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New horizon on community-acquired methicillin resistant Staphylococcus
aureus (CA-MRSA) skin and soft tissue infection: nanotechnology

antimicrobial spray
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The prevalence of methicillin-resistant Staphylococcus aureus (MRSA) in community and hospital is increasing.
The development of drug resistance may be attributed to the extensive use of antibiotics. Nanotechnology
antimicrobial spray (NTAS), a physical antibacterial agent, is an alternative to antibiotic treatment on wound
management. We report a case of MRSA associated skin abscess using NTAS in the wound management.
NTAS possesses potent, broad spectrum antibacterial effect while carrying no risk of resistance and minimal
adverse effect. Moreover, NTAS facilitates home wound management, thus reducing dependency on public
health resources. Further studies are indicated to explore the clinical role of NTAS in an attempt to reduce

the use of antibiotics. (Hong Kong j.emerg.med. 2011;18:432-436)
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Introduction

Since the first antibiotic, penicillin, was discovered
several decades ago, antibiotics have played an
important role in the treatment and prevention of
diseases caused by microorganisms. Penicillin was once
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a very effective antibiotic against Staphylococcus aureus.
However, due to the extensive use of antibiotics, drug-
resistant strains emerges as a result of natural selective
pressure to antibiotic exposure. The first penicillinase-
producing strain was found in 1944." It was followed
by methicillin-resistant Staphylococcus aureus (MRSA) .23
MRSA was first discovered in 1960s. Initially it was
found in health care setting and involved patients with
risk factors. Over the following four decades, MRSA
has become a major community health problem as it
spreads in the community and involves healthy
individuals with no risk factor for MRSA infection.
The prevalence of MRSA in both hospital and

community setting is increasing.*
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Newer generation antibiotics and guidelines on proper
use of antibiotics have been developed to overcome
the problem of drug resistance and to reduce the misuse
of antibiotics. Despite these efforts, drug-resistant
strains continue to develop. One example is the
vancomycin-resistant Staphylococcus aureus (VRSA),
after the use of vancomycin to combat MRSA
infection. Moreover, the newer generation antibiotics
may be associated with adverse effects and higher

treatment cost.

Skin and soft tissue infection (SSTT) is one of the most
common clinical conditions encountered in the daily
practice of emergency physicians. The use of
nanotechnology antimicrobial spray (NTAS) may be a
breakthrough in medicine, while scientists are
inventing powerful antibiotics against drug-resistant
bacteria.

We have successfully managed more than ten cases of
MRSA associated skin abscess by incision and drainage
followed by JUC (one kind of NTAS). We here report

one of these cases.

Case

A 55-year-old gentleman suffered from a painful
swelling over the scalp for five days. He had
unremarkable past medical history and no history
of MRSA infection. There was no history of
hospitalisation, surgery or catheterisation prior to this
episode of SSTI. On examination a scalp abscess
measuring 3 cm in diameter was revealed. Incision and
drainage was done under aseptic technique. The abscess
cavity was swabbed and the specimen was sent for
culture and sensitivity testing. Initially daily wound
packing and saline dressing were done in General Out-
patient Clinic. Three days after the incision and
drainage, culture result confirmed the presence of
MRSA associated with positive Panton-Valentine
Leukocidine gene and type IV SCCmec typing.
Community acquired MRSA (CA-MRSA) infection
was confirmed. He was followed up on the same day.
The wound condition was satisfactory with scanty
discharge and there was no clinical evidence of wound

infection (Figure 1). He was educated on using JUC
spray for wound care at home and the procedure was
demonstrated once. Standardised, self-explanatory
leaflets were given to enhance the patient's compliance
and confidence. The patient was instructed to use JUC
three times per day. Before each application, the patient
cleaned the wound simply with ordinary soap or
shampoo. Then the wound was dried with clean gauze.
JUC was subsequently sprayed into the wound cavity.
In general, one or two sprays were adequate but more
sprays were necessary for larger abscess cavity initially.
Spray nozzle and packing gauze were provided because
of the presence of deep cavity and discharge. No other
form of treatment including antibiotic was involved.
Follow up on post-operative day nine and thirteen
showed satisfactory wound healing, and repeat wound
swab yielded no bacterial growth (Figures 2 and 3).
He was satisfied with the convenience of wound care
by himself, and he could manage to apply JUC on his

scalp wound in front of the mirror.
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Figure 1. Post-operation day 3.
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Figure 2. Post-operation day 9.
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Figure 3. Post-operation day 13.

Discussion

JUC has been introduced into our department for
wound care since one year ago. It was first produced
in 2002, and has been registered as a dressing product
for use in general and plastic surgery by the United
States Food and Drug Administration. It is made of
organosilicon quaternary ammonium salt and distilled
water. JUC is made through Nano-Manufacture
Technology, with nano-cations on the nano-scale
molecular structure produced and then prepared in
water-soluble spray. JUC achieves antibacterial action
on skin and wound surface by physical mechanisms
and hence they can be regarded as physical

antimicrobial agents.’

Bacteria are unicellular microorganisms. It has been
found that these microorganisms are negatively
charged. NTAS is made of nanometer cations that
adsorb microorganisms by the electrostatic force
between the positively charged nanometer cations and
negatively charged microorganisms. This electrostatic
force causes destruction of cell membrane and interferes
with the mitochondrial enzyme to achieve broad-
spectrum physical bactericidal effectc. NTAS has been
shown effective in vitro in eradicating bacteria such as
Staphylococcus aureus, Enterobacteriaceae and
Pseudomonas aeruginosa. When NTAS is sprayed and

adheres onto the skin, mucosa or wound surface, it

Hong Kong j. emerg. med. m Vol. 18(6) m Nov 2011

solidifies to form an invisible antibacterial layer. The
antibacterial film can kill the bacteria and prevent the
bacteria from invading the skin or wound surface.’

Initially JUC was prescribed to those patients who
suffered from second-degree burn. Subsequently,
because of the broad-spectrum antibacterial effects,
JUC has been used on infected wounds and MRSA
associated skin abscess after incision and drainage. The
antibacterial effect of JUC lasts for eight hours, which
is longer than the ordinary antiseptics.’ These patients
are given JUC for wound care at home. They are
educated to clean the wound with ordinary soap prior
to the application of JUC. After the wound is dried
properly, the JUC bottle is held about seven inches
above the skin or mucous membrane, and the content
is sprayed onto the surface directly. In general, one or
two sprays will be adequate but more sprays may be
necessary for larger abscess cavity. If the abscess cavity
is deep, spray nozzles are also provided and the patients
are educated on wound packing technique. They are
also advised on proper personal hygiene and bathing
as usual. JUC can be used two to three times every
day. Follow up appointments at A&E should be
arranged in order to monitor the compliance to
treatment, to check the wound management technique
and to assess the wound healing.

Apart from treatment of MRSA infection, NTAS may
have a role in prevention of disease transmission.
Colonisation of wounds by MRSA represents a
significant threat in cross-infection and spread of
MRSA in the community. Infection may be spread
with contact of contaminated wound dressing, towel
or human hands. The basic interventions for
preventing spread of MRSA include hand washing,
proper wound management and good hygiene. Using
NTAS to eradicate MRSA on the wound and other
carrier sites may be useful in controlling spread of
MRSA in the community.

The Centers for Disease Control and Prevention
recommends decolonisation in individuals with
repeated SSTI, after infection control measures.® The
current decontamination regimen involves 2%

mupirocin to nasal nare twice daily for five days
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together with 4% chlorhexidine bath daily.” However,
a Cochrane systemic review of randomised controlled
trials between 1966 and 2003 shows that there is
insufficient evidence to support the use of antibiotics,
either topical or systemic, to eradicate MRSA
colonisation. Also there are potentially serious adverse
events including the development of drug-resistant
strains.® Resistance to mucoprin and chlorhexidine has
been reported.®’ A prospective study has investigated
the incidence of nasal carriage of MRSA on admission
and the rate of MRSA colonisation during the hospital
stay. Nasal carriers were given a five-day course of nasal
mupirocin ointment, and daily body wash with 4%
chlorhexidine and liquid soap alternatively. Eradication
was achieved in nearly 99% patients after one week.
However, subsequent recolonisation was common and
resistant strain was found.'” One newer randomised
controlled trial showed the effectiveness of nasal
mupirocin ointment in decolonisation of Staphylococcus
aureus in persistent carriers, but the effect declined
ninety days later.!" Selective short-term use of
mupirocin for specific patient group may be useful,
but needs further investigation of the indications and

monitoring of resistant strains.

The two commonly used preparations for hand hygiene
and wound management include alcohol and
chlorhexidine. However, these agents bear shortcoming
in management of MRSA-colonised wound. Alcohol
can denature proteins and numerous studies have
proven the antimicrobial activity of alcohol.’? However,
alcohol may cause transient tingling discomfort when
applied to wound. Chlorhexidine possesses
antimicrobial activity to a wide spectrum of bacteria,
fungi and virus. However, there may be concentration
dependent skin irritation secondary to chlorhexidine,
especially the 4% preparation.’

On the other hand, NTAS may be an ideal dressing
material because it possesses antibacterial property,
facilitates easy wound management and inspection, and
improves quality of life as the pain associated with
conventional wound dressing can be avoided. NTAS
causes no serious adverse reaction to patients, and
shortens the wound healing by inhibiting the growth
of bacteria.'* Patients are able to perform wound

dressing at home, which in turn reduces the attendance
to government clinic for wound management and
enhances patients' satisfaction. NTAS can be applied
to area where traditional dressing may be difficult to
perform e.g. axilla, vulva, groin and joint. While
systemic antibiotics may create side effects and
development of resistant strain, NTAS is not associated
with development of resistant strain. NTAS possesses
broad-spectrum antibacterial property as the
electrostatic interaction between the positive charge
of NTAS and negative charge of the microorganism
cell membrane are the intrinsic nature and
unchangeable. It is a safe, effective and convenient
alternative to conventional antibiotic treatment on
wound infection. Further prospective randomised
controlled studies are necessary to compare the
outcome between wound dressing with NTAS and
conventional nurse-led wound dressing in order to
further delineate the role of NTAS in wound healing

and the effectiveness on wound infection.

Moreover, JUC has been shown to promote wound
healing and growth of granulation tissue, to decrease
wound pain, and to decrease incidence of dermatitis
in the peri-colostomy skin.'>!¢ A systematic review on
the use of antimicrobial urinary catheters to prevent
catheter-associated urinary tract infection showed that
urinary catheter coated with antimicrobial material
could prevent bacteriuria in hospitalised patients during
short-term catheterisation.” Though NTAS was not
included in the studies, a randomised controlled study
conducted in the Mainland China has shown the role
of JUS (another name of JUC) on prevention of formation
of a bacterial bio-film and reduction of the incidence of

catheter-associated urinary tract infection.'®

In summary, NTAS may play a role in reducing the
use of antibiotics in wound infection, and combating
the development of resistant strains associated with
injudicious use of antibiotics. Wound care with NTAS
led by patients is feasible and may carry financial
implications on healthcare system by reducing the
demand on the service of government clinics. Further
prospective clinical trials are needed to fully investigate
the effectiveness and applicability of NTAS on wound

management in hospital and community setting.
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