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Intranasal
Therapeutics (drugs,
biopharmaceuticals
and stem cells) bypass
the Blood-brain Barrier
to Treat Alzheimer’s,
stroke, Parkinson’s,
Brain Tumors and
other Neurological and
Psychiatric Disorders
William H. Frey
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ntranasal delivery provides a practical, noninvasive, method of bypassing the blood-

brain barrier to deliver therapeutic agents to the brain and spinal cord [Dhuria et al.
(2010) J Pharm Sci 99(4): 1654-1673]. This method allows drugs that do not cross the
blood-brain barrier to be delivered to the central nervous system (CNS) within minutes.
It also directly targets drugs that do cross the blood-brain barrier to the CNS, eliminating
the need for systemic delivery and thereby reducing unwanted systemic side effects. This
is possible because of the unique connection that the olfactory and trigeminal nerves
provide between the brain and external environment. Intranasal delivery does not
require any modification of therapeutic agents. A wide variety of therapeutics, including
both small molecules and macromolecules are rapidly delivered intranasally to the brain.
Intranasal delivery can also target gene therapy and noninvasively deliver stem cells to
the CNS.

Using this intranasal delivery method, which I first introduced in 1989, researchers in
Italy have reversed neurodegeneration and rescued memory loss in a transgenic mouse
model of Alzheimer’s disease. Both treatment of and protection against stroke in animals
have been demonstrated with intranasal IGF-I, deferoxamine and erythropoeitin.
Intranasal FGF-2 and EGF have been shown to stimulate neurogenesis in the brains of
adult animals. Intranasal GRN163 doubles the lifespan of animals with brain tumors etc.

Intranasal insulin improves memory and mood in healthy adults and improves memory,
attention and functioning in patients with Alzheimer’s disease without altering blood
levels of insulin or glucose. This is not surprising as Alzheimer’s patients have a brain
deficiency of insulin, and without insulin, key brain areas are starved for energy and
degenerate.

We have demonstrated that intranasally administered stem cells bypass the blood-brain
barrier by migrating from the nasal mucosa through the cribriform plate along the
olfactory neural pathway into the brain and spinal cord. Intranasal delivery provides a
new non-invasive method for therapeutic cell delivery to the CNS to treat neurological
disorders (Parkinson’s and neonatal ischemia) in animal models.
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