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INTRODUCTION Organ damage, particularly kidney damage, is a recognized complication of many surgical procedures, 
including cardiac surgeries involving use of a heart-lung machine (cardiopulmonary bypass).  Patients with 
acute renal (kidney) failure resulting from surgery have higher death rates, longer hospital stays, and may 
require dialysis.

Ischemia–reperfusion injury (injury resulting from inadequate blood flow or reintroduction of blood flow) and 
inflammation are believed to be primary contributors to surgically-induced organ injury.  The kidneys, which 
have high metabolic requirements, are particularly vulnerable to this type of injury.  The brain, liver, lungs and 
gut may also suffer injury following cardiopulmonary bypass or high blood-loss surgeries.

There are no approved drugs for prevention of acute renal injury secondary to cardiac surgery. This remains 
a major unmet medical need.  Palatin Technologies is developing bremelanotide for this and related 
indications.

THE ROLE OF THE 
MELANOCORTIN 
SYSTEM

The melanocortin system consists of five G protein-coupled receptors known as MC1-R, MC2-R, MC3-R, 
MC4-R and MC5-R.  The functions of the receptors are modulated by the endogenous peptides α-, β-, and 
γ-melanocyte stimulating hormone (α- β- and γ-MSH) and the adrenocorticotropic hormone (ACTH), all 
products of the pro-opiomelanocortin (PMOC) gene.

The melanocortin system is involved in both nervous system regulation and control of inflammation, with 
effects on blood pressure, organ perfusion and protection from both reperfusion and ischemic damage.  In 
one early study by an Italian research group, 30 day survival rates almost doubled in patients receiving an 
intravenous melanocortin peptide prior to surgery to treat acute type-A aortic dissection.   Studies by other 
groups have also demonstrated increased survival and decreased organ injury in animal models following 
administration of α-MSH and synthetic melanocortin agents.

PRECLINICAL   
DEVELOPMENT

In animal studies, Palatin has demonstrated increased survival rates and organ protection following 
administration of bremelanotide in a hemorrhagic shock animal model.  Substantially less damage to the 
liver, kidneys and gut was seen in animals administered bremelanotide compared to untreated animals.  
Dose-responsive increases in blood pressure were also seen, together with improved maintenance of core 
body temperature and cardiac function.  Bremelanotide also prevented metabolic acidosis following induced 
shock.  

Palatin is continuing to conduct dose ranging and other preclinical studies in animal models preparatory to 
initiating human clinical trials.

CLINICAL TRIALS Following completion of ongoing animal dose-ranging studies and preclinical studies, Palatin plans to start a 
Phase 2a study on patients undergoing cardiopulmonary bypass surgery.  This study will examine a number 
of endpoints, including measurement of kidney function post-surgery.

(continued)

Bremelanotide for 
Organ Protection and 
Related Indications



Bremelanotide has been studied extensively for sexual dysfunction in both nasal and subcutaneously 
injected formulations.  In these trials, almost 2000 patients received at least one dose of bremelanotide, 
with about 1500 receiving multiple doses.  There were no significant observed adverse events, but 
increases in blood pressure were observed in some patients.  The increases in blood pressure lead 
Palatin to discontinue work on bremelanotide for sexual dysfunction.

INDICATIONS AND 
OPPORTUNITIES

Acute renal failure remains a major complication 
of cardiopulmonary bypass surgery that is strongly 
associated with in-hospital mortality.  Over 
450,000 coronary artery bypass graft surgeries 
are performed annually in the United States.  The 
incidence rate of acute renal failure has increased, 
resulting in increases in healthcare resource 
utilization and length of intensive care and hospital 
stay.

Prevention of organ dysfunction in patients 
undergoing cardiac surgeries, including surgeries 
requiring cardiopulmonary bypass, is the initial 
projected indication for bremelanotide.

Other potential indications include improvement in survival and prevention of organ dysfunction 
in patients with traumatic injuries resulting in hemorrhagic shock.  This patient population includes 
potential emergency medicine and military applications.

WHY   
BREMELANOTIDE? 

Physicians have limited pharmaceutical options for preventing ischemia-reperfusion injury subsequent 
to surgery or trauma.  This remains a major unmet clinical need.  Preclinical and early clinical studies 
with other melanocortin agents indicate that an agent such as bremelanotide may be able to meet 
this clinical need.

Bremelanotide is a potent full agonist (initiator of receptor-mediated activity) at both MC1-R and MC4-
R.  MC1-R is involved in modulating the body’s response to inflammation, and causes decreases in 
inflammatory cytokines.  MC4-R is believed to play a crucial role in preventing or limiting ischemia and 
reperfusion injury. 

Bremelanotide has a half-life of about two hours, significantly longer than the 5 minute half-life of 
the endogenous molecule α-MSH.  As a result of Palatin’s work on development of bremelanotide for 
sexual dysfunction, Palatin has extensive clinical and preclinical safety data, and has established and 
validated manufacturing of the drug substance under FDA-mandated good manufacturing practices 
standards.

Bremelanotide, discovered and developed by scientists at Palatin Technologies, is the subject of issued 
patents in the United States and other countries.  Issued patents, which may be eligible for term 
extension, do not expire until 2020, and Palatin Technologies has patent applications pending on use 
of bremelanotide for organ protection and related indications.
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The statements in this Fact Sheet that relate to future plans, events or performance are forward-looking statements, which 
are made pursuant to the safe harbor provisions of Section 21E of the Securities Exchange Act of 1934. Such forward-looking 
statements involve significant risks and uncertainties, and actual results, events and performance may differ materially from 
those expressed or implied in this Fact Sheet. Factors that could cause such differences include, but are not limited to, risks 
pertaining to product development, clinical trial outcomes, regulatory requirements and actions, availability of required 
financing and other sources of funds, corporate partnering agreements and other risks disclosed in the our most recent Annual 
Report on Form 10-K and other periodic reports filed with the Securities and Exchange Commission. The forward-looking 
statements in this presentation do not constitute guarantees of future performance. We undertake no obligation to publicly 
update these forward-looking statements to reflect events or circumstances that occur after the date of this Fact Sheet.

Cardiopulmonary 
Bypass
Many cardiac surgeries, including most 
coronary artery bypass graft surgeries, 
involve cardiopulmonary bypass — the 
use of a heart-lung machine to support 
blood circulation and oxygenation 
during surgery on the heart.


