COMMENTARY

Hypochlorous Acid: A Multipurpose
New Addition to the Military Med Bag?

Adrianna Campo, DO?

Background: A medical bag (med bag) in the military medical
community contains medical supplies and equipment used to
provide care on the battlefield or in noncombat field conditions.
Though its contents are situation-dependent (eg, deployment,
field exercise, physical fitness event), it generally contains
items such as intravenous supplies, airway management
tools, pain medications, bandages, tourniquets, splints, suture
materials, and antiseptics.

Observations: Hypochlorous acid (HOCI) is approved by the
US Food and Drug Administration for disinfecting surfaces
and wound care. In the military, long foreign deployments

and training exercises can last 6 months to 1 year. Short-
term field exercises and outdoor physical fithess or training
events are also common. Even at a duty station, conditions in
a medical facility may be austere, and access to care may be
limited. Some clinics may even have limited general medical
staff, without nearby military specialists to consult. In these
settings, HOCI may be beneficial not only as a disinfectant for
field injuries but also off-label management of skin conditions.
Conclusions: HOC|I may be a potent addition to military
medicine in various settings, especially in austere environments
or during long deployments.
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is a powerful oxidizing agent formed

from chlorine dissolved in water.
Within the body, it is part of the immune
response, created by activated leukocytes,
which form HOCI from hydrogen perox-
ide and chloride. HOCI has been used as a
disinfectant in wound care due to its anti-
microbial properties via inhibition of DNA
synthesis, protein synthesis, and decreased
adenosine triphosphate production. It spe-
cifically targets bacteria by blocking bacte-
rial cell wall synthesis and decreasing DNA
replication.!

During the COVID-19 pandemic, HOCl
was recommended by the US Environmen-
tal Protection Agency as a disinfectant.?
HOCI can be purchased from a supplier,
though its major limitation is its shelf life.
The main environmental factors affecting
its stability are sunlight exposure, temper-
atures > 25 °C, and air exposure. HOCl is
stable and most potent when the pH falls
between 3.5 and 5.5.% It is best stored in a
cool, dark environment to maintain effi-
cacy for 2 weeks. Rossi-Fedele et al found
that when exposed to sunlight, chlorine re-
duction starts on day 4, whereas solutions
kept in dark storage remained more stable,
with this process starting after day 14.*

HOCI can also be made on-site via a ma-
chine, which ranges in price from a por-
table version costing < $200 to a large
commercial option that can cost $7000
to $25,000. HOCI is produced by mixing
noniodinated salt and water, and using

Exogenously, hypochlorous acid (HOCI)
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electrolysis, which generally takes less
than 10 minutes before it is ready for use.?
Given the cost and nonreusable nature of
disinfecting wipes, HOCI may be more
worthwhile for economic and disposal pur-
poses in the long term.

Different concentrations of HOCI are
readily available commercially. Because
topical application of 1% HOCI may cause
skin irritation, solutions with lower con-
centrations have been developed includ-
ing Vashe (0.03% HOCI; SteadMed),
PhaseOne (0.025% HOCI solution; IHT),
OCuSOFT (0.02% HOCI; OCuSOFT),
Bruder (0.02% HOCI; Bruder Healthcare),
Acuicyn (0.01% HOCI solution in dilute
saline; Sonoma Pharmaceuticals), and Ave-
nova (0.01% HOCI solution; NovaBay
Pharmaceuticals).

Aside from its surface utility, HOCI has
been researched for its beneficial effects
on skin. HOCI has been shown to be help-
ful intraoperatively and postoperatively in
improving adverse effects (AEs) after hair
restoration, including erythema and pruri-
tus, and in optimizing healing by reducing
inflammation, likely due to its antimicro-
bial properties and ability to promote ox-
ygenation.® Bucko et al demonstrated that
Microcyn scar gel (with HOCI) was a su-
perior nonirritating, nontoxic method of
not only improving scar appearance (vas-
cularity, scar height, and pliability) but
also reducing scar symptoms of pain and
pruritus in comparison to 100% silicone
scar gel (traditional application used to
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improve scarring).” Zhang et al demon-
strated that HOCI consistently improved
symptom relief of blepharitis, including
meibomian gland, eyelash, and eyelid red-
ness, irritation, and appearance in com-
parison as well as were better tolerated in
comparison to traditional recommenda-
tions of eyelid compresses and wash (tea
tree oil, diluted baby shampoo, and topi-
cal antibiotics).® In children with moder-
ate to severe atopic dermatitis, Majewski
et al compared a traditional bleach bath
with a body wash containing hypochlo-
rite (NaOCIl; hypochlorous acid in alka-
line aqueous solution). The body wash
proved to be more convenient (showering
vs 10-minute bath) and significantly im-
proved symptoms while reducing the need
for topical corticosteroids (common treat-
ment modality for atopic dermatitis).’

The skin is the body’s primary de-
fense against both dermatologic and re-
spiratory infections. The face is especially
vulnerable to microbes via airborne or en-
vironmental transmission, mechanical
irritation, and touch. In the military envi-
ronment, personal protective equipment
(PPE) or uniform items may increase the
risk of dermatologic conditions such as al-
lergic or irritant dermatitis, infection, and
friction blisters.

In a literature review of 312 derma-
tologic articles published between 2002
and 2022, Singal and Lipner found that
among deployed soldiers serving in hot
and dry climates, dermatitis and eczema-
tous conditions were the most common,
whereas bacterial and fungal conditions
were most common in hot and humid set-
tings. In the nondeployed setting, der-
matitis and eczematous, acne, and fungal
infections were the most common skin
conditions. This is reflected by the unique
circumstances that service members face
at home and while deployed, when they
may be more vulnerable to developing
new or worsening chronic skin conditions
depending on the environment (access
to shelter, humid vs dry environments),
and decreased access or time for hygiene
(shared quarters at home in barracks or
on deployment). Occupation-related con-
ditions also play a large role in military
dermatologic conditions.'
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Dever et al noted the unique risks and
exposures in the environment itself (plants,
arthropods) as well as uniform items (pro-
tective gear) that carry an increased risk of
friction irritation and dermatitis. Occupa-
tional exposures commonly associated with
irritant contact dermatitis include alco-
hols, oils, fuel, disinfectants, and solvents.
Chemicals in military uniforms themselves
(eg, formaldehyde resins, disperse dyes,
and chromate-containing dyes) also have
the potential to cause allergic contact der-
matitis, which can be challenging to ad-
dress given the emphasis on uniformity and
standards.!’ PPE also may exacerbate rosa-
cea and acne.

Some pathologies are associated specif-
ically with bacteria, such as Cutibacterium
acnes, as seen in acne vulgaris. Coloniza-
tion of bacteria on the face may create bio-
films that are difficult to detect, may be
resistant to antibiotic therapy, and are im-
plicated in other dermatologic conditions,
such as persistent wounds, atopic dermati-
tis, and candidiasis.'?

Biofilm and antibiotic resistance already
pose a risk to patient care, but the unique
environmental conditions and exposures
of military settings can amplify this risk
in the military population.’® Using HOCl
in austere environments or the field for
wound care may help reduce microbial
load and the subsequent need for systemic
antibiotics which carry the risk of gastro-
intestinal AFEs and resistance.'

An optimized healing rate would sup-
port operational objectives by enabling
service members to remain on full duty
and avoid medications, which may prevent
them from special duty, such as aviation.
Sakarya et al found that HOCI solution en-
hanced wound healing in contrast with
povidone-iodine (PI), while a study by
Dharap et al discussed how HOCI pro-
vided major improvement in ulcer wound
size (and infection), as well as significant
reduction of inflammation.*?

Anagnostopoulos et al studied the ef-
ficacy of 0.01% HOCI vs other disinfec-
tants (5% PI, 4% chlorhexidine gluconate
[CHG] and 70% isopropyl alcohol [IPA])
against common skin organisms, includ-
ing methicillin-susceptible Staphylococ-
cus aureus and methicillin-susceptible
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Staphylococcus epidermidis. The study
found that HOCI had at least equal if not
greater efficacy to PI, CHG, and IPA de-
pending on the bacterial strain, demon-
strating immediate bactericidal effects.'*

Furthermore, HOCI has been shown to
be useful in suturing and wound closure
by reducing microbial load when soaked
gauze is placed in wound beds prior to
closure, while not harming surrounding
tissue.'” This would be especially advan-
tageous for military health care when spe-
cialist follow-up would be delayed or to
prevent infection risk while en route to
higher care. Aside from its disinfectant
strength, it's also well tolerated. HOCI
studies on human tissue demonstrate its
efficacy to prevent irritation and AEs while
also preventing infection and promoting
wound healing.

Gozukucuk and Cakiroglu studied the
use of HOCI as a skin disinfectant before
neonatal circumcision and demonstrated
fewer adverse effects compared with the
more commonly used PI. Neonates treated
with PI prior to circumcision resulted in
greater postoperative edema and increased
duration of wound healing compared with
infants treated with HOCI.'® Furthermore,
studies have shown that PI can lead to ir-
ritant dermatitis or chemical burns if not
properly dried or if it becomes pooled be-
cause of occlusion dressings."’

Aside from its indicated use for infec-
tion or wound care, anti-inflammatory
properties of HOCI also may be benefi-
cial for off-label use in preventing flare-
ups of chronic conditions as well as for
treating symptoms while awaiting special-
ist evaluation. This might be the case dur-
ing US-based training exercises, in remote
locations without nearby dermatologists,
or during virtual care because of internet
constraints. For chronic conditions such
as rosacea or atopic dermatitis, which re-
search has shown are related to mast cell
activation and degranulation and cytokine
release, HOCI has been shown to reduce
histamine, neutrophil-generated leukot-
rienes, in addition to interleukin-6 and
interleukin-2 to improve symptoms by re-
ducing inflammation.*®

Limitations of HOCI to explore would
be extending its shelf life, exploring its
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various forms (eg, spray, topical) and stor-
age limitations, and training of the ma-
chine and materials needed to be made
in-house if not purchased. There are also
no official guidelines for clinicians to rec-
ommend HOCI to patients, and research
should be expanded on its use in humans,
though it generally is well tolerated with-
out AEs. HOCI has the potential to be a
potent, nontoxic, inexpensive tool in med
bags or at austere clinics to help main-
tain a sterile space for procedures, prevent
infection while rendering care, and help
with exacerbations or prevent flare-ups of
chronic conditions such as psoriasis, acne,
and atopic dermatitis while specialist care
is pending.
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