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Polyion complex (PIC) particles are stabilised by these electrostatic interactions between its components, and thus are especially suited for the
delivery of charged (bio)molecules (e.g. nucleic acids and proteins), which are prevalent in nature. This way, delivery vehicles can be formulated
without the need to introduce chemical modifications to these (bio)molecules and as a result the biological activity of these molecules should be
maintained upon release. Here, we describe novel PICs particles for the delivery of Polymyxin B (Pol-B), an antimicrobial peptide currently used
in the clinic as a last resort antibiotic against multidrug-resistant gram-negative bacteria. Towards this end, we have prepared polymer containing
peptide sequence (-Glu-Gly-Leu-Ala-) this sequence is selectively degraded by pseudolysin, an elastase produced by opportunistic pathogen
Pseudomonas aeruginosa.1 A range of conditions for the controlled assembly of Pol-B with polymer containing peptides has been identified
which let us prepare stable colloidal PICs particles containing different Pol-B:Polymer ratios. Their stability under simulated physiological
conditions (i.e. pH, osmotic pressure and temperature) characterised. Furthermore, preliminary evaluation of the antimicrobial activity of these
Pol-B containing PIC particles has been performed, by monitoring their effect on the growth of P. aeruginosa.

Introduction:

• Synthesis of P. aeruginosa elastase (LasB) Degradable Polymer
(PDP), with enough charge density to facilitate PIC particles
formation.

• Preparation of P. aeruginosa elastase (LasB) Degradable PIC
Particles containing Pol-B.

• Characterisation of PIC particle stability and enzyme-
degradation kinetics and selectivity.

• In-vitro evaluation of antimicrobial activity against P.
aeruginosa for PIC Particles containing Pol-B.

Scheme 1: Schematic representation of the designed system and delivery mechanism
of antimicrobial Pol-B
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1. The peptide was prepared using solid phase peptide synthesis:

Synthesis of the biodegradable polymer:

Conclusion:

Preparation of PIC particles - N:COOH Ratio:

By adding different
concentrations of the
pol-B to stable
concentration of the
polymer dissolved in
HEPES buffer, pH 7.4.
From DLS studies we
found that the several
ratios (positive/
negative charges) that
form a stable PICs with
120 nm size.

Objectives:

• Polyion (PIC) nanoparticles particles were prepared from oppositely charged
enzyme degradable polymer-based peptide and antimicrobial polymyxin B.

• The prepared PICs present 120 nm size and high stability in biological
conditions.

• High degradation sensitivity toward the target enzyme P. aeruginosa elastase
(LasB), 6 µM, 85% degradation with respective to the control experiment
after 2 hours.

• In addition to high selectivity over the Human elastase enzyme (HLE). These
PICs can be used to prepared nanoparticles drug delivery systems for the
delivery of this antimicrobials.

The enzymatic degradations of the
prepared PICs were studies using P.
aeruginosa elastase (LasB) enzyme
(6 µM) in buffer solution. PICs
nanoparticles present fast
degradability 85% after 2 hours in
fluoroscamine assay with high
selectivity over Human elastase
enzyme (HLE).
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Different N⊕ : COO⊖ Ratio led to different PICs size
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Enzymatic degradation of PIC particles and Pol-B delivery:
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- In-vitro evaluation of antimicrobial activity against P. aeruginosa for PIC particles
containing Pol-B.

Future work
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