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Role of UCS
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the treatment
of chronic
ininwound
care

wounds and biofilm management
Audrey Gillies
Chronic wounds are a growing problem in the UK, impacting on
patients quality of life as well as vital healthcare resources. Preventing
and managing biofilms is fast becoming a primary objective in wound
care treatment. Poloxamer-based surfactants, which target biofilms,
are emerging as an effective treatment of chronic wounds. Surfactants
have been shown to play an active role in cleansing, desloughing,
debridement, prevention, disruption and removal of biofilms. This
article explores the role of biofilms in wound development — how to
prevent, identify and treat them. It also looks at surfactants, such as
poloxamer, which is showing promising results in the management of
wound biofilm. One particular poloxamer-based surfactant, known
for its anti-biofilm capabilities and contained within the UCS™
debridement cloth, is discussed in this article.

KEYWORDS:
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C

hronic, non-healing wounds
have a significant impact on
both patient quality of life
and the healthcare economy. A study
by Guest et al (2017), looking at the
economic impact of different types
of wounds on the NHS, reported
that 39% of wounds identified
(900,000) failed to heal. Furthermore,
it is predicted that the prevalence of
chronic wounds will increase by 12%
per annum, suggesting a large and
growing problem in the UK (Guest et
al, 2017).
The prevention and management
of biofilms in chronic wounds is
rapidly becoming a primary objective
of wound care. Biofilms contribute
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to bacterial infection, prolonged
inflammation and delayed wound
healing, and are non-responsive
to traditional wound management
practices (Atiyeh et al, 2009). New
biofilm-based wound care guidelines
advocate repeated vigorous cleansing
and debridement to disrupt and
remove biofilm (Wounds UK, 2017).
Biofilms not only have an important
role in wound chronicity (James et al,
2008; Wolcott and Rhoads, 2008), but
are also considered a leading cause of
delayed wound healing. Chronic, as
well as acute wounds, represent an
ideal environment for the formation
of biofilm (Percival et al, 2012), and
it is now widely accepted that many
instances of persistent and prolonged
wound infections are encouraged by
biofilm (Percival et al, 2012)).
This article looks at the role of
biofilm and how it affects wound
healing. It will go on to look at the
use of surfactants in the effective
management of biofilms, and the
promising results that using this type
of therapy has shown.

Poloxamer-based surfactants
are emerging as effective in the
treatment of chronic wounds. They
have a proven ability to prevent,
remove and disrupt biofilm, and
promote cleansing and debridement.
An example of a poloxamer-based
surfactant is UCS™ (medi UK). This
cleansing and debridement cloth
combines physical debridement with
a poloxamer-based surfactant known
for its anti-biofilm capabilities.

WHAT IS A BIOFILM?
Bacteria can exist in at least two
different phenotype growth forms.
The first being single, fast-growing
cells, i.e. planktonic form, and the
second, as aggregated communities
of slow-growing cells in biofilm form.
Planktonic bacteria can multiply
rapidly in acute wounds and are
susceptible to most antibiotics.
However, in vivo evidence has
suggested that biofilm phenotypes
differ markedly in both their
physiology and activity when
compared with planktonic forms
(Philips et al, 2010; Cooper et al, 2014).
Chronic wound infections are
a slow-growing collection of one
or more microorganisms that
can grow on a biological or nonbiological surface (i.e. wounds or
dressings) (Davis et al, 2008). In
certain conditions, biofilm bacteria
have a 10-fold higher intracellular
survival rate than planktonic bacteria
(Spiliopoulou et al, 2012). Simply put,
planktonic bacteria can be effectively
treated with antibiotics, but biofilm
cannot — it has a much higher
survival rate.

Biofilm formation

Biofilm formation begins when
free-floating or planktonic
microorganism, such as bacteria,
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come in contact with a surface, for
example, a wound bed, and start
attaching themselves. This first
step of attachment occurs when
the microorganisms produce a
‘gooey’ substance known as an
extracellular polymeric substance
(EPS), a network of sugars, proteins
and nucleic acids (such as DNA);
although the exact composition
of EPS varies depending on the
microorganisms present
(Sutherland, 2001).
The EPS enables the
microorganisms in a biofilm to stick
together on host surfaces (Phillips
et al, 2010), providing a protective
layer from immune responses and
antimicrobial treatments (Bjarnsholt
et al, 2016). These topical treatments
are either bound or neutralised
when they come into contact with
EPS, and are therefore ineffective.
Attachment is followed by a
period of growth. Further layers of
microorganisms and EPS build upon
the first layers, ultimately, creating a
complex 3D structure known as the
extracellular matrix (ECM), which
is often referred to as the ‘house of
the biofilm cells’ (Flemming et al,
2007). Water channels criss-cross
biofilm and allow for the exchange
of nutrients and waste products.
Once fully mature, biofilms
continuously shed planktonic
bacteria, microcolonies and
fragments of biofilm, which can
disperse and attach to other parts
of the wound. Recent evidence has
shown that biofilms exist in at least
five locations in the wound:
 Within the wound bed
 Within deep tissue
 Within and on slough and
necrotic tissue
 In wound dressings
(Percival et al, 2017).

HOW DOES BIOFILM AFFECT
WOUND HEALING
The exact mechanisms by which
biofilm impair the healing process
of wounds remains ambiguous.
Current data suggest that the wound
is kept in a vicious inflammatory
state in an attempt to rid the wound
of biofilm, preventing the normal
36
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wound healing process (World
Union of Wound Healing Societies
[WUWHS], 2016).
A prolonged chronic inflammatory
response results in the production of
elevated levels of pro inflammatory
cytokines — chemical messengers
designed to initiate and orchestrate
the inflammatory phase in the normal
trajectory of wound healing.
It is the over production of cytokines
that leads to increased levels of
neutrophils, macrophages and
mast cells, and consequently an
increased level in proteases or
matrix metalloproteinases (MMPs)
and reactive oxygen species (ROS)
(Percival et al, 2019).
While MMPs and ROS can help to
break down the attachment between
biofilm and tissue, thereby dislodging
biofilm from the wound (European
Wound Management Association
[EWMA], 2004), overproduction
of ROS and MMPs cause the
breakdown of proteins vital to wound
healing (Percival et al, 2019). The
consequence of this is that the body
is ineffectively fighting the biofilm
while damaging healing tissue and
delaying healing (Donlan, 2002;
Phillips et al, 2010).

BIOFILM-BASED WOUND
MANAGEMENT
Biofilm presents several challenges
for traditional wound management,
i.e. in both its identification —
how do we know it is present —
and treatment.
Currently, there are no easy tests
to detect biofilm, or to show when it
is causing a problem. However, there
are clinical signs that may indicate
the presence of biofilm, including:
 The wound failing to close or
progress to healing, despite
appropriate therapy/ies
 Exudate and malodour
 Shiny, slimy wound surface
 Persistent necrotic tissue
 Persistent slough
 Wound being unresponsive to
antimicrobials (Percival et al, 2012).
Once biofilm has been identified
as the cause of delayed healing, and
all other underlying or contributory

▼

Practice point

Research suggests that biofilm is
difficult to eradicate due to its ability
to rapidly reform after disruption
(Wolcott and Rhoads, 2008;
Wolcott et al, 2008). Administering
cleansers, such as saline, are
known to be ineffective in removing
debris and biofilm in biofilm-based
wound management, as biofilm
is highly resistant to cleansing by
standard irrigation. Surfactants,
particularly poloxamer 188, are
now thought to have specific
roles in biofilm management. This
includes: cleansing, desloughing,
debridement, prevention, disruption
and removal of biofilm, it also
facilitates MMP modulation,
and cellular resuscitation (Percival et
al, 2019.
factors have been identified
and, as far as possible, received
optimal treatment, biofilm-based
wound care treatment should be
implemented (Wounds UK, 2017).
The aim should be to:
 Prevent biofilm formation in the
first place
 Treat if biofilm is present
 Prevent reconstruction of
biofilm (Wolcott, 2013).
Literature around the topic
suggests that biofilm is difficult
to eradicate due to its ability to
rapidly reform after disruption
(Wolcott et al, 2008; Wolcott and
Rhoads, 2008). In clinical practice,
it is recommended that, provided
it is safe and appropriate to do
so, repeated physical disruption
and removal of biofilm through
vigorous/active cleansing and
debridement, combined with an
antimicrobial (i.e. surfactant), will
help prevent biofilm from reforming
(Wounds UK, 2017).
The effects of this were
demonstrated in a study conducted
by Yang et al (2017), which reported
that daily wiping, combined with
daily application of a poloxamerbased surfactant on pig skin explant
eliminated Pseudomonas aeruginosa
planktonic and biofilm bacteria
after three days.
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Additionally, as biofilm is not
uniformly distributed throughout
the wound, complete removal
is unlikely without repeated
debridement (Frazi et al, 2009;
Wolcott et al, 2010). Administering
cleansers, such as saline, is known
to be ineffective in removing debris
and biofilm in biofilm-based wound
management, as biofilm is highly
resistant to cleansing by standard
irrigation (Atiyeh et al, 2009).
Furthermore, liquid-based cleansers
and irrigation solutions are used
in isolation of other treatment
elements required to be effective in
biofilm management.
Johani et al (2018) reported
that antimicrobial-based wound
cleansing agents are not being used
with a long enough contact time to
achieve good antimicrobial efficacy.
Additionally, these technologies
only focus on their ability to
reduce and kill microorganisms
within the biofilm (Percival et al,
2019), but have no impact on the
extracellular components or EPS,
which is known to be extremely
inflammatory and pivotal in
regeneration of biofilm (Percival et
al, 2019). This suggests that, even if
the microbes within the wound are
dead and the EPS is still present,

there is still a significant negative
impact on wound healing (Hemmi
et al, 2000).

WHAT ARE SURFACTANTS?
Surfactants have been used for
hundreds of years and are one of
the most versatile products of the
chemical industry. They are perhaps
better known for their role in
household detergents and cosmetic
preparations, such as cleansers and
toothpaste. However, surfactants
have various roles in wound care,
including wound cleansing and
biofilm management (Yang et al,
2017; Tyldesley et al, 2019).
Simply put, surfactants can
be described as smart chemicals,
which can mobilise and combine
materials that do not mix due to
their molecular incompatibility, i.e.
oils, water, fats and solvents.
The word surfactant means
surface-active agent. As the name
implies, they stir up activity on
the surface being cleansed. They
do this by formulating structures
called micelles, which can change
from a collapsed to an expanded
state, allowing, for example, wound
debris to become encapsulated.

This rinsing action facilitates
cleaning, removal of wound debris
and devitalised tissue, slough,
microorganisms and biofilm from
the wound (Percival et al, 2017).

SURFACTANTS AND
WOUND CARE
There are several examples of
surfactants in wound care, however,
poloxamer-based surfactants,
particularly poloxamer 188, are now
thought to have specific roles in
biofilm management (Yang et al,
2017; Percival, 2018). This includes:
 Cleansing
 Desloughing
 Debridement
 Prevention, disruption and
removal of biofilm
 Facilitating MMP modulation and
cellular resuscitation (Percival et
al, 2017).
Poloxamer 188 is non-cytotoxic
and has an established safety record.

UCS™ DEBRIDEMENT CLOTH
The benefits of poloxamer-based
surfactants have been extensively
proven in the area of wound
cleaning. Efficient use is made
of this principle by the UCS
cloth (medi UK Ltd) — a gentle
debridement cloth which is supplied
pre-moistened with a poloxamerbased surfactant. UCS not only
combines the deep cleaning ability
of poloxamer with the debridement
(loop technology) property of the
cloth, but also has a skin softening
ability from its keratolytic agent, as
well as a soothing effect from aloe
vera (Gillies, 2016; Khatun, 2016;
Edmunds 2018). It is a cost-effective
holistic debridement treatment in a
sterile pack.
Overall, based on current
literature and evidence (Percival
et al, 2019), the use of poloxamerbased surfactants is demonstrating
a promising potential solution for
the treatment of chronic wounds
caused by biofilm. Evidence indicates
that the use of saline or water is
ineffective (Percival et al, 2019).

Figure 1.
UCS debridement cloth and its loop technology, which captures wound debris, removing it
from the environment.

Antimicrobials, used in isolation
with the absence of physical
JCN 2019, Vol 33, No 6
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debridement, will target only the
microorganisms, leaving the EPS
or protective layer intact and free
to facilitate biofilm regeneration.
The frequent and simultaneous use
of surfactants, such as poloxamer,
with physical debridement, is
showing promising results in the
management of wound biofilm, and
is now considered a crucial element
in reducing and eliminating biofilm
from chronic wounds. JCN
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KEY POINTS


Preventing and managing
biofilm is key to wound care,
as it is a leading cause of
delayed wound healing.



Biofilm is difficult to eradicate
due to its ability to rapidly
reform after disruption. It is also
highly resistant to cleansing by
standard irrigation.



The rinsing action of surfactants
facilitates cleaning, removal of
wound debris and devitalised
tissue, slough, microorganisms
and biofilm from the wound.



The simultaneous use of
surfactants with debridement
is showing promising results in
the management of biofilm.



UCS debridement cloths
provide fast, effective
treatment options for
clinicians, as well as better
patient outcomes.

Product
snapshot

Role of UCS
in wound care

WHY CLEAN WOUNDS?
Wound care costs are rising in the UK. Therefore, improved systems of care to address the clinical and economic
burden on our healthcare provision is needed (Guest et al, 2015). It is reported that most chronic wounds contain
biofilm. With an increasing understanding and acceptance of the role of biofilm within non-healing wounds, it is
now widely recognised that wound treatment plans should incorporate methods to address the potential presence
of biofilm (International Wound Infection Institute [IWII], 2016). The longer a wound remains open, the greater
the risk of a biofilm developing and infection risk increasing (Percival et al, 2017).
Biofilms make wound healing more challenging and time-consuming. They are communities of microbes and
bacteria coexisting and preventing wound healing. They form ‘scaffolding’ and protect their environment from
elements that could otherwise destroy them (e.g. antibiotics/antimicrobial agents). Slough and devitalised tissue is
a great source of nourishment to biofilm — therefore, it needs to be removed.
Standard ‘anti-biofilm’ pathways include cleansing, debriding and applying an antimicrobial to reduce biofilm,
which is detrimental to wound healing (IWII, 2016; Dowsett, et al, 2019).
WHAT IS UCS™?

HOW IS UCS SO EFFECTIVE AGAINST BIOFILM?

UCS™ (medi UK) is a class IIb medical device. It is a sterile,
premoistened debridement cloth, which provides a quick, safe and
easy way to prepare the wound bed for assessment and remove
barriers to healing, such as slough, debris and biofilm, while also
cleansing and hydrating the surrounding skin (Downe, 2014). It
can be used effectively on both the wound bed and surrounding
skin to remove crusting from wound edges and allow proliferation
and migration of epithelial cells (Dowsett et al, 2019).

Adopting a biofilm management plan within wound care is now
well recognised to achieve positive clinical outcomes (Percival et al,
2015; IWII, 2016). Surfactants stir up activity on the surface being
cleaned, and have various roles in health care, including wound
cleansing and biofilm management. The surfactant, Poloxamer 188,
within the UCS cloth, has been proven to be very effective in its
ability to disrupt biofilm ‘scaffolding’ formation (Percival et al, 2017).

The active solution within UCS is a skin-friendly surfactant,
Poloxamer 188, which lifts and removes bacteria and dead tissue,
softens hard dry skin, and cleanses deep into the wound bed.
The combined action of physical debridement and the surfactant
solution loosens and disrupts biofilm in the wound bed, while the
loop technology of the cloth captures debris and removes it from
the environment.
Clean wound = improved
healing

Poloxamer 188 actively works in the wound, sucking up the
bacteria and slough/debris, capturing it within the fibres of the
cloth. This removes the bacteria from the wound area, preventing
bacteria redistribution and formation of a new biofilm community
elsewhere within the wound bed.
Poloxamer 188 is also known to prevent biofilm from sticking to
the wound surface, thus making it difficult to attach and reform in
other parts of the wound, slough and dressings.
UCS can assist clinicians and patients to improve their wound
healing outcomes.

POLOXAMER 188 VERSUS WATER CLEANING
Biofilm will reform within 24 hours if not treated effectively.
Other debridement methods can disrupt biofilm, but water
alone has been proven to be less effective and does not act on
reducing its reformation (IWII, 2016).
Additionally, as well as Poloxamer 188 playing a specific role
in disrupting biofilm formation, it is also thought to decrease
cellular inflammation and assist in tissue regeneration
(Percival et al, 2017). Therefore, the residual solution
remaining in the wound bed is actively repairing
damaged tissue.

After washing with water

The images on the slides below show a study from
Perfectus Biomed where the UCS cloth was compared
to cleaning with water, and a control agent (bleach). The
magnified images show how water is ineffective at cleaning
bacteria away from a wound, whereas UCS is as effective
as bleach — but without the devastating cellular damage
that bleach/disinfectant would cause on new, healthy cells
and skin.
UCS is safe, not painful and provides an effective antibiofilm strategy. Cleaning the wound with UCS means that
the effect of any subsequent topical treatment is going to
be enhanced.

After using UCS

Additional benefits of UCS
As well as the surfactant Poloxamer 188, the UCS debridement
cloth has a keratolytic (skin softening agent) and aloe vera
barbedensis, that soothes the skin. UCS can be used in the
wound, around the periwound area and even on the rest of the
skin. It does not need to be washed off or dried, as it naturally
dries and continues to work on the skin/wound.
As UCS is provided in a sealed foil packaging, it is ideal to
promote patient ‘safe self-care’. It is easy to use and does
not require specialised training. Providing UCS with simple
advice encourages patients to participate within ‘safe self-care’,
which can improve their experience and satisfaction and yields
enhanced clinical and economic benefits. Furthermore, this can
reduce staffing costs and improve patient satisfaction.

CONCLUSION
Rising wound care costs mean that improved systems and new
methods of wound care treatment are required. Indeed, delayed

After using control (bleach)
wound healing increases the risk of biofilm formation, which
can be challenging to manage.
UCS can be used to promote patient-centred care, reduce staff
costs and encourage self-care. Regular use of UCS cloths
in skin and wound treatment plans can help to improve
wound healing and patient outcomes — a simple, yet costeffective option.
UCS is the only premoistened debridement cloth
available, which:
 Assists in safe self-caring treatment
 Does not need specialised training
 Is easily portable in foil packaging
 Is cost-effective
 Is effective on dry, scaly skin, which harbours bacteria
 Reduces biofilm formation
 Assists tissue regeneration.
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