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According to the National Institute of Health, approximately 2 million patients suffer with healthcare-associated infections (HAIs) in the USA, and nearly 90,000 are estimated to die. The overall direct cost of HAIs to hospitals ranges from US $28 billion to $45 billion. While the range is wide, HAIs are clearly expensive. Historically, HAIs were kept at bay with antibiotics and traditional chemical disinfection techniques [1]. It is now clear that the tools of the past are losing their efficacy. With this in mind, photonic disinfection of air, surfaces and liquids has witnessed rapid adoption within many industries (drinking water purification, wastewater treatment, indoor air purification among many others) over the last 20 years. More recently light-based disinfection technologies have started to make their way into hospitals, clinics and medical centers. 

When discussing photonic based disinfection methods, it is important to use terms such as “disinfection” or “inactivation” instead of terms like “sterilize” and “kill” due to the photochemical mechanisms involved. The typical mechanism of photonic disinfection yields a metabolically living cell that is unable to replicate further therefore the risk of infection is reduced or eliminated [2]. 
One popular photonic (or light-based) disinfection method utilizes UVC wavelengths (200 to 280 nm) to disrupt the replication mechanism of a bacteria or virus. These wavelengths (200 to 280 nm), with peak absorption occurring around 265 nm, are readily absorbed by the DNA material of bacteria, virus, yeast, mold and other biologicals. Once enough UVC photonic energy is absorbed by the DNA material a photochemical effect, known as a thymine dimer, can occur in which two adjacent thymine strands fuse together. Once enough thymine dimmers develop within a DNA strand, the target organism can no longer replicate and is therefore unable to create an infection [2]. Light sources that produce UVC wavelengths include low pressure mercury arc lamps (254 nm), UVC LED’s (commonly 265 nm, 280 nm), medium pressure mercury arc lamps (polychromatic) and xenon flash lamps (polychromatic).
A second more recent photonic disinfection technology utilizes blue light (primarily 400 to 420 nm). Blue light wavelengths (primarily 405 nm light) are absorbed by porphyrin (a molecule found in both gram positive and gram negative bacteria) which in turn becomes excited. Through a photochemical effect the excited porphyrin molecules produce reactive oxidation species (ROS). These ROS’s then cause intercellular oxidation damage which in turn compromises the outer membrane of the bacterial cell causing the cell to eventually die [3]. Blue light disinfection is only effective with bacterial strains and is not effective on viruses as viruses do not contain porphyrin [4] Light sources that produce 400 to 420 nm blue light include phosphor coated low pressure mercury arc lamps and LEDs.
In summary, light-based disinfection technologies have well documented histories of making positive impacts in the fields of water disinfection and air purification. With this positive track record in mind, wide-spread adoption of photonic disinfection used in conjunction with traditional infection prevention methods is highly recommended in all hospital and medical facilities. Enacting such disinfection methods will aid in the reduction of HAI contraction rates which in turn, will save money and lives.
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