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BREAKTHROUGHS IN CANCER THERAPY:

NEW AND IMPROVED
CTO SHOWS PROMISE

the brain — without causing unacceptable toxicity in the patient. That's an especially tricky balance to

achieve in treating gliomas and glioblastomas; that’s because the treatment compound must cross
the blood brain barrier to reach the tumor target; otherwise patient survival rates won't rise. But when that
happens, neurotoxicity may follow.

One thing is certain about cancer treatment: The active ingredient must achieve high concentrations in

That's why any advance in brain-penetrating drugs with reduced toxicity is welcome news in the cancer
research community, and that’s why so many key opinion leaders find themselves increasingly excited about
carboxyamidotriazole orotate (CTO), the second-generation, “new and improved" version of 5-amino-1-(4-
(4-chlorobenzoyl)-3,5-dichlorobenzyl)-1,2,3-triazole-4-carboxamide, known from more than a dozen clinical
trials in the 1990s as CAl.

Technically, CTO is the orotic salt version of CAl, explains Rashida A. Karmali, PhD, CEO at Tactical Thera-
peutics Inc. While CAl demonstrated promising efficacy in preclinical and clinical studies, she says, observed
toxicities, neurotoxicity in particular, limited the use of higher doses. CTO boasts better tumor-fighting prop-
erties with a neurotoxicity profile that promises wide tolerance in refractory brain cancer patients.

The problem was the hydrophobic properties of CAl caused binding to plasma proteins and poor absorption,
according to Dr. Karmali, resulting in poor bioavailability and efficacy. But CTO has increased bioavailability
and reduced toxicity. Also, the CAl that forms a stable complex with orotic acid is manufactured by a new
process using different ingredients. In other words, it appears that some of CAl’s toxicities could have been
caused by ingredients that are not present in the “new and improved” CTO.

In addition, in new preclinical studies, CTO has demonstrated a reduction in exosome-stimulated angi-
ogenesis and in vascular endothelial growth factor expression and secretion; as well, Dr. Karmali points
out, researchers have seen a reduction in proliferation, adhesion, motility and vascular tube formation.
Inflammation inhibition has been demonstrated, accompanied by a reduction in TNF-a and IL-1B levels. And
through non-voltage-dependent calcium signaling, several transduction pathways are impacted in parallel,
including multiple tyrosine kinase signaling pathways.

CTO, in short, may work just the way oncologists hoped.



CTO CLinicaL PROGRAM:
Success IN MULTIPLE STUDIES

"We're seeing responses that we rarely see in Phase 1in brain tumors. We are detecting ther-
apeutic levels of the drug in the tissue itself. That is very important — and really encouraging.”

That’'s how Antonio M. Omuro, MD, a
neuro-oncologist at Memorial Sloan
Kettering Cancer Center and the Prin-
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CTO: PART OF THE POTENTIAL
$1.4B GLIOBLASTOMA MARKET

The big news about carboxyamidotriazole orotate is, of course, that it might work. And the number of patients

who could benefit from it — especially if it's successfully used to treat solid tumors besides gliomas and glioblasto-
mas — combined with the lack of effective alternatives mean CTO is a potentially blockbuster opportunity. Tactical
Therapeutics, which owns a patent for the compound that’s good through 2030, is seeking a strategic development
and commercialization partner; indeed, the company is eager to negotiate a licensing deal with a suitable pharma
company.

CTO is currently in multiple trials for malignant gliomas and glioblastomas at Duke University and Memorial Sloan
Kettering Cancer Center, among other leading research institutes. The average incidence of glioblastoma in Europe
and the U.S. stands at about 3.5 cases per 100,000 individuals; in 2011,

some 22,000 U.S. adults were diagnosed with primary malignant tumors

of the brain and spinal cord. Overall, the market potential for glioblastoma _

alone will increase to $1.4B by 2022 - from less than $800 million in 2012.

“The pharma industry is paying much more attention to brain tumors than
ever before, which is exciting” notes Antonio M. Omuro, MD, a neuro-oncolo-
gist who coordinates a multidisciplinary team of neurosurgeons and radia- o TyT Ccost HaN
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of their efficacy or tolerability failures. That means that not only does CTO
seem to work well in gliomas and GBMs without crippling neurotoxicity,
Dr. Omuro explains, it may also have a wide forward-looking application in
other solid tumors and brain metastasis.
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CTO CrinicAL TRIAL EsTATE: CLINICAL DEVELOPMENT IN ONCOLOGY
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