WINDOW INTO THE BRAIN

TM

TOOLS TO ENABLE BREAKTHROUGH DISCOVERIES IN BRAIN DISEASE
TECHNOLOGY OVERVIEW
ZelosDx is a Tucson-based company that is commercializing blood testing products to help researchers
make breakthrough discoveries in brain health and disease. Our WINDOW INTO THE BRAINTM
technology is based on the concept that phagocytic cells in peripheral blood present a novel tool for a
rapid and low-cost diagnostics of brain health. It is our business goal to provide such a tool to the
clinical research community to enable breakthrough discoveries in disease onset and progression, drug
development and patient care. It is well known that phagocytic cells are recruited to inflamed brain
tissue where they engulf debris resulting from disease or trauma 1-3. More recently it has been shown
that such debris is also generated in cognitively normal brains 4,5. ZelosDx was the first to demonstrate
that phagocytic cells carrying brain biomarkers can reenter the blood stream, presenting a novel and
hitherto unrecognized source of molecular biomarkers for neurodegeneration in the aging, diseased,
or traumatized brain.
Neuronal biomarkers can be useful for the diagnosis of brain trauma 6-9, dementia10,11 or disease11-17,
presenting the potential for early detection of neurodegeneration. But harmful metabolites are also
generated in the healthy brain and are cleared through the glymphatic pathway 18. Glymphatic
dysfunction may result in the accumulation of toxic proteins such as A-beta and Tau, leading to the
invasion of phagocytes and subsequent neuroinflammation19, thereby generating conditions prodromal
for neurodegenerative diseases18,20. Typically these molecules cannot spill directly into the blood stream
due to the action of the blood-brain barrier (BBB), but even when the BBB breaks down as a result of
trauma or disease, their concentration in serum or plasma is near or below detection limits for standard
enzyme-linked immunosorbent assays (ELISA). While this limitation can be partially overcome by either
testing cerebrospinal fluid (CSF), which is invasive, risky and costly, or through the use of very
sophisticated and expensive equipment solutions 21, those approaches do not lend themselves to routine
clinical applications.
ZelosDx, with its patented ELISA technology termed ‘Window into the Brain’ (WIB TM), was the first to
produce evidence that phagocytic cells carrying brain biomarkers can be detected in peripheral
blood22, not only in patients with neurologic disease, but even in healthy donors (unpublished). Building
on its ELISA data obtained using human as well as animal blood, ZelosDx’s product development plan
includes the use of single cell analysis to test for various brain-specific biomarkers in phagocytic cells,
the determination of the cell type most useful for this analysis, and the development of a method for
their isolation from small amounts of peripheral blood. In collaboration with physicists at the University
of Wisconsin-Milwaukee, ZelosDx is working on a path for automated rapid and low-cost biomarker

quantitation for applications in clinical research and diagnostics. Other ongoing and planned
collaborative efforts include the application of ZelosDx technologies to the analysis of blood samples
from human donors with various neurological conditions, as well as animal studies of deep tissue and
transcranial electro-stimulation.
Neurologic disease and trauma affect over 100 million patients in the US alone and is on the increase 23,
with associated healthcare costs of $1.3 trillion annually. Except for a single FDA-cleared biomarkerbased diagnostic for TBI8,24, low-cost blood testing products that are sufficiently sensitive for detection
in early-stage disease are unavailable and sorely needed for clinical research and drug development.
Especially with the aging demographics in the US and other developed countries the monitoring of brain
health with a simple blood test would be of tremendous health and financial benefit to the patient as
well as the society at large.
The global biomarker market is estimated to reach $53 billion by 2021 25, with neurological biomarkers
comprising 10%, but growing at a 14.5% compound annual growth rate (CAGR) due to the rising
prevalence of neurological diseases and increasing emphasis on early diagnosis & treatment 26. ZelosDx
will address this market opportunity by making the novel WIBTM novel blood-testing tool widely available
in the form of easy-to-use reagent kits and assay systems to investigate neurological processes at the
cellular level. The diverse interests of our current collaborators and potential customers that we have
interviewed may serve as evidence for the potentially wide applicability of phagocytes as a source for
biomarkers. The most efficient approach to reach this research market is to license to manufacturers the
patented ZelosDx technology for incorporation into their blood testing assay systems.
If you are interested in learning more about the ZelosDx technology you can reach Uwe Muller, PhD,
VP Product Development at umuller@zelosdx.com or Marie Wesselhoft, President, at
mwesselhoft@zelosdx.com.
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