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Biofilm

Plastic and Aesthetic Nursing (PAN), the official
Journal of the International Society of Plastic and
Aesthetic Nurses (ISPAN) publisbes this column
to provide evidence-based answers to practice
questions from plastic and aestbetic nurses.
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Question: What is a biofilm?

Answer: A biofilm is an organized, microbial commu-
nity comprised of bacteria, fungi, or protozoa embedded
within a slimy, extracellular, self-produced matrix made of
proteins, polysaccharides (i.e., carbohydrate molecules),
extracellular DNA (eDNA), and /ipids (i.e., fatty acids).
The matrix surrounds, supports, and provides structure
for the biofilm. The cells within the biofilm stick to each
other and also adhere to surfaces (Chiaie, 2023; Convery
et al., 2021; Dumitrascu & Georgescu, 2013; Funt & Pavi-
cic, 2013; Hee & Messina, 2018; Heydenrych et al., 2018;
Kim et al., 2020; Urdiales-Galvez et al., 2018; Witmanows-
ki & Blochowiak, 2020). See Figure 1 for a description of
the five phases of biofilm development.

Infections such as cystic fibrosis, native valve endo-
carditis, otitis media, periodontitis, and chronic prostatitis
are caused by biofilm-associated microorganisms (Chiaie,
2023). A large variety of indwelling medical devices have
also demonstrated the ability to harbor biofilms (Chiaie,
2023). Because of the slow penetration of the antimi-
crobial agent through the extracellular matrix and into
the heart of the biofilm community, infections caused by
biofilms are extremely resistant to antimicrobial agents
(Chiaie, 2023; Dumitrascu & Georgescu, 2013.
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Question: Why should I be concerned about biofilm
when injecting dermal fillers and biostimulators?

Answer: When dermal fillers or biostimulator agents are
injected through the stratum corneum (i.e., the outermost
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layer of the epidermis, the most superficial layer of the
skin) the resident microorganisms (e.g., Staphylococcus
aureus) can be introduced into the deeper layers of the
skin. When a filler is injected through the skin or subcuta-
neous tissue, it can become coated with bacteria that can
possibly lead to the formation of a biofilm (Chiaie, 2023).
Davies et al. (2021) found that the presence of as few as
100 S. aureus microbes could initiate a serious biofilm
infection.

The development of a biofilm is a rare event; how-
ever, if a biofilm develops on an injected dermal filler
or biostimulator, it can lead to the formation of nodules,
abscesses, and delayed healing. A biofilm can develop
within weeks of a filler injection. The nodules can be
tender, leading to patient discomfort and anxiety, and
they can persist for months (Aesthetic Advancements
Institute, n. d.).

A biofilm can form after any injection with a dermal
filler or biostimulator. Factors such as the immune status
of the patient, injection technique, immune-triggering
events, and bacterial contamination may all contrib-
ute to the development of a biofilm. Some schools of
thought suggest that biostimulator agents and perma-
nent fillers pose the greatest risk for biofilm formation
(Chiaie, 2023; Ledon et al., 2013). Although hyaluronic
acid dermal fillers and other biostimulator agents are
considered nonpermanent fillers, the persistence of
these fillers to remain in vivo for months to years makes
them a welcoming host for biofilms (Kim et al., 2020).

Biofilms are seeded at the time of injection, but in
most cases, they require a secondary event to become
activated. Secondary events that may trigger biofilm
activation include low immunity, dental infection, he-
molytic contamination, virus or bacterial infection,
uncomplicated urinary tract infection, vaccine (of any
kind), sinus infection, surgery, and/or further cosmetic
injections. Once the biofilm has been activated, the mi-
crobes will cause either a local or systemic infection or
generate an inflammatory or granulomatous response
(Chiaie, 2023; Funt & Pavicic, 2013; Hee & Messina,
2018; Philipp-Dormston et al., 2020).

Aesthetic injectors must understand that a biofilm can
reside beneath a granuloma, cold nodule, abscess, de-
layed hypersensitivity reaction, and any acute infectious
process. An important consideration related to biofilms
is the potential for cross-layering over another injector’s
work. The first injector may have planted the bacteria and
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FIGURE 1. Biofilm formation. Sakurra/Shutterstock.com. Note. (1) Biofilm begins to form when bacteria are deposited on a surface. (2) The
microorganisms begin to multiply and form an irreversible attachment to the surface using bacterial adhesions such as fimbriae (i.e., hairlike ap-
pendages present on the cells of gram-negative bacteria) and lipopolysaccharides (i.e., large toxic molecules consisting of a lipid and a polysac-
charide present in the outer membrane of gram-negative bacteria). (3) The bacteria continue to multiply and form a supporting structure made
of proteins, polysaccharides (i.e., carbohydrate molecules), extracellular DNA (eDNA), and /ipids (i.e., fatty acids) that envelops and protects the
bacteria. (4) The microorganisms residing within this mature biofilm are protected by a thick, sticky, substance similar to dental plaque that is not
easily removed, penetrated, or killed by antibiotics. (5) The mature biofilm releases colonizing cells to form new biofilms on other surfaces. This

figure is available in color online (www.PANjournal.org).

the low-lying undetectable biofilm infection hides without
symptoms until a second injector penetrates the skin and
disrupts the biofilm’s extracellular matrix (Chiaie, 2023).

Question: How can I know if my patient has
developed a biofilm infection?

Answer: Diagnosing a biofilm is challenging and there is
no standardized protocol for this type of diagnosis (Silva
etal., 2021). The European Society for Clinical Microbiology
and Infectious Disease (ESCMID) has published a guide-
line to assist health care professionals in the diagnosis of
infections associated with biofilms. The ESCMID provides
recommendations for specific clinical and laboratory pro-
cedures to facilitate diagnosis as well as to make patient
treatment faster and more effective (Hgiby et al., 2015).
According to the ESCMID, the most frequent clinical signs
of an infection associated with biofilms consist of inflam-
matory reactions, redness, pain, loss of function, and fever.
In addition, the patient must have a history of predispo-
sition to infection (e.g., a medical implant), an infection
that persists for more than 7 days, or failure of antibiotic
therapy. Regarding biofilm laboratory diagnosis, the ESC-
MID suggests using electron microscopy and polymerase
chain reaction (PCR), where it is possible to identify mi-
crobial aggregates around the inflammatory cells and the
presence of mucoid or small cells in positive cultures, indi-
cating antibiotic recalcitrance (Kamaruzzaman et al., 2018).

Differentiating between inflammation caused by a low-
grade biofilm infection and a low-grade hypersensitiv-
ity reaction is also challenging; however, recent literature
suggests that a biofilm is most often the underlying cause
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(Chiaie, 2023; Funt, 2022; Funt & Pavicic, 2013). Some of the
dermal filler complications believed to be caused by allergic
reactions may actually be the result of a biofilm that has
developed on the injected material. This is supported by the
fact that the reported “allergic reactions” had no associated
formation of antibodies. For this reason, nodules that de-
velop after hydrophilic filler injections are now thought to
be due to biofilms (Aesthetic Advancements Institute, n.d.).
Kim et al. (2020) suggested that biofilms are likely
caused by methicillin-resistant S. aureus or nontypical tu-
berculosis and should be cultured and then treated with
quinolone and a third-generation macrolide, hyaluroni-
dase, and fluorouracil, and if excision is possible, it should
be performed after the initiation of antibiotics. Funt (2022)
suggests that any erythematous and indurated area ap-
pearing at any time after facial filler treatment should be
considered to be a biofilm and treated accordingly.

Question: When injecting dermal fillers and bios-
timulators, what actions can I take to help prevent
the formation of biofilm?

Answer: To help prevent the formation of biofilm, aes-
thetic injectors must use meticulous technique when pre-
paring the patient’s skin for injection and when injecting
dermal fillers and biostimulators.

SKIN PREPARATION

There are approximately 1 million microorganisms resid-
ing on each square centimeter of the surface of the skin
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(Davies et al., 2021). Normal skin flora is composed of
transient and resident microorganisms. The transient or-
ganisms reside in the superficial layers of the skin and
are much easier to remove than the resident microorgan-
isms, which are seated in the deeper layers of the skin
(Wood & Conner, 2021).

The purpose of using a skin antiseptic to prepare a
patient’s face before injecting a dermal filler or biostimu-
lator is to reduce the risk for infection by removing soil,

kin oils, and resident and transient microorganisms from
the patient’s skin (Dumville et al., 2013). The goal of skin
antisepsis is to reduce the microbial count on the skin as
much as possible, in the shortest time possible, with the
2 least amount of tissue irritation possible, and to prevent
subsequent rebound microbial growth (King, 2019).

Using skin antiseptics correctly and effectively to pre-
pare the skin for dermal filler or biostimulator injections
is extremely important; however, it is impossible to com-
3 pletely sterilize the skin because approximately 20% of
g the microorganisms on the skin are resident microorgan-
Z isms living in the deep layers of the skin where antiseptic
> solutions are unable to penetrate (Convery et al., 2021;
Davies et al., 2021).

After taking into consideration any sensitivity issues
a patient may have, removing all makeup or other topi-
cal products from the patient’s skin, and applying ice (if
desired), the aesthetic injector should thoroughly cleanse
the patient’s skin with an antiseptic preparation and al-
low the antiseptic preparation to completely air dry on
the skin. Keep in mind that ice may be a potential source
of contamination (Rodriguez et al., 2013).

There are no clear, evidence-based guidelines regard-
ing which antiseptic skin preparation is best for use in
aesthetic practice. While each preparation has its ad-
vantages and disadvantages, any of the commonly used
antiseptic solutions (e.g., chlorhexidine gluconate) with
residual activity (i.e., the capability of an antiseptic solu-
tion to continue to produce a reduction in the number of
viable microorganisms present on the skin for a defined
period of time following application) will perform ad-
equately if used in accordance with the manufacturer’s
instructions. However, using 70% isopropyl alcohol alone
is not recommended because of its lack of residual effect
(Davies et al., 2021). For further information about the
correct use of skin antiseptics, including chlorhexidine
gluconate, please see Van Wicklin (2022).
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SAFE INJECTION PRACTICES

Safe injection practices are intended to prevent trans-
mission of infections between one patient and another
or between a patient and a health care professional
(Siegel et al., 2007). Safe injection practices include
preparing injections, preparing the injection site,
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administering the injection, and disposing of the items
used for injection. Injection practices specifically identi-
fied for preventing biofilm formation include frequent
needle changes when injections are penetrating the
oral mucosa, not touching the needle or cannula to the
skin except where the needle enters, and not touching
the needle or cannula to gauze, hair, or gloves (Chiaie,
2023). For additional information about safe injection
practices for dermal fillers and biostimulators, please
see Van Wicklin (2021).

If you bave a question about plastic and aes-
thetic nursing that you would like to see addressed
in the 1 Have a Question! column of PAN, or if you
would like to provide an answer to a particular
Ppractice question, please contact Sharon Ann Van
Wicklin, Editor-in-Chief, PAN, at sharonvwrn@
ispan.org.
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