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1 Introduction:

Antimicrobial resistance was already a public health concern, and the COVID-19
pandemic has sparked a heightened interest in reducing transm|55|on3

e Studies have shown there is a link between contaminated surfaces and infection
transmission rates, with some bacteria surviving for months at a time.

* Antimicrobial coatings offer a cost-effective solution to aid with the prevention
of, and protection from, infection-causing microbes?

» Safer to both humans and the environment compared with disinfectants?

e Paint-based steel coatings are a robust and well used material combination
found in many sectors including healthcare. i.e. medical apparatus such as
panelling on cabinets, doors etc.

* Within the global antimicrobial coatings market, an estimated incremental
growth of £552.31M is expected between 2019 and 20244

4. Testing for antibacterial properties

* Initially a library of 25 metals and metal-based compounds were collected,
including elements such as: Cu, Ni, Zn, Fe, Ag, Li, Cs, Mn, and more.
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* Biofilm growth for both bacteria will be determined and then used to

determine the antibiofilm properties.

2 Aims

To determine and test suitable metals/ metal complexes to be embedded into a
paint-based coating.

* To determine the impact of cleaning products and hand sanitizers on
antimicrobial coatings

3 Why metals?

Elemental metals, such as copper, silver and zinc are well known to have

antibacterial properties, in both their solid state, as well as in salts and metal
complexes

Metals
VS
Antimicrobial
resistance

 Many metals are even known to have multiple mechanisms of action, which
makes it hard for bacteria to gain resistance, which readily can occur with
antibiotics.

e Lesser used metals such as ruthenium and bismuth are now at the forefront in
antimicrobial research and are researched at in different forms such as
nanoparticles, to develop next generation antibiotics.

5 Results

Ten metal complexes were tested for their antibacterial efficacy.

* Six have shown to have antibacterial properties as seen below, but both iron

(1) sulphate and manganese (ll) chloride did not have any effect on bacterial
growth within the concentrations tested.

* Silver nanoparticles and colloidal silver were also shown to have no

antibacterial properties, but it is likely the concentration of the silver
nanoparticles were a limiting factor (highest conc. 0.01mg/mL).

00 OO9 .
e P e ] ] e e e —— —— —= = |Jpper detection limit
256 =
o 128 —
o
S Key
S) P. aeruginosa PAO1
3 32 =
m
g @ 8. aureus USA 300
—~ 16 =—
o
S
5 8 T
R 4 —
g ( X X ] ® ©
~ —_
3 2 88 X XY BE X X AN Y X ) @
=
1 —
0.5 —
n o —
S S S e S 3 < =
) 3 S o S Q Q
= © Q o = 3> f=§
=T -~ = 2 — ~ § =
S = = = S %) P =
Q N~ o Rl g S « a
T g > (@) ~ o L] >
o = > 1) > = =
o S Q = S)
S 3. S = = 3.
R & Y S &
3
3.
S
()

* Colloidal silver was further investigated using an electron microscope (TEM) to
investigate why no effect was seen.

* As seen below, there was large agglomeration of the colloidal silver, with

highlight antibacterial properties of the coated steel.

* Successful compounds will then be screened in a variety of paints before being applied on to steel substrates to
determine parameters such as durability against cleaning products and industrial testing (1ISO 22196/21702) to further

Silver particle sizes ranging from 1-130 nm. Over half of the particles measured were
ions above 15nm and could contribute to why no antibacterial effect was seen
(Ag") within this project, as this is likely too large to pass through the bacterial
membrane.
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* Using the biofilm growth curves established (on the right), we will use this data to determine how the chosen compounds P. aeruginosa Pa01
will affect biofilm formation at the highest time point. Ej
 Metal complexes will also be tested against fungi and viruses to determine antimicrobial properties Ry —
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