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Electron micrograph of unprocessed paclitaxel (A) and NanoTax (B). Unprocessed paclitaxel is a

rectangular crystalline with a broad particle distribution. NanoTax is a spherical crystalline with a narrow
particle size distribution.




The First Aqueous Injectable Nanoparticle Suspension of Pure Paclitaxel Without Any Added Excipients or Stabilizing Agents

Developed and Offered by CritiTech, Inc

Facts At-a-Glance:

	Product
	Aqueous injectable formulation of pure paclitaxel

	Territories Available
	Worldwide

	Patent Status
	Patents filed in US and Europe

	Patent Type
	Pharmaceutical composition and Method of Use

	Development Stage
	Phase I study to be conducted in 2006.  Preclinical safety package completed with no observable toxicologic events

	Therapeutic Targets
	Intraperitoneal injection for ovarian and pancreatic cancer is the initial therapeutic target.  Efficacy in other cancers and routes of administration will be pursued subsequent to determining efficacy in the primary therapeutic target.

	Market Size
	In 2004, the American Cancer Society forecast approximately 32,000 new cases of pancreatic cancer and 26,000 new cases of ovarian cancer per annum.  The projected mortality rates were 98% for pancreatic cancer and 63% for ovarian cancer.

	Key Features and Advantages of Nanotax
	· Improved efficacy versus Taxol in preclinical animal studies
· Lack of preclinical toxicity at doses 4x therapeutic levels
· Improved clinical compliance expected due to significantly decreased adverse events (excipient-related)
· Stable aqueous suspension of pure paclitaxel (excipient free)
· Nanocrystal formulation providing increased dissolution rate
· Continuous manufacturing process
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Nanotax® is an patented, aqueous, stable nanocrystal suspension of pure paclitaxel that is prepared by a patented, continuous supercritical fluid process.  The resultant product is solvent-free, does not contain added excipients such as Cremophor EL, alcohol, or albumin, and is sterile for injectable administration.  Excellent suspension properties have been maintained for up to two years in informal stability evaluations.  Several preclinical animal studies have demonstrated significantly prolonged survival times in a mouse tumor model at Nanotax doses comparable to Taxol® on a dose/animal weight basis.  Preclinical toxicology studies have demonstrated no observable toxicologic effects at Nanotax doses significantly greater than maximally-tolerated Taxol doses.    

The Phase I Clinical Trail for Nanotax ® started in late 2008 and is currently underway at the Kansas University Cancer Center.

CritiTech has initiated plans to take the Nanotax product concept through Phase I testing and then seek a partner for full development.  Under the appropriate circumstances, however, CritiTech would entertain entering into a co-development, license, or option agreement prior to completion of the Phase I studies.  
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Ovarian cancer is the most frequent cause of death from gynecologic malignancies.  Paclitaxel has been utilized for over 10 years in treating various types of cancers, including ovarian cancer.  Administered intravenously, the treatment regimen often leads to serious and significant adverse events, including severe anaphylactic hypersensitivity reactions, hyperlipidaemia, abnormal lipoprotein patterns, aggregation of erythrocytes and peripheral neuropathy that have been attributed to the Cremophor EL present in the formulation.  Abraxane, a Cremophor EL-free formulation, presents paclitaxel bound to an albumin carrier that can alter pharmacokinetic profiles.  

In January of 2006, the National Cancer Institute strongly encouraged the combined use of intravenous and intraperitoneal paclitaxel and cisplatin in post-surgical treatment of advanced ovarian cancer.  In a published study (NEJM, vol. 354: 34-43, January 5, 2006), a significant improvement in survival (~16 months) was achieved with the combined intravenous/intraperitoneal therapy versus intravenous therapy alone.  The drop-out rate in the iv/ip arm of the study, however, was significant (58%) greater than the drop-out rate in the iv only treatment arm (17%), suggesting serious adverse events related to the formulation administered by the intraperitoneal route.  The NCI went so far as to recommend that patients seek clinical sites experienced in intraperitoneal administration if their current clinical site does not possess that expertise.  Based on the strong position taken by the NCI, it is expected that regulatory agencies would view a product such as Nanotax that provides for intraperitoneal administration with improved compliance due to a lower incidence of adverse events in a very favorable light. 

Nanotax is a stable suspension of pure paclitaxel without added excipients or stabilizers.  Cremophor, alcohol or albumin are not present in the formulation.   Based on preclinical efficacy studies in rodent models and preclinical toxicology studies, Nanotax has the potential to achieve comparable or improved efficacy to Taxol by the intraperitoneal route,  but at doses significantly lower than Taxol.  The lower dose of paclitaxel anticipated with the Nanotax formulation, along with a reduced expectation for adverse side-effects due to the elimination of added excipients, is expected to achieve a product profile that provides comparable or improved efficacy with better patient compliance due to the reduced incidence of serious side-effects.    
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· Taxol (BMS):  Solution for intravenous administration.  Formulation contains 6 mg paclitaxel, 527 mg Cremophor EL and 49.7% denatured alcohol.  

· Taxol (Baker Norton, Bedford, Ivax, Mayne, Mylan, Supergen):  Generic version of BMS Taxol

· Abraxane (AM Bioscience):  Solvent-free injectable suspension formulated as protein-bound paclitaxel (albumin).  Abraxane package insert indicates that an albumin form of paclitaxel may affect a drug’s functional properties relative to drug in solution and should not be substituted for other paclitaxel formulations. 
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Preparation of nanocrystal paclitaxel by Precipitation with Compressed Antisolvent (PCA)

[image: image1]Paclitaxel in nanocrystal form is prepared by a patented manufacturing and collection  process that results in a stable, aqueous suspension free of added excipients, stabilizers, or solublizing agents.  An electron micrograph of PCA-prepared paclitaxel is shown in below:

Results of Animal Model Efficacy Studies:

The effect of Nanotax treatment versus control treatment in the mouse ovarian cancer model demonstrated a significant inhibitory effect on disease progression as shown in the follow table.
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The weight gain seen in saline-treated mice can be almost entirely attributed to ascites volume.

Histologic examination of peritoneal wall from the tumor model mice were evaluated following treatment with Nanotax.  The results are shown in the following micrographs.
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Large tumors were present on the peritoneal wall of control mice (A).  The box in panel A is shown in higher magnification in panel B and illustrates that the peritoneal wall in control mice is covered with several layers of tumor cells.  A dramatic difference is observed in mice treated with Nanotax.  Few tumor seeds are present on the peritoneal wall (C).  The box in panel C is shown in higher magnification in panel D indicating the presence of few tumor cells on the peritoneal wall.  Comparison of panels A and C illustrates the significant reduction in tumor progression in mice treated with Nanotax.

A mouse ovarian tumor model was used to compare the efficacy of Nanotax to Taxol (results reported at the 2002 annual meeting of the American Society of Clinical Pharmacology and Therapeutics).  Nanotax significantly prolonged survival times compared to control and Taxol treated mice.  Control mice survived 87 days and Taxol-treated mice survived 105 days.  Significantly, over 50% of mice treated with Nanotax were surviving at 150 days and 78% of the Nanotax treated animals survived beyond the last day of survival for Taxol treated animals.  The mice treated with Nanotax exhibited no apparent toxicity to the highest treatment dose.  Data from the mouse ovarian cancer studies with Nanotax are shown in the following graphs.
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The effect of Nanotax on survival in the mouse ovarian cancer model was evaluated in another study comparing Nanotax to Taxol and a macroparticulate formulation of paclitaxel (particle size larger than Nanotax).  Data  are shown in the following graph.
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The apparent superior effect of Nanotax or macroparticulate paclitaxel compared to Taxol can be attributed to better localization of the active agent at the tumor site (evidenced by reduced presence of paclitaxel in the systemic circulation following intraperitoneal administration).   System levels of paclitaxel following intraperitoneal administration of Taxol and Nanotax are shown in the following graph.
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Summary

These studies demonstrate the ability to produce a stable suspension of nanoparticulate paclitaxel that is free of added excipients and stabliziers.  Preclinical mouse tumor model studies indicated slower absorption of nanoparticulate paclitaxel (Nanotax) from the peritoneal cavity compared with Taxol.  When delivered intraperitoneally, nanoparticle paclitaxel (Nanotax) exhibited significant effects on inhibiting the progression of ovarian cancer in the mouse model.  The prolonged survival and the apparent reduced toxicity may be due, at least in part, to the altered absorption from the peritoneal cavity.


An intellectual property estate has been established that protects both the general manufacturing process (supercritical fluid technology and Precipitation with Compressed Antisolvent) and the Nanotax product.  Those patents within the overall CritiTech patent estate that relate to this opportunity include:

US Patent 5,707,634:  Finely divided solid crystalline powders via precipitation into an anti-solvent.  Issue 1/13/98

US Patent 5,833,891:  Methods for a particle precipitation and coating using near-critical and supercritical antisolvents:  Issued 11/10/98

US Patent 5,874,029:  Methods for particle micronizatoin and nanoization by recrystallization from organic solutions sprayed into a compressed antisolvent:  Issued 2/23/99

US Patent 6,113,795:  Process and apparatus for size selective separation of micro- and nano-particles:  Issued 9/5/00

US Application 10,270,854:  Composition and methods for delivery of poorly water soluble drugs and methods of treatment.  Filed 10/15/02

Extensive proprietary know-how related to recrystallization, equipment design and performance, process variables, and manufacturing also form a core element of CritiTech’s intellectual property. 


CritiTech has initiated plans to take Nanotax® through Phase I testing and then seek a partner for full development and product registration.  Phase I clinical testing has started with study results available in either 4Q09 or 1Q10. Under the appropriate circumstances, however, CritiTech would entertain entering into a co-development or license agreement prior to completion of the Phase I trial. 

Parties interested in exploring either licensing or co-development opportunities for Nanotax should contact one of the following:

Joseph A Fix





Sam Campbell

Director, Bus and Corp Dev



Chairman and CEO

joefix@crititech.com




scamp@sunflower.com
(610) 324-9972




(785) 841-7225

David Johnston

Director, Strategic Prod Dev

david.johnstonphd@att.net
(910) 508-7994
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