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Brief Report

The treatment effect of the burn wound healing by electrolytic-
reduction ion water lotion
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Summary

A 2-year-and-4-month-old girl suffered a burn to the neck due to boiling water. She was
examined at another hospital, and recommended to undergo dermatoplasty. Thirteen
days after injury, she consulted our hospital. A wide skin defect was observed around the
neck, and a third-degree burn was diagnosed. Conservative treatment using electrolytic-
reduction ion water (ERI) lotion, antibiotics/steroid combination ointment, and vitamin
A/E ointment was performed without dermatoplasty. Treatment of the burn was started
with the application of ERI lotion, antibiotics/steroid combination ointment, and vitamin
A/E ointment to the wound 3 times a day combined with wrap therapy. The lysis of
necrotic tissue and granulation began 1 week after the beginning of treatment. After 2
weeks, the necrosed skin had completely lysed, satisfactory granulation tissue began to
form and blood supply improved. Regeneration of the skin was noted at 1-3 months after
the beginning of treatment. Complete epithelialization was observed after 4 months, but
hypertrophic cicatrization and pigmentation began to occur. After 26 months, capillary
growth was observed, cicatrix became inconspicuous, pigmentation disappeared, and
the burn almost completely healed. In conclusion, in this patient, the process of tissue
repair after burn injury progressed smoothly, and healing was achieved without leaving
hypertrophic cicatrix, keloid scar, or pigmentation. Our experience suggested that even
third-degree burns can be treated using only external therapy with ERI lotion, antibiotics/
steroid combination ointment, and vitamin A/E ointment without dermatoplasty.
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1. Introduction

in many patients by applying Fiblast® Spray (Kaken
Pharmaceutical Co., Ltd.) to the graft surface (2-5).

There are still many instances of burn injury caused by
boiling water (1). Particularly, children with immature
skin tend to suffer deeper and severer burns compared
with adults. On treating third-degree burns, mesh skin
grafting and patch dermatoplasty are often performed
after debridement to prevent contracture of the injury site
and shorten the treatment period. Recently, improvements
in the properties of the skin transplantation site and
shortening of the treatment period have been reported
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However, it has also been recognized that hypertrophic
cicatrix or keloid is likely to be suppressed at a mild
level even in deep burns by appropriate treatment from
an early stage (6).

We have performed some studies on the
characteristics of ERI (7-9). ERI is water containing
a large amount of electrons through the electrolysis
of natural water, followed by electric current/pressure
application using a special diaphragm system. ERI
shows cleansing, deodorizing, antimicrobial, and anti-
dust effects because dirt and bacteria, as the causes of
odor, are detached and removed by its specific alkaline
property and negatively charged ions (7). This water
also has rust-preventing and anti-septic effects. In
addition, stable emulsions could be prepared by the
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emulsification of various types of oil using ERI alone
without emulsifiers, showing its emulsifying effect (8).
Taking advantage of these properties, ERI is widely used
at present as a cleansing agent incorporated in various
industrial products.

We previously prepared magnesium aluminum silicate
(Smectone®) gels using ERI as a dispersal medium
for medical drugs, and evaluated their physiochemical
properties (10,11). As a result, the use of ERI, compared
with purified water, facilitated the preparation of drug
delivery system (DDS) drugs with the maintenance of the
gel state. These results showed that the use of gels with
functions maintained using the specific properties of ERI
is useful for preparing percutaneously absorbed drugs
such as sustained-release preparations.

This report presents a girl with a third-degree burn
that could be treated satisfactorily by conservative
therapy using ERI lotion, antibiotics/steroid combination
ointment, and vitamin A/E ointment without
dermatoplasty, which was rejected by her parents.

2. Materials and Methods
2.1. Materials

As ERI, S-100° (A. 1. System Product Co., Japan) was
used. ERI lotion containing 2% vitamin C was from A.
I. System Product Co., Japan. For the antibiotics/steroid
combination ointment, Hysetin-P® (chloramphenicol,
fradiomycin sulfate, and prednisolone combination)
was from Fuji Pharmaceutical Industry Co., Ltd., Japan.
The vitamin A/E ointment, Juvela® (vitamin A and
tocopherol combination), was from Eisai Co., Ltd.,
Japan. All reagents were of special grade.

2.2. Methods

The burn was treated by the application of ERI lotion,
antibiotics/steroid combination ointment (Hysetin-P®),
and vitamin A/E ointment (Juvela®) to the injury site 3
times a day combined with wrap therapy, i.e., wrapping
the injury site with a thin plastic film to prevent drying
(12).

3. Results and Discussion

The patient was a 2-year-and-4-month-old girl. After
she suffered a burn to the neck due to boiling water, she
was examined at another hospital, was recommended
to undergo dermatoplasty, and consulted our hospital
13 days after injury. A wide skin defect was observed
around the right side of the neck, and a third-degree
burn was diagnosed.

Because of the strong wish of her parents to avoid
dermatoplasty, treatment was started by the application
of ERI lotion, antibiotics/steroid combination ointment,
and vitamin A/E ointment to the wound 3 times a day

combined with wrap therapy. Figure 1A shows the state
of the third-degree burn soon after the beginning of
treatment. Figure 1B shows the state after 1 week, when
the lysis of necrotic tissue and granulation formation
started. Two weeks after the beginning of treatment,
the necrosed skin had completely lysed, satisfactory
granulation tissue formation was observed, and the
blood supply improved. After 3 weeks, the concavity
gradually began to flatten. Figures 1C-1E show the
states 1-3 months after the beginning of treatment. Skin
regeneration was noted, epithelialization progressed, and
the area of the skin defect began to decrease. Figure 1F
shows the state after 4 months, when epithelialization had
completed, but hypertrophic cicatrix and pigmentation
began to appear. After 6-9 months, the area of
hypertrophic cicatrix gradually decreased, being replaced
by normal skin. Figure 1G shows the state after 13
months. Capillary vessel proliferation was noted, cicatrix
became inconspicuous, and pigmentation was resolved,
showing satisfactory healing. Figure 1H shows the state
after 26 months. Normal skin was restored in the area of
cicatrix, and no functional disorder remained.

Usually, the treatment of burns often requires surgical
skin grafting depending on the depth of the wound in
addition to conventional external drug treatment. In
the present patient, to comply with the strong wish
of her parents for outpatient treatment without skin
grafting, we performed conservative treatment using
ERI lotion containing vitamin C, antibiotics/steroid
combination ointment, and vitamin A/E ointment.
Vitamin C was added to the ERI lotion in the process of
its manufacturing, because vitamin C has been reported
to promote wound healing (13). In this patient, the
processes of tissue repair in the healing of the burn,
i.e., inflammation, granulation, and reconstruction,
progressed smoothly, and cure could be achieved
without leaving hypertrophic cicatrix, keloid scar, or
pigmentation. This case is considered to demonstrate
that third-degree burns can be treated simply by
external treatment using ERI lotion, antibiotics/steroid
combination ointment, and vitamin A/E ointment.
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Figure 1. A case of treatment of a burn wound of the right neck region with ERI lotion, antibiotic/steroid combination ointment, and
vitamin A/E ointment employing wrap therapy. (a) The rear right side of the neck region, (b) the front right side of the neck region. The
photographs (c) and (d) are from the same patient. (A) Before treatment. (B) 1 week after treatment. (C) 1 month after treatment. (D) 2 months
after treatment. (E) 3 months after treatment. (F) 4 months after treatment. (G) 15 months after treatment. (H) 26 months after treatment.
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