Asymmetricillumination based differential phase contrast (Al-DPC) for full-field
transmission imaging of phaseinformation in biological specimens

Shalin Mehta'*3 and C. J. R. Sheppard™*

! Bioimaging L aboratory, Div of Bioengineering, National University of Singapore, Singapore 117574
2 Graduate Programmein Bioengineering-NGS, National University of Singapore, Singapore
3Liver Cancer Functional Genomics L ab, National Cancer Centre, 11 Hospital Drive, Singapor e 169610
“Department of Diagnostic Radiology, National University of Singapore, Singapore
Email: shalin@nus.edu.sg

KEYWORDS: Differential phase contrast, asymmetric illuminatiphase gradient imaging,
phase reconstruction, live cell imaging.

Differential phase contrast (DPC) is a simple yatverful quantitative phase gradient imaging
method which has been implemented using split-ti@téc laser scanning microscopes (1). The
principle of reciprocity suggests that equivalemaging can be performed with 'split-
illumination’ in the full-field transmission moddn this presentation, we give the first
demonstration of the validity of this hypothesise \&ynthesize split illumination by subtracting
two images (say A and B) obtained with oppositdaced half-aperture stops in condenser back
focal plane using a CCD detector.

DPC has certain advantages over the popular phaskegt imaging method of differential
interference contrast (DIC) while still producindpas-relief appearance as does DIC. Its simpler
image formation process facilitates easier rettieofh phase information independent of
amplitude information from the ratio (A-B)/(A+B).t Idoes not rely on manipulation of
polarization and therefore works well with plasdighstrates on which biological specimens are
usually grown. It is more light efficient and herless phototoxic to cells and is much cheaper to
implement (2, 3). AI-DPC images of test specimedmtoms, dried nail polish and water
droplets immersed in oil) and real specimens (buggithelial cells and human colon cancer cell
line) demonstrate that AI-DPC accentuates or rstaith these advantages while being fast
enough for live cell imaging. The Hilbert transfolmased qualitative 3D phase reconstruction
method reported for DIC works well with AlI-DPC imesy (4). The techniques are being
developed further to achieve quantitative phasesoreanent.

Fig.1 HCT116 cells (grown on
plastic Lab-TeKM chambered
slides and mounted in medium
R.l. 1.52) were illuminated with
1.4 NA condenser and imaged
with 100x 145 NA oil immersiol
objective.
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