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Introduction: Solar radiation is a major cause for skin cancer development. Sunlight consists
of ultraviolet (UV) and visible light (VL). Human skin is exposed to VL and long wavelength
UVA1 (VL+UVA1) even after application of organic broad-spectrum sunscreens. 

Objective: This study evaluated doses corresponding to VL+UVA1 capable of causing
perceptible skin responses and correlated them to duration of outdoor sun-exposure. 

Methods: Ten subjects with Fitzpatrick skin phototype IV-VI were enrolled. Subjects were
irradiated with VL+UVA1 (less than 0.5 % long wavelength UVA1) with doses ranging
80-480 J/cm2. Skin responses were evaluated immediately, 24 hours, 7 and 14 days after
irradiation using investigator’s global assessment (IGA) scores and diffuse reflectance
spectroscopy (DRS). Two 4-mm punch biopsies (irradiated and unirradiated site) were
obtained at 24-hours. 

Results: IGA assessed threshold doses for pigmentation and erythema immediately after
irradiation were 168 J/cm2 and 400 J/cm2 respectively; whereas those measured via DRS
were 104 J/cm2 and 280 J/cm2 respectively. Delayed tanning (DT), occurring 7-10 days
later, had a threshold dose of 391 J/cm2 and 136 J/cm2, as measured with IGA and DRS
respectively. At 24 hours after irradiation, there was a statistically significant increase
(p<0.05) in COX-2, the marker of inflammation, at the irradiated site compared to non-
irradiated area.  

Conclusion: Photoprotection beyond UV is necessary, especially for individuals with skin of
color and those with hyperpigmentary disorders like melasma and post-inflammatory
hyperpigmentation. Organic filters do not absorb the waveband investigated in this study.
Results indicate that approximately 2 hours of outdoor sun-exposure can result in a dose of



this waveband (̴ 400 J/cm2) capable of inducing inflammation, immediate erythema and
persistent pigmentation. Sub-clinical changes can occur at relatively smaller doses; in
approximately 30 minutes for some (̴ 80 J/cm2). Future studies are needed to investigate
the impact of this waveband on lighter skin individuals.
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