CRYO-EM AND MICROFLUIDICS INTEGRATION

» Time-resoled ayo-EM is usedo determine the structure of transient
intermediates duing reactions with biolo gical macomolecules.
« Temporal snapshots @e obtained by quickly mixing and quenching two
reactants, then observing the resultin aTEM.
e Microfluidics are idealfor this application because theyexhibit:
¢ Low sampleconsumption
* Predictable flow
* Easymtegration with other fluidic components (e.g. sprayer nozzles
o Low turbulence in small channels poses a degi challenge to minimize
the mixing time, which is a limiting factor in the temporal resolution of &
the device.
* GOAL: CRATE AWORKING SIMWATION FOR FUTURE IRBVEMENS
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Vorticity Magnitede imillions of rad s

SIZE-REDUCING SYMMETRY CONDITION

MESH REFINEMENT STUDY - VORTICITY CONVERGENCE
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SIMULATION PARAMETER

Maximum mesh size

Dynamic viscosity 1mPas

Fluid density

1000 kg/m?

Reynold's number 285

FUTURE IMPROVEMENTS & DIRECTIONS

¢ Simulate the whole mixerto fully replicate the device
» Runconcentration-based studyto visualize the mixing of the reactants
» Optimize the geometry to minimize reactants mixing time
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