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The acid mantle represents a critical aspect of skin physiology, intricately linked with
both the skin barrier and microbiome. Originating from pioneering research by Heinrich
Schade and Alfred Marchionini in the early 20th century, the acid mantle was found to
play an important role in the inhibition of microbial growth early on. Subsequent studies
throughout the mid-20th century further elucidated its influence on enzymatic activity
essential for barrier function and its ability to shape the composition of the skin
microbiome. Indeed, the tightly regulated pH within the acid mantle profoundly affects
microbial diversity, favoring beneficial commensal bacteria while suppressing pathogens.

In the modern era, the recognition of the acid mantle’s significance has driven
advancements in skincare. These innovations reflect a paradigm shift towards holistic
skincare approaches that prioritize maintaining barrier function and microbiome
balance. Ongoing research continues to refine our understanding of the acid mantle’s
mechanisms and therapeutic potential, offering promising avenues for enhancing skin
resilience and managing dermatologic conditions effectively.

INTRODUCTION

The acid mantle is integral to skin physiology, orchestrat-
ing a sophisticated interplay between the skin barrier and
the microbiome. This delicate, protective layer maintains
a mildly acidic pH range of approximately 4.5 to 5.5.1 Its
primary functions include acting as a barrier against envi-
ronmental factors and preserving skin hydration and struc-
tural integrity. Despite its foundational role, the acid man-
tle has received less attention in dermatologic research in
the past decade. Instead, focus had remained on investigat-
ing ceramides, filaggrin, and inflammatory pathways that
directly impact barrier function and skin health, to some
degree overshadowing the acid mantle’s significance.

Nevertheless, the acid mantle remains crucial for skin
health. Its mildly acidic pH supports the structural integrity
of the stratum corneum, the outermost skin layer that pro-
vides a physical barrier against external threats.! Addition-
ally, this environment plays a pivotal role in shaping the
skin microbiome, fostering the growth of beneficial bacte-
ria such as Staphylococcus epidermidis, while discouraging
harmful pathogens such as Staphylococcus aureus.?

Disruptions in the acid mantle’s pH balance have been
linked to various dermatologic conditions. For instance, an
alkaline pH can compromise the skin barrier, leading to in-
creased transepidermal water loss (TEWL) and vulnerabil-
ity to infections or inflammatory skin disorders including
atopic dermatitis (AD) and acne.3 Therefore, maintaining
the optimal pH of the acid mantle is essential for overall
skin health.

From a clinical perspective, the acid mantle presents a
promising avenue for intervention in dermatology. Unlike
complex molecular pathways that are often difficult to di-
rectly target with precision, the pH of the acid mantle can
be effectively adjusted through topical formulations or
lifestyle modifications. This characteristic underscores its
potential as a focal point for innovative dermatologic ther-
apies aimed at optimizing skin health and managing der-
matoses more effectively.

Adjusting the pH of the acid mantle—for better or for
worse—can be achieved through various approaches. Top-
ical formulations, such as pH-appropriate cleansers and
moisturizers, are designed to help restore or maintain the
skin’s natural acidic environment. These products aim to
support the acid mantle’s role in maintaining barrier func-
tion and microbial balance, crucial for overall skin health.
By ensuring the pH remains within the optimal range (typ-
ically between 4.5 and 5.5), these formulations enhance
the skin’s natural defense mechanisms against environ-
mental stressors and microbial pathogens. One study in-
vestigated the effects of buffered skin care products with a
pH < 4.5 on skin health. Over a four-week period, partici-
pants’ skin surface pH, hydration, and barrier function were
measured before and after treatment. Results indicated that
buffered skin care products effectively acidified and main-
tained physiological skin pH, with a significant reduction in
pH from 5.09 to 4.67 (p < 0.05) and improved skin hydration
(p < 0.05).4

Furthermore, lifestyle modifications can also impact the
pH of the acid mantle. Factors such as diet, stress levels,
and environmental exposures can influence the skin’s acid-
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Table 1. Factors Supporting the Acid Mantle and their
Relevance to Dermatology.

Factor Description

Mildly Acidic Maintains skin hydration and structural

pH (4.5-5.5) integrity; inhibits growth of harmful
bacteria and fungi.

Structural pH environment supports barrier

Integrity of function, preventing transepidermal

Stratum water loss (TEWL).

Corneum

Influence on Creates favorable conditions for

Skin commensal bacteria (eg, Staphylococcus

Microbiome epidermidis), inhibits pathogens (eg,
Staphylococcus aureus).

Rolein pH-dependent enzymatic processes

Enzymatic crucial for barrier repair and

Activities maintenance.

Impact on Led to development of pH-appropriate

Skincare cleansers, AHAs/BHAs, and moisturizers

Product to preserve acid mantle and enhance skin

Development health.

Clinical Can be manipulated through topical
Relevance formulations, influencing therapeutic
strategies for dermatoses including
atopic dermatitis and acne.
Historical Foundational in skin physiology; ongoing
and Modern research revitalizes its significance in
Importance contemporary dermatology.
Implications Chlorhexidine gluconate and benzoyl
for HS and peroxide, used for HS, can disrupt the
Rosacea skin barrier by altering acidity, causing

irritation and increased TEWL. Research
indicates that maintaining balanced pH
may alleviate rosacea symptoms,
underscoring the importance of pH-
supportive topical agents.

ity. Adopting habits that promote skin health, such as re-
ducing exposure to harsh chemicals, maintaining a bal-
anced diet rich in antioxidants and essential nutrients, and
managing stress effectively, can contribute to maintaining
an optimal acid mantle pH. These lifestyle adjustments
complement topical treatments, providing a holistic ap-
proach to supporting skin barrier function.

In clinical practice, manipulating the acid mantle’s pH
is a tangible target for dermatologic intervention. Optimiz-
ing the skin’s acidic environment may alleviate symptoms
of dermatoses like atopic dermatitis and acne, where dis-
ruptions in pH are implicated (Table 1). Ongoing research
on ingredients targeting acid mantle pH shows promise in
advancing dermatologic care, offering new strategies to en-
hance skin resilience and treatment outcomes. This review
elucidates the acid mantle’s biochemistry, its relationship
with the skin barrier and microbiome, and its importance in
modern dermatologic research and practice.

MATERIALS AND METHODS

This narrative review synthesizes historical and contempo-
rary literature to explore the biochemical underpinnings,
developmental milestones, and clinical implications of the

acid mantle in dermatology. A comprehensive search of
electronic databases, including PubMed, Google Scholar,
and Embase, was conducted using keywords such as “acid
mantle,” “skin barrier,” “microbiome,” and “pH balance.”
Emphasis was placed on seminal works by Heinrich Schade
and Alfred Marchionini, pioneers in researching the skin’s
acidic nature and its protective role. Key publications were
selected to provide a thorough historical context and con-
temporary understanding of the acid mantle’s influence on
barrier function, enzymatic activities, and microbial ecol-
ogy. Additionally, historical texts, review articles, and clin-
ical guidelines were reviewed to synthesize findings across
different epochs, illustrating the evolution of scientific un-
derstanding and clinical applications related to the acid
mantle in maintaining skin health and managing dermato-
logic conditions.

HISTORY

The concept of the acid mantle emerged in the early 20th
century through groundbreaking research conducted by
German physician and biochemist Heinrich Schade in col-
laboration with Alfred Marchionini.5 In their seminal work
published in 1928, Schade and Marchionini meticulously
investigated the chemical composition of the skin’s surface
and uncovered its acidic nature, which they termed the
“Siureschutzmantel,” or acid mantle.5 Their findings re-
vealed that the skin maintains a delicate balance with a
slightly acidic pH, typically ranging between 4.5 and 6.2,
with an optimal pH around 5.0.5

Schade and Marchionini’s findings represented a pro-
found leap forward in dermatology and skin physiology.
They demonstrated that the acidity of the acid mantle plays
a pivotal role in the skin’s defense mechanisms against
harmful microorganisms. Specifically, their research
showed that this mildly acidic environment creates an in-
hospitable habitat for pathogenic bacteria and fungi, effec-
tively inhibiting their growth and proliferation.> This acidic
pH acts as a natural barrier that contributes significantly to
the innate immune response of the skin, bolstering its abil-
ity to resist infections and maintain overall health.

Moreover, their studies highlighted the dynamic nature
of the acid mantle, revealing how its pH can fluctuate in re-
sponse to various factors such as environmental conditions,
skincare products, and individual skin health. They empha-
sized the critical importance of maintaining this acidic bar-
rier to support optimal skin function and resilience against
external stressors, underscoring its role in preserving the
skin’s barrier integrity and moisture balance.

Schade and Marchionini’s research also illuminated how
the mildly acidic environment may influence critical en-
zymatic activities essential for barrier repair and mainte-
nance. Specifically, several enzymes whose functions are
pH-dependent, including those involved in lipid synthesis,
protein processing, and desquamation within the stratum
corneum.

For instance, lipases and glucosidases, which play crucial
roles in lipid metabolism and glycosylation processes, re-
spectively, have been shown to exhibit optimal activity
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within the acidic pH range typical of the acid mantle (ap-
proximately pH 4.5-5.5).6 These enzymes are essential for
synthesizing and processing lipids, ceramides, and proteins
that constitute the skin barrier.® Maintaining the acidic pH
of the acid mantle is thus critical for ensuring optimal en-
zymatic function and supporting the structural integrity of
the stratum corneum.

Moreover, Schade and Marchionini’s findings hinted at
deeper biochemical interactions within the skin that con-
tribute to overall homeostasis. Their findings prompted fu-
ture investigations showing that the acid mantle’s pH also
influences the activity of antimicrobial peptides (AMPs).”
AMPs are natural components of the skin’s innate immune
system that help defend against microbial colonization and
infection.8 An acidic pH environment enhances the expres-
sion and efficacy of AMPs, further bolstering the skin’s de-
fense mechanisms.8

Furthermore, their research suggested that disruptions
in pH balance—whether due to environmental factors, such
as exposure to alkaline soaps or harsh cleansers, or internal
factors like skin disorders—can compromise the skin’s abil-
ity to maintain barrier integrity, leading to increased sus-
ceptibility to infections, dehydration, and inflammatory
conditions.? Many skin disorders, including AD and acne,
are linked to changes in the acid mantle’s pH. In AD, the
skin often has a higher pH due to impaired barrier function
and reduced natural moisturizing factors.10 This elevated
pH may also compromise AMPs that protect against bacte-
rial and fungal infections. 10

DEVELOPMENTS

Subsequent research throughout the mid-20th century ex-
panded upon Schade and Marchionini’s foundational dis-
coveries, revealing insights into how the skin’s acidic en-
vironment supports pH-dependent enzymatic activities
crucial for barrier function and repair. For instance, studies
have demonstrated that enzymes involved in lipid metabo-
lism, such as ceramidases and lipases, exhibit optimal ac-
tivity within the pH range typical of the acid mantle.!l
Specifically, ceramidase activity was found to peak at pH
5.5, aligning with the natural acidity of healthy skin and
emphasizing the pH sensitivity of lipid processing enzymes
essential for maintaining the skin barrier integrity.1l Fur-
thermore, investigations into enzymatic processes regulat-
ing desquamation have shown that proteases responsible
for facilitating the shedding of dead skin cells are also pH-
dependent, with optimal activity observed at acidic pH lev-
els around 5.0 to 5.5.12 This pH dependency ensures ef-
ficient turnover of the stratum corneum, contributing to
skin resilience. Additionally, the production and activity of
AMPs are enhanced under acidic conditions.!3 Such find-
ings underscore the multifaceted role of the acid mantle in
supporting enzymatic functions fundamental to skin bar-
rier maintenance, repair mechanisms, and overall skin
health.

The implications of skin cleansers on conditions such
as hidradenitis suppurativa (HS) and rosacea are particu-
larly noteworthy. Chlorhexidine gluconate wash and ben-

zoyl peroxide washes are commonly prescribed for HS due
to their antibacterial properties. However, both chlorhexi-
dine and benzoyl peroxide can disrupt the skin barrier by
altering the skin’s natural acidity. Chlorhexidine, while ef-
fective at killing a broad spectrum of bacteria, can create a
more alkaline environment on the skin surface, which may
compromise its protective barrier.14 Similarly, benzoyl per-
oxide, although effective in treating acne and reducing in-
flammation, can lead to increased skin irritation and dry-
ness.!> Disruption of the acid mantle can result in
significant changes to the skin microbiome, potentially al-
lowing pathogenic bacteria to thrive. This imbalance may
not only exacerbate inflammation associated with HS but
also increase susceptibility to secondary infections. More-
over, a disrupted acid mantle can result in increased TEWL,
which may cause dryness and irritation.1®

Investigations into the acid mantle also reveal its influ-
ence on the composition and balance of the skin micro-
biome. In a study by Li et al, it was demonstrated that a
lower skin pH (4.33 to 6.22) was significantly associated
with increased stratum corneum antibacterial activity (p <
0.05), with each unit decrease in pH leading to a 68.1% in-
crease in S. aureus cell death.!”

A notable logarithmic relationship between pH levels
and the growth dynamics of Staphylococcus species on the
skin’s surface has also been demonstrated. Staphylococcus
bacteria, including both beneficial commensals like Staphy-
lococcus epidermidis and potentially pathogenic species
such as Staphylococcus aureus, demonstrate distinct re-
sponses to variations in pH. One study examined how skin
pH affects the growth of Staphylococcus epidermidis and
Staphylococcus aureus, identifying that S. epidermidis
growth is relatively stable across a pH range of 5-7, while
S. aureus exhibits a significant pH-dependent logarithmic
growth pattern.18 Gompertz’s model showed that S. aureus
equilibrium count is particularly sensitive to pH changes,
with a shift in growth rate observed at pH 6.5-7.18

The logarithmic nature of this pH-growth relationship
underscores the sensitivity of skin microbiota to pH
changes.!? Even small alterations in pH, whether due to in-
trinsic factors or external influences such as skincare prod-
ucts or environmental exposure, can disrupt the delicate
balance of the skin microbiome. Further, S. aureus coloniza-
tion is prevalent in over 90% of AD patients,20 and is known
to release a host of toxins that can drive inflammation, itch,
and skin barrier damage.2! This further supports the hy-
pothesis that maintaining an acidic skin pH facilitates an
environment conducive to balancing the skin microbiome
and supporting healthy skin.

In the context of rosacea, emerging research has iden-
tified a relationship between skin pH and clinical presen-
tation. In a retrospective study by Zhong et al, 30 patients
with rosacea were treated with a 5% tranexamic acid so-
lution applied twice daily for two weeks.22 Post-treatment,
there was a notable reduction in inflammatory lesions, with
an average decrease of 5.5 lesions on the treated side com-
pared to four on the control side.22 Additionally, skin bio-
physical functions improved significantly, including a
marked decrease in TEWL and skin surface pH (p < 0.05).22
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Studies suggest that maintaining a balanced pH may al-
leviate some symptoms of rosacea by supporting the skin
barrier and reducing irritation.23 The use of newer topical
agents formulated with this understanding is becoming in-
creasingly relevant.

FUTURE DIRECTIONS

The recognition of the critical role of the acid mantle has
spurred advancements in the skincare industry. This under-
standing has led to the development of a diverse array of
products specifically formulated to preserve or restore the
skin’s natural pH, thereby supporting its inherent protec-
tive functions.

A key advancement in dermatological formulations is
the introduction of cleansers with significantly lower alka-
linity compared to traditional soaps. This development ad-
dresses issues related to the high alkalinity of conventional
soaps, which can lead to epidermal dehydration and disrup-
tion of the skin barrier.24

True soap is produced through saponification, where
triglycerides such as fats or oils react with strong bases
such as sodium hydroxide (NaOH) or potassium hydroxide
(KOH).25 This process results in soap and glycerin, with the
final product typically having a pH between 9 and 10.25 In
one study, all cleansing agents, including tap water, were
found to increase skin pH, with the highest rise (+0.45)
and the greatest fat reduction (-4.81 pug/cm?) from alkaline
soap.26 These changes can damage the skin’s acid mantle,
alter bacterial flora, and affect enzyme activity, potentially
leading to increased TEWL and greater susceptibility to ir-
ritation and inflammatory conditions.26

Some modern cleansers are formulated to match the
skin’s physiological pH. These pH-appropriate products
help prevent barrier disruption and support skin homeosta-
sis, reflecting an advanced understanding of skin physiol-
ogy and improving both the efficacy and safety of cleansing
products.

Additionally, the introduction of acidic toners contain-
ing Alpha Hydroxy Acids (AHAs) and Beta Hydroxy Acids
(BHAs) exemplifies another significant development. These
toners not only assist in maintaining the acid mantle by
promoting gentle exfoliation and improving skin texture
but also contribute to pH regulation.2’” AHAs and BHAs
work synergistically with the skin’s natural acidity to en-
hance barrier function and facilitate optimal cellular
turnover.

While moisturizers play a crucial role in supporting the
acid mantle, determining their pH can be challenging. Re-
cent comparative studies, such as one conducted by Shi
et al, quantified the pH of various emollients sold in the
United States.28 Their findings revealed a wide range of pH
values (from 3.7 to 8.2), with the majority of products align-
ing closely with the physiologic skin pH of 4 to 6.28 This
research underscores the importance of pH balance in skin-
care formulations and its impact on maintaining the stra-
tum corneum acid milieu, which is crucial for skin hydra-
tion and resilience.

The evolution of skincare products aimed at maintaining
the acid mantle highlights a paradigm shift towards holistic
skincare approaches that prioritize skin barrier function
and microbiome balance. Ongoing research efforts con-
tinue to refine our understanding and therapeutic strate-
gies surrounding the acid mantle, paving the way for inno-
vative solutions in dermatologic care.

DISCUSSION

Despite evolving trends and shifting research priorities, the
concept of the acid mantle persists as a fundamental pillar
in our comprehension of skin physiology and health. Origi-
nally discovered by Heinrich Schade and Alfred Marchionini
in the early 20th century, the acid mantle remains integral
to understanding how the skin maintains its protective bar-
rier and interacts with its microbiome.

Recent scientific inquiry has rekindled interest in the
acid mantle, exploring its intricate relationships with mod-
ern dermatological concepts and therapeutic interventions.
Studies have examined its pivotal role in supporting barrier
function, regulating the skin microbiome, and influencing
the efficacy of skincare products. This renewed understand-
ing has prompted innovative approaches in dermatology,
where pH-appropriate formulations are increasingly recog-
nized for their potential to optimize treatment outcomes
and enhance overall skin health. By leveraging insights into
the acid mantle’s functions, researchers and clinicians are
advancing strategies that not only restore but also maintain
the skin’s natural pH balance, thereby improving therapeu-
tic efficacy and promoting long-term skin resilience against
environmental stressors and microbial challenges. Future
research should focus on how pH variations impact the
skin microbiome and barrier function across diverse skin
types and demographics. Prioritizing longitudinal studies
which track changes in the acid mantle among predisposed
individuals and novel therapeutic interventions aimed at
restoring its optimal pH balance will enhance personalized
dermatologic care and improve skin health outcomes.

FUNDING SOURCES
No funding was received for this article.
CONEFLICTS OF INTEREST

PL reports being on the speaker’s bureau for AbbVie, Ar-
cutis, Eli Lilly, Galderma, Hyphens Pharma, Incyte, La
Roche-Posay/L’Oréal, Pfizer, Pierre-Fabre Dermatologie,
Regeneron/Sanofi Genzyme, Verrica; reports consulting/ad-
visory boards for Alphyn Biologics (stock options), AbbVie,
Almirall, Amyris, Arcutis, ASLAN, Bristol-Myers Squibb,
Burt’s Bees, Castle Biosciences, Codex Labs (stock options),
Concerto Biosci (stock options), Dermavant, Eli Lilly, Gal-
derma, Janssen, LEO Pharma, Lipidor, I’Oréal, Merck, Mi-
creos, MyOR Diagnostics, Regeneron/Sanofi Genzyme,
Sibel Health, Skinfix, Suneco Technologies (stock options),
Soteri Skin (stock options), Theraplex, UCB, Unilever, Ver-

Journal of Integrative Dermatology 4



From Discovery to Modern Understanding: The Acid Mantle in Dermatology

dant Scientific (stock options), Verrica, Yobee Care (stock  Submitted: August 19, 2024 PST. Accepted: September 20,
options). In addition, Dr. Lio has a patent pending for a 9474 pPST. Published: January 27, 2025 PST.
Theraplex product with royalties paid and is a Board mem-
ber and Scientific Advisory Committee Member emeritus of
the National Eczema Association.
IT declares no conflicts of interest.

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

Journal of Integrative Dermatology



From Discovery to Modern Understanding: The Acid Mantle in Dermatology

REFERENCES

1. Fluhr J, Elias P. Stratum corneum pH: Formation
and Function of the “Acid Mantle.” Exog Dermatol.
2002;1:163-175. doi:10.1159/000066140

2. Rippke F, Schreiner V, Doering T, Maibach HI.
Stratum corneum pH in atopic dermatitis: impact on
skin barrier function and colonization with
Staphylococcus Aureus. Am J Clin Dermatol.
2004;5(4):217-223. doi:10.2165/
00128071-200405040-00002

3. Rippke F, Schreiner V, Schwanitz HJ. The acidic
milieu of the horny layer: new findings on the
physiology and pathophysiology of skin pH. Am J Clin
Dermatol. 2002;3(4):261-272. doi:10.2165/
00128071-200203040-00004

4. Brinke AST, Mehlich A, Doberenz C, Janssens-
Bocker C. Acidification of the skin and maintenance
of the physiological skin pH value by buffered skin
care products formulated around pH 4. Journal of
Cosmetics, Dermatological Sciences and Applications.
2021;11:44-57. doi:10.4236/JCDSA.2021.111005

5. Schade H, Marchionini A. Der Sduremantel der
Haut (Nach Gaskettenmessungen). Klin Wochenschr.
1928;7(1):12-14. doi:10.1007/BF01711684

6. Souto EB, Fangueiro JF, Fernandes AR, et al.
Physicochemical and biopharmaceutical aspects
influencing skin permeation and role of SLN and NLC
for skin drug delivery. Heliyon. 2022;8(2):e08938.
doi:10.1016/j.heliyon.2022.e08938

7. Greugny E. Computational modeling approaches to
multifactorial aspects of atopic dermatitis.
(Approches de modélisation computationnelle des
aspects multifactoriels de la dermatite atopique).
Published online 2022. https://pastel.hal.science
tel-03906902/

8. Elias PM. The skin barrier as an innate immune
element. Semin Immunopathol. 2007;29(1):3-14.
doi:10.1007/s00281-007-0060-9

9. Korting H, Braun-falco O. The effect of detergents
on skin pH and its consequences. Clin Dermatol.
1996;14(1):23-27. doi:10.1016/
0738-081X(95)00104-N

10. Schmid-Wendtner MH, Korting HC. The pH of the
skin surface and its impact on the barrier function.
Skin Pharmacol Physiol. 2006;19(6):296-302.
doi:10.1159/000094670

11. Elias PM, Feingold KR. Lipids and the epidermal
water barrier: metabolism, regulation, and
pathophysiology. Semin Dermatol.
1992;11(2):176-182. https://www.ncbi.nlm.nih.gov,
pubmed/1498022

12. de Szalay S, Wertz PW. Protective Barriers
Provided by the Epidermis. Int ] Mol Sci. 2023;24(4).
doi:10.3390/ijms24043145

13. Hitchner MA, Santiago-Ortiz LE, Necelis MR, et
al. Activity and characterization of a pH-sensitive
antimicrobial peptide. Biochim Biophys Acta
Biomembr. 2019;1861(10):182984. doi:10.1016/
j.bbamem.2019.05.006

14. Yue F, Yu B, Zhang L, et al. A controlled forearm
washing ex vivo method for assessing the impact of
personal cleansing products on skin’s acid mantle
properties and antimicrobial defence against
transient bacteria. Intern J of Cosmetic Sci.
2023;45(3):354-361. doi:10.1111/ics.12840

15. Ali SM, Yosipovitch G. Skin pH: from basic science
to basic skin care. Acta Derm Venereol.
2013;93(3):261-267. doi:10.2340/00015555-1531

16. Mijaljica D, Spada F, Harrison IP. Skin cleansing
without or with compromise: Soaps and syndets.
Molecules. 2022;27(6):2010. doi:10.3390/
molecules27062010

17. Li R, Rodrigues M, Li L, et al. Association Between
Skin Acid Mantle, Natural Moisturizing Factors, and
Antibacterial Activity Against S. aureus in the
Stratum Corneum. Clin Cosmet Investig Dermatol.
2023;16:1595-1606. doi:10.2147/CCID.S409534

18. Iyer V, Raut J, Dasgupta A. Impact of pH on
growth of Staphylococcus epidermidis and
Staphylococcus aureus in vitro. ] Med Microbiol.
2021;70(9). doi:10.1099/jmm.0.001421

19. Zhou C, Fey PD. The acid response network of
Staphylococcus aureus. Curr Opin Microbiol.
2020;55:67-73. doi:10.1016/j.mib.2020.03.006

20. Abeck M. Staphylococcus aureus colonization in
atopic dermatitis and its therapeutic implications. Br
J Dermatol. 1998;139:13-16. doi:10.1046/
j.1365-2133.1998.1390s3013.x

21. Gallo RL, Horswill AR. Staphylococcus aureus:
The Bug Behind the Itch in Atopic Dermatitis. J Invest
Dermatol. 2024;144(5):950-953. doi:10.1016/
1.jid.2024.01.001

Journal of Integrative Dermatology


https://doi.org/10.1159/000066140
https://doi.org/10.2165/00128071-200405040-00002
https://doi.org/10.2165/00128071-200405040-00002
https://doi.org/10.2165/00128071-200203040-00004
https://doi.org/10.2165/00128071-200203040-00004
https://doi.org/10.4236/JCDSA.2021.111005
https://doi.org/10.1007/BF01711684
https://doi.org/10.1016/j.heliyon.2022.e08938
https://pastel.hal.science/tel-03906902/
https://pastel.hal.science/tel-03906902/
https://doi.org/10.1007/s00281-007-0060-9
https://doi.org/10.1016/0738-081X(95)00104-N
https://doi.org/10.1016/0738-081X(95)00104-N
https://doi.org/10.1159/000094670
https://www.ncbi.nlm.nih.gov/pubmed/1498022
https://www.ncbi.nlm.nih.gov/pubmed/1498022
https://doi.org/10.3390/ijms24043145
https://doi.org/10.1016/j.bbamem.2019.05.006
https://doi.org/10.1016/j.bbamem.2019.05.006
https://doi.org/10.1111/ics.12840
https://doi.org/10.2340/00015555-1531
https://doi.org/10.3390/molecules27062010
https://doi.org/10.3390/molecules27062010
https://doi.org/10.2147/CCID.S409534
https://doi.org/10.1099/jmm.0.001421
https://doi.org/10.1016/j.mib.2020.03.006
https://doi.org/10.1046/j.1365-2133.1998.1390s3013.x
https://doi.org/10.1046/j.1365-2133.1998.1390s3013.x
https://doi.org/10.1016/j.jid.2024.01.001
https://doi.org/10.1016/j.jid.2024.01.001

From Discovery to Modern Understanding: The Acid Mantle in Dermatology

22. Zhong S, Sun N, Liu H, Niu Y, Chen C, Wu Y.
Topical tranexamic acid improves the permeability
barrier in rosacea. Dermatol Sin. 2015;33(2):112-117.
doi:10.1016/j.dsi.2015.04.012

23. Maden S. Epidermal skin barrier and skin care in
Rosacea: A narrative review. Dermis. Published online
2024. doi:10.35702/Derm.10015

24. Khosrowpour Z, Ahmad Nasrollahi S, Ayatollahi
A, Samadi A, Firooz A. Effects of four soaps on skin
trans-epidermal water loss and erythema index. J

Cosmet Dermatol. 2019;18(3):857-861. doi:10.1111/

jocd.12758

25. Blank IH. ACTION OF SOAP ON SKIN. Arch Derm
Syphilol. 1939;39(5):811-824. doi:10.1001/
archderm.1939.01480230021003

26. Gfatter R, Hackl P, Braun F. Effects of soap and
detergents on skin surface pH, stratum corneum
hydration and fat content in infants. Dermatology.
1997;195(3):258-262. doi:10.1159/000245955

27. Green BA, Yu R]J, Van Scott EJ. Clinical and
cosmeceutical uses of hydroxyacids. Clin Dermatol.
2009;27(5):495-501. doi:10.1016/
j.clindermatol.2009.06.023

28. Shi VY, Tran K, Lio PA. A comparison of
physicochemical properties of a selection of modern
moisturizers: hydrophilic index and pH. ] Drugs
Dermatol. 2012;11(5):633-636. https://

www.ncbi.nlm.nih.gov/pubmed/22527433

Journal of Integrative Dermatology


https://doi.org/10.1016/j.dsi.2015.04.012
https://doi.org/10.35702/Derm.10015
https://doi.org/10.1111/jocd.12758
https://doi.org/10.1111/jocd.12758
https://doi.org/10.1001/archderm.1939.01480230021003
https://doi.org/10.1001/archderm.1939.01480230021003
https://doi.org/10.1159/000245955
https://doi.org/10.1016/j.clindermatol.2009.06.023
https://doi.org/10.1016/j.clindermatol.2009.06.023
https://www.ncbi.nlm.nih.gov/pubmed/22527433
https://www.ncbi.nlm.nih.gov/pubmed/22527433

	From Discovery to Modern Understanding: The Acid Mantle in Dermatology
	Introduction
	Materials and Methods
	History
	Developments
	Future Directions
	Discussion
	Funding Sources
	Conflicts of Interest

	References


