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TECHNOLOGY BACKGROUND
Modulation of the innate immune response has the potential to impact a broad 
range of disease indications e.g., infection, cancer, and infl ammatory disease. 
Th e innate immune response involves numerous signalling pathways and 
leads to a wide spectrum of biological responses. First generation technology 
involves stimulation or inhibition of Toll-like Receptors (TLRs) of the innate 
response, yielding improved vaccines and drugs to suppress allergic and 
asthmatic responses.

Th e Inimex technology platform represents the next generation of innate 
immune modulation. Inimex Innate Defence Regulator (IDR) peptides 
modulate innate immunity downstream of the TLR-ligand interaction, and 
thus do not suff er from limitations inherent in that therapeutic modality, 
in particular the stimulation of potentially harmful infl ammation. As a 
consequence, Inimex IDRs will address unmet medical needs in the control 
of infectious disease and infl ammation.

BACKGROUND ON INNATE IMMUNITY

Th e immune system is an interactive network of cellular and molecular 
systems that are responsible for recognizing and eradicating pathogens and 
harmful foreign molecules. In general, the immune response to a threat of 
infection can be divided into three stages. Th ese stages are outlined in Figure 
1 below: 

Th reat detection mechanisms and the immediate responses to infection are 
highly conserved, being present in even the simplest of animals, including 
many that do not have an adaptive immune system. Foreign molecules are 
discriminated from self through pathogen-associated molecular patterns, 
or “signalling molecules,” which are present on microbes, but not on 
host cells. Th ese signalling molecules are essential to bacterial survival and 
are therefore highly conserved during environmental adaptation (even during 
the development of antibiotic resistance).

Immune responses are “triggered” partly by the binding of these signalling 
molecules to pattern-recognition receptors (including TLRs) on the surface of 
host cells. Within hours, the non-specifi c innate immune system is activated.
Local Infl ammation plays an important role in this immediate response 
to infection. Numerous players in the innate immune system, including 
neutrophils, monocytes, macrophages, complement factors, cytokines, 
antimicrobial peptides and acute phase proteins, are marshalled rapidly in a 
complex and highly regulated response to provide immediate defence against 
infection. Th ese immediate responses kill pathogens and clear infection.

Over the ensuing days and weeks a more lasting immunity develops 
which involves specifi c antigen recognition and longer-term mobilisation/
diff erentiation of T & B cells of the immune system. Th is evolution is 
the hallmark of the adaptive immune system and generates immune 
memory of the infection in the form of circulating antibodies and/
or antigen-specifi c T cells. Th ese components of immune memory 
generate a powerful response to future challenge by the same pathogen. 
Crucial diff erences between the innate and adaptive immune responses are 
summarized in Figure 2 below:

                  Figure 1: Immune Defences against Infection 

T E C H N O L O G Y  P R O F I L E

 
 INNATE                  ADAPTIVE
  IMMUNITY                IMMUNITY

Type of Response Antigen-                Antigen-dependent
 independent         

Time to Max.  Immediate                  Lag between
Response                    exposure and
                    response 

Specificity Broad                  Antigen-specific
  spectrum      

Immunologic Memory None                  Exposure
                  results in
                  immunologic
                 memory

Figure 2: Innate vs. Adaptive Immunity
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INIMEX INNATE DEFENCE REGULATORS

Until now, a major disincentive to pharmaceutical exploitation of the innate 
immune system has been the knowledge that prolonged or excessive release of 
pro-infl ammatory cytokines such as tumour necrosis factor-α (TNF-α) can 
lead to severe infl ammation and signifi cant tissue damage. 

Groundbreaking work by Professors Bob Hancock and Brett Finlay at the 
University of British Columbia showed that bacterial infections can be cleared 
without triggering infl ammation through selective modulation of the innate 
immune response using host defence peptides lacking direct antimicrobial 
activity.

Inimex has extended these discoveries to develop a proprietary library of short 
synthetic peptides termed Innate Defence Regulators (IDRs).  IDRs will be 
commercialized for the prevention and treatment of a broad spectrum of 
medical disorders. 

Inimex’ lead IDR product binds to a novel target that modulates the 
function of adaptor proteins in the TLR signaling pathways (see Figure 
3). Th is suppresses the production of pro-infl ammatory cytokines such 
as TNF-α and IL-6 while activating the transcription factor C/EBP to 
cause induction of the chemokines RANTES, MCP-1, and MCP-3.  
Rapid induction of these chemokines by IDRs promotes recruitment 
of monocytes and macrophages to disease sites, speeding the resolution 
of bacterial infection without promoting the development of antibiotic 
resistance.  Importantly, and unlike immunomodulatory drugs in 
development that bind to TLRs,  IDRs do not cause persistent activation 
of NFkB, the central transcription factor associated with potentially 
harmful infl ammatory responses. Th e scientifi c background on IDR-1, 
a prototype IDR compound, was recently published (Nat. Biotechnol. 
Vol. 25 No.4).

Th e distinct regulation of pro-infl ammatory mediators from antimicrobial 
eff ector mechanisms has been independently reported by other workers 
(Foster et al, 2007).

IDRs are active in mice depleted of neutrophils, B cells, and/or T cells. IDRs 
act within hours to alter cytokine and chemokine signalling and enhance 
recruitment of macrophages to sites of infection. IDRs are not directly 
antimicrobial; rather, they selectively up-regulate the infection-clearing 
aspects of innate immunity without being pro-infl ammatory. (See Figure 4).

IDR PHARMACOLOGY, EFFICACY, AND SAFETY

IDRs can be administered as a single injection either prior to infection 
(prophylaxis) or following infection (therapy) in murine infection models, 
indicating a prolonged impact on the innate immune system and a wide “time-
window” of treatment opportunities. IDR peptides are rapidly degraded to 
naturally occurring amino acids in vivo, but nevertheless provide a prolonged 
activation of host innate immunity. Hence, these agents have a “trigger eff ect” 
which alters the responsiveness of the innate system to the threat of infection 
without the need for continuous exposure to the drug. Importantly, local IDR 
administration (e.g. by intraperitoneal injection) provides impact at a distal 
site (e.g. in a lung infection), indicating that IDRs cause a systemic eff ect.

IDRs show effi  cacy in multiple preclinical models of bacterial disease, 
including models that refl ect chemotherapy-associated infections, surgical 
site infections, and pneumonia. In addition, it has been demonstrated that 
when an inadequate dose of an antibiotic is administered to animals, a 
supplementary administration of IDRs provides a complementary eff ect on 
controlling infection. 

Inimex IDRs also display anti-infl ammatory activity in pneumonia and 
abdominal infection models, as well as in a widely used model of sepsis in 
mice, where the peptides are able to protect animals from the lethal eff ects of 
an endotoxin injection. 

Safety studies indicate that IDR peptides are very well tolerated in vivo at 
doses at least 5-10 fold in excess of therapeutic levels. Multiple courses of 
IDR administration directly into the lungs of mice have revealed no toxicities 
or hypersensitivity responses. Further, IDRs are not pro-infl ammatory 
or immunogenic in mice, and do not stimulate mast cell de-granulation, 
suggesting that they will be well tolerated in man.

                  Figure 4: Impact of Inimex IDRs                  Figure 3: Mechanism of Action of Inimex IDRs




