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Selected Research Experience  

PDRA in Artificial Cell Engineering (Imperial College London)                                                09/2022 – Current 
Supervisor: Dr Yuval Elani 

- Developed first platform for continuous production of cell-sized lipid vesicles with varying lipid 
compositions using microfluidics. 

- Invented a new simple to use technique for quantifying cell surface charge potentials using fluorescent 
DNA based sensors. 

- Invented a microfluidic technique for connecting microfluidic devices in a pressure de-coupled modular fashion, 
negating the need for time-costly re-design when integrating devices (publication in prep). 

- Researcher Co-Investigator for BBSRC Transformative Research Technologies 23 grant. Conceived the 
project idea and wrote grant application for awards of £250k. 12 month project outcomes include 3 
publications, an active PhD project extending this work, and two publications in preparation. 

- Developed OpenAI gym style framework for training vision based reinforcement learning controllers for 
microfluidics.  

- Pioneered robust two-photon lithography fabrication of microfluidic moulds using NanoScribe. 

PhD Candidate in Biophysics (University of Cambridge)                            10/2018 – 11/2022 
Supervisor: Prof. Ulrich Keyser 
 Thesis: Quantification of membrane transport rates using optofluidics. 

- Designed new techniques to sequentially build artificial cell membrane models and sense transmembrane ion 
transport optically, combining novel microfluidics and DNA nanotechnology. 

- Developed computer vision suite for analysing optical membrane permeability experiments, including a GUI 
for visualizing analysis sub procedures. 

- Established experimental methods and software for studying the controlled fusion of oppositely charged lipid 
membranes. 

- Designed a theoretical simulation of the ion transport process for elucidating mechanisms behind transport 
experiments.  

- Trained neural networks for fast high accuracy detection of single vesicles within microfluidics 

- Engineered robotic microfluidic and microscopy setup for collecting training data for microfluidics control. 

- Demonstrated a microfluidic process for the reconstitution of OmpF protein into Giant Unilamellar Vesicles 
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Conference presentations and Invited talks 

Conference talks & poster presentations 

- SynCell 2024 (Accepted talk) 

- German Biophysics Society Meeting 2024 (Accepted talk) 

- Workshop Integrating synthetic biology and single molecule biophysics, 2024 (Invited Flash talk) (best poster 

prize) 

- Physics of life 2023 (Poster) 

- British Biophysical Society Biennial meeting (Flash talk & poster) 

- Build-a-Cell Workshop, Boston (Poster, Technical Lead of working group) 

- Functional DNA Nanotechnology (Poster) 

Invited talks 

- CalTech Synthetic Cell seminar (Invited talk). 

- Imperial Biomicrofluidic Technical Seminars (Invited talk). 

Teaching and Supervision. 

PhD student Assistant Supervisor & Project lead      10/2022 – Current 

- Officially recognised as Assistant Supervisor for a PhD student in the Elani lab. Lead bi-weekly catch up 
meetings and attend quarterly catch up with industrial collaborators. 

- Conceived main project idea for two further PhD students, one in robotic integration of microfluidics and 
microscopy, and the other in AI assisted Protein Network Design. 

Masters project supervisor (Imperial College London)      10/2022 - Current 

- Supervised three Masters students in synthetic cell engineering, spread consistently since arriving in Imperial. 

Masters project supervisor (University of Cambridge)                                 10/2021 - 06/2022 

- Created and supervised several master’s student projects during the course of my PhD, including intelligent 
control of microfluidics using reinforcement learning and simulations of particle velocities under pressure 
driven microfluidic flow. 

- Successfully applied for a UROP grant to support one proposed project for a summer research intern. 

                         09/2020 – 09/2022 

Awards and Achievements 

- BBSRC Transformative Research Technologies Award (£250,000). 

- BBS Biophysics week event award (£250) received to independently host seminar on designing artificial active 
transport systems. 

- Poster prize (£100) from “Workshop Integrating synthetic biology and single molecule biophysics” 

- Cambridge/National Physical Laboratory iCASE award 

- Elected Scholar at Gonville & Caius college. 


