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Abstract

Acne is a chronic inflammatory skin disorder that impacts both physical appearance and mental health in people of
all ages. Niacinamide, or vitamin B3, has drawn interest recently as a potential supplementary or alternative
treatment for acne because of its anti-inflammatory, antioxidant, and sebum-regulating qualities. This review's
objective is to assess niacinamide's efficacy in treating acne by examining clinical research, its mode of action, and
its safety profile. Several studies have shown that topical niacinamide can enhance skin barrier function, lessen
inflammation, and lessen the severity of acne lesions without causing the irritation that more severe therapies do.
Niacinamide is also a possible treatment for post-inflammatory hyperpigmentation because it has been
demonstrated to improve skin repair. The data currently in favor of using niacinamide to treat acne is summarized
in this review.
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Introduction

Acne, The most prevalent skin condition that affects people worldwide is acne, a chronic inflammatory illness of
the pilosebaceous units of the face, neck, chest, and back that is thought to affect 70-87% of people. Both
noninflammatory (comedones) and inflammatory (papules, pustules, nodules) lesions are indicative of this
pleomorphic illness. Acne grading is necessary to choose the best course of treatment. The quality of life of an
individual can be significantly enhanced by effective treatment.

Most people agree that Propionibacterium acnes, or P. acnes, contributes to inflammatory acne. Systemic
antibiotics have been used to lower P. acnes populations for a number of years. Due to its less interactions and
adverse effects than oral antibiotics, topical antibiotics have gained popularity over the past ten years for the
treatment of inflammatory acne vulgaris. Concerns regarding microorganism resistance are being raised by the
widespread use of these agents, which is increasingly linked to the emergence of resistant infections. This
underscores the necessity for alternative non-antimicrobial medicines to treat acne.

Niacinamide

Niacinamide belongs to the vitamin B group and is also known as nicotinamide, nicotinic acid amide, and 3-
pyridinecarboxamide. Nicotinic acid, from which it is derived in vivo, possesses the same vitamin action as its
amide. Nicotinic acidamide has also been referred to as vitamin PP or PP factor since its "pellagra-preventing"
properties were discovered.
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It comes in two different forms: colorless crystals and white crystalline powder. It has a salty, harsh flavor and no
smell. The melting point is 128-131 °C, the pH is 6.0-7.5 (B = 5 g/100 ml H>0), and the pKa value is 3.3 (20 °C).
The vitamin niacinamide is soluble in water. It weighs 122.12 g/mol molar.

The recently authorized anti-acne medication niacinamide has a strong anti-inflammatory impact. One important
anti-acne treatment mechanism is the reduction of inflammation. Recent research has shown that topical
niacinamide is very well tolerated by facial skin and has a number of positive benefits on lowering sebum
production. The effectiveness and safety of topical 4% niacinamide gel for mild to moderate acne vulgaris were
examined in this study.

O O

N \ CH N \ NH,
Z Z

Niacin (Nicotinic acid) Niacinamide (Nicotinamide)

Figure 1: Chemical structure of Niacin and Niacinamide
Active Ingredient
A variety of foods, including meat, nuts, wholegrains, legumes, and yeast, contain vitamin B3. Of course, the pure
vitamin can be found in a number of commercial sources. Topical skin care products have utilized three main types
of vitamin B3: nicotinamide, also known as niacinamide, nicotinic acid, and nicotinate esters, such as myristoyl and
benzyl nicotinate. The majority of published clinical and in vitro research demonstrating skin benefits has used
topical niacinamide (see below). Nicotinic acid and the majority of nicotinate esters have not been the subject of
clinical skin benefit trials due to concerns about skin irritation (see the section on potential side effects below).
Clinical studies using myristoyl nicotinate have been reported, and the results show effects on aging skin.
How Can Niacinamide Help Acne?

e Anti-inflammatory Effects: Inflammation, which causes redness, swelling, and irritation, is frequently
linked to acne. Niacinamide's potent anti-inflammatory qualities aid in calming the skin, lowering redness,
and stopping the inflammatory reaction that exacerbates acne.

e Regulating Sebum Production: The development of acne is largely influenced by excessive oil production,
which can plug pores and foster the growth of germs. In order to avoid acne outbreaks caused by excess
oil, niacinamide helps control sebum production.

e Strengthening the Skin Barrier: To keep contaminants, bacteria, and irritants out of the skin, a strong skin
barrier is essential. Because niacinamide helps to fortify this barrier, the skin is less susceptible to the
things that can cause acne.

e Antibacterial and Antioxidant Effects: Niacinamide contains mild antibacterial qualities that may help
lessen acne-causing germs on the skin's surface, even if it isn't as effective as some other acne treatments.
Its antioxidant properties also shield the skin from harm brought on by external stresses.
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o Reducing Hyperpigmentation and Redness: Acne lesions may leave behind dark spots (post-inflammatory
hyperpigmentation) after they heal. Over time, niacinamide helps remove dark spots and encourage a more
uniform skin tone by preventing the synthesis of melanin, the pigment that causes them.

Marketed dosage forms
o Topical Creams/Gels: Creams and gels that carry doses of 2% to 10% are common formulations for
niacinamide. These are immediately applied to the skin to Reduce breakouts and hyperkeratosis, Maintains
sebum balance, Unclogs & tightens pores, Promotes anti-microbial activity against acne causing bacteria,
Reduce acne inflammation & redness. Eg. Figure 2. Salicylic Acid 2% Niacinamide 6% Oil-Free Gel. Eg-
Figure 2.
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Figure 2. Salicylic Acid 2% Niacinamide 6% Oil-Free Gel.
Compared to ointments, gels have greater potential as a drug delivery system since they are stable, non-sticky, take
less energy to formulate, and have aesthetic value. Compared to semi-solid formulations, gels typically have a
smoother, more elegant, non-greasy impact and greater drug release.
e Topical Lotions: Lighter in consistency than creams, lotions are designed to treat ache and contain
niacinamide in concentrations between 2% and 5%. Eg-Figure 3.
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Figure 3. Bodywise 10% Niacinamide Body Lotion.
e Topical Serums: Serums containing 5% to 10% niacinamide are popular because of their lightweight
texture and ability to be applied directly to regions afflicted by acne. Eg-Figure 4.
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Figure 4. Minimalist Niacinamide 10% face serum.
e Topical Sprays: Niacinamide is available from certain brands as a spray or mist for easy application and
hydration. Eg-Figure 5.
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Figure 5. Lab & herb Anti cne Body Spray with 2% Niacinamide and 2% Salicylic Acid.

e Face masks: A Niacinamide Acne face masks work by reducing inflammation, controlling oil production,
and encouraging better skin.Sometimes, sheet masks or wash-off masks designed for skin prone to acne
contain niacinamide. Eg-Figure 6.
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Figure 6. Twasa 10% Niacinamide +Zinc PCA Acne Mask & Blemish Skin.

e Cleansers: Niacinamide is used in several face cleansers, usually at lower doses (1%-5%), to gently wash
the skin while providing its anti-inflammatory properties. Eg-Figure 7.
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Figure 7. Ant-acne face wash 2% Niacinamide, 2% Salicylic Acid & Matcha Tea.

Clinical efficacy after topical application

For a considerable amount of time, topical niacinamide has been used frequently, primarily through cosmetic
preparations, and is thought to be safe up to a 4% concentration. However, given there is a dearth of clinical data
and the limited significance of the data that is available, it is impossible to definitively verify the practical
applicability of the effects detailed here. Furthermore, the information and publications that are now accessible
frequently fail to specify the galenic principle upon which the preparations were founded, as well as whether and to
what extent the cutaneous bioavailability of niacinamide in the target compartment has been confirmed. However,
the information offers the dermatologist some intriguing insights into topical treatment.

Studies on the anti-inflammatory effects of psoriasis, rosacea, acne vulgaris, and atopic dermatitis are available.
These are pilot trials, thus their design and clinical outcomes are insufficient to demonstrate the therapeutic efficacy
of the corresponding formulations. Following an 8-week course of treatment with a formulation containing 2%
niacinamide, Soma et al. found that transepidermal water loss was reduced in a research including 28 individuals
with atopic dermatitis. Additionally, Draelos et al. may demonstrate barrier-protective effects in a trial involving
fifty rosacea patients. Data from a multicenter study involving acne patients published by Shalita et al.
demonstrated that a preparation containing 4% niacinamide was more effective than 1% clindamycin gel. A
subsequent investigation, however, was unable to demonstrate any additive effects for 1% clindamycin and 4%
niacinamide. In a separate clinical context, Draelos et al. demonstrated how a preparation containing 2%
niacinamide inhibited the production of sebum on the face. Clinical evidence supporting the hypothesized
antipruritic effect is lacking. Preparations containing up to 5% niacinamide have been used to cure
hyperpigmentation. Research conducted on Asian participants has demonstrated clinically significant skin
lightening effects following eight weeks of twice-daily use of a formulation containing 5% niacinamide. In a
double-blind, randomized research, Kimball et al. might also demonstrate a reduction in facial hyperpigmentation.
There is no scientific evidence to support the effectiveness of niacinamide in treating infections that are pertinent to
the skin. Moloney et al. The number of actinic keratoses over a 6-month period was examined in relation to the
effectiveness of a 1% niacinamide preparation vs a vehicle, but no significant changes were found. In experiments
using recall antigen tests, Gensler may demonstrate in vivo that niacinamide lessens immunosuppression brought
on by UV light. There is no additional research on photocarcinogenesis or photoprotection.
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Conclusion

Niacinamide is affordable, readily accessible, and has a well-established safety profile. Because of its ability to

reduce
treatme

inflammation, regulate sebum, and build the skin barrier, niacinamide shows great promise as an acne
nt. Because it is less likely to cause irritation than other acne treatments, niacinamide is appropriate for

sensitive skin. Although its potency may not match that of prescription medications like oral antibiotics or
retinoids, its adaptability and low side effects make it a useful supplement or substitute for acne treatment. The best
concentrations for treating acne and its long-term advantages require more investigation.
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