Accepted Manuscript journal of

magnetism
and
magnetic
materials

VOLUME 425
1 MARCH 2017

Magnetic drilling enhances intra-nasal transport of particles into rodent brain

Sahar Jafari, Lamar O. Mair, Irving N. Weinberg, James Baker-McKee, Olivia
Hale, Jamelle Watson-Daniels, Bradley English, Pavel Y. Stepanov, Chad Ropp,
Olufolasade F. Atoyebi, Danica Sun

Editor-in-Chief:
$.D. BADER

itors:
RAMESH C. BUDHANI
XIUFENG HAN
ATSUFUMI HIROHATA
MARCELO KNOBEL

(OKSANA FESENKO
HAO ZENG
J. SAMUEL JIANG

PIIL: S0304-8853(18)31970-X &
DOI: https://doi.org/10.1016/j.jmmm.2018.08.048 R e
Reference: MAGMA 64245 comese
To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 23 June 2018

Revised Date: 14 August 2018

Accepted Date: 18 August 2018

Please cite this article as: S. Jafari, L.O. Mair, LN. Weinberg, J. Baker-McKee, O. Hale, J. Watson-Daniels, B.
English, P.Y. Stepanov, C. Ropp, O.F. Atoyebi, D. Sun, Magnetic drilling enhances intra-nasal transport of particles
into rodent brain, Journal of Magnetism and Magnetic Materials (2018), doi: https://doi.org/10.1016/j.jmmm.
2018.08.048

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jmmm.2018.08.048
https://doi.org/10.1016/j.jmmm.2018.08.048
https://doi.org/10.1016/j.jmmm.2018.08.048
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Abstract:

Getting drugs deep into the brain to treat cancers, neurological disease, and behavioral disorders
is challenging. In this work, we tried to improve the efficiency of intra-nasal transport into the
brain via the cribriform plate using magnetic particles. We and others have used magnetic particles
for delivering heat, drugs, and genes. We performed experiments with mouse cadavers that
received 250-nm-wide intra-nasal magnetic rods intra-nasally under different combinations of
magnetic fields. We found that the application of helical dynamic gradients to the particles (i.e.,
both rotational and linear) improved transport from the nose into the brain, as compared to linear
magnetic gradients alone. On histological examination, no tracks were observed to suggest
significant damage to the brain during the transport process. We are currently building a system

for testing with live animals, with eventual proposed application to humans.
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Introduction:

In normal circumstances, the blood-brain barrier (BBB) provides natural protection to the central
nervous system (CNS) against noxious substances found in the body’s circulatory system. When
the introduction of exogenous material into the brain is desired (e.g. for therapeutic applications),

the BBB prevents 98% of small-molecules and an even greater percentage of large molecules from
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