
Managing Radiation Dermatitis

Radiation dermatitis is an acute 
skin reaction to radiation thera-
py that ranges from a mild rash 
to skin ulceration.   Nearly two-
thirds of all cancer patients re-
ceive radiation therapy.  Although 
many technological advances 
have resulted in improved treat-
ment protocols, skin damage is 
still a common side effect of radi-
ation therapy.  Radiation dermati-
tis, induced by ionizing radiation, 
affects a large proportion (up to 
95%) of patients receiving this 
type of cancer therapy.

The severity of radiation derma-
titis is dependent upon treatment 
factors including the total radia-
tion dose, the schedule of dosing, 
the type and quality of beam uti-
lized, and the volume and surface 

area of the irradi-
ated tissue, as well 
as patient physical 
factors such as nu-
tritional status, skin 
quality and integrity, 
or physical condi-
tion including obesi-
ty with skin folds.

Health conditions 
and immune status 
or genetics can also 
increase the severity 
of radiation derma-

titis such as immunosuppression 
due to diabetes or chemotherapy, 
or autoimmune diseases includ-
ing lupus erythematosus (SLE).  
In addition, certain medications 
known as “radiosensitizers” can 
increase skin reactions due to 
radiation therapy.  Furthermore, 
skin changes and symptoms due 
to radiation therapy including 
inflammation, pain, itching and 
burning can result in alterations 

or cessation of therapy leading to 
significant health consequences.

Decreasing Inflammation
Small Molecule Technologies skin 
and wound care products include 
ingredients that help decrease in-
flammation (and the itching that 
is associated with inflammation) 
including the beneficial polyphe-
nols oleuropein, resveratrol, and 
epigallocatechin-3-gallate (EGCG) 
from olives, grapes, and green 
tea, respectively, as well as the 
important small molecules, mel-
atonin, and L-glutathione.  In ad-
dition, dipotassium glycyrrhizate 
from licorice, avenanthramides 
in oats, aloe vera and shea butter 
have also been shown to possess 
anti-inflammatory activities.

Radiation exposure interferes 
with normal skin maturation, 
proliferation and renewal by 
damaging skin cell DNA as well as 
epidermal stem cells.  In addition, 



inflammation amplifies the skin 
response to radiation by inducing 
endothelial dysfunction in vascu-
lature and by increasing cytokine 
and growth factor production in-
cluding transforming factor beta 
(TGF-beta) resulting in delayed 
epithelialization.  TGF-beta is also 
the main cytokine involved in the 
development of chronic radiation 
dermatitis and skin fibrosis.

Moreover, endothelial dysfunc-
tion resulting from radiation ex-
posure contributes to compro-
mised epidermis, impaired skin 
repair and wound healing.  

Counteracting Oxidative 
Stress and Endothelial 
Dysfunction
In an important study, oleuropein 
was found to restore endothelial 
progenitor cell function.  In oth-
er studies, resveratrol and EGCG 
have been shown to inhibit endo-
thelial dysfunction and enhance 
wound healing.  In addition, many 
other ingredients found in Small 
Molecule Technologies skin and 
wound care products are helpful 
for individuals managing radia-
tion dermatitis, including L-gluta-
thione, asiaticoside and aloe vera 
that help improve skin repair and 
wound healing.

During radiation exposure, skin 
damage occurs instantaneously, 
due to a burst of generated free 
radicals known as reactive oxy-
gen species (ROS) that can cause 
oxidative stress.  In response to 
radiation and oxidative stress, 
oxidative defense enzymes are 
activated including superoxide 
dismutase (SOD).  Radiation also 
damages skin vasculature (in-
cluding capillaries) and induces 

vascular permeability and vaso-
dilation leading to erythema and 
edema.  Direct affects of radiation 
and ROS on endothelial cells re-
sult in endothelial dysfunction, 
activation of the coagulation sys-
tem, inflammation and tissue re-
modeling.

Many of the ingredients found in 
Small Molecule Technologies skin 
and wound care products coun-
teract oxidative stress typically 
found with radiation dermatitis 
including oleuropein, resvera-
trol and EGCG, as well as mela-
tonin and L-glutathione.  Some of 
the beneficial ingredients found 
in Small Molecule Technologies 
skincare products activate natu-
ral antioxidant enzymes that pro-
mote skin healing including SOD.  
In fact, in a study where manga-
nese SOD (MnSOD) was deactivat-
ed, oleuropein was able to induce 
MnSOD activity.  Furthermore, 
resveratrol has been shown to in-
crease SOD in human skin fibro-
blasts. 

Protecting Sensitive Skin
Skin that has been exposed to 
radiation treatment is very sen-
sitive and should be protected 
from sun exposure.  Sunscreens, 
chlorine and other potentially 
irritating substances and treat-
ments should be avoided includ-
ing artificial fragrances, deodor-
ants, hot water baths, soaps and 
harsh cleansers.  Small Molecule 
Technologies Clean N Moist is a 
specialized non-soap cleanser 
that is very gentle.  Clean N Moist 
is perfectly pH balanced to ensure 
the most fragile skin is gently 
cleansed without causing irrita-
tion.

Small Molecule Technologies skin 
and wound care products include 
ingredients that also help im-
prove the barrier function of skin 
to strengthen and protect skin.  
Oleuropein has been shown to in-
crease barrier function and mel-
atonin has been shown to have a 
stimulatory role in building and 
maintaining the epidermal bar-
rier.  Moreover, the sophisticated 
silicone complex in Small Mole-
cule Technologies Silicone Barri-
er and Clean N Moist provides a 
breathable barrier to protect skin 
and promote skin repair.   In fact, 
Silicone Barrier is an advanced 
34% silicone cream that provides 
a “second skin” for patients that 
have compromised epidermis.

A consistent care regimen is es-
sential in the management of radi-
ation dermatitis.  Small Molecule 
Technologies skin care products 
contain vital skin nutrients to 
help reduce inflammation, nor-
malize the skin barrier function 
and promote cell renewal.  Cer-
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tified organic and pharmaceuti-
cal-grade ingredients ensure that 
pesticides and contaminants are 
excluded.  In fact, Small Molecule 
Technologies skin and wound 
care products are non-sensitizing 
and non-irritating, and help pro-
tect sensitive skin.
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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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