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Relevance  
Hypochlorous acid (HClO) is a weak acid and powerful oxidant traditionally used as an 
active ingredient in various sanitizers and disinfectants. HClO is produced endogenously 
from activated leukocytes, and it was first exogenously synthesized in 1834, later to be 
used medicinally as a wound disinfectant during World War I and II. 

Objective  
In this review, we aim to review the literature assessing the efficacy and safety of 
dermatologic uses of topical hypochlorous acid. 

Methods  
A PubMed search for articles with the following keywords was performed: “hypochlorous 
acid” AND “dermatology” OR “dermis” OR “dermal.” Forty-one reports were included in 
the efficacy and safety analysis. 

Results  
Hypochlorous acid exhibits antimicrobial properties and has been demonstrated to 
promote re-epithelialization in wound healing with low cytotoxicity to keratinocytes and 
fibroblasts. Recent work has highlighted its anti-inflammatory properties via modulation 
of the NF-kβ signaling pathway and downregulation of inflammatory cytokines; reports 
have discussed its application for the management of various inflammatory skin 
conditions including atopic dermatitis and psoriasis. 

Conclusion  
Dermatologic application of hypochlorous acid includes infection prevention, wound care 
and scar management, inflammatory modulation, treatment in atopic dermatitis and 
pruritus. Emerging research has discussed potential applications in acne vulgaris, 
seborrheic dermatitis, and tumor suppression. 

INTRODUCTION 

Hypochlorous acid (HClO) is a weak acid and powerful ox-
idant. It is formed when chlorine (Cl) dissolves in water, 
Cl2(g) + H2O(l) → HClO(aq) + HCl (Figure 1). Chlorine dis-
solution in water is a common disinfecting technique for 
swimming pools due to the oxidizing and antimicrobial 
properties of hypochlorous acid. Endogenously, HClO is 
released from activated leukocytes via a heme enzyme, 
myeloperoxidase (MPO), which generates hypochlorous 
acid from hydrogen peroxide and chloride, O2 →→ H2O2 

+Cl- → HClO.1 It thereby has an important function in the 
innate immune response. 

Exogenous hypochlorous acid was first synthesized by 
a French chemist, Antoine Jérôme Balard, in 1834. Early 
medicinal application of hypochlorous acid is exemplified 
by its use as a wound disinfectant during World War I and 
II. The antimicrobial properties of hypochlorous acid have 
since been studied both in vitro and in vivo.2–7 A study 
found hypochlorous acid to be effective against Escherichia 
coli, Porphyromonas gingivalis, Enterococcus faecalis, and 
Streptococcus sanguinis bacterial biofilms on titanium alloy 
surfaces; compared with sodium hypochlorite (NaOCl) and 
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Figure 1. The Production and Dissociation of Hypochlorous Acid (HClO).         
Hypochlorous acid is produced endogenously by myeloperoxidase, a heme enzyme, and exogenously via chlorine dissolution in water. Activated leukocytes endogenously produce 
hypochlorous acid from water and chloride. Exogenous chlorine dissolution in water produces hypochlorous acid and hydrogen chloride. Once hypochlorous acid is produced, alka-
line conditions favor dissociation into hypochlorite and a hydrogen ion. 

chlorhexidine (CHX), hypochlorous acid significantly low-
ered the lipopolysaccharide concentration of P. gingivalis, 
leading the authors to conclude that HOCl antiseptic may 
be effective for cleaning infected implant surfaces for med-
ical use.2 

In vivo, the microbicidal efficacy of hypochlorous acid 
has been evaluated among patients with wounds. A study 
found 300 or 500 mg/L concentrations of hypochlorous acid 
to be an effective antiseptic for wounds and mucous mem-
branes after a 5-10 minute application.3 Higher concentra-
tions were found to be very effective both in the presence 
or absence of biofilms, with use acceptable on healthy skin 
for five minutes. Similarly, Hierbert and Robson demon-
strated the ability of HClO to reduce bacterial counts in 
open wounds.4 Both saline and hypochlorous acid irrigation 
initially reduced bacterial counts by 4-6 logs, although re-
duced bacterial counts were only maintained to the time of 
definitive closure with hypochlorous acid-irrigated wounds. 
While saline-irrigated wounds demonstrated bacterial 

counts back to 105, hypochlorous acid-irrigated wounds re-
mained less than or equal to 102. 

The mechanism of action of hypochlorous acid’s antimi-
crobial properties includes DNA synthesis inhibition, pro-
tein synthesis inhibition via oxidation of thiol-containing 
proteins and enzymes, and bacterial growth inhibition via 
reduced DNA replication and cell wall synthesis.8 Further-
more, HClO can reduce ATP production and thereby di-
rectly affect microbial metabolism. The antimicrobial prop-
erties of HClO justify its use in numerous disinfecting and 
cleaning products, and its relative tolerability and nontox-
icity to humans have fostered use in antisepsis and wound 
care. As such, the United States Food and Drug Administra-
tion (FDA) has cleared the use of over ten branded aqueous 
hypochlorous acid formulations for topical wound manage-
ment within the last decade.9 Novel research has sought to 
determine the efficacy and safety of topical hypochlorous 
acid in a variety of dermatologic conditions. In this review, 
we aim to review published literature detailing the effi-
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cacy and safety of dermatologic uses of topical hypochlor-
ous acid. 

MATERIALS AND METHODS 

A PubMed search for articles with the following keywords 
was performed: “hypochlorous acid” AND “dermatology” 
OR “dermis” OR “dermal”, which yielded 304 articles. Upon 
review of article titles and abstracts, those with relevant 
subject matter were retrieved for full-text review. In ad-
dition, their associated references were scanned for rele-
vant reports. Forty-one reports were included in the effi-
cacy and safety analysis: 17 clinical studies or case reports 
with human subjects, 10 in vitro or animal-model studies, 
9 reviews, and 5 reports discussing sodium hypochlorite for 
safety comparisons. The most common reasons for exclu-
sion were 1) reports detailing sodium hypochlorite, rather 
than hypochlorous acid, and 2) non-dermatological appli-
cation. 

RESULTS 
INFECTION PREVENTION 

Hypochlorous acid has traditionally been used as a disin-
fectant and wound cleanser. Its antiseptic properties, cou-
pled with cutaneous tolerability, contributes to its efficacy 
for use in wounds.10 A comparative study assessed the effi-
cacy of 0.01% hypochlorous acid, 5% povidone iodine (PI), 
4% chlorhexidine gluconate (CHG), and 70% isopropyl alco-
hol (IPA) against common skin microorganisms using time-
kill studies.5 Researchers found 0.01% hypochlorous acid 
to be of equal or greater efficacy compared with PI, CHG, 
and IPA. HClO exhibited bactericidal effects against me-
thicillin-resistant S. aureus and S. epidermidis; methicillin-
susceptible S. aureus, S. epidermidis, and S. capitis; and S. 
pyogenes, P. aeruginosa, C. acnes, C albicans, and S. xylosus. 

A subsequent in vivo study assessed the antiseptic role 
of PI, CHG, IPA, and 0.01% hypochlorous acid on the facial 
skin of 21 participants.6 Although CHG reduced bacterial 
growth to the greatest extent, there were no significant 
differences in bactericidal effects between HClO, PI, and 
IPA.6 Whereas the prior study assessed bactericidal effects 
in vitro,5 this study supports the role of hypochlorous acid 
as an antiseptic in vivo.6 

Based on its antiseptic properties, researchers and clini-
cians have similarly assessed topical hypochlorous acid for 
specific skin conditions. In 2016, Howard et al describe a 
case in which a 60-year-old chemist with congenital ery-
thropoietic porphyria (Gunther’s disease) prepared a 
hypochlorous acid spray and hypochlorous acid gel.7 The 
man exhibited lifelong photosensitivity, leading to multiple 
erosions with severe scarring and multiple secondary in-
fections colonized with multi-resistant Staphylococcus au-
reus. During HClO treatment, the patient noted reduced 
frequency of antibiotic use, less redness and weeping, 
greater healing of erosions, and thinning of hyperkeratotic 
plaques; in addition, he reported increased well-being.7 Al-
though this is a single case, this report supports the inves-
tigation of topical hypochlorous acid for specific cutaneous 

indications and highlights its potential utility in cases of 
increasing antimicrobial resistance. 

Chapman et al further describe how the inability of bac-
teria to deactivate HClO and confer resistance makes 
hypochlorous acid particularly useful in some dermatologic 
procedures, such as cosmetic dermal fillers.11 At their prac-
tice, the authors used a product containing hypochlorous 
acid and 120 parts per million of free available chlorine 
(FAC), to cleanse the skin prior to injection. A large, ran-
domized controlled trial would be necessary to definitively 
conclude the prophylactic efficacy of topical hypochlorous 
acid prior to injection related procedures compared to other 
common topical pre-procedure antiseptics, such as iso-
propyl alcohol, chlorhexidine, and povidone-iodine; how-
ever, the studies conducted by Anagnostopoulos et al5 and 
Tran et al6 suggest hypochlorous acid to have similar effi-
cacy in vitro and in vivo. 

WOUND CARE AND SCAR MANAGEMENT 

Based on the antiseptic properties of hypochlorous acid, 
wound care is the most common medical application for 
HClO, and there is ample literature supporting its use for 
open wounds and diabetic ulcers. Furthermore, recent work 
has suggested such properties can similarly prevent adverse 
events and infections associated with skin grafting.12,13 

One significant benefit of hypochlorous acid application to 
infected wounds is the subsequent reduction in microbial 
load, reducing the need for systemic antibiotics, which can 
contribute to microflora dysbiosis and bacterial resis-
tance.14 Furthermore, the reduced bioburden can foster 
prompt healing. In contrast, whereas CHX and PI can sim-
ilarly reduce the bioburden, their cytotoxic effect on ker-
atinocyte may actually impede wound healing.15 

Numerous reports have discussed or evaluated the ef-
ficacy of hypochlorous acid in reducing wound biobur-
den.16–21 A study by Davis et al evaluated the efficacy of 
a hypochlorous acid-containing wound management solu-
tion (WMS) compared to sterile saline solution on methi-
cillin-resistant S. aureus and healing in mouse models.19 

The authors found topical WMS and debridement to sig-
nificantly reduce methicillin-resistant S. aureus contam-
ination, and there was no difference between WMS and 
saline in epithelial thickness or granulation tissue forma-
tion. However, percent epithelization was significantly 
greater for the hypochlorous acid-containing WMS (78.3% 
vs. 67.8%, p ≤ 0.05), which is an important result as epithe-
lization is considered a defining parameter of wound heal-
ing success.22 Similarly findings have been demonstrated 
in human subjects. A randomized controlled trial including 
308 patients and twelve study arms found efficacious 
bioburden reduction with various irrigation solutions; the 
authors ultimately suggested that solutions containing a 
combination of hypochlorite/hypochlorous acid or antisep-
tics such as polyhexanide, octenidine, or PI, should be con-
sidered for bioburden reduction.18 

In addition to infection prophylaxis via reduced biobur-
den, the significantly increased percent epithelization of 
mouse wounds treated with hypochlorous acid compared to 
WMS, depicted by Davis et al,19 suggests topical HClO may 
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directly foster wound healing success. Similarly, Burian et 
al conducted a randomized controlled trial with healthy 
volunteers and found hypochlorous acid to increase the 
degree of re-epithelization compared to the control solu-
tion, sterile 0.9% NaCl, with an estimated difference in 
re-epithelization degree of 14% (95% confidence interval 
6.8-20%, p= 0.00051).21 On day 10, however, this difference 
was non-significant, suggesting that topical hypochlorous 
acid is noninferior to sterile 0.9% NaCl, yet may foster a 
greater degree of initial re-epithelization.21 

Additional studies are required to better understand the 
effect topical hypochlorous acid has on re-epithelization 
in comparison to other wound-cleansing agents. Further-
more, it is necessary to consider cytotoxicity and its impact 
on successful wound healing. A 2022 study evaluating cy-
totoxicity of common antiseptics found chlorhexidine glu-
conate and ethanol to significantly reduce the viability of 
keratinocytes; PI and chlorhexidine digluconate to signif-
icantly reduce fibroblast viability; and chlorhexidine glu-
conate, ethanol, and PI to each inhibit cell migration.23 In 
contrast, sodium hypochlorite was the least destructive to 
both keratinocytes and fibroblasts.23 Although hypochlor-
ous acid was not included as a treatment group, it is pos-
sible that its cytotoxicity mirrors that of sodium hypochlo-
rite. Future work is required to assess the cytotoxicity of 
topical HClO and the implications this may have on wound 
care. 

Lastly, recent reports have suggested topical hypochlor-
ous acid may be beneficial in the management of scars. A 
2020 report from an expert panel composed of clinicians 
with cosmetic and surgical procedure experience concluded 
that topical stabilized HClO not only fosters wound healing 
but may also be optimal for reduced scarring, an important 
aspect in both dermatologic and plastic surgical proce-
dures.24 A 2015 randomized, double-blind study assessed 
the efficacy, safety, and tolerability of a hypochlorous acid 
scar gel, compared to 100% silicone gel, for the manage-
ment of hypertrophic or keloid scars.25 Outcome measures 
included the Vancouver Scar Scale (VSS), Investigator-as-
sessed Subject Global Satisfaction, and Investigator Global 
Assessment (IGA) of Efficacy. At week 16, the hypochlorous 
acid-based scar gel demonstrated a greater average de-
crease in the vascularity, pliability, and height of scars, as 
measured by the VSS. Furthermore, whereas the IGA of ef-
ficacy at week 16 was good or very good in only 27.8% of 
patients receiving silicone gel, the IGA of efficacy was good 
or very good in 55% of patients receiving the scar gel. Both 
treatments were well tolerated.25 

IMMUNOLOGIC ACTIVITY 

Emerging clinical evidence supports the therapeutic use of 
hypochlorous acid formulations in the management and 
suppression of inflammatory skin conditions. Nuclear fac-
tor-kB, a regulator of cellular inflammation and aging, has 
been implicated in the pathogenesis of multiple cutaneous 
diseases including psoriasis and atopic dermatitis.26 Prior 
work has demonstrated that hypochlorous acid-dependent 
cysteine oxidation inhibits the activity of IKK, a regulator 
of NF-kB activation, in mouse models.27 Similarly, in hu-

man keratinocytes, HClO was found to reversibly inhibit 
the expression of two NF-dB-dependent genes.27 By effec-
tively targeting NF-kB signaling via inhibition of IKK, top-
ical hypochlorous acid may provide therapeutic benefit for 
patients with inflammatory skin conditions. 

Jandova et al discovered another potential mechanism 
for which topical hypochlorous acid can modulate derma-
tologic conditions.28 Using SKH-1 mice, the researchers 
found topical HClO treatment to significantly downregulate 
inflammatory cytokine IL-19 mRNA and protein levels. As 
increased IL-19 expression has been associated with pso-
riasis, atopic dermatitis, and cutaneous T-cell lym-
phoma,29–31 it is possible that IL-19 downregulation via 
HClO could effectively modulate disease-associated inflam-
mation and tumorigenesis. In addition, topical HClO has 
been demonstrated to decrease tumor necrosis factor-α, in-
terferon gamma, IL-2, and histamine.32 Although the clin-
ical benefit of topical hypochlorous acid for psoriasis re-
mains largely hypothetical, mouse and human studies have 
depicted its potential efficacy in the management of atopic 
dermatitis, potentially due to the immunomodulatory 
mechanisms described by Jandova et al28 and Vakharia et 
al.32 

TREATMENT IN ATOPIC DERMATITIS AND PRURITUS 

Sodium hypochlorite, commonly known as bleach, has been 
used to reduce bacterial colonization and severity of atopic 
dermatitis. Hypochlorous acid, however, is more reactive 
than sodium hypochlorite,33 and its use for atopic dermati-
tis has been less extensively studied. Preclinical studies us-
ing mouse models have suggested topical HClO may reduce 
pruritus. A study utilizing mice with house dust mite-in-
duced itch found significantly reduced scratching behavior 
in those treated with topical hypochlorous acid.34 After full 
development of lesions, hypochlorous acid administration 
reduced scratching behavior nearly to the same extent as 
0.1% betamethasone dipropionate ointment. The authors 
also observed reduced secretion of inflammatory cytokines 
in affected skin tissue, reduced IL-12 production in bone 
marrow-derived dendritic cells, and impaired response to 
pruritogens in excised dorsal root ganglia neurons. Taken 
together, these results suggest reduced inflammation and 
sensory response are implicated in hypochlorous acid’s 
ability to significantly reduce itch.34 

A 2018 study compared the efficacy of 0.1% hypochlor-
ous acid in gel vs. tofacitinib, a Janus kinase inhibitor in hu-
man clinical studies for the treatment of atopic dermatitis, 
for the improvement of pruritus.35 Both treatments reduced 
lesions and scratching behavior, and affected skin tissue 
showed diminished inflammatory cytokines. As demon-
strated by Fukuyama et al in their prior study,34 the dorsal 
root ganglia neurons showed a reduced response with both 
treatments compared to control mice.35 

The potential utility of hypochlorous acid in atopic der-
matitis has further been demonstrated in human subjects. 
In 2012, Draelos and Cash presented a case series in which 
twenty human subjects with atopic dermatitis experienced 
statistically significant reductions in pruritus at day 3 with 
tropical HClO treatment; however, this case series omitted 
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a control group.36 In 2017, Berman and Nestor showed that 
topical hypochlorous acid significantly reduced atopic der-
matitis-associated itching in as little as 3 days in thirty par-
ticipants.37 The results demonstrated that 73.7% of sub-
jects treated with hypochlorous acid experienced a 
reduction in itching between baseline and 72 hours post 
application, compared to 30.0% of the untreated control 
group. The authors concluded that HClO is cost-efficient 
and effective in the management of pruritus in patients 
with atopic dermatitis. 

Lastly, a study involving twenty-two patients with atopic 
dermatitis assessed the efficacy of acid electrolytic water 
(AEW) on colony counts of S. aureus on skin lesions and 
grading scores of atopic dermatitis.38 Electrolyzed water 
refers to the electrolysis of tap water containing dissolved 
sodium chloride, which produces hypochlorous acid. Grad-
ing scores of atopic dermatitis were significantly decreased 
in the AEW group (p < 0.01), but not in the placebo group 
receiving tap water.38 Furthermore, the authors found a 
significant reduction in S. aureus colony counts three min-
utes after spraying (p < 0.05) and after one week of treat-
ment (p < 0.01) in the AEW group only. This suggests that S. 
aureus reduction may act as a mechanism for which topical 
hypochlorous acid can yield clinical improvement of atopic 
dermatitis.38 

This hypothesis has similarly been discussed by Pelgrift 
and Friedman who propose two potential mechanisms by 
which hypochlorous acid can reduce pruritus associated 
with atopic dermatitis.39 First, as previously discussed, 
hypochlorous acid is thought to be microbicidal to cuta-
neous pathogens associated with atopic dermatitis, such 
as S. aureus. Second, hypochlorous acid is anti-inflamma-
tory and reduces the activity of histamine, leukotriene B4, 
and interleukin-2, which are collectively implicated in the 
pathophysiology of itch. Larger randomized controlled tri-
als are required to further assess the efficacy of pruritus re-
duction in human subjects with atopic dermatitis, although 
this appears a promising field of novel research. 

OTHER DERMATOLOGIC APPLICATIONS 

Despite the relative scarcity of literature supporting 
hypochlorous acid use in other dermatologic conditions, 
published reports have assessed the efficacy of topical 
HCIO for seborrheic dermatitis and acne vulgaris. In 2014, a 
safety and efficacy study evaluated the use of a hypochlor-
ous acid-based topical product on 25 patients with mild 
to moderate facial and scalp seborrheic dermatitis.40 The 
HClO-based gel depicted significant improvements from 
baseline in both the Investigator Global Assessment (IGA) 
and the Subject Global Assessment (SGA). On day 14, there 
was an average IGA improvement of 33% and an average 
SGA improvement of 217%, with further improvement 
noted in both measures on day 28. Few participants experi-
enced a complete resolution of symptoms, although symp-
toms of burning, stinging, and itching decreased. Further-
more, the gel was tolerated by all subjects except one, who 
experienced increased erythema and scaling of the scalp. 
These results appear promising for the use of HClO for 
symptom management of seborrheic dermatitis, although 

larger, randomized, and controlled trials are required to 
better assess efficacy compared to standard treatment. 

Another study assessed the efficacy and tolerance of su-
peroxidized solution in the treatment of mild to moderate 
inflammatory acne.41 Superoxidized solutions (SOS) are 
created by passing an electric current through a solution 
of sodium chloride dissolved in water, and they contain 
hypochlorous acid. The study included benzoyl peroxide 
(BP), a topical antiseptic used for the treatment of acne, 
as a second treatment group. Excellent improvement was 
observed in 23% of SOS subjects and 21% of BP subjects; 
good improvement was observed in 54% of SOS subjects 
and 50% BP subjects. There was no significant difference 
in outcomes between the SOS and BP treatment groups, 
and both exhibited markedly superior results to placebo. 
This study depicted the potential efficacy of hypochlorous 
acid in the treatment of mild to moderate acne vulgaris and 
found no significant differences in efficacy between HClO 
and benzoyl peroxide. 

TUMOR SUPPRESSION 

A burgeoning area of research has focused on the role of 
HClO on tumor suppression.42,43 The p53 gene is a tumor 
suppressor gene that stops the progression of uncontrolled 
cellular division leading to cancer. One study identified 
HClO as the oxidative compound responsible for an in-
crease in p53 to aid at sites of inflammation.44 HClO helped 
to upregulate the p53 protein in a dose-dependent manner 
in a culture of human skin fibroblasts containing MPO and 
H2O2.44 Simultaneously, p53 was also produced by H2O2 
generated from glucose oxidase, but a flux 10-fold greater 
was required to produce similar levels of p53 increased by 
HClO from MPO and glucose oxidase.44 This study was one 
of the first studies to demonstrate the role of HClO in sup-
pressing tumor progression. 

As a topical, HClO has early animal-based evidence for 
uses in solar-induced skin damage and melanoma. A study 
was conducted with transgenic SKH-1 mice to understand 
the potential therapeutic effects of topical HClO on tumori-
genesis.28 Without HClO, there was a pronounced upreg-
ulation of inflammatory genes associated with nitric oxide 
and prostaglandins activated in carcinogenesis.28 However, 
pretreatment with topically applied HClO completely at-
tenuated expression of these inflammatory genes.28 Al-
though only tested in a murine model, this study highlights 
the potential for HClO to be used in targeting early devel-
opment of cutaneous cancerous progression. Further hu-
man clinical studies will help delineate the effects of topical 
HClO in relation to sun related cutaneous skin damage. 

SAFETY 

Although ample research has explored irritation factors as-
sociated with diluted sodium hypochlorite (bleach), there 
exists a relative scarcity of literature detailing the safety 
of topical hypochlorous acid. Although not directly toxic 
to the skin itself, dilute sodium hypochlorite can irritate 
the skin and eyes, and it has been associated with contact 
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dermatitis and other reactions.45–49 However, hypochlor-
ous acid has been deemed to have a good safety profile.50 

Few reports have detailed adverse effects of topical 
hypochlorous acid. No evidence of ocular irritation was un-
covered in Dutch pigmented rabbits with the application 
of 0.01%, 0.03%, and 0.1% hypochlorous acid.16 Further-
more, application of multiple concentrations exhibited no 
evidence of dermal irritation.16 In 1991, however, a cyto-
toxic effect of a higher concentration of hypochlorous acid, 
0.25%, on dorsal Sprague Dawley rat tissue was shown.51 

Additional research is required to determine the safety pro-
files of differing concentrations of topical hypochlorous 
acid. A 2019 study assessed the safety profiles of different 
solutions of hypochlorite/hypochlorous acid.52 However, as 
such solutions also contained sodium hypochlorite that is 
associated with irritation and contact dermatitis, it is dif-
ficult to conclude the effects of hypochlorous acid alone in 
that particular study. 

In 2021, an in vivo study analyzed the safety of sta-
bilized-hypochlorous acid in an acetic acid buffer for the 
treatment of wounds. Of twelve subjects, two reported fre-
quent, but quickly resolving pain, and excellent wound 
healing was observed.53 Ultimately, this pilot study pro-
vided support for the efficacy and tolerability of topical 
hypochlorous acid, although larger studies are required. 

Additional work is required to determine the concen-
tration of hypochlorous acid that maximizes efficacy yet 
minimizes irritation for specific indications, such as wound 
healing and atopic dermatitis. Pelgrift and Friedman warn 
that high-dose or prolonged cutaneous exposure may actu-
ally increase pruritus by causing conditions in which itch-
ing is a primary symptom, such as irritant contact dermati-
tis and allergic contact dermatitis.39 Furthermore, due to 
the possibility of Type I and Type IV HClO-induced hy-
persensitivity reactions, and as rare cases of HClO-induced 
non-immunologic contact urticaria (NICU) have been re-
ported, it is recommended that patients consider an open 
skin test or skin prick test to detect HClO-induced Type I 
hypersensitivity or HClO-induced NICU prior to use if there 
is concern for possible hypersensitivity.39 

Overall, the literature suggests that topical hypochlor-
ous acid is well-tolerated in low concentrations. As 
hypochlorous acid partially dissociates into its anion, 
hypochlorite, which has been associated with contact der-
matitis and irritation, similar adverse effects may be asso-
ciated with hypochlorous acid use, especially at higher con-
centrations. 

DISCUSSION AND CONCLUSION 

There are two primary limitations of this review. First, the 
properties of hypochlorous acid in solution depend on the 
pH. Alterations in a solution’s pH can cause hypochlorous 
acid to react, resulting in HclO in equilibrium with reaction 
products.39 For example, in a solution of hypochlorous acid 
in aqueous 0.9% NaCl, HclO is stable at pH between 3.5 and 
5.5; at higher pH levels, however, HclO donates its hydro-
gen atom and forms hypochlorite.39 Current literature on 
the use of hypochlorous acid, both in vitro and in vivo, of-

ten does not address pH considerations. Secondly, reports 
have discussed the efficacy and safety of differing concen-
trations of hypochlorous acid, reducing the ability to make 
direct comparisons between studies. 

Nonetheless, the results have depicted topical 
hypochlorous acid to be relatively safe and potentially use-
ful in the management of infection, wounds, scarring, 
atopic dermatitis, pruritus, seborrheic dermatitis, and acne 
vulgaris. Safety results suggest that lower concentrations 
of hypochlorous acid may reduce cytotoxicity, and further 
research is required to evaluate topical formulations that 
maximize efficacy and minimize toxicity. 

Furthermore, numerous studies evaluated the efficacy of 
hypochlorous acid against other approved topical formula-
tions. An in vitro study found 0.01% hypochlorous acid to 
be of equal or greater efficacy as 5% povidone iodine, 4% 
chlorhexidine gluconate, and 70% isopropyl alcohol against 
common skin microorganisms.5 In vivo, chlorhexidine glu-
conate reduced bacterial growth on facial skin to the great-
est extent, although no significant differences existed be-
tween hypochlorous acid, povidone iodine, and isopropyl 
alcohol.6 As PI, CHX, and IPA are commonly used as bac-
tericides, the results suggest hypochlorous acid to be as ef-
ficacious as currently approved formulations. Furthermore, 
hypochlorous acid may be superior in cases of wound heal-
ing due to reduced keratinocyte cytotoxicity, which other-
wise may impede wound healing.15 

In addition, a study assessing the efficacy of superox-
idized solution in the treatment of mild to moderate in-
flammatory acne included benzoyl peroxide as a second 
treatment group and found no significant differences in 
outcomes between the SOS and BP groups.39 This is an im-
portant finding, as benzoyl peroxide has already been ap-
proved by the FDA for the treatment of acne. Ultimately, 
additional randomized, controlled trials with sufficient 
sample sizes are required to assess the efficacy of topical 
hypochlorous acid in comparison to approved treatments 
for such dermatologic conditions. However, the results of 
this review suggest hypochlorous acid may exhibit clinical 
utility in dermatology and dermatologic surgery and should 
be utilized in future dermatological clinical studies. 

ACKNOWLEDGEMENTS 

None 

DISCLOSURES 

Raja Sivamani, MD, MS, AP is a Scientific Advisor for Learn-
Health, Codex Labs, and Arbonne and serves as a consultant 
for Burt’s Bees, Novozymes, Nutrafol, Abbvie, Incyte, Fo-
tona, Sanofi, Leo, UCB, Sun and Regeneron Pharmaceuti-
cals. Jessica Maloh, ND, serves as a consultant for Codex 
Labs. The other authors report no conflicts. 

FUNDING SOURCES 

None 

Hypochlorous Acid: Applications in Dermatology

Journal of Integrative Dermatology 6



IRB APPROVAL STATUS 

Exempt 

Submitted: June 28, 2022 PST, Accepted: November 24, 2022 

PST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CC0). View this license’s legal deed at https://creativecommons.org/publicdomain/zero/1.0 and legal code at https://cre-

ativecommons.org/publicdomain/zero/1.0/legalcode for more information. 

Hypochlorous Acid: Applications in Dermatology

Journal of Integrative Dermatology 7



REFERENCES 

1. Pattison DI, Hawkins CL, Davies MJ. Hypochlorous 
acid-mediated protein oxidation: how important are 
chloramine transfer reactions and protein tertiary 
structure? Biochemistry. 2007;46(34):9853-9864. doi:1
0.1021/bi7008294 

2. Chen CJ, Chen CC, Ding SJ. Effectiveness of 
Hypochlorous Acid to Reduce the Biofilms on 
Titanium Alloy Surfaces in Vitro. International Journal 
of Molecular Sciences. 2016;17. 

3. Herruzo R, Herruzo I. Antimicrobial efficacy of a 
very stable hypochlorous acid formula compared with 
other antiseptics used in treating wounds: in-vitro 
study on micro-organisms with or without biofilm. J 
Hosp Infect. 2020;105(2):289-294. doi:10.1016/j.jhin.2
020.01.013 

4. Hiebert JM, Robson MC. The Immediate and 
Delayed Post-Debridement Effects on Tissue Bacterial 
Wound Counts of Hypochlorous Acid Versus Saline 
Irrigation in Chronic Wounds. Eplasty. 2016;16:e32. 

5. Anagnostopoulos AG, Rong A, Miller D, et al. 
0.01% Hypochlorous Acid as an Alternative Skin 
Antiseptic: An In Vitro Comparison. Dermatol Surg. 
2018;44(12):1489-1493. doi:10.1097/dss.00000000000
01594 

6. Tran AQ, Topilow N, Rong A, et al. Comparison of 
Skin Antiseptic Agents and the Role of 0.01% 
Hypochlorous Acid. Aesthet Surg J. 
2021;41(10):1170-1175. doi:10.1093/asj/sjaa322 

7. Howard M, Hall A, Ramsay D. Beneficial use of a 
novel topical hypochlorous acid preparation for 
chronic dematoses at risk of secondary infection. 
Australasian Journal of Dermatology. 
2016;57(4):326-327. doi:10.1111/ajd.12451 

8. Kiamco MM, Zmuda HM, Mohamed A, et al. 
Hypochlorous-Acid-Generating Electrochemical 
Scaffold for Treatment of Wound Biofilms. Sci Rep. 
2019;9(1):2683. doi:10.1038/s41598-019-38968-y 

9. Hypochlorous Acid (HOCL) - World Health 
Organization. https://cdn.who.int/media/docs/defaul
t-source/essential-medicines/2021-eml-expert-comm
ittee/applications-for-addition-of-new-medicines/a.1
8_hypochlorous-acid.pdf?sfvrsn=35222172_4 

10. Del Rosso JQ, Bhatia N. Status Report on Topical 
Hypochlorous Acid: Clinical Relevance of Specific 
Formulations, Potential Modes of Action, and Study 
Outcomes. J Clin Aesthet Dermatol. 
2018;11(11):36-39. 

11. Chapman I, Hsu JTS, Stankiewicz K, Bhatia AC. 
Use of Hypochlorous Acid as a Preoperative 
Antiseptic Before Placement of Dermal Fillers: An 
Alternative to the Standard Options. Dermatologic 
Surgery. 2018;44(4):597-599. doi:10.1097/dss.0000000
000001245 

12. Foster KN, Richey KJ, Champagne JS, Matthews 
MR. Randomized Comparison of Hypochlorous Acid 
With 5% Sulfamylon Solution as Topical Therapy 
Following Skin Grafting. Eplasty. 2019;19:e16. 

13. Odom EB, Mundschenk MB, Hard K, Buck DW II. 
The Utility of Hypochlorous Acid Wound Therapy in 
Wound Bed Preparation and Skin Graft Salvage. Plast 
Reconstr Surg. 2019;143(3):677e-678e. doi:10.1097/pr
s.0000000000005359 

14. Joachim D. Wound cleansing: benefits of 
hypochlorous acid. J Wound Care. 
2020;29(Sup10a):S4-S8. doi:10.12968/jowc.2020.29.s
up10a.s4 

15. Totoraitis K, Cohen JL, Friedman A. Topical 
Approaches to Improve Surgical Outcomes and 
Wound Healing: A Review of Efficacy and Safety. J 
Drugs Dermatol. 2017;16(3):209-212. 

16. Wang L, Bassiri M, Najafi R, et al. Hypochlorous 
acid as a potential wound care agent: part I. 
Stabilized hypochlorous acid: a component of the 
inorganic armamentarium of innate immunity. J 
Burns Wounds. 2007;6:e5. 

17. Robson MC, Payne WG, Ko F, et al. Hypochlorous 
Acid as a Potential Wound Care Agent: Part II. 
Stabilized Hypochlorous Acid: Its Role in Decreasing 
Tissue Bacterial Bioburden and Overcoming the 
Inhibition of Infection on Wound Healing. J Burns 
Wounds. 2007;6:e6. 

18. Assadian O, Kammerlander G, Geyrhofer C, et al. 
Use of wet-to-moist cleansing with different 
irrigation solutions to reduce bacterial bioburden in 
chronic wounds. J Wound Care. 
2018;27(Sup10):S10-S16. doi:10.12968/jowc.2018.27.s
up10.s10 

19. Davis S, Gil J, Li J, et al. Effect of Mechanical 
Debridement and Irrigation With Hypochlorous Acid 
Wound Management Solution on Methicillin-
resistant Staphylococcus aureus Contamination and 
Healing Deep Dermal Wounds in a Porcine Model. 
Wound Manag Prev. 2021;67(8):24-31. doi:10.25270/w
mp.2021.8.2431 

Hypochlorous Acid: Applications in Dermatology

Journal of Integrative Dermatology 8

https://doi.org/10.1021/bi7008294
https://doi.org/10.1021/bi7008294
https://doi.org/10.1016/j.jhin.2020.01.013
https://doi.org/10.1016/j.jhin.2020.01.013
https://doi.org/10.1097/dss.0000000000001594
https://doi.org/10.1097/dss.0000000000001594
https://doi.org/10.1093/asj/sjaa322
https://doi.org/10.1111/ajd.12451
https://doi.org/10.1038/s41598-019-38968-y
https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/applications-for-addition-of-new-medicines/a.18_hypochlorous-acid.pdf?sfvrsn=35222172_4
https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/applications-for-addition-of-new-medicines/a.18_hypochlorous-acid.pdf?sfvrsn=35222172_4
https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/applications-for-addition-of-new-medicines/a.18_hypochlorous-acid.pdf?sfvrsn=35222172_4
https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/applications-for-addition-of-new-medicines/a.18_hypochlorous-acid.pdf?sfvrsn=35222172_4
https://doi.org/10.1097/dss.0000000000001245
https://doi.org/10.1097/dss.0000000000001245
https://doi.org/10.1097/prs.0000000000005359
https://doi.org/10.1097/prs.0000000000005359
https://doi.org/10.12968/jowc.2020.29.sup10a.s4
https://doi.org/10.12968/jowc.2020.29.sup10a.s4
https://doi.org/10.12968/jowc.2018.27.sup10.s10
https://doi.org/10.12968/jowc.2018.27.sup10.s10
https://doi.org/10.25270/wmp.2021.8.2431
https://doi.org/10.25270/wmp.2021.8.2431


20. Smith JL, Drennan AM, Rettie T, Campbell W. 
Experimental Observations ON THE ANTISEPTIC 
ACTION OF HYPOCHLOROUS ACID AND ITS 
APPLICATION TO WOUND TREATMENT. Br Med J. 
1915;2(2847):129-136. doi:10.1136/bmj.2.2847.129 

21. Burian EA, Sabah L, Kirketerp-Møller K, 
Gundersen G, Ågren MS. Effect of Stabilized 
Hypochlorous Acid on Re-epithelialization and 
Bacterial Bioburden in Acute Wounds: A Randomized 
Controlled Trial in Healthy Volunteers. Acta Derm 
Venereol. 2022;102:adv00727. doi:10.2340/actadv.v10
2.1624 

22. Pastar I, Stojadinovic O, Yin NC, et al. 
Epithelialization in Wound Healing: A 
Comprehensive Review. Adv Wound Care (New 
Rochelle). 2014;3(7):445-464. doi:10.1089/wound.201
3.0473 

23. Ortega-Llamas L, Quiñones-Vico MI, García-
Valdivia M, et al. Cytotoxicity and Wound Closure 
Evaluation in Skin Cell Lines after Treatment with 
Common Antiseptics for Clinical Use. Cells. 
2022;11(9):1395. doi:10.3390/cells11091395 

24. Gold MH, Andriessen A, Bhatia AC, et al. Topical 
stabilized hypochlorous acid: The future gold 
standard for wound care and scar management in 
dermatologic and plastic surgery procedures. J 
Cosmet Dermatol. 2020;19(2):270-277. doi:10.1111/joc
d.13280 

25. Bucko AD, Draelos Z, Dubois JC, Jones TM. A 
double-blind, randomized study to compare microcyn 
scar management hydrogel, K103163, and Kelo-cote 
scar gel for hypertrophic or keloid scars. Presented 
at: the 14th Annual Caribbean Dermatology 
Symposium; January 20-24, 2015; St. Maarten. 

26. Tanaka A, Muto S, Jung K, Itai A, Matsuda H. 
Topical Application with a New NF-κB Inhibitor 
Improves Atopic Dermatitis in NC/NgaTnd Mice. 
Journal of Investigative Dermatology. 
2007;127(4):855-863. doi:10.1038/sj.jid.5700603 

27. Leung TH, Zhang LF, Wang J, Ning S, Knox SJ, 
Kim SK. Topical hypochlorite ameliorates NF-
κB–mediated skin diseases in mice. J Clin Invest. 
2013;123(12):5361-5370. doi:10.1172/jci70895 

28. Jandova J, Snell J, Hua A, Dickinson S, Fimbres J, 
Wondrak GT. Topical hypochlorous acid (HOCl) 
blocks inflammatory gene expression and 
tumorigenic progression in UV-exposed SKH-1 high 
risk mouse skin. Redox Biol. 2021;45(102042):102042. 
doi:10.1016/j.redox.2021.102042 

29. Witte E, Kokolakis G, Witte K, et al. IL-19 is a 
component of the pathogenetic IL-23/IL-17 cascade 
in psoriasis. J Invest Dermatol. 
2014;134(11):2757-2767. doi:10.1038/jid.2014.308 

30. Oka T, Sugaya M, Takahashi N, et al. Increased 
Interleukin-19 Expression in Cutaneous T-cell 
Lymphoma and Atopic Dermatitis. Acta Derm 
Venereol. 2017;97(10):1172-1177. doi:10.2340/000155
55-2723 

31. Konrad RJ, Higgs RE, Rodgers GH, et al. 
Assessment and Clinical Relevance of Serum IL-19 
Levels in Psoriasis and Atopic Dermatitis Using a 
Sensitive and Specific Novel Immunoassay. Sci Rep. 
2019;9(1):5211. doi:10.1038/s41598-019-41609-z 

32. Vakharia PP, Silverberg JI. New therapies for 
atopic dermatitis: Additional treatment classes. J Am 
Acad Dermatol. 2018;78(3 Suppl 1):S76-S83. doi:10.10
16/j.jaad.2017.12.024 

33. Gray NF. Chapter Thirty-One - Free and 
Combined Chlorine. In: Percival SL, Yates MV, 
Williams DW, Chalmers RM, Gray NF, eds. 
Microbiology of Waterborne Diseases. Vol 2014. 2nd ed. 
Academic Press; 2014:571-590. doi:10.1016/b978-0-1
2-415846-7.00031-7 

34. Fukuyama T, Martel BC, Linder KE, Ehling S, 
Ganchingco JR, Bäumer W. Hypochlorous acid is 
antipruritic and anti-inflammatory in a mouse model 
of atopic dermatitis. Clin Exp Allergy. 
2018;48(1):78-88. doi:10.1111/cea.13045 

35. Fukuyama T, Ehling S, Wilzopolski J, Bäumer W. 
Comparison of topical tofacitinib and 0.1% 
hypochlorous acid in a murine atopic dermatitis 
model. BMC Pharmacol Toxicol. 2018;19(1):37. doi:1
0.1186/s40360-018-0232-3 

36. Draelos Z, Cash K. Evaluation of a gel formulation 
of hypochlorous acid and sodium hypochlorite to 
reduce pruritus in mild to moderate atopic 
dermatitis. Poster presented at: the 2013 Winter 
Clinical Dermatology Conference; January 18-23, 
2013; Kauai, HI. 

37. Berman B, Nestor M. Investigator-blinded, 
randomized study evaluation of HOCl in the 
treatment of atopic dermatitis-associated pruritus. 
SKIN. 2017;1:40. doi:10.25251/skin.1.supp.39 

38. Sasai-Takedatsu M, Kojima T, Yamamoto A, et al. 
Reduction of Staphylococcus aureus in atopic skin 
lesions with acid electrolytic water - a new 
therapeutic strategy for atopic dermatitis. Allergy. 
1997;52(10):1012-1016. doi:10.1111/j.1398-9995.199
7.tb02423.x 

39. Pelgrift RY, Friedman AJ. Topical Hypochlorous 
Acid (HOCl) as a Potential Treatment of Pruritus. 
Curr Derm Rep. 2013;2(3):181-190. doi:10.1007/s1367
1-013-0052-z 

Hypochlorous Acid: Applications in Dermatology

Journal of Integrative Dermatology 9

https://doi.org/10.1136/bmj.2.2847.129
https://doi.org/10.2340/actadv.v102.1624
https://doi.org/10.2340/actadv.v102.1624
https://doi.org/10.1089/wound.2013.0473
https://doi.org/10.1089/wound.2013.0473
https://doi.org/10.3390/cells11091395
https://doi.org/10.1111/jocd.13280
https://doi.org/10.1111/jocd.13280
https://doi.org/10.1038/sj.jid.5700603
https://doi.org/10.1172/jci70895
https://doi.org/10.1016/j.redox.2021.102042
https://doi.org/10.1038/jid.2014.308
https://doi.org/10.2340/00015555-2723
https://doi.org/10.2340/00015555-2723
https://doi.org/10.1038/s41598-019-41609-z
https://doi.org/10.1016/j.jaad.2017.12.024
https://doi.org/10.1016/j.jaad.2017.12.024
https://doi.org/10.1016/b978-0-12-415846-7.00031-7
https://doi.org/10.1016/b978-0-12-415846-7.00031-7
https://doi.org/10.1111/cea.13045
https://doi.org/10.1186/s40360-018-0232-3
https://doi.org/10.1186/s40360-018-0232-3
https://doi.org/10.25251/skin.1.supp.39
https://doi.org/10.1111/j.1398-9995.1997.tb02423.x
https://doi.org/10.1111/j.1398-9995.1997.tb02423.x
https://doi.org/10.1007/s13671-013-0052-z
https://doi.org/10.1007/s13671-013-0052-z


40. Draelos Z. An evaluation of oculus sebuderm-
Microcyn based gel on mild to moderate facial and 
scalp seborrheic dermatitis. Poster presented at: the 
10th Annual Coastal Dermatology Symposium; 
September, 2014; Sonoma, CA. 

41. Tirado-Sánchez A, Ponce-Olivera RM. Efficacy 
and tolerance of superoxidized solution in the 
treatment of mild to moderate inflammatory acne. A 
double-blinded, placebo- controlled, parallel-group, 
randomized, clinical trial. J Dermatolog Treat. 
2009;20(5):289-292. doi:10.1080/09546630902973995 

42. Liu TW, Gammon ST, Yang P, Fuentes D, Piwnica-
Worms D. Myeloid cell–derived HOCl is a paracrine 
effector that trans-inhibits IKK/NF-κB in melanoma 
cells and limits early tumor progression. Sci Signal. 
2021;14(677). doi:10.1126/scisignal.aax5971 

43. Zhou Y, Ye T, Ye C, et al. Secretions from 
hypochlorous acid-treated tumor cells delivered in a 
melittin hydrogel potentiate cancer immunotherapy. 
Bioactive Materials. 2022;9:541-553. doi:10.1016/j.bio
actmat.2021.07.019 

44. Vile GF, Rothwell LA, Kettle AJ. Hypochlorous 
acid activates the tumor suppressor protein p53 in 
cultured human skin fibroblasts. Arch Biochem 
Biophys. 1998;359(1):51-56. doi:10.1006/abbi.1998.08
81 

45. Gruye LE, McCunney RJ, Buchheit KM, Goldminz 
AM. Allergic contact dermatitis in a wastewater 
treatment worker: The role of sodium hypochlorite. 
Contact Dermatitis. 2020;83(6):533-535. doi:10.1111/c
od.13707 

46. Hostynek JJ, Wilhelm KP, Cua AB, Maibach HI. 
Irritation factors of sodium hypochlorite solutions in 
human skin. Contact Dermatitis. 1990;23(5):316-324. 
doi:10.1111/j.1600-0536.1990.tb05165.x 

47. Ingber A, Gammelgaard B, David M. Detergents 
and bleaches are sources of chromium contact 
dermatitis in Israel. Contact Dermatitis. 
1998;38(2):101-104. doi:10.1111/j.1600-0536.1998.tb
05660.x 

48. Pellicano R, Lomuto M, Cozzani E, Iannantuono 
M, De Simone C. Linear IgA bullous dermatosis after 
contact with sodium hypochlorite. Dermatology. 
1997;194(3):284-286. doi:10.1159/000246123 

49. Salphale PS, Shenoi SD. Contact sensitivity to 
calcium hypochlorite. Contact Dermatitis. 
2003;48(3):162. doi:10.1034/j.1600-0536.2003.0000
1.x 

50. Block MS, Rowan BG. Hypochlorous Acid: A 
Review. Journal of Oral and Maxillofacial Surgery. 
2020;78(9):1461-1466. doi:10.1016/j.joms.2020.06.02
9 

51. Heggers JP, Sazy JA, Stenberg BD, et al. 
Bactericidal and wound-healing properties of sodium 
hypochlorite solutions: the 1991 Lindberg Award. J 
Burn Care Rehabil. 1991;12(5):420-424. doi:10.1097/0
0004630-199109000-00005 

52. Severing AL, Rembe JD, Koester V, Stuermer EK. 
Safety and efficacy profiles of different commercial 
sodium hypochlorite/hypochlorous acid solutions 
(NaClO/HClO): antimicrobial efficacy, cytotoxic 
impact and physicochemical parametersin vitro. 
Journal of Antimicrobial Chemotherapy. 
2019;74(2):365-372. doi:10.1093/jac/dky432 

53. Burian EA, Sabah L, Kirketerp-Møller K, Ibstedt E, 
Fazli MM, Gundersen G. The Safety and 
Antimicrobial Properties of Stabilized Hypochlorous 
Acid in Acetic Acid Buffer for the Treatment of Acute 
Wounds—a Human Pilot Study and In Vitro Data. Int 
J Low Extrem Wounds. Published online May 5, 2021. 
doi:10.1177/15347346211015656 

Hypochlorous Acid: Applications in Dermatology

Journal of Integrative Dermatology 10

https://doi.org/10.1080/09546630902973995
https://doi.org/10.1126/scisignal.aax5971
https://doi.org/10.1016/j.bioactmat.2021.07.019
https://doi.org/10.1016/j.bioactmat.2021.07.019
https://doi.org/10.1006/abbi.1998.0881
https://doi.org/10.1006/abbi.1998.0881
https://doi.org/10.1111/cod.13707
https://doi.org/10.1111/cod.13707
https://doi.org/10.1111/j.1600-0536.1990.tb05165.x
https://doi.org/10.1111/j.1600-0536.1998.tb05660.x
https://doi.org/10.1111/j.1600-0536.1998.tb05660.x
https://doi.org/10.1159/000246123
https://doi.org/10.1034/j.1600-0536.2003.00001.x
https://doi.org/10.1034/j.1600-0536.2003.00001.x
https://doi.org/10.1016/j.joms.2020.06.029
https://doi.org/10.1016/j.joms.2020.06.029
https://doi.org/10.1097/00004630-199109000-00005
https://doi.org/10.1097/00004630-199109000-00005
https://doi.org/10.1093/jac/dky432
https://doi.org/10.1177/15347346211015656

	Relevance
	Objective
	Methods
	Results
	Conclusion
	Introduction
	Materials and Methods
	Results
	Infection Prevention
	Wound Care and Scar Management
	Immunologic Activity
	Treatment in Atopic Dermatitis and Pruritus
	Other Dermatologic Applications
	Tumor Suppression
	Safety

	Discussion and Conclusion
	Acknowledgements
	Disclosures
	Funding Sources
	IRB approval status

	References

