
Elucidating the Mechanism of Action of Novel Polymer-based  
Synthetic Anti-infective Compound RECCE® 327
Michele Dilizia1, Hannah Tsunemoto2, Diana Quach2, Marc Sharp2, John Prendergast1, James Graham1
1 Recce Pharmaceuticals
2 Linnaeus Bioscience Inc

Recce Pharmaceuticals Ltd  
(ASX: RCE, FSE: R9Q) is 
pioneering the development  
and commercialisation of  
New Classes of Synthetic  
Anti-Infectives designed to 
address the urgent global health 
problems of antibiotic resistant 
superbugs and emerging viral 
pathogens.

Recce’s anti-infective pipeline is unique 
and comprised of broad-spectrum 
synthetic polymer antibiotics RECCE® 
327 (R327), RECCE® 435 (R435), and 
RECCE® 529 (R529) for viral infections 
with unique mechanisms of action against 
hyper-mutation on bacteria and viruses, 
respectively.

Patented lead candidate R327 as an 
intravenous therapy, is being developed 
for treatment of serious and potentially 
life-threatening infections including sepsis 
due to Gram-positive and Gram-negative 
bacteria including their superbug forms. 
Recce’s new antibiotic compound, R435, 
has been formulated for oral use.

Synthetic Anti-Infectives

Traditional vs Synthetic Antibiotics
Almost every antibiotic on the market is based on 
scientific discoveries from over 30 years ago. Of the 
36 non-traditional products currently in development, 
10 are in Phase I clinical trials, 17 in Phase II, six in 
Phase III, and three had a biologics license application 
or new drug application submitted. Of these, only 
a small number are likely to reach the market. The 
global antibiotic pipeline therefore remains deficient 
and the drugs most advanced in development do 
not include any new class of molecules or new 
mechanisms of action.

Traditional Antibiotics
Traditional antibiotics inhibit a single target such 
as bacterial gyrase enzymes, cell wall biosynthetic 
enzymes, or enzymes required for DNA replication 
during bacterial cell division. They operate on a  
‘lock and key’ mechanism and therefore only bind  
to a few active sites on the bacterial target. However, 
if a mutation is introduced into the target site, then 
the antibiotic will cease to be effective.

Conventional methods that also derive anti-infectives 
from natural sources rely on lengthy and large-scale 
manufacturing processes. This can involve cultivation 
of bacterial or viral cultures followed by several  
time-intensive purification stages.

Synthetic Anti-Infectives
Recce’s lead asset, R327, is a synthetic antibiotic 
with broad spectrum activity and a novel, universal 
mode of action. It is one of the first truly new classes 
of antibiotic in over three decades and has been 
designed specifically to address antibiotic-resistant 
bacteria (superbugs) and emerging viral pathogens. 
Recce’s anti-infective pipeline is entirely man-made 
and is not reliant on what’s found in nature – no  
pre-formed natural superbugs. Studies have indicated 
Recce’s compounds maintains its activity and broad 
spectrum capability even with repeated use.

Mechanism of Action

We investigated the potential mechanism of action  
of a new synthetic polymer anti-infective with rapid 
and potent broad-spectrum bactericidal activity 
known as R327. We evaluated the bactericidal activity 
of R327 and determined to what extent this activity  
was reversible in wild type E. coli.

We explored R327’s impact on cellular bioenergetics, 
cell division, and membrane potential using the stain 
DiBAC4(5) in mutant strains of E. coli bacteria to  
help elucidate the compound’s mechanism of action.  
Lastly, we determined if R327 is active against non-
growing cells.

In vitro studies demonstrated that R327 was 
rapidly bactericidal to wild type E. coli reducing 
the population of viable cells below the threshold 
of detectability within 30 minutes. Washout 
experiments performed showed the effect of R327 
was apparently irreversible. In luciferase experiments, 
it was demonstrated that R327 dramatically inhibited 
luciferase activity, indicating that it markedly 
compromised cellular energetics.

Treatment with R327 led to the disassembly of the 
bacterial cell division protein complex which requires 
intracellular energy to remain assembled. R327 was 
observed to disrupt the membrane potential in E. coli 
imp mutant cells based on the entry of DiBAC4(5) into 
the cytoplasm resulting in fluorescence of cells. Finally, 
we found that R327 led to a rapid decrease in viable 
stationary phase cells that were not actively growing.

These studies strongly indicate that R327 is rapidly 
and irreversibly bactericidal to both active and slow-
growing cells and that it acts by disrupting cellular 
bioenergetics, potentially by disrupting the membrane 
potential and/or ATP synthesis.

Clinical Trials

Phase I Intravenous Clinical Trial
Recce will be conducting a Phase I Safety and 
Tolerability study to assess IV infusion of R327 in  
80 healthy male subjects as a single ascending dose.

The trial will be conducted as a randomised, double 
blind, placebo controlled, safety, tolerability, and 
pharmacokinetics study, with a single dose of a 1-hour 
via IV infusion at a uniform rate in hospital settings.

Primary endpoints: vital signs, 12-lead ECG 
parameters, clinical chemistry, hematology, and 
urinalysis.

The Phase I clinical trial continues to progress with 
clinicians appointed, independent facility audits 
complete, third-party R327 plasma level assay 
lab ready, and hundreds of vials dispatched to 
intermediary clinical storage facility in South Australia.

Phase I/II Topical Clinical Trial
Parallel to the Phase I IV trial, Recce will be conducting 
a topical Phase I/II clinical trial l to assess the potential 
of R327’s new spray-on, broad-spectrum antibiotic for 
the treatment of topical burn wound infections.

The Phase I/II topical study will enrol up to 30 patients 
and be conducted at Fiona Stanley Hospital Burns Unit 
in Perth Western Australia.

The study will assess the safety and efficacy of R327 
as a broad-spectrum spray-on antibiotic for patients 
with Gram-positive and Gram-negative bacterial 
burn wound infections; expanding to a comparative 
effectiveness study based on the data. Over 14 days, 
10 patients will receive R327 daily, while 20 patients 
will receive treatment three times per week.

The trial investigators are Dr Edward Raby (Clinical 
Microbiologist and Infectious Diseases expert at 
Royal Perth and Fiona Stanley Hospitals); Dr Chris 
Heath (Head of Infectious Diseases at Fiona Stanley 
Hospital); and Professor Fiona Wood (Director of 
State Adult Burns Unit at Fiona Stanley Hospital), 
internationally renowned burns surgeon, known for 
pioneering the development of ‘spray-on skin’.

Manufacturing

Manufacturing Capabilities
Recce wholly owns its insourced automated 
manufacturing, ready to support first-in-human 
clinical trials.

• Raw materials plentiful and cheap – few $/Kg

• No expensive waste – 99.9% product yield

• Automated manufacture process taking 
approximately 1 hour

• 500 doses per fully automated run

• Currently producing in volumes to support  
planned Phase I & II clinical trials

• Facility built to pharmaceutical specification

• Packaging and labelling to international  
‘tamper-proof’ standards

Global Recognition

Following pre-clinical data submissions to the  
US Food & Drug Administration (FDA), R327 was 
awarded Qualified Infectious Disease Product (QIDP) 
designation under the Generating Antibiotic Incentives 
Now (GAIN) Act, labelling R327 with 10 years of 
market exclusivity (post approval) and Fast Track 
regulatory status.

R327 has also been added to The Pew Charitable 
Trusts’ annual list of Non-traditional Products 
in Development to Combat Bacterial Infections 
identifying new antibiotic treatments in development 
worldwide. The list shows R327 as the only synthetic 
polymer drug candidate for treating sepsis currently  
in development.
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R327 permeabilizes cell membrane and enters 
the cell

EXTRACELLULAR SPACE
(OUTSIDE OF CELL)ESCHERICHIA COLI

CYTOSOL
(INSIDE OF CELL) 

PROTEINS

R327

PHOSPHOLIPID

PHOSPHOLIPID
BILAYER

OUTER
MEMBRANE

DNA

FTSZ RING FORMATION

R327 INTRODUCED

R327 WASHED

FTSZ RING COMPLEX
CANNOT HOLD
WITHOUT ATP

X

STAGE 
2

R327 interrupts bacterial cellular energetics  
via ATP Synthesis
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R327 rapidly and irreversibly bactericidal and  
at high concentration cell lysis
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Cellular division and non-dividing cell functions 
are disrupted
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