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The unique property of slow light in photonic crystal (PC) waveguides has enabled novel miniature chip-integrated optical 
devices over the past decade. When integrated with a slot which further confines the light, PC slot waveguides enable 

enhanced interaction between slot waveguides and any material filling the slot. In on-chip optical interconnects, this property has 
led to demonstrations of 1000 pm/V electro-optic coefficients. 300αm long PC slot waveguides have demonstrated the capability 
to selectively detect volatile organic compounds such as xylene and trichloroethylene in water down to sub-10 ppb concentrations 
via near-infrared absorption signatures. In air, PC slot waveguides detect 100 ppm of methane via near-infrared absorption 
spectroscopy on-chip. When PC waveguides are coupled to high quality factor PC microcavities, optical trapping by the high-Q 
microcavities makes the platform highly sensitive to changes in the refractive index of the ambient in the vicinity of the PC 
microcavity. Label-free biosensors were demonstrated with the highest sensitivities (down to 1 femto-molar) amongst all on-chip 
and off-chip optical technologies with the highest miniaturizaton.

In this talk, we will present our recent work on extreme sensitivity PC microarrays and their applications in high throughput, 
simultaneous and multiplexed in-vitro diagnostics of lung cancer and breast cancer, with small sample volumes. We will also 
present our work on the PC slot waveguide platform in environmental sensing in the mid-infrared. We demonstrate that the PC 
open sensor platform is extremely versatile and showcase its potential for high throughput multiplexed diagnostics across several 
scientific and technical disciplines.
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