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To the Editor—Although we have developed powerful antibiotics,
we are still faced with the dilemma of controlling bacterial infection
in the skin in cases such as in burns1 or decubitus.2 The sterilizing
effect of ozone,3 which has been known for a long time, involves
killing bacteria by rupturing the cell wall through its action on
certain cell-wall components. Thus, we may consider using ozone
sterilization to treat infections in the skin that are difficult to con-
trol with antibiotics. Recently, ozone sterilization has made great
progress with the invention of ozone nanobubble (ONB) water3

(NAGA, Japan), in which nanosized ozone gas particles are
dissolved in water. ONB water has attracted attention as a new and
safer antiseptic agent. The sterilizing effects of ozone have been re-
evaluated in recent years,4 and the improved form of ozone, ONB
water3 could change the current perception of ozone use in the
medical field. These studies3,4 indicate that ozone sterilization
could potentially be used against bacteria in medical care.

In severely burned patients,1 bacterial infections on the wound
can inhibit epithelialization of the wound, which sometimes leads
to a prolonged battle against bacterial infections in the intensive
care unit. Silver-containing compounds (silver sulfadiazine,
Ag-SD)1 are being used as a viable treatment option for infections
encountered in severe burns; however, the compound has serious
harmful effects. It delays the wound-healing process by conferring
serious cytotoxicity to the host tissues. Repeatedly cleaning the
wound with physiological saline5 has limits in controlling bacterial
growth. The overlap of these adverse conditions owing to secondary
infections and/or a delay in epithelialization worsens the patient’s
condition. Bacterial infections of the wound are a threat to the
success of the skin graft, even if it can reach artificial skin preparation
and/or the skin graft.1 Thus, the sterilizing action of ozone, wherein
bacteria are killed by rupturing the cell, is 30 times more effective
than chlorine disinfection.3 Ozone water will greatly change the
environment of burns, and will reduce the risk of infection in burns.
Additionally, ozone sterilization does not lead to resistant strains
and is safer because it does not damage the mucosal tissue.3

Moreover, the ozonization of saline is needed, but the utility of
ONB saline has not yet been proven andONBwater has not yet been
approved for medical use. Furthermore, because dissolved nano-
sized ozone gas particles can be maintained for ~3–6 months in
ONB water,3 it can easily be stocked at medical site.

Decubitus or pressure ulcers,2 a worldwide healthcare concern,
affect patients who are bedridden for longer periods, particularly
elderly individuals, due to the mechanical pressure exerted
by patient’s own body. These ulcers sometimes harbor secon-
dary bacterial infections, sometimes caused by Pseudomonas
aeruginosa.2 Furthermore, medical professionals also are

forced to continue treatments, such as cleaning and ulcer repair
daily. Severe conditions that arise because of secondary bacte-
rial infections cannot be treated successfully with saline alone.5

Thus, wound cleaning with ozone water6 can help to avoid sec-
ondary infections and can thus improve these difficult-to-treat
pressure ulcers.

In countries such as Europe and theUnited States, where obesity
is a major problem, venous7 or diabetic skin ulcers,8 are persistent,
and it is difficult to control their secondary bacterial infections, such
as Pseudomonas aeruginosa infection.9 In patients with leg ulcers,
owing to the difficulty in treating and curing theunderlying diseases
such as venous varicose disorder, skin ulcers may also persist for
longer periods. Similar to treating secondary infections in decubitus
ulcers, cleaning and sterilization of the wound with ozone water6

will greatly contribute to and assist in maintaining and improving
these intractable skin ulcers. Additionally, in these skin conditions
in which daily washing is performed continuously as a part of the
standardized protocol,5 it would be important to use ozone water3,6

to kill bacteria mechanically and to prevent the development of
resistant bacterial strains.

Despite developing antibiotics, controlling skin bacteria infec-
tions remains an unresolved issue. Furthermore, the spread of
resistant bacteria due to the widespread use of antibiotics has also
become a serious worldwide medical concern, and the number of
resistant strains is increasing.10 Therefore, owing to the character-
istics and safety of ozone, we expect it to be used as a new counter-
measure against bacterial infections in the skin. However, it is
necessary to soak the wound for 30 seconds or more for the ozone
water to effectively sterilize the area. Furthermore, the unlimited
possibility of ozone as a antibacterial agent in various disciplines
is expanding. Currently, research in the medical field and is focused
more on developing cutting-edge treatments, such as developing
new antibiotics for resistant bacteria; however, it is necessary to
return to the root cause of the issues and to consider treatment.
Even if ONB water is unavailable, ozonated water can be prepared
with an ozone gas generator.
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