
Maintaining Skin Barrier Homeostasis

Skin protects us from harm such 
as injury, microbial pathogen in-
vasion, and UV radiation.  It also 
helps the body maintain homeo-
stasis (balance or equilibrium) 
by aiding in the maintenance of 
body temperature and by helping 
preserve appropriate hydration 
and electrolyte levels.  Having an 
optimal skin barrier is critical for 
the operation of these vital skin 
functions.  

Many factors are important for a 
well functioning skin barrier in-
cluding proper skin pH, balanced 
lipids and healthy microbial flora 
(microbiome).  Factors that can 
disturb barrier function include: 
inflammation, stress (including 

oxidative stress), high pH, lipid de-
ficiencies and dysbiosis (a change 
in the relative compositions of mi-
crobes compared to normal skin).  
When the skin barrier is compro-
mised, wounding and infection 
can occur more easily.

Small Molecule Technologies skin 
and wound care products contain 
potent small molecule ingredi-
ents that help counteract inflam-
mation including the polyphenols 
oleuropein, resveratrol, and epi-
gallocatechin-3-gallate (EGCG) 
from olives, grapes, and green tea, 
respectively, as well as the import-
ant small molecules, melatonin, 
and L-glutathione.  In addition, 
dipotassium glycyrrhizate from 

licorice, avenanthramides in oats, 
aloe vera and shea butter possess 
anti-inflammatory activities.

Small Molecule Technologies skin 
and wound care products includ-
ing Renewal Moisturizer and the 
gentle cleansing lotion, Clean N 
Moist, are pH balanced to help 
skin maintain its proper pH and 
normal flora.  Renewal Moistur-
izer and Clean N Moist include 
nutrients that strengthen the skin 
barrier.  Renewal Moisturizer and 
Clean N Moist also contain an ad-
vanced silicone complex to pro-
vide a protective barrier to help 
keep skin hydrated.  In addition, 
the gentleness of Clean N Moist 
assures that even the most fragile 
skin is cleansed without causing 
irritation.

Optimal Skin Barrier Func-
tion and pH
Quantitating trans-epidermal wa-
ter loss (TEWL) is a way to assess 
the quality of the skin barrier and 
how well it functions.  Oleuropein 
has been shown to reduce TEWL 
indicating its ability to increase 
skin barrier function.  Evidence 
also demonstrates that melatonin 
has a stimulatory role in building 
and maintaining the epidermal 
barrier.  Moreover, the advanced 



silicone complex in Renewal 
Moisturizer and Clean N Moist 
provides a breathable barrier to 
protect skin.

Skin pH is normally acidic, rang-
ing in values from 4 to 5.5.  Pre-
serving this pH range is critical 
for the maintenance of a healthy 
skin microbiome.  The normal 
skin microbiome is composed of 
a rich and complex flora or inter-
acting microbes that live in har-
mony with skin, protecting it from 
potentially dangerous pathogens 
like S. aureus that thrive at neu-
tral pH levels.  In addition, antimi-
crobial peptides such as dermici-
din, produced by skin, only have 
proper activity against pathogens 
at normal skin pH levels. 

The extracellular space between 
corneocytes (differentiated ke-
ratinocytes) found in the upper 
layer of the epidermis (stratum 
corneum), is composed of highly 
ordered lamellar lipids that form 
membranes.  These lipids that are 
critical for skin barrier function-
ing include ceramides, cholesterol 
and fatty acids.  Key lipid-process-
ing enzymes involved in the syn-
thesis of ceramides have optimal 

activity at acidic skin pH levels.  In 
addition, the formation of lamel-
lar structures requires an acidic 
environment.  In fact, increased 
pH and low ceramide levels are 
associated with aging and may 
correlate with lower skin barrier 
functioning found in older indi-
viduals. 

Increasing Skin Lipids and 
Reducing Oxidative Stress
Scientific studies have also shown 
that nicotinamide, another name 
for niacinamide (found in Small 
Molecule Technologies skin and 

wound care products) can in-
crease the biosynthesis of cera-
mides as well as other stratum 
corneum lipids to improve the 
skin barrier.  Ceramides can also 
stimulate antimicrobial peptide 
synthesis including cathelicidin 
(CAMP) production.  In addition 
to ceramides and other lipids 
mentioned above, phospholipids 
(found in Small Molecule Technol-
ogies Clean N Moist) are capable 
of forming lamellar lipid phases, 
which makes them beneficial in 
skincare treatments.

Oxidative stress can compromise 
the skin barrier.  When oxidative 
stress occurs the naturally pro-
tective antioxidants and oxida-
tive defense enzymes including 
manganese superoxide dismutase 
(MnSOD) that are capable of neu-
tralizing free radicals become 
overwhelmed.  This can result in 
protein, lipid and cellular dam-
age that can decrease skin barrier 
functioning.  Small Molecule Tech-
nologies skin and wound care 
products like Renewal Moisturiz-
er and Clean N Moist contain an-



tioxidants including oleuropein, 
resveratrol, and EGCG, as well 
as melatonin, and L-glutathione.  
Moreover, in a model where Mn-
SOD was deactivated, oleuropein 
induced MnSOD activity; EGCG 
has been found to induce MnSOD 
expression, and resveratrol has 
been shown to upregulate MnSOD 
activity.

In addition to oxidative stress, 
psychological, emotional or psy-
chosocial stress can cause skin 
barrier problems that can lead 
to conditions like acne or ecze-
ma.  Evidence suggests that these 
problems are at least partially 
caused by hormones known as 
glucocorticoids resulting from 
stress.  Glucocorticoids have been 
shown to increase skin barrier 

permeability and altered skin ho-
meostasis that may result in dys-
biosis.  In addition, disruptions 
in the microbiome due to harsh 
soaps or cleansers can decrease 
the protection provided by cer-
tain microbes.  Small Molecule 
Technologies Clean N Moist gen-
tly cleanses skin to avoid disturb-
ing skin homeostasis.  Diligent 
skin care including mild cleansing 
and moisturizing has been shown 
to significantly improve skin hy-
dration and overall skin health.

It’s good to know that Small 
Molecule Technologies skin and 
wound care products can help 
maintain barrier homeostasis to 
help skin protect the body from 
injury.  Small Molecule Technol-
ogies Renewal Moisturizer and 

Clean N Moist are pH balanced to 
help maintain a healthy skin mi-
crobiome and the proper balance 
of skin lipids.  In addition, Small 
Molecule Technologies skin care 
products include potent small 
molecule antioxidants and an-
ti-inflammatory ingredients that 
help protect the skin barrier.
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Disclaimer: These statements 
have not been reviewed by the FDA. 
The decision to use these products 
should be discussed with a trusted 
healthcare provider. The authors and 
the publisher of this work have made 
every effort to use sources believed 
to be reliable to provide information 
that is accurate and compatible with 
the standards generally accepted 
at the time of publication. The au-
thors and the publisher shall not be 
liable for any special, consequential, 
or exemplary damages resulting, in 
whole or in part, from the readers’ 
use of, or reliance on, the informa-
tion contained in this article. The 
publisher has no responsibility for 
the persistence or accuracy of URLs 
for external or third party Internet 
websites referred to in this publica-
tion and does not guarantee that any 
content on such websites is, or will 
remain, accurate or appropriate.
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