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ARE ASSOCIATED WITH CONTACT LENS WEARING



WHAT IS THE 
ODAK PROJECT? 

ODAK is an industry led FP7 project under-
taking the pharmaceutical development of 
the Orphan Drug Polihexanide (PHMB). The aim 
is to provide a safe and effective drug for 
the treatment of the rare ocular disease 
Acanthamoeba Keratitis. Currently, there is 
no approved drug to treat this infectious 
rare disease. PHMB has received the orphan 
drug designation (EU/3/07/498) according to 
EC regulation 141/2000.

Addressing a rare disease
Acanthamoeba keratitis (AK) is  a rare corneal infectious disease caused by 
the pathogenic free-living protozoan Acanthamoeba spp. 

Although incidence is low, 1 in 100,000 in the EU, for patients it is a potentially 
devastating ocular infection causing their vision to deteriorate and leading to 
blindness. In Countries with a high prevalence of contact lens wearing AK 
accounts for over 85% of cases, but AK can also occur after corneal trauma, 
particularly in rural environments. Acanthamoeba Keratitis is on the rise in 
developing economies and there is no approved drug to treat this infectious 
rare disease.

Linking to a global research initiative
The ODAK project is funded as part of the global International Rare Diseases 
Research Consortium (IRDiRC) efforts to foster international collaboration in 
the rare diseases field and deliver 200 new therapies by 2020. 
Funding will help ODAK test diagnostic, preventive and/or therapeutic 
approaches to a rare disease and reduce the negative impact of the disease 
on the quality of life of patients and their families.

The Disease 

Acanthamoeba keratitis (AK) is a rare but severe and seriously 
debilitating, complex corneal infectious disease. The infection is 
caused by Acanthamoeba spp. a ubiquitous free living protozoan 
that is present in air, soil and water  (Schuster et al., 2004).  

Acanthamoeba castellanii and A. polyphaga are the most common 
of the 8 species reported to cause keratitis. Other genera of amoe-
bae, Hartmannella, Naegleria and Vahlkampfia, are reportedly 
isolated from keratitis, although the exact role of these organisms in 
AK remains uncertain. 

(Left) Electron micrograph of an Acanthamoeba trophozoite excysting. The cyst wall is 
below the trophozoite which is extending its acanthapodia. (Middle) Acanthamoeba 
trophozoites migrating on non-nutrient  agar overlain with E. coli. (Right) Acanthamoeba 
trophozoite. Photographs courtesy of J. Dart. 

Mode of infection

The mobile Acanthamoeba trophozoites can invade the cornea by 
several mechanisms, including adherence to corneal epithelium 
glycoproteins, release of cytolytic and/or apoptotic molecules and 
protease discharge in the corneal stroma. When trophozoites 
adhere to mannose glycoproteins on the corneal epithelium a 
mannose-induced protein (MIP-133) leads to corneal epithelial 
cytolisis. The amoebae can penetrate the epithelial basement mem-
brane and Bowman’s membrane by releasing proteases and then 
infect the stromal keratocytes, potentially leading to corneal melting 
by the continuing action of proteases. Clinical signs range from 
epithelial microerosion and patchy anterior stromal infiltrates, corne-
al ulcer, melting and dense corneal abscesses, in later phases of the 
disease. Typically, perineural involvement is characterized by 
severe ocular pain. Although Acanthamoeba sclerokeratitis is an 
immuno-mediated process, the amoebic infection rarely has been 
documented to spread beyond the cornea to affect the perilimbal 
and posterior ocular structures process (Dougherty et al., 1994; Lee 
et al., 2002).

Cases of prolonged Acanthamoeba keratitis are severely debilitat-
ing, they result in a severe sterile ischemic posterior segment 
inflammation and this can lead to blindness (Awwad et al., 2006).

Diagnosis

AK is considered to be a challenging disease to treat because of the 
pathogen resistance to antimicrobial therapy and the poorly under-
stood role of the host’s inflammatory response that complicates 
therapy of severe cases. Early diagnosis greatly improves the 
outcome (Claerhout I. et al., 2004). If unrecognized, the infection 
progresses for 4-8 weeks, there is anterior infiltration which may 
remain in the central cornea or give rise to a classic ring abscess, 
accompanied by limbitis, episcleritis and occasionally scleritis. 
Epithelial scraping may reveal amoebae, however, if missed, the 
infection proceeds to a large, deep infiltrated ulcer. Typically diagno-
sis includes clinical examination, culture and histology of affected 
corneal epithelium and stroma, while confocal microscopy is used in 
some centres. Identification of Acanthamoeba spp. by PCR was 
reported to give a sensitivity of 84% compared to 53% for culture 
positivity. A detailed overview of diagnostic methods has been 
published by Dart et al., (2009).

Drug treatment

Currently, there are no agents approved for the treatment of AK.  In 
recent years combinations of anti-amoebic agents such as bigua-
nides and diamidines have greatly improved the treatment outcome 
of Acanthamoeba keratitis. They have shown some efficacy but the 
treatment regimens and the concentrations of active agents are 
based on empirical safety and efficacy data (Dart et al., 2009). 

Some authors have  identified PHMB as the most common “ideal 
choice” for monotherapy  in treating AK (Oldenburg et al., 2011).

Project Outcomes:

The ODAK project mission is to develop the first approved drug for 
safe and effective treatment of Acanthamoeba keratitis.

The primary deliverables will be: 

experimental scientific evidence on the 
quality, safety and efficacy of PHMB to 
provide the basis for a Marketing 
Authorisation; 

Recommendations aiming to improve 
clinical practices in the management 
of AK based on the efficacy and 
safety evidence.



WP 1: Pharmaceutical Technology

Partners Involved: SIFI

Objective: To develop a PHMB formulation that complies with stability, 
efficacy and safety criteria for ophthalmic administration:

Analytical methods are being developed and raw materials are being 
validated in process control, product release and stability studies of 
PHMB formulations;

Manufacturing and release of laboratory scale batches is underway 
for investigative non-clinical studies: in vitro pharmacodynamics; in 
vitro cytotoxicity; PK animal study; investigative tolerability and in vivo 
efficacy studies;

Technology transfer of the best PHMB formulation composition, 
manufacturing methods and relative analytical methods will take 
place.

ODAK: MAIN WORK PACKAGE INTER-DEPENDENCE

WP 3: Manufacturing Product

Partners Involved: MP

Objective: To manufacture and product test non-clinical and clinical 
PHMB stability batches under aseptic conditions:

Complete the manufacture and finished product testing of PHMB 
stability batches under aseptic conditions;

Completion of an ICH stability study on the PHMB batches to 
generate data to support the product shelf life;

Complete the manufacture, finished product testing and QP release 
of PHMB clinical batches to be used in clinical studies.

WP 5: Regulatory Affairs

Partners Involved: SIFI

WP 6-7: Management/Engagement, 
Dissemination & Exploitation

Partners Involved: SIFI; Ceratium; ALL

WP 4: Phase I & Phase III Clinical Studies

Partners Involved: PSR; SIFI

Objective: To execute the clinical development plan for PHMB in the 
treatment of AK by evaluating a phase I study in healthy volunteers 
and a phase III pivotal study:

Retrospective evaluation to assess the actual practice patterns in the 
treatment of AK (London and Milan);

Phase I study to confirm systemic safety and ocular tolerability of two 
different doses of PHMB in healthy volunteers;

Phase III study to provide scientific evidence for effective therapeutic 
regimens of PHMB in the treatment of AK;

Consultation with the EMA will seek advice on protocol assistance 
and drafting a Paediatric Investigation Plan.

WP 2: Non-Clinical Studies

Partners Involved: RTC; SIFI; UoR

Objective: To undertake non-clinical pharmacokinetics, toxicology 
and pharmacodynamics studies according to the regulatory 
guidelines and to support the choice of candidate formulations 
(different concentrations of PHMB) for clinical development:

In vitro PHMB efficacy studies will be performed on trophozoites and 
cysts of Acanthamoeba;

In vitro cytotoxicity experiments will produce information concerning 
non-toxic effect level of PHMB through the assessment of cellular 
viability (MTT test) and cellular morphology;

Pharmacokinetic studies will establish the concentration and distribu-
tion of PHMB in rabbit ocular tissues and plasma as a function of time;

Selected formulations will be tested in rabbits to ascertain potential 
damage arising from repeated ocular daily administrations;

The efficacy of PHMB formulations at different concentrations and the 
treatment combination of PHMB with diamidine 0.1% will be tested in 
the Acanthamoeba polyphaga keratitis model described by Vasseneix 
et al., 2006.
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ODAK CONSORTIUM
The ODAK project is being delivered by a consortium of five European companies and one university with 
complementary skills and expertise.

MORE INFORMATION:
More details of the project can be found on our 
website at: 

www.odak-project.eu

CONTACT US:
If you are interested in finding out more about the 
project please contact us at:  

ODAK-office@odak-project.eu

SIFI 
SIFI (Società Industria Farmaceutica Italiana) is an 
Italian ophthalmic company dedicated to research, 
development and manufacturing of innovative safe 
drugs for eye care. SIFI coordinates the development 
of the consortium activities. 

UoR 
At UoR (University of Rouen), the Laboratory of 
Parasitology, will undertake efficacy studies by using 
an experimental Acanthamoeba polyphaga keratitis 
model.

RTC 
RTC (Research Toxicology Centre) is a research 
organisation specialised in preclinical toxicological 
studies. RTC will produce data and integrate informa-
tion arising from non-clinical pharmacokinetics, 
pharmacodynamics and toxicology studies for 
regulatory purposes.

MP 
MP (Moorfields Pharmaceuticals) has approved 
manufacturing facilities able to produce sterile 
batches of PHMB formulations.

PSR 
PSR is an SME with an extensive expertise in clinical 
trials for orphan drugs. PSR will work with SIFI and 
the EMA to design and execute successful clinical 
trials programmes.

Ceratium 
CERATIUM brings a high level of specialist expertise 
in FP7 project management that will directly 
compliment the project management skills of SIFI.

www.univ-rouen.frwww.sifigroup.com www.rtc.it www.moorfields
pharmaceuticals.co.uk www.psr-group.com www.ceratium.eu
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