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The results presented demonstrate the suitability of our developed
monochromatic blue light sources as a standardized method to investigate the
effect of blue light on the skin in terms of oxidative stress, extracellular matrix
degradation and skin pigmentation. We confirm that a variation in the expression
of pigmentation due to blue light 412 nm and 450 nm exists in skins of different
phototypes. Our data points towards a possible underlaying mechanism of
pigmentation following blue light exposure which is dependent on the skin
phototype.

Figure 1(a): The level of oxidation in the human skin explants monitored
by measuring the induction of ROS following exposure to blue light 412
nm and 450 nm. (b): The quantification of squalene in the human skin
explants monitored following exposure to blue light 412 nmand 450 nm.

Figure 2: Melanin content in human skin explants fromdonor of
either (a) phototype III or (b) phototype VI after exposure to
different sources of blue light

Figure 4(a): Quantification of carbonylated proteins and distribution of individual values. The evolution of the oxidation rate shows a statistically significant
increase (p <0.05) of 50% between control and blue light exposure. (b) the visualization of the in-situ oxidative level (carbonylation) is presented as
intensity of carbonylation signal (in red). Increased levels of oxidative damage (carbonylation) have been observed upon stress (blue light) exposure in
comparison to the not exposed zone. (c) Level of oxidized squalene (SQOOH) was monitored in the un-exposed and exposed tape strips.

Figure 3(a): The degradation of the extracellular matrix by affecting the induction of the precursor of collagen I (pro-collagen I) (b): Using a fluorescent 
labelled probe targeted at specifically unwound collagen and degraded collagen (Red stained).
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Ø Until recently, visible light (VL) (400–700 nm) such as blue light was
considered as devoid of any cutaneous photobiological effects1.

Ø It has since been reported that blue light can affect the molecular structure of
the skin by inducing hyperpigmentation, increased oxidative stress leading to
lipid peroxidation, protein carbonylation, inflammation which in turn leads to
significant photo-aging2,3,4.

Ø Through the scientific evidence on the detrimental cutaneous effects of blue
light1-4, cosmetic products purporting sunscreen filters and antioxidant actives
with blue light protection claim are increasingly commercially available5.

Ø However, a major setback is the lack of standardized methodology to
substantiate the efficacy of the products objectively and accurately on human
skin6.

Ø The aim of this study is to setup ex vivo and in vivo methodologies that
monitor detrimental effects such as pigmentation and oxidative stress as a
result of exposure to two wavelengths of blue light (412 nm and 450 nm).

The in vivo methodology:

The ex vivo methodology:

Figure 5: Determination of the L*a*b* and ITA parameters in (a)
light skinned (phototype III-IV) or (b) dark-skinned (phototype V-VI)
exposed to different doses of blue light 412 nm

Figure 6: Determination of the L*a*b* and ITA parameters (a) in
pale skinned (phototype III-IV) or (b) dark-skinned (phototype V-VI)
exposed to different doses of blue light 450 nm

ØExposure to blue light 412 nm and 450 nm induced in both phototypes a decrease in the
L* parameter and ITAo which correlated with an increase in pigmentation.

ØFor the a* parameter, an increased was noted corresponding to increased erythema in
light skin. However, no significant changes in a* parameter was observed for phototype
V-VI.

ØFor b* parameter, no changes was observed for phototype III-IV. As for phototype V-VI,
a decrease in b* parameter was observed corresponding to an increase in bluish colour.

ØThese results suggest that skin of different phototype does not react the same way to
blue light.
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