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Acne vulgaris is a prevalent dermatological condition that primarily affects the 
pilosebaceous units, leading to comedones, papules, pustules, and nodules.1 This 
condition affects approximately 9.4% of the global population, making it the eighth most 
common disease worldwide.2 It predominantly affects adolescents and young adults, with 
a significant psychosocial impact, including diminished self-esteem and increased risk of 
depression.2 Traditionally, over-the-counter (OTC) treatments have been limited to 
agents like benzoyl peroxide and salicylic acid. However, recent advancements have 
introduced a variety of novel OTC therapies including topical probiotics and concentrated 
oxygen therapies which are gaining attention. Given the expanding array of OTC options 
and their accessibility, a comprehensive review of current therapies is essential to guide 
evidence-based clinical recommendations. 

To evaluate the efficacy and safety profiles of established and emerging OTC acne 
treatments, PubMed, Embase, and the Cochrane Library searches were conducted with 
terms included “acne vulgaris,” “over-the-counter treatments,” “topical therapies,” and 
specific agents. 

Many OTC acne therapies show antimicrobial and anti-inflammatory effects in vitro and 
small clinical trials. Established agents like adapalene and benzoyl peroxide had the 
strongest clinical evidence. Emerging options such as phage therapy and probiotics are 
promising but require further validation. 

OTC acne treatments continue to diversify, offering new options beyond legacy therapies. 
While some newer agents are mechanistically compelling, high-quality studies are 
needed to define their role in acne management. 

INTRODUCTION 

Acne vulgaris is a prevalent chronic inflammatory skin con
dition that primarily affects the pilosebaceous units, lead
ing to various lesions such as comedones, papules, pus
tules, and nodules.1 It is most common during adolescence 
and young adulthood, with a global prevalence estimated 
at approximately 9.4%, making it the eighth most prevalent 
disease worldwide.2 Its pathogenesis involves a complex in
terplay of hormonal, microbial, immunological, and envi
ronmental factors.3 

Over the counter (OTC) treatments have traditionally in
cluded agents such as benzoyl peroxide, salicylic acid, and 
topical retinoids like adapalene. While these treatments are 
effective for many individuals, concerns exist regarding po
tential side effects, including skin irritation and dryness. 
Additionally, the emergence of antibiotic resistance has 
prompted the exploration of alternative therapies. 
Emerging therapies aim to address these concerns by 

targeting different aspects of acne pathogenesis. These in
clude topical probiotics to modulate the skin microbiome, 
bacteriophage therapy targeting Cutibacterium acnes, and 
light-based treatments that reduce bacterial colonization 

and inflammation. Such innovations offer promising alter
natives, especially for individuals who experience side ef
fects from traditional therapies or have antibiotic-resistant 
acne strains. 
A literature review was conducted using databases in

cluding PubMed, Embase, and the Cochrane Library. Search 
terms encompassed “acne vulgaris,” “over-the-counter 
treatments,” “topical therapies,” and specific agents. Inclu
sion criteria comprised randomized controlled trials, meta-
analyses, and observational studies evaluating the efficacy 
and safety of OTC acne treatments. Data extraction empha
sized treatment outcomes, adverse effects, and patient sat
isfaction. 

CORE OTC ACNE TREATMENTS 

I. ADAPALENE (RETINOID) 

Adapalene is a third-generation topical retinoid available 
in 0.1% and 0.3% concentrations, primarily used to treat 
mild to moderate acne vulgaris. It works by modulating ker
atinocyte differentiation and proliferation, preventing mi
crocomedone formation, and it exhibits anti-inflammatory 
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properties by inhibiting inflammatory mediators.4 Com
mon side effects include skin irritation, dryness, redness, 
and a transient burning or stinging sensation, particularly 
during the initial weeks of therapy.4 Adapalene is con
traindicated during pregnancy due to potential teratogenic 
risks associated with retinoids.5 (Please see Table 1) 
Initially approved by the U.S. Food and Drug Administra

tion (FDA) as a prescription medication, adapalene 0.1% gel 
became the first retinoid approved for OTC use in 2016 for 
individuals aged 12 years and older.6 

II. AZELAIC ACID 

Azelaic acid is a naturally occurring dicarboxylic acid uti
lized topically at a 20% concentration for the treatment of 
mild to moderate acne vulgaris.7 Its mechanism of action 
includes antimicrobial activity against C. acnes, anti-in
flammatory effects through the inhibition of reactive oxy
gen species, and normalization of keratinization by reduc
ing the production of keratohyalin granules in the 
pilosebaceous duct.7 Common adverse effects are generally 
mild and transient, including burning, stinging, tingling, 
dryness, and redness at the application site.7 

The U.S. FDA approved azelaic acid 20% cream in 1995 
for the topical treatment of mild to moderate inflammatory 
acne vulgaris.8 

III. BENZOYL PEROXIDE 

Benzoyl peroxide (BPO) is a widely utilized over-the-
counter topical agent for the treatment of acne vulgaris, 
particularly effective against mild to moderate forms. Avail
able in concentrations ranging from 1% to 10%, BPO ex
hibits multiple mechanisms of action. Primarily, it serves as 
a potent antimicrobial by releasing reactive oxygen species 
that oxidize bacterial proteins, effectively reducing C. acnes 
populations.9 Additionally, BPO possesses keratolytic prop
erties, promoting the desquamation of the follicular ep
ithelium, which aids in preventing comedo formation.9 Its 
mild anti-inflammatory effects further contribute to its ef
ficacy in acne management.9 Common adverse effects as
sociated with BPO include skin irritation, dryness, peeling, 
redness, and a burning or stinging sensation at the appli
cation site. Notably, BPO has a bleaching effect, which can 
discolor hair, clothing, and bedding upon contact.9 

The U.S. FDA has approved benzoyl peroxide for over-
the-counter use in acne treatment products. However, re
cent testing has identified elevated levels of benzene, a 
known carcinogen, in a small number of BPO-containing 
products, leading to voluntary recalls of those specific 
items.10 

IV. SALICYLIC ACID 

Salicylic acid is a beta-hydroxy acid that penetrates the skin 
to exfoliate and unclog pores, making it effective against 
comedonal acne.11 It also exhibits anti-inflammatory prop
erties by suppressing the NF-κB pathway, reducing inflam
mation associated with acne lesions.12 Common side ef
fects include skin irritation and dryness.11 The U.S. FDA 

has approved salicylic acid for over-the-counter use in acne 
treatment products.13 

V. SULFUR 

Sulfur is applied topically in concentrations between 1% 
and 10%, exhibits keratolytic and antibacterial properties, 
aiding in the treatment of mild to moderate acne.14 It helps 
to shed dead skin cells and reduce excess oil, preventing 
pore blockage.14 Adverse effects may include malodor and 
dry skin.14 Sulfur is FDA-approved for acne treatment. 

VI. ZINC 

Zinc, administered orally as zinc gluconate (200 mg/day) 
or zinc sulfate (400–600 mg/day), has bacteriostatic prop
erties and inhibits chemotaxis, potentially reducing tumor 
necrosis factor-alpha production.15 It is used for mild to 
moderate acne and may be beneficial in severe inflamma
tory cases.11 Side effects can include gastrointestinal dis
turbances such as nausea, vomiting, and diarrhea.11 While 
zinc oxide is FDA-approved for use in over-the-counter skin 
products like sunscreens and skin protectants, oral zinc 
supplements are not specifically approved for acne treat
ment. 

VII. ALPHA HYDROXY ACIDS (AHAS) 

Alpha hydroxy acids (AHAs), such as glycolic and lactic 
acids, are typically used at concentrations around 10% for 
their exfoliative capabilities.16 They promote epidermoly
sis, disperse basal layer melanin, and increase collagen syn
thesis within the dermis, aiding in the treatment of mild 
acne. Adverse effects may include redness, swelling, burn
ing, and pruritus.16 AHAs are FDA-approved for use in cos
metic products.17 

VIII. SODIUM SULFACETAMIDE 

Sodium sulfacetamide, often combined with 5% sulfur, acts 
by inhibiting C. acnes proliferation through competitive an
tagonism of para-aminobenzoic acid, halting bacterial DNA 
synthesis.18 It is effective for inflammatory lesions and 
comedones.11 Side effects can include mild transient dry
ness and itching.11 While this combination is not techni
cally FDA-approved for acne treatment, the presence of sul
fur allows for labeling as such. 

IX. NIACINAMIDE 

Niacinamide, applied topically in concentrations of 2–5%, 
possesses anti-inflammatory properties, reduces sebum 
production, and improves skin barrier function.19 It is ef
fective for mild to moderate acne vulgaris.11 Generally 
well-tolerated, rare cases of skin irritation have been re
ported.11 Niacinamide is available OTC but is not FDA-ap
proved specifically for acne treatment. 
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Table 1. Over-the-counter Therapies for Acne.     

Drug Dose Mode of Action 
Clinical 

Evidence Adverse effects Approval/Regulatory Status References 

Adapalene 
(retinoid) 0.1%–0.3% Anti comedogenic effect, indirect antimicrobiotic effect 

Mild to 
moderate 

comedonal 
acne Irritation, contraindicated in pregnant women FDA Approved 4, 5 

Azelaic acid 
(Keratolytics) 20% 

Anticomedogenic and antimicrobial effect, reduces the production of keratohyalin granules in 
the pilosebaceous duct and thus normalizes the ductal hypercornification; keratolytic and anti-

inflammatory 

Mild to 
moderate 

acne 
Only a slight sensation of burning or tingling, 

mild erythema FDA Approved 7, 8 

Benzoyl 
peroxide 

(Keratolytics) 1%–10% 

Antimicrobial effect (reactive oxygen species are generated that kill bacteria by oxidizing 
constituents of their cell membranes), antiinflammatory, very mild anti comedogenic effects, 

keratolytic 

Inflammatory 
acne, Mild to 

moderate 
acne 

Irritant dermatitis with erythema and scaling, 
dryness, peeling, stinging, or burning, bleach 

hair, clothes, and bed linens FDA Approved 9, 10 

Salicylic acid 
(Keratolytics) 0.5-2% Anti-inflammatory, topical desquamating agent, comedolytic 

Comedonal 
acne Skin irritation and dryness FDA Approved 11, 12, 13 

Sulfur 
(Keratolytics) 1–10% Keratolytic activity 

Mild to 
moderate 

acne Malodor and dry skin FDA Approved 14 

Zinc 
(Keratolytics) 

200 mg/day (Zn 
gluconate), 400 or 

600 mg/day (Zn 
sulfate) Bacteriostatic, inhibits chemotaxis, and may decrease tumor necrosis factor—α production 

Mild or 
moderate 

acne, severe 
and 

inflammatory 
acne 

Nausea, vomiting, and diarrhea with 
gastrointestinal side effects 

FDA has approved zinc oxide 
for use in some over-the-
counter skin products like 

sunscreens and skin 
protectants 11, 15 

Alpha 
hydroxyl acids 
(Glycolic and 

lactic acid) 
(Keratolytics) 10% 

Exfoliative capabilities, promotes epidermolysis, disperse basal layer melanin, increases 
collagen synthesis within the dermis Mild Acne Redness, swelling, burning, and pruritus 

FDA-approved for use in 
cosmetic products 16, 17 

Sodium 
sulfacetamide 
(Keratolytics) 10% with 5% sulphur 

Inhibiting C. acnes proliferation, act through competitive antagonism of para-aminobenzoic 
acid, halting bacterial DNA synthesis 

Inflammatory 
lesions and 
comedones Mild transient dryness, itching 

Available OTC; not FDA-
approved for acne treatment. 11, 18 

Niacinamide 2–5% Anti-inflammatory properties; reduces sebum production; improves skin barrier function. 

Mild to 
moderate 

acne vulgaris 
Generally well-tolerated; rare cases of skin 

irritation 

Available OTC; not FDA-
approved specifically for acne 

treatment. 19 

Resorcinol 
(with Sulfur) 

Commonly 2% 
resorcinol with 8% 

sulfur in topical 
preparations. 

Keratolytic agent; helps remove skin cell buildup; sulfur component has antibacterial 
properties. 

Mild to 
moderate 

acne Skin irritation, redness, peeling 

Available OTC; not FDA-
approved specifically for acne 

treatment. 11, 14, 20 

Hydrocolloid 
Patches 

Typically contain no 
active ingredients. Occlusive dressing; absorbs excess fluid; protects blemish from external irritants. Pustules 

Minimal; potential for skin irritation if 
adhesive is too strong 

Available OTC; not FDA-
approved specifically for acne 

treatment. 21 

Blue Light 
Therapy (LED 

Devices) 400-500 nm 
Light in the 407-420 nm wavelength range has been shown to have a bactericidal effect on C. 

acnes 

Mild to 
moderate 

inflammatory 
acne 

Mild but can include skin irritation, erythema, 
dryness, tightness, rashes, peeling, itching, 

burning, acne flare-ups, changes in 
pigmentation 

FDA has approved light-
emitting diode (LED) devices 
(blue, red, and blue/red light 

devices) for at-home use 22 

Melaleuca 
alternifolia 

(tea tree oil) 1-100% 

In tea tree oil, terpinen-4-o1, α-terpineol, and α-pinene were found to be active against S. 
aureus, S. epidermidis, and C. acnes 

Mild and 
Cystic Acne 

Can induce allergic contact dermatitis. It has 
been proposed that photo-oxidized products 
from poor storage conditions are the cause of 

allergic reactions 
Generally recognized as safe 

(GRAS) by FDA 23, 24 
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Rosemary 
essential oil 

Commonly used in 
diluted topical 
formulations. 

Antibacterial against C. acnes (MIC 0.56 mg/mL) was probably attributed to its bioactive 
components such as 1,8-cineole, α-pinene, camphor, and camphene. 

Mild to 
Moderate 

Acne Can induce allergic contact dermatitis 
Generally recognized as safe 

(GRAS) by FDA 25, 26 

Green Tea 
Extract 

(Camellia 
sinensis L) 3% 

Antioxidant and anti-inflammatory properties; may reduce sebum production and 
inflammation. 

Mild to 
moderate 

acne May induce allergic contact dermatitis 

Available OTC; not FDA-
approved specifically for acne 

treatment. 27, 28 

Clays (Kaolin, 
Bentonite) 

Used in facial masks 
and cleansers. Absorb excess oil; may help unclog pores. Mild acne Skin dryness, irritation 

Available OTC; not FDA-
approved specifically for acne 

treatment. 29, 30 

Witch Hazel 
(Hamamelis 
virginiana) 5% to 10% Astringent and anti-inflammatory properties; may reduce oiliness and inflammation. Mild acne Skin Inflammation 

Available OTC; not FDA-
approved specifically for acne 

treatment. 31, 32 

Retinol / 
Retinyl 

Palmitate 0.01% to 1% Promotes cell turnover and prevents pore clogging. 

Mild to 
moderate 

acne Skin irritation, dryness, photosensitivity 

Available OTC; not FDA-
approved specifically for acne 

treatment. 33 

Manuka 
Honey Varies Antimicrobial properties due to methylglyoxal content; promotes wound healing. Mild acne Rare allergic reactions 

Available OTC; not FDA-
approved specifically for acne 

treatment. 34 

Microneedle 
Patches (with 
Salicylic Acid, 
Niacinamide, 

etc) 
Varies; typically used 
as a single-use patch. 

Microneedles deliver active ingredients directly into the skin; salicylic acid exfoliates, 
niacinamide reduces inflammation. 

Localized 
acne lesions Skin irritation, redness 

Available OTC; not FDA-
approved specifically for acne 

treatment. 35 

C. Phage 
Phages can selectively kill C. acnes, particularly type I strains, and may restore bacterial 

sensitivity to antibiotics by targeting multidrug efflux pumps, which act as phage receptors 

Mild to 
Moderate 

Acne 

Pro-inflammatory responses to phages, in 
which cytokines such as TNFα, IL-1β, IL-6, and 

IL-17A were reported 

Available OTC; not FDA-
approved specifically for acne 

treatment. 36, 37 

Topical nitric 
oxide and its 
derivatives 
(NO4% gel) 

Concentrations vary; 
specific formulations 
under investigation 

NO-releasing nanoparticles exhibit remarkable bactericidal activity against C. acnes, effectively 
inhibiting its growth and suppressing the release of cytokines such as TNF-α, IL-1β, IL-6, and 

IL-8 in human cells 

Mild to 
Moderate 

Acne Nasopharyngitis, Headache, Dysmenorrhea 

Available OTC; not FDA-
approved specifically for acne 

treatment. 38, 39 

Oxygen 
Therapy 

OTC oxygenated 
water available, but 

typically 
administered in 

medical spa settings. 

Oxygen antibacterial action is primarily due to the generation of reactive oxygen species (ROS), 
which damage microbial membranes and kill pathogens. Additionally, oxygen enhances wound 
healing and neoangiogenesis by stimulating the release of vascular endothelial growth factor 

(VEGF) and related factors. 

Mild to 
Moderate 

Acne None Reported 

Not FDA-approved for acne 
treatment; used in clinical 

settings. 40, 41, 42 

Probiotics / 
Postbiotics 

(Topical) 

Varies; 
concentrations not 

standardized. 
Microorganisms from the skin can act directly to defend the host against pathogens, control 

inflammation, and modulate the adaptive immune pathways 

Mild to 
moderate 

acne 
Antibiotic resistance transfer among 

pathogens, allergic reactions, and bacteremia 

Available OTC; not FDA-
approved specifically for acne 

treatment. 43-45 

Bakuchiol 
(Psoralea 

corylifolia) 

Varies; 
concentrations not 

standardized. Anti-aging, anti-inflammatory, and antibacterial properties 

Mild to 
moderate 

acne Contact dermatitis 

Available OTC; not FDA-
approved specifically for acne 

treatment. 46, 47 

Topical CBD / 
Cannabinoids 

Concentrations vary; 
typically 1–5% in 

topical formulations. 
By inhibiting intracellular adenosine uptake, CBD promotes endogenous adenosine signaling as 

a protective mechanism during inflammatory and immune response. 

Mild to 
moderate 

acne Not well-studied; potential for skin irritation 

Not FDA-approved for acne 
treatment; available in some 

OTC products. 48-50 

Apple Cider 
Vinegar (ACV) 

Typically diluted to 
5–10% for topical 

use. Vinegar (and other weak acids) induces a stress response in yeast cells by lowering their pH Mild acne 

Burns, (especially in children) and contact 
dermatitis to nickel, as vinegar increases the 
leaching of nickel storage containers leading 

to a higher nickel content. 
Not FDA-approved for acne 

treatment; available OTC. 51 
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X. RESORCINOL 

Resorcinol combined with sulfur is a topical acne treatment 
commonly formulated with 2% resorcinol and 8% sulfur. 
Resorcinol functions as a keratolytic agent, promoting the 
shedding of the outer skin layer to prevent pore blockage 
and reduce comedo formation.20 It also exhibits antimi
crobial properties, contributing to its effectiveness against 
acne-causing bacteria.20 Sulfur complements this action by 
further aiding in the removal of dead skin cells and absorb
ing excess oil, thereby reducing the likelihood of clogged 
pores.14 This combination is particularly effective for treat
ing mild to moderate acne, including blackheads and white
heads.11 Common side effects may include skin irritation, 
redness, peeling, and dryness.20 These effects are generally 
mild and can often be managed by adjusting the frequency 
of application. Resorcinol-sulfur formulations are available 
over the counter in various forms, such as creams and lo
tions, but they are not specifically approved by the FDA for 
acne treatment. 

XI. HYDROCOLLOID PATCHES 

Hydrocolloid patches are non-medicated, adhesive dress
ings originally developed for wound care but have gained 
popularity for managing superficial acne lesions. These 
patches are composed of hydrocolloid material that absorbs 
excess fluid from pimples, creating a moist environment 
that promotes faster healing. At the same time, the patches 
protect the area from external contaminants and physical 
irritation while concealing the acne lesion.21 By maintain
ing this occlusive barrier, hydrocolloid patches can help re
duce inflammation and prevent further infection.21 Some 
hydrocolloid patches are infused with active ingredients 
like salicylic acid or tea tree oil to enhance their acne-fight
ing properties, but the primary mechanism remains fluid 
absorption and protection. Adverse effects are minimal but 
can include skin irritation, especially in individuals with 
sensitive skin or when the adhesive is too strong.21 

Hydrocolloid patches are widely available over the 
counter and are generally recognized as safe for use; how
ever, they are not specifically approved by the FDA for acne 
treatment. 

XII. BLUE LIGHT THERAPY 

Blue light therapy, utilizing wavelengths between 405 and 
420 nanometers, is a non-invasive treatment for mild to 
moderate inflammatory acne.22 It works via targeting C. 
acnes. These bacteria produce porphyrins, which, when ex
posed to blue light, generate reactive oxygen species that 
destroy the bacterial cells.22 Additionally, blue light may 
exert anti-inflammatory effects by modulating cytokine 
production, thereby reducing inflammation associated with 
acne lesions.22 

FDA-approved blue light therapy devices are available 
for at-home use, offering a convenient, non-pharmacologic 
option for individuals seeking alternative or adjunctive 
acne treatments. While generally well-tolerated, potential 
side effects include skin irritation, redness, dryness, and, 

in rare cases, changes in pigmentation.22 The FDA has ap
proved light-emitting diode (LED) devices (blue, red, and 
combination light devices) for at-home use. 

ADJUNCT OR COSMECEUTICAL THERAPY 

XIII. TEA TREE OIL (MELALEUCA ALTERNIFOLIA) 

Melaleuca alternifolia, commonly known as tea tree oil, is an 
essential oil derived from the leaves of the Australian tea 
tree. It is widely recognized for its antimicrobial and anti-
inflammatory properties, making it a popular OTC remedy 
for mild to moderate acne, including cystic lesions. The 
primary active component, terpinen-4-ol, exhibits broad-
spectrum antibacterial activity, effectively targeting acne-
causing bacteria such as C. acnes and Staphylococcus au
reus.23 Additionally, tea tree oil has been shown to reduce 
inflammation, which can help alleviate the redness and 
swelling associated with acne lesions.23 However, side ef
fects include skin irritation in some individuals, and aller
gic contact dermatitis has been reported.23 To minimize the 
risk of adverse reactions, it’s recommended to perform a 
patch test before applying tea tree oil to larger areas of the 
skin. 
Tea tree oil is generally recognized as safe (GRAS) by the 

U.S. FDA for topical use, but it is not specifically approved 
for acne treatment. It is available in various formulations, 
including pure essential oils, gels, creams, and cleansers. 

XIV. ROSEMARY ESSENTIAL OIL 

Rosemary essential oil, derived from the leaves of Ros
marinus officinalis, has garnered attention for its potential 
benefits in acne management. Its efficacy is primarily at
tributed to bioactive constituents such as 1,8-cineole, α-
pinene, camphor, and camphene, which exhibit significant 
antibacterial activity against C. acnes.24 Studies have 
demonstrated that rosemary essential oil can disrupt the 
bacterial cell wall and membrane, leading to cell death.24 

Beyond its antimicrobial effects, rosemary essential oil pos
sesses anti-inflammatory properties that may alleviate the 
redness and swelling associated with acne lesions.24 These 
combined actions suggest its utility in treating mild to 
moderate acne. Despite its potential benefits, rosemary es
sential oil can cause allergic contact dermatitis in some in
dividuals.25 

While rosemary essential oil is generally recognized as 
safe (GRAS) by the U.S. Food and Drug Administration for 
use in food, it is not specifically approved for acne treat
ment. 

XV. GREEN TEA EXTRACT (EGCG) 

Green tea extract, derived from the leaves of Camellia sinen
sis, has garnered attention for its potential benefits in man
aging mild to moderate acne. Rich in polyphenolic com
pounds, particularly epigallocatechin-3-gallate (EGCG), 
green tea exhibits notable antioxidant and anti-inflamma
tory properties.26 The antibacterial effects of green tea ex
tract further enhance its role in acne management.26 EGCG 
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has been shown to inhibit the growth of C. acnes by dis
rupting bacterial membranes and reducing pro-inflamma
tory cytokine production.27 Moreover, green tea’s antioxi
dant capacity helps protect the skin from oxidative stress, 
which can exacerbate acne.26 

Green tea extract is available over the counter in various 
formulations, including creams, lotions, and cleansers. Al
though it is not specifically approved by the FDA for acne 
treatment, it is recognized as safe for use in cosmetic prod
ucts. 

XVI. CLAYS (KAOLIN, BENTONITE) 

Kaolin and bentonite clays are natural minerals widely used 
in OTC skincare products, particularly facial masks and 
cleansers, for managing mild acne. Kaolin, a hydrated alu
minum silicate, is known for its gentle absorbent prop
erties, making it suitable for sensitive skin.28 Bentonite, 
primarily composed of montmorillonite, exhibits strong ab
sorptive capabilities due to its negative charge, allowing it 
to attract and remove positively charged toxins, bacteria, 
and excess oils from the skin.29 Clinical studies have 
demonstrated that masks containing these clays can signif
icantly reduce sebum production, decrease the number of 
open and closed comedones, and improve overall skin tex
ture.28 However, potential adverse effects include skin dry
ness and irritation, particularly with overuse or in individ
uals with naturally dry or sensitive skin. 
While kaolin and bentonite clays are GRAS for topical 

use, they are not specifically approved by the FDA for acne 
treatment. 

XVII. WITCH HAZEL (HAMAMELIS VIRGINIANA) 

Witch hazel (Hamamelis virginiana) is a botanical extract 
commonly incorporated into OTC skincare products, par
ticularly toners and astringents, aimed at managing mild 
acne. Its efficacy is primarily attributed to its rich content 
of tannins and flavonoids, which confer astringent and 
anti-inflammatory properties.30 These compounds help re
duce skin oiliness by constricting pores and diminishing in
flammation, potentially alleviating acne symptoms.30 De
spite its widespread use, witch hazel may cause adverse 
effects such as skin irritation, dryness, or allergic contact 
dermatitis, particularly in those with sensitive skin.31 

These reactions may be exacerbated by formulations con
taining alcohol, which is often present in witch hazel ex
tracts and can further dry out the skin. 
While witch hazel is GRAS for topical use and is available 

over the counter, it is not specifically approved by the U.S. 
FDA for acne treatment. 

XVIII. RETINOL/RETINYL PALMITATE 

Retinol and retinyl palmitate are vitamin A derivatives 
commonly found in OTC acne products at concentrations 
ranging from 0.01% to 1%. These ingredients promote epi
dermal cell turnover and prevent clogged pores, targeting 
key steps in acne pathogenesis.32 Retinol converts into 
retinoic acid in the skin, while retinyl palmitate acts as 

a gentler precursor, making it better suited for sensitive 
skin.32 

Though not FDA-approved specifically for acne, both are 
widely used in mild to moderate cases. 

XIX. MANUKA HONEY 

Manuka honey, derived from the Leptospermum scoparium 
plant, is increasingly used in skincare for its natural antimi
crobial and wound-healing properties.33 Its efficacy in acne 
treatment is primarily attributed to methylglyoxal (MGO), a 
compound with strong antibacterial activity against C. ac
nes and Staphylococcus aureus.33 It also maintains a moist 
wound environment and has anti-inflammatory effects, 
which may help reduce redness and swelling associated 
with mild acne. 
Though available over the counter and marketed for var

ious skin concerns, Manuka honey is not FDA-approved 
specifically for acne treatment. 

XX. MICRONEEDLE PATCHES 

Microneedle patches are emerging OTC acne treatments 
designed to deliver active ingredients, commonly salicylic 
acid and niacinamide, directly into the epidermis through 
tiny, dissolvable needles. This targeted delivery allows 
deeper penetration compared to traditional topicals, en
hancing the effectiveness of exfoliants like salicylic acid 
and anti-inflammatory agents like niacinamide.34 These 
patches are typically used as single-use spot treatments for 
localized acne lesions, particularly papules and pustules. 
However, mild side effects such as redness, irritation, or 
transient discomfort at the application site may occur.24 

Though available OTC and widely marketed in cosme
ceuticals, these devices are not FDA-approved specifically 
for acne treatment. 

EMERGING THERAPIES 

XXI. C. PHAGE (BACTERIOPHAGE THERAPY) 

C. acnes bacteriophage therapy is an emerging approach 
in acne treatment that utilizes viruses (phages) capable of 
selectively infecting and lysing C. acnes, especially type I 
strains associated with acne pathogenesis.35 Phages can 
also help reverse bacterial resistance by targeting multidrug 
efflux pumps that serve as phage receptors, potentially 
restoring antibiotic sensitivity.35 Some bacteriophages 
show long-term stability, especially when formulated with 
appropriate stabilizers or in semisolid vehicles, but they 
generally require refrigeration and optimized buffer condi
tions to maintain efficacy. Some products are already avail
able as over-the-counter preparations. This therapy has 
shown promise for mild to moderate acne, as it directly 
modulates the skin microbiome without harming commen
sal organisms. 
Although bacteriophage therapy is promising and is be

ing incorporated into skincare regimens, much remains to 
be elucidated and there is no FDA-approved product in this 
category for acne at this time. 
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XXII. TOPICAL NITRIC OXIDE / NO-RELEASING AGENTS 

Topical nitric oxide (NO) therapies, particularly formula
tions like NO 4% gel, represent an innovative approach to 
acne treatment through controlled nitric oxide release. NO-
releasing nanoparticles have demonstrated strong antimi
crobial activity against C. acnes, significantly reducing bac
terial viability.36 In addition to their bactericidal effects, 
these agents also suppress pro-inflammatory cytokines, in
cluding TNF-α, IL-1β, IL-6, and IL-8, thereby addressing 
both microbial and inflammatory components of acne 
pathophysiology.36 

Clinical studies have shown efficacy in patients with 
mild to moderate acne, with reductions in lesion counts 
and inflammatory markers. Reported adverse effects in
clude nasopharyngitis, headache, and dysmenorrhea.37 

Although topical nitric oxide is available in some OTC 
formulations and as cosmeceuticals, these agents are not 
yet FDA-approved for acne. 

XXIII. OXYGEN THERAPY 

Oxygen therapy for acne is a non-invasive treatment typ
ically administered in medical spas or clinical settings 
rather than through OTC products. Its proposed mecha
nism involves the generation of reactive oxygen species 
(ROS), which exert potent antimicrobial effects by disrupt
ing microbial membranes, including those of C. acnes.38 

Additionally, oxygen therapy promotes wound healing and 
skin rejuvenation by stimulating angiogenesis through the 
upregulation of vascular endothelial growth factor (VEGF) 
and other pro-healing cytokines.39 This therapy is gener
ally marketed for mild to moderate inflammatory acne and 
is often combined with other facial treatments. 
Some newer topical formulations use oxygen and carbon 

dioxide in nanobubble suspensions to enhance transdermal 
gas absorption. These nanobubbles are taken up by the 
skin’s outer layers, where carbon dioxide promotes local va
sodilation, improving blood flow and tissue oxygenation via 
the Bohr effect, while oxygen supports cellular repair and 
antimicrobial activity.40 

While adverse effects are rare and generally unreported, 
its clinical efficacy remains under investigation, and it has 
not received FDA approval specifically for acne treatment. 

XXIV. PROBIOTICS/PARABIOTICS/POSTBIOTICS 
(TOPICAL) 

Topical probiotics and postbiotics are emerging as promis
ing adjunctive treatments for mild to moderate acne. Vari
ous formulations typically contain live or lysed commensal 
bacteria or their metabolites, designed to restore skin mi
crobiome balance, suppress C. acnes overgrowth, and re
duce inflammation. Key mechanisms include enhancing 
barrier function, producing antimicrobial peptides, and 
modulating both innate and adaptive immune responses.41 

While this category of therapy is generally considered 
safe, concerns include the potential for allergic reactions, 
antibiotic resistance gene transfer, and, though rare, bac

teremia particularly in immunocompromised individu
als.42,43 

There are a number of these products available OTC but 
none are FDA-approved specifically for acne. 

XXV. BAKUCHIOL (RETINOL ALTERNATIVE) 

Bakuchiol is a plant-derived compound extracted from Pso
ralea corylifolia and is gaining popularity as a botanical 
alternative to retinoids in acne management. It exhibits 
anti-inflammatory, antibacterial, and antioxidant proper
ties that contribute to its efficacy in treating mild to mod
erate acne.44 Mechanistically, bakuchiol downregulates C. 
acnes proliferation and inhibits inflammatory pathways in
volved in acne pathogenesis, including NF-κB signaling.44 

Although structurally distinct from retinoids, bakuchiol 
mimics many of their effects, such as promoting cell 
turnover and reducing hyper keratinization, but with fewer 
reports of irritation or photosensitivity.45 It also has 
demonstrated effectiveness in reducing hyperpigmentation 
and fine lines, making it a popular dual-purpose ingredient 
in acne and anti-aging regimens.44 Bakuchiol is available 
OTC in various cosmetic formulations, but concentrations 
are not standardized across products. The most common 
adverse effect reported is allergic contact dermatitis, 
though this remains relatively rare. While promising, baku
chiol is not FDA-approved specifically for the treatment of 
acne. 

XXVI. TOPICAL CBD / CANNABINOIDS 

Topical cannabidiol (CBD), a non-psychoactive phyto
cannabinoid derived from Cannabis sativa, has emerged as a 
novel anti-inflammatory and sebostatic agent for acne. Its 
therapeutic potential is primarily attributed to its ability to 
inhibit intracellular adenosine uptake, which enhances en
dogenous adenosine signaling, a known pathway involved 
in reducing inflammation.46 Additionally, CBD modulates 
the activity of sebaceous glands, decreasing sebum pro
duction and limiting the proliferation of C. acnes, thereby 
addressing key pathogenic mechanisms in acne develop
ment.47 Formulations typically contain 1–5% CBD, though 
standardized concentrations are lacking across OTC prod
ucts. While generally well-tolerated, reports of cannabinoid 
abuse accompanied by acne have been noted.48 

Despite increasing commercial availability in OTC skin
care, topical CBD is not FDA-approved for acne treatment. 

XXVII. APPLE CIDER VINEGAR 

Apple cider vinegar (ACV) is a popular home remedy used 
for managing mild acne, typically applied topically in di
luted concentrations of 5 to 10%. Its therapeutic potential 
stems from its acetic acid content and associated low pH, 
which may exert antimicrobial effects by creating an in
hospitable environment for acne-associated microbes and 
disrupting microbial membranes.49 Despite its widespread 
use, ACV lacks clinical trials supporting its efficacy in acne. 
Furthermore, its acidic nature poses safety concerns. Case 
reports have documented chemical burns, particularly in 
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children, due to improper or undiluted use. ACV can also 
enhance the leaching of nickel from metal containers, po
tentially leading to contact dermatitis in nickel-sensitive 
individuals.49 Though available OTC and widely accessible, 
ACV is not FDA-approved for acne treatment. 

DISCUSSION 

The growing availability of OTC acne treatments reflects a 
broader shift in dermatologic care, driven by rising antibi
otic resistance, cost concerns, breakthroughs in technology, 
and accessibility barriers. Dermatologists increasingly rec
ommend OTC options as first-line or adjunctive therapies, 
especially given the limitations of long-term antibiotic use 
in acne management and the rise of treatment-resistant 
C. acnes strains.50 OTC products are significantly more af
fordable and accessible than prescription medications or 
dermatology appointments. For many patients, particularly 
those in underserved communities, OTC regimens offer an 
accessible alternative that avoids long wait times and out 
of pocket expenses. However, despite this convenience, lack 
of proper education on OTC product use may pose safety 
risks. Adverse event reports associated with OTC topical 
acne products include skin irritation, burning sensation, 
and dermatitis, highlighting the importance of proper us
age and awareness of potential side effects.51 Importantly, 
while a few ingredients used in OTC acne treatments have 
either received FDA approval or are recognized under the 
FDA’s monograph system, the majority of agents have lim
ited or no high-quality clinical evidence supporting their 
use. Furthermore, although certain ingredients (eg, sali
cylic acid) are included in the acne monograph, individual 
products and formulations are not subject to the same level 
of scrutiny or consistency, contributing to ongoing con
fusion among consumers and clinicians alike. The rise in 
novel OTC therapies such as blue light masks, probiotics, 
and nitric oxide donors further complicates consumer deci
sion-making, as these agents are often marketed with min
imal clinical evidence. 
In conclusion, although the shift toward OTC acne man

agement presents a valuable opportunity to broaden treat
ment access, it must be balanced with improved public ed
ucation, regulatory oversight, and clinician guidance. 
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