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E — Enterococcus faecium

Composition of global infection-related deaths 2()2 1

------------------------ [ Sepsis 21.36M deaths] s e Staphylococcus aureus
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——————— Bacterial infections 9.50M deaths A -_— ACinetObacter baumannii

skiokp K — Klebsiella pneumoniae

P — Pseudomonas aeruginosa

- Resistance (Associated) 4.71M deaths

E — Enterobacter species
————— Resistance (Attributable) 1.14M deaths

E — Escherichia coli

Click on a circle to learn more

S — Streptococcus pneumonia
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The terrifying prospect that even routine operations will be impossible to perform has been
raised by experts alarmed by the rise of drug-resistant genes
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Sterilising weapons from NATURE and the LAB
" Natural cyclic antimicrobial pep ld’es""i‘ﬁzg”“m‘“‘**“:
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Trc complex MIC/MLC (mg/mL)

1101 & Other * About 80 years of use as
> 000 Human pathogens/ topical antibiotics,
901 ¢ disease cells without documented
o resistance or skin toxicity
70- * Multiple targets, rapid
multiple modes of action
507 <o Broad spectrum activity,
including antiviral activity
301 ¢ ~ s o & against human Co
. O *Ag Biofilm : * Naturally synergistic
10- S <o 0:83 % -2 85 o ° mixtures
. . . . . * High stability, but
N @ S N N biodegradable
Q@ég ch}@ 09\00 ,z}@\db oe}& > €Vet and dry
,bé‘x ,06\' Qf\\o & 53 temperature
> & @’b@ 0’0(\ stable up to 120°C
Target cells » pH stable, UV stable

* Economical production
» 1-3 g/L of culture

Data from BIOPEP Peptide group
Stellenbosch University



CDP adsorption (hydrophobic
and electrostatic) and
metastable self-assembly on
cellulose or polymer surface

Release of
amphipathic CDP
dimers/oligomers
when bacteria/fungi
binds



The material treatment battle

antlblothS Antibiotics 2022, 11, 174. https:/ /doi.org/10.3390/antibiotics11020174

Article

Creating Robust Antimicrobial Materials with Dip application with CDP-T
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Cellulose (CL), mixed cellulose filters GSWP (0.22 um) and HAWP (0.45 um);

cellulose nitrate (CN — 0.45 um), polycarbonate (PC — 0.4 um), black

polystyrene plate (BP), polypropylene round bottom plate (PPR), polystyrene 10
round bottom plate (PSR) and polystyrene plate (AP)



The ongoinyg material treatment hattie
sometimes..
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Treatments and Controls on materials

Data from Dr Alana de la Harpe, BIOPEP, Stellenbosch University
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How to win the surface depositing hattie 2
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Kumar V et al.(2023) Biochimie, 204, 22-32



(C) Triple A COAT

CNF
Valida, SAPPI

CNC
Melodea

CNC CDP--T dimers CDP-CNC

CDP-G monomers 13



% Compound bound
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Data from Triple-A-Coat project, EU Horizon
Simon Berge, BIOPEP, Stellenbosch University
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E. coli
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Fractional inhibition

concentration index
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Resistance potential is limited
A because om multi target MOA
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e Could have some toxicity ....

CNC
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CDP:BT-1 post-mix combinations in nanocelluloses

Data from Triple-A-Coat project
Simon Berge, BIOPEP, Stellenbosch University

Antagonism

Sum of action &
low antagonism

Synergism &
Sum of action

e 2-Als have good broad spectrum
antibiofilm/antimicrobial activity,
but is not antivi

16



E. coliK12 ° P. aeruginosa ° A. baumanni ° S. aureus L. monocytogenes ® E. faecium
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Treatments and Controls on 1% CNC

Data from EU Horizon Triple-A-Coat project
Dina El Jaramany, MICA, KU Leuven 17



1.5% CNC-CDP coated glass challenged for 2 hours with 107 CFU/mL
O Loosely adhered E. coli O Loosely adhered S. aureus
@ Strongly adhered E. coli o Strongly adhered S. aureus

Log CFU/mL survival
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Adhesion promotor
Aq - AqiBond™

Treatments and controls on CNC coated glass

Data from EU Horizon Triple-A-Coat project

Dina El Jaramany, MICA, KU Leuven e



Are we winning the lasting sterile film battie ?
mostly ...

1.5% CNF coated glass challenged for 2 hours with 107 CFU/mL

O Loosely adhered E. coli O Loosely adhered S. aureus
© Strongly adhered E. coli © Strongly adhered S. aureus

Log CFU/mL survival
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Adhesion promotor Treatments and controls on CNF coated glass HC = high concentration

P — PDA LC = low concentration

B~ Boric acid Data from EU Horizon Triple-A-Coat project

Dina El Jaramany, MICA, KU Leuven 19



CNC-CDP films and GNF-BT-
films are keeping the hus
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