure drop while maintaining capacity. To utilise these excellent mass 

transfer properties continuous chromatography is used to offer significant 

productivity improvements. 
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