Controlled Olfactory Delivery using Magnetophoretic Guidance
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Introduction: Direct nose-to-brain drug delivery  Results:
has many advantages over the Intravenous 2-D channel:

delivery approach.  The major challenge In 1 \ith magnetic guidance, particles travel

achieving clinically significant nose-to-brain drug though L-shaped channel contact-free.
delivery Is delivering drugs to the olfactory region.

We propose to Increase the olfactory delivery
efficiency by using magnetic guidance. / ] Ver T 7

2. All deposit at the corner without magnet.

Limitations of normal magnetic control: : I I
1. Field and gradient decay quickly in space. I I I

2. Unstable: too weak at far, too large when near. E- S -
Figure 2. Contact-free particle transport in 2-D channel

New thought and Rationale: Image-ba.sed nose m.odel:
A nonmagnetic particle within a ferrofluid will v Magnetic guidance improves olfactory dose

experience a repulsive force; Stable control ;?Q -
_ _ . f - Airflow » /@‘ __field (T{Bif;:/dm)
Analogy: a lighter object experience a buoyance Z// — 4 ,LL _/\.\,\ s
force in a heavier fluid. - ZHETRY, e
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The idea is inspired by several seemingly :’%d‘. T ¥ S5 T ( .

Irrelevant phenomena when they met and fused

together. Figure 1 speaks a thousand words on
how they can connect. v Optimization conducted on point-release

AL MR

Figure 3. Airflow and Magnetic transport

(a) Parametric sweep (b) Nelder-Mead
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Figure 4. Optimization of point-release position
Figure 1. Building Magnetic track for olfactory drug delivery.
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Study Design: e i
1. Test magnetic track in a 2-D channel. SR B
2. Test magnetic track in human nose cavity. YL 3
MethOdS: 1 | Timc.aafterreleas.e (s) |

1. Four COMSOL modules used: fluids, Conclusions:

electromagnetic, particle tracking, optimization. 1. W'th magnetlc-gmdanc_e ar_ld pomt-release,
Improved olfactory dosing Is feasible.

2. Parameter of Interest. magnet layout and 2. Topical delivery efficiency can be 70%.

strength, drug resale position, particle diameter,
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