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Abstract

Biofilms Decontamination: Measurements of the Effectiveness of Decontamination

Agents and Methods against Biofilms Formed by Common Nosocomial Pathogens

Background: Healthcare-associated infection (HAI), or nosocomial infection,
has been an urgent problem globally. It is a significant cause of morbidity and mortality
among people who receive hospital or healthcare services, and over millions of patients
are affected by HAI every year worldwide. It also creates a significant economic burden
as the overall costs arising from HAI are very high. HAI is usually resulted from
infections by bacterial pathogens. Common causative pathogens include
Staphylococcus aureus (both methicillin-sensitive and methicillin-resistant strains),
coagulase negative Staphylococci (such as Staphylococcus epidermidis), Escherichia
coli, Acinetobacter baumannii, and Pseudomonas aeruginosa. These pathogens dwell in
the hospital environment as well as colonize on the human skin, nasal cavity or in the
gastrointestinal tract. There is a growing body of evidence showing that the growth of
bacteria in nature is in the form of biofilms. Bacteria growing within biofilms are more
resistant to treatment with antimicrobial agents than planktonic cells of the same
species. Biofilms are involved in a variety of infectious conditions such as catheter-
associated infections, urinary tract infections, infections of prostheses and heart valves,
bacterial endocarditis, dental plaque and gingivitis, and infections in people with cystic
fibrosis. In healthcare facilities, biofiims can be commonly found on various surfaces
and settings. Such biofilms serve as a possible source of transmission, contributing to
the increasing incidence of hospital-acquired infections. While hospitals generally have
sanitation protocols regarding surface bio-decontamination and equipment sterilization,
they are not created specifically to deal with biofilms. There is limited available data
concerning the true efficacy of such sterilization methods as well as for the use of
disinfectants or detergents against biofilms.

Objectives: The main objective of this study was to measure the efficacy of
decontamination agents and methods against biofilms formed by common nosocomial
pathogens. We tested the efficacy of UV Irradiation, Steam Sterilization (Autoclave) in
adjunct with the usage of multi-enzymes biofilm removal (3MTM). A novel model
supporting the growth of biofilms was also developed to aid the tests against Autoclave

decontamination.



Results: When tested biofilms with Biosafety cabinet with UV irradiation, it was
found that A. baumannii was completely destroyed within 1 minute, S. aureus, S.
epidermidis, MRSA, ESBL-producing E. coli were destroyed within 5 minutes, E. coli
was destroyed within 20 minutes and it took up to 30 minute to eliminate all vital P.
aeruginosa that grew in biofilms. For UV sterilizer, it was found that A. baumannii and
MRSA were completely destroyed within 1 minute, S. aureus, S. epidermidis and ESBL-
producing E. coli were destroyed within 5 minutes, and it took up to 20 minute to
eliminate all vital P. aeruginosa and E. coli that grew in biofilms. However, the biofilms
of each pathogen were not removed by these instruments. The microscopic
characteristics of biofilms were no change between samples that exposed to UV and
that did not expose. When tested biofilm against the steam sterilization (Autoclave), all
pathogens were completely destroyed. However, the biofiims were not eliminated.
When pre-treated biofilm samples with Biofilm Removal Multi-Enzyme Cleaner (3MTM)
prior to the steam sterilization, the complete removal of biofilms was observed.
However, using Biofilm Removal Multi-Enzyme Cleaner alone could not destroy the
bacteria.

Conclusion: Two common and important methods of decontamination within
the healthcare facilities are Autoclave and UV irradiation. This study demonstrated that
the two methods can eliminate the bacterial pathogen commonly causing nosocomial
infections. However, they cannot eliminate biofims of those pathogens. Combined
usage of chemicals such as Biofilm Removal Multi-Enzyme Cleaner (3MTM) can improve

the effectiveness of these decontamination methods.
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