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LUCAS: Lensless Ultra wide -field Cell monitoring Array platform
based onShadow imaging



Lensfree(On-Chip Imaging)
Compact, Coseffective
High-throughput :
Highly sensitive (Incoherent Holography) :
Tolerant to Misalignments pos

LUCAS: Lensless Ultra Wie-field Cell monitoring Array platform
based onShadow imaging
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Spatially Incoherent Light

IncoherentLensfreeHolography Using Large Apertures:
-Reduced speckle noise and multiple interference noise
-Reduced crostalk among cells
-Tolerant to misalignments; No need for coupling optics
-No need for lasers; LEDs would be sufficient
-Significantly larger field of view




40x microscope image LUCAS image




Blood Analysis using LUCAS

LUCAS Counting Accuracy for RBC
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Blood Analysis using LUCAS

LUCAS Counting Accuracy for RBC
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White Blood Cell Counting from whole blood
samples with <10% error
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Cell counting in microfluidic channels based on LUCAS

PDMS based £hannel
microfluidic device
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We can achieve a specificity 0f90%and an efficiency of 90% for
capturing CD4 cells from whole blood.

Collaborator: RevzinGroup UC Davis
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CD4 CDS8 counts using LUCAS

Collaborator: RevzinGroup UC Davis
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Detection of bacteria and parasites at low
concentrations for water quality management

E. coli is difficult to see ever
with a 40X objective lens.
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holograms ofE. coli sample

LUCAS measures idine SI
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Field-Portable DualMode Microscope J Conventional Reflection Microscope Imag
(Reflection Image) y (10X Objectiveens 0.25 NA)  }
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Histopathology slide (Human Skin)




Super-resolution LUCAS

Sub-micron resolution over 24mm “?field-of-view = _
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