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Tuberculosis (TB), caused by Mycobacterium tuberculo-
sis (Mtb), is the most prevalent and deadliest infectious diseases 
worldwide, accounting for 10.4 million new cases and nearly 1.7 
million deaths in 2016 [1].  Conventional TB screening and di-
agnostics suffers from low sensitivity and specificity, high-cost, 
and time to results, including GeneXpert, TB acid fast culture and 
smear, the Tuberculin Skin Test (TST) and Interferon-Gamma Re-
lease Assays (IGRA).  The use of rapid and reliable multiplexed 
detection methods to diagnose the spectrum of TB at its earliest 
stages of development and transcending from infection to disease 
are desperately needed.  Significant work to this end (as described 
below) has begun with the utilization of nanoscience research.

Mtb-specific antigens, such as Early Secretory Antigenic 
Target 6 (ESAT-6) and the Culture Filtrate Protein 10 (CFP-10), 
are released into bodily fluids by actively replicating Mtb and 
can trigger chronic human inflammatory mechanisms, both lo-
cally and systemically [2,3].  Currently, most of the detection of 
low-abundance proteins in human bodily fluids still relies on mass 
identification technologies, including electrophoresis and Mass 
Spectrometry (MS) which requires separation and pre-purification 
steps [4].  New nanoscale approaches however are now being de-
veloped and tested, focused upon improving and validating rapid, 
cost-effective, and high-throughput assays to reach better sensitiv-
ity, specificity, and more accurate quantification results for active 
and latent TB identification [5-8].  By utilizing chemico-physical 
properties of nano porous materials to isolate peptide signatures 
of diagnostic Mtb antigens and host biomarkers, with cost-effec-
tive bench-top Matrix Assisted Laser Desorption Ionization-Time 
of Flight Mass Spectrometry (MALDI TOF MS) and other high-
throughput techniques, the time of rapidly, quantitatively, and 
cost-effectively, detecting and assessing potential Mtb diagnostic 
biomarkers is upon us.
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