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Abstract: Biofilms are a structured community of microorganisms that are attached to a surface.
Individual bacteria are embedded in a bacterial-secreted matrix. Biofilms have significantly increased
tolerance to removal by cleaning agents and killing by disinfectants and antibiotics. This special
issue is devoted to diagnosis and treatment of biofilm-related diseases in man. It highlights the
differences between the biofilm and planktonic (single cell) lifestyles and the diseases biofilms cause
from periodontitis to breast implant capsular contracture. Biofilm-specific treatment options are
detailed in experimental and review manuscripts.
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Introduction

Biofilms are ubiquitous with an estimated 99% of the world’s bacteria living enclosed in a biofilm.
The problems that biofilm cause in industry have been well documented and methods to reduce their
impact have been explored since before the middle of the last century. However, the extent to which
biofilms play a significant detrimental role in chronic disease and implantable medical device failure
has only been acknowledged over the past few decades whilst the role they play in surface and surgical
instrument decontamination failure has only recently been highlighted.

Biofilms are a structured community of microorganisms that are attached to a surface. In healthcare,
environmental biofilms take three forms: traditional hydrated biofilms which form in wet areas such
as showers, water pipes and sinks; biofilms that form on dry surfaces such as benchtops and curtains,
called dry surface biofilms (DSB); and build-up biofilms (BUB) that form on surgical instruments
subjected to cycles of use, decontamination (cleaning and disinfection) and drying during storage.
In addition, biofilm forms in human tissue such as the lung of cystic fibrosis sufferers and in chronic
wounds, and biofilms on implantable medical devices lead to their failure. The importance of biofilms in
healthcare arises due to biofilms’ increased tolerance to biocides and increased tolerance to desiccation
when compared with planktonic organisms of the same species.

Biofilms’ increased tolerance to desiccation means that they can survive dry conditions which
readily kills planktonic bacteria. DSB have been shown to survive over 12 months in a sterile container,
on a bench without any nutrition, and they are particularly tolerant to disinfectants [1,2]. DSB have
been detected on over 90% of dry hospital surfaces in four countries (Australia, Brazil, Saudi Arabia
and the United Kingdom) [1,3–5]. In this special issue, Ledwoch and Maillard investigated the efficacy
of 12 commercial disinfectants and 1000 ppm sodium hypochlorite (recommended as the disinfectant of
choice by Public Health England) against DSB composed of Candida auris [6]. They initially developed
a DSB model of this emerging pathogen and then used this model DSB in a modification of the
ASTM2967-15 Wiperator test to measure decrease in C. auris viability, transfer of C. auris and biofilm
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re-growth following treatment. Similar to bacterial DSB, C. auris DSB showed increased tolerance to
common disinfectant agents.

Bacteria can attach to host tissue and any implantable medical device. In this issue, Kamaruzzaman
et al. review the bacterial species that are principally isolated from healthcare associated infection, the
body sites where biofilms cause disease, diagnosis and treatment options [7]. They go on to describe the
mechanisms of antimicrobial tolerance and evasion of host immune response which biofilm exhibits.
Mempin et al. review the surface characteristics of different types of breast implants and how this
affects bacterial attachment [8]. They also describe how biofilm formation on breast implants leads to
capsular contracture and its possible role in the potentiation of breast implant associated Anaplastic
Large Cell Lymphoma (ALCL). Frédéric et al. review the role that oral biofilm plays in periodontitis
and peri-implantitis and the limitations of treatment options [9]. The poor response of chronic wounds
to treatment promoted Tahir et al. to investigate whether physically altering biofilms’ architecture
increased its sensitivity to biocides [10]. They did this by utilizing their topical negative pressure
wound therapy model. In this special issue, other treatment options that were experimentally explored
included Laycock et al.’s work on the efficacy of antibiotic release from calcium sulphate bone void filler
beads [11]. As calcium sulphate is completely biocompatible and absorbed by the body, combining it
with antibiotics and using this combination locally would serve to increase antibiotic release at fracture
sites and reduce the need for high dose systemic use of antibiotics.

In this special issue, three reviews address various antibiofilm treatment strategies. Biofilm
formation and maturation can be stopped by preventing bacterial attachment or by interfering with
bacterial quorum sensing. Once formed, biofilm removal can be induced by use of chemical and
quorum sensing dispersal agents. Beitelshees et al. reviewed biofilm formation and how bacterial
phenotype changes during biofilm development [12]. They relate bacterial phenotype to the anti-biofilm
strategy. Yasir et al. reviewed the major antibiofilm mechanisms of the action of antimicrobial peptides
and how these prevent biofilm formation and disrupt mature biofilms [13]. Subhadra et al. reviewed
the recent advances in preventing biofilm formation and inducing its dispersal by interfering with
quorum sensing [14].
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