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Letter to the Editor
222-nm ultraviolet light
inactivates dried inocula of
human rhinovirus and human
coronavirus on a glass carrier
Sir,

Narita et al. demonstrated strong germicidal effects of
254-nm and 222-nm ultraviolet C (UVC) light against various
suspensions of pathogenic bacteria, yeasts, an enveloped
virus (influenza A) and a non-enveloped virus [feline calcivi-
rus (FCV), a surrogate of the human norovirus] [1]. UVC light
strongly inactivated influenza A, but inactivation was less
pronounced on the non-enveloped or naked FCV. Dried
inocula of other naked viruses have been shown to be
infectious for weeks, whereas the dried inocula of the
enveloped viruses influenza A and herpes simplex type 1 were
infectious for <5 days [2]. This study explored the germicidal
impact of different amounts of far-UVC irradiation (222-nm)
against dried inocula of a naked human rhinovirus (HRV type
37) and an enveloped human coronavirus (HCoV 229E) on a
glass carrier.

Study parameters were HRV type 37 (ATCC, VR-1147,
Manassas, VA, USA), MRC-5 human embryonic lung fibro-
blasts (ATCC), temperature (21.2e22.0oC), humidity
(15.0e19.5%), organic soil load (1% fetal bovine serum), and
test medium (Minimal Essential Medium; Life Technologies,
Carlsbad, CA, USA) supplemented with 10% [v/v] heat-
Table I

Virucidal effect of 222-nm ultraviolet C (UVC) light on dried inocula of h
on glass carriers

Virus Control

Exposure to

ambient air (s)

Viral titre

(TCID50/100 mL)a
Exposu

UVC

HRV type 37 11 1 x 104.82

34 1 x 104.64

241 1 x 104.50

HCoV 229E 12 1 x 104.50

33 1 x 104.32

243 1 x 104.64

Viral titres are mean values of samples run in duplicate.
a Stock solutions for HRV type 37 and HCoV 229E contained 1.0 x 105.5 TCID

control for RHV type 37 and HCoV 229E contained �1 x 100.50 TCID50/100 m
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inactivated fetal bovine serum (Life Technologies), 100
units/mL penicillin (Sigma-Aldrich, St. Louis, MO, USA), 10
mg/mL gentamicin (Thermo Fisher, Ward Hill, MA, USA) and
2.5 mg/mL amphotericin B (Sigma-Aldrich). The study
parameters for HCoV 229E (ATTC, VR-740) were the same
except WI-38 human lung cells (ATCC) were the indicator cell
culture, and the fetal bovine serum of the test medium was
2% (v/v). Test and control carriers were run in duplicate.
Treated carriers were placed 101.6 cm directly below a 250-
W far-UVC excimer lamp (Sterilray Luminaire, Somersworth,
NH, USA) and irradiated at three different dosages (Table I).
Dosages were measured using the ILT2400 radiometer
(International Light Technologies, Peabody, MA, USA). Fol-
lowing exposure, test carriers were resuspended, serial 10-
fold dilutions were made, and dilutions were assayed for
infectivity [median tissue culture infectious dose (TCID50)].
Control carriers were exposed to ambient air for the same
amounts of time as treated carriers. A test-substance cyto-
toxicity control was run concurrently and exposed to ambient
air for 243 s. Infectivity of controls was determined using the
same method as test carriers.

Dried inocula of HRV and HCoV on glass carriers were inac-
tivated increasingly in response to higher dosages of 222-nm
UVC light (Table I); however, the naked HRV may be more
stable at low dosages (i.e. 0.9 mJ/cm2). HRV accounts for
50e66% of common colds, and HCoV is the second leading cause
of this illness [3,4], resulting in billions of indirect and direct
costs each year [5]. Paradoxically, the common cold may pro-
tect people from contracting coronavirus disease 2019 [6] and
influenza [7] through viral competition. Although excimer far-
UVC lamps that emit 222-nm light are now commercially
uman rhinovirus (HRV) type 37 and human coronavirus (HCoV) 229E

Treatment

re to 222-nm

(mJ/cm2)

Viral titre

(TCID50/100 mL)
Log10

reduction

Percent

reduction

0.93 1 x 104.57 0.25 43.80%
2.72 1 x 103.64 1.00 90.00%

19.35 1 x 102.14 2.36 99.60%
0.95 1 x 103.39 1.11 92.20%
2.69 1 x 103.07 1.25 94.40%

19.42 1 x 101.32 3.32 99.95%

50/100 mL and 1.0 x 105.0 TCID50/100 mL, respectively. The cytotoxicity
L.
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available and can be a powerful prophylactic against HRV and
HCoV, additional research is needed to optimize the use of 222-
nm UVC light for the best health outcomes.
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