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Antimicrobial resistance (AMR), viruses, pandemics and hospital-acquired infections are rising as global
threats. Three million of US AMR infections kill 50,000/y and 1.3 M/ globally ', * If the trend is not reversed, AMR
infections will pass cancer as leading cause of death by 2050. In 2009-19, outbreaks occurred every 2 years instead
of ~ four years in the past 200 years: HIN1 (2009), MERS (2012), Ebola (2014), Zika (2015), and Covid (2019).

Surface sterilization that is effective, rapid, reliable, safe, easy-to-deploy, and low-cost is needed to combat
AMR, nosocomial infections, and viruses. Sterilization defined by the US FDA, the EU and the International
Standard Organization (ISO) ? is reduction of the probability for a single viable microorganism to remain after
sterilization to 10°¢ , a Sterility Assurance Level (SAL) of 6. FDA-approved methods are vaporized hydrogen
peroxide (VHP), Ethylene Oxide (EtO), gamma irradiation (g), or autoclaving. These are difficult to use in public
spaces, and are time-, materials-, and energy-costly. VHP, EtO, and g are environmentally harmful.

This study seeks to establish quantitatively whether low-cost low power UVC LEDs can sterilize surfaces
rapidly, effectively, and reliably to a SAL of 6 without such drawbacks. UVC neutralizes pathogens by disrupting
their DNA/RNA. UVC has only been shown to be effective for disinfection (SAL = 3)*. This work measures the
SAL of 260280 nm UVC LED irradiation using Lactobacillus a. (L. a) as test pathogen. Two independent studies
are conducted with two L. a. solutions calibrated each to 10 and 100 M of Colony Forming Units (CFU’s)/m
inoculated in 3 sets of ten 100 mm agarose plates to culture in parallel. One control ‘No UVC’ set of ten inoculated
surfaces is compared to two irradiated sets, UVC1 and UVC2. The UVC source consists of four 260-280 nm power
calibrated LED 3 . One half of each plate in UVC1 and UVC2 is irradiated for 180 s at 1 cm, while the other half
unirradiated.

Irradiation with 260-280 nm UVC LEDs irradiation within 1 ¢m for 3 min. at a power density of 0.8 + 0.04
mW/cm? sterilizes to a SAL > 8, two orders of magnitude better than the minimum SAL of 6. Reaching a high SAL
of 8 can also be useful for studies with other pathogens.
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