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Determination of the Effectiveness of the SterilaserTM, a new UV-C Technique For
Disinfection of Athletic Mats
Introduction and Background
The control of contagious skin infections among athletes is a growing concern in light of recent
increases in these infections, especially among participants of contact sports. To succeed at
controlling these infections will necessitate that shared athletic equipment, such as athletic
mats, be thoroughly disinfected in between uses. Any disinfection method used needs to be
quick and easy to use to make it appropriate for wide spread use.1-8
In the past various methods have been used to treat athletic mats to inhibit the transfer of
infectious agents between athletes. Most of these methods involved applying a liquid
disinfectant to the mat and then waiting for the liquid to dry before the mat could be reused. 9-12
The drying time and potential residual chemical residues associated with liquid disinfectants
makes them less than ideal for use in between athletic events such as wrestling matches.
An effective method that is used by hospitals for sterilization of surfaces that will come into
contact with patients is treatment with UV radiation. The type of UV light used is UV-C light in
the 200-280 nm range, with the optimal range for germicidal effects between 245-285 nm. The
dose of UV-C light to be used is based on the intensity of the light source and the time of
exposure. It can be calculated using the formula: D=I(t); where t is the time of exposure
measured in seconds, I is the intensity in mW/cm2, and D is the dosage [mW(s/cm2)]. The
intensity, and thereby the dosage, is also affected by the distance between the light source and
surface to be treated. The closer the light source, the greater the dose.13 Due to the fact that
there is a direct light beam and minimal light scattering, UV-C light is ideal for disinfection of
surfaces such as athletic mats. It has been shown to be an effective disinfection method in a
variety of settings.14-24

Experimental Assessment
The subject of this report is the assessment of the effectiveness of a UV-C sterilization
apparatus, the SterilaserTM, which was developed for use on athletic mats. The UV-C light
apparatus is mounted on wheels for ease of use. This assessment measured the capability of
this product for disinfecting athletic mats under normal use conditions. While the sampling and
culturing methods were performed using strictly sterile protocols, there was no attempt to keep
the room atmosphere sterile. This was done to present the results in a way that would be more
in keeping with the actual conditions that would be experienced during normal use of the mat. In
addition to the presence of athletes, contamination of mats may come from the environment.
Certain types of non-pathogenic fungi are ubiquitous in the air, and non-pathogenic bacteria are
easily shed into the air from the clothing, skin, and nasal and oral cavities of people in the
vicinity of an athletic event. This means that some level of bacteria and/or fungi are likely to be
present on an athletic mat within seconds after any disinfection process.
A standard 6’ X 12’ athletic mat (half) was used for the assessment. This mat was used for
wrestling sessions that lasted for approximately 3 hours each. Sampling of the mat was
performed after the mat had been used, and again immediately after UV-C treatment. The mat
was used, treated and sampled on at least three separate occasions.
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The samples were assessed for presence of bacteria and fungi by plating on standard sterile
growth media (Trypticase soy agar with 5% sheep blood for bacteria, and Mycosel agar for
fungi). Bacterial cultures were incubated at 37o C for 48 hours, and fungal cultures were
incubated at 30o C for 4 days. After incubation the plates were assessed and colony counts
performed and recorded as colony forming units (CFUs). Results comparing three separate
samplings are shown in Table 1, and in graphic form in Figure 1. Figure 2 shows the before and
after growth in a set of typical bacterial and fungal media plates.

Table 1. Colony forming units (CFUs)/mat pre- and post-UV treatment.

Bacteria

Fungi

UV
Treatment

CFUs/mat

Log10
CFUs/mat

Pre 1

97560

4.99

Pre 2

150975

5.18

Pre 3

65640

4.82

Post 1

328

2.51

Post 2

1440

3.16

Post 3

360

2.56

Pre 1

20130

4.30

Pre 2

8023

3.90

Pre 3

31824

4.50

Post 1

180

2.26

Post 2

52

1.72

Post 3

216

2.33
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Log10
CFUs/mat
Average

Log10
CFUs/mat
Reduction
Average

5.00

2.74

2.25±0.23

4.23

2.10

2.13±0.08

Figure 1. Bacterial and fungal colony counts before and after UV-C treatment.
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Figure 2. Typical bacterial plate (A) and fungal plate (B) growth from samples taken preand post-treatment

Results and Conclusions
There was a dramatic decrease in the number of colonies after treatment on both the bacterial
and fungal growth media (with some samples showing no growth after treatment). The average
reduction in growth was very satisfactory for both bacteria and fungi, 99.5% and 99.7%
respectively. These data suggest that this method of treating athletic mats is effective against
both bacteria and fungi. When used in accordance with the manufacturer’s guidelines, this
product will help protect athletes against transference of infectious materials, and may prove to
be invaluable in other similar applications.
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