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Niacinamide, a derivative of vitamin B3, and coenzyme Q10 (CoQ10), a component of the electron transport chain, are
two molecules with potential benefits for skin health and longevity. This comprehensive review discusses the molecular
mechanisms through which niacinamide and CoQ10 contribute to maintaining skin cell vitality and combating inflammatory
stressors, both on the skin and within the body. Additionally, it highlights the synergy between these two ingredients in
cosmetic formulations and potential interactions with other active ingredients. Evidence suggests that niacinamide and
CoQ10 can improve skin barrier function, reduce inflammation, promote collagen synthesis, and mitigate the detrimental
effects of ultraviolet radiation. These findings emphasize the importance of niacinamide and CoQ10 in supporting skin
health, longevity, and their potential in optimized cosmetic formulations.

Introduction

Skin health and longevity are influenced by a combination of intrinsic and extrinsic factors that contribute to the
accumulation of molecular and cellular damage [1]. Niacinamide, a derivative of vitamin B3, and CoQI0, an essential
component of the mitochondrial electron transport chain, have emerged as molecules with potential benefits for supporting
skin health and preventing premature cellular aging [2,3]. This review explores the molecular mechanisms by which
niacinamide and CoQ10 contribute to the maintenance of skin cell vitality and the mitigation of inflammatory stressors on
the skin and within the body.

Improving Skin Barrier Function

Both niacinamide and CoQ10 have been shown to enhance skin barrier function. Niacinamide increases the levels of
key structural proteins, such as filaggrin and involucrin, and promotes the synthesis of ceramides, crucial components of the
stratum corneum lipid matrix [4,5]. CoQ10 helps maintain the integrity of cell membranes and supports lipid metabolism,
contributing to skin barrier function [6]. Improved skin barrier function results in reduced transepidermal water loss and
increased moisture retention, essential for maintaining skin elasticity and resilience [7].

Reducing Inflammation

Inflammation is a critical factor in the decline of skin function and appearance, contributing to the degradation of
extracellular matrix proteins, such as collagen and elastin [8]. Both niacinamide and CoQIl0 have been reported to exert
anti-inflammatory effects. Niacinamide inhibits the production of pro-inflammatory cytokines, including interleukin-6
(IL-6) and tumor necrosis factor-alpha (TNF-a) [9]. CoQ10 has been shown to modulate the expression of genes related
to inflammation and oxidative stress, such as NF-kB and Nrf2, providing a link between CoQ10 and the inflammatory
response [10].

Synergy Between Niacinamide and CoQ10 in Cosmetic Formulations

The combination of niacinamide and CoQ10 in cosmetic formulations can offer synergistic benefits for skin health and
longevity. Niacinamide’s ability to improve skin barrier function, stimulate collagen synthesis, and reduce inflammation
complements CoQ10’s antioxidant properties and support of mitochondrial function. This synergy enhances the overall
efficacy of skincare products containing both ingredients, providing a comprehensive approach to skin health and
aging prevention. Furthermore, combining niacinamide and CoQ10 can boost the stability of these molecules in topical
formulations, ensuring their continued effectiveness over time. For example, BABOR is a brand that exemplifies such
formulations in their skincare products, offering evidence of the feasibility and effectiveness of these combinations.

Active Ingredients to Avoid Combining with Niacinamide and CoQ10

Although niacinamide and CoQ10 can be safely combined with various active ingredients, there are some ingredients
to avoid. For example, it is generally recommended to avoid combining niacinamide with high concentrations of alpha-
hydroxy acids (AHAs), such as glycolic acid or lactic acid, as well as beta-hydroxy acids (BHAs), like salicylic acid [11]. These
exfoliating acids can potentially reduce the effectiveness of niacinamide by causing pH fluctuations in the formulation,
altering niacinamide’s stability and efficacy. However, carefully designed formulations with the right pH balance and
buffering agents may still incorporate these ingredients while maintaining the benefits of niacinamide.

Similarly, it is advised not to combine CoQ10 with benzoyl peroxide, as benzoyl peroxide has been reported to degrade
CoQI10, reducing its antioxidant properties [12]. It is essential to consider the compatibility of active ingredients when
formulating skincare products to maximize the benefits and minimize potential adverse reactions.
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Future Directions

Recent advances in our understanding of the molecular mechanisms underlying
the benefits of niacinamide and CoQ10 for skin health have provided valuable insights
into their potential applications in skincare products. However, there are still several
areas that warrant further investigation in order to maximize the benefits of these
molecules and optimize their use in skincare formulations.

a)  Synergistic Effects and Interactions with Other Molecules

b)  Future studies should explore potential synergistic effects and interactions
between niacinamide, CoQ10, and other molecules involved in skin health and
longevity [13]. For instance, examining the combined effects of niacinamide and
CoQI10 with other antioxidants, such as vitamin C, vitamin E, and resveratrol,
may reveal novel interactions that could further enhance the efficacy of skincare
products [14].

¢)  Optimizing Formulation and Delivery Systems

d)  Research on the optimal formulation and delivery systems for niacinamide and
CoQI10 is crucial for maximizing their efficacy in skincare products. Studies
should focus on identifying the most suitable carriers, emulsifiers, and solvents,
as well as determining the ideal pH and concentration for each active ingredient
[15]. Additionally, investigating novel delivery systems, such as microemulsions,
liposomes, and nanoparticles, may lead to improved penetration and
bioavailability of these molecules in the skin [16].

e)  Long-Term Clinical Studies

f)  Long-term clinical studies are necessary to evaluate the safety and efficacy of
niacinamide and CoQI0 in skincare products. These studies should include
diverse populations, different skin types, and various environmental conditions
to ensure a comprehensive understanding of their effects on skin health and
longevity [17].

Unaddressed Aspects in the Literature

While recent literature has provided valuable insights into the benefits of
niacinamide and CoQ10 for skin health, there are still some critical aspects that have
not been thoroughly addressed.

a) Effects on Skin Microbiome

b)  The skin microbiome plays a crucial role in skin health and homeostasis.
However, the impact of niacinamide and CoQ10 on the skin microbiome has
not been extensively studied. Understanding how these molecules interact
with the skin’s microbial community could provide important information for
optimizing their use in skincare products [18].

c)  Epigenetic Regulation

d)  Epigenetic regulation plays a significant role in aging and skin health. Further
studies should investigate the effects of niacinamide and CoQ10 on epigenetic
modifications, such as DNA methylation and histone acetylation, to better
understand their roles in skin health and longevity [19].

Conclusion

Niacinamide and coenzyme Q10, through their multifaceted molecular actions,
play significant roles in maintaining skin health and preventing premature cellular
aging. Their ability to improve skin barrier function, reduce inflammation, promote
collagen synthesis, and mitigate the detrimental effects of ultraviolet radiation
highlights their importance in supporting skin longevity. The synergy between
these two ingredients in cosmetic formulations and the careful consideration of
active ingredients they can and cannot be combined with enhances their potential in
optimized skincare products. Future research should focus on further understanding
the molecular mechanisms, optimizing niacinamide and CoQI0 formulations,
determining optimal concentrations, and investigating potential synergistic effects
with other molecules involved in skin health and longevity.

As this comprehensive review has demonstrated, niacinamide and coenzyme
Q10 possess significant potential for maintaining skin health and preventing
premature cellular aging. With their ability to improve skin barrier function, reduce

inflammation, promote collagen synthesis, and mitigate the detrimental effects of
ultraviolet radiation, these molecules are vital for supporting skin longevity. By
understanding the synergy between these ingredients in cosmetic formulations
and carefully considering their interactions with other active ingredients, skincare
product developers can optimize their formulations to ensure the greatest benefits
for skin health. Further research in this area should focus on uncovering additional
molecular mechanisms, refining niacinamide and CoQ10 formulations, determining
ideal concentrations, and exploring possible synergistic effects with other skin health-
promoting molecules.
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