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This is Already the 28" Year of Our Meetings !

of scientists, engineers, clinicians,
start-ups, industry and students followed in:

~ Cleveland 1998, Rostock 2000, Tallahassee 2002, Lyon 2004, Krems 2006,
Vancouver 2008, Rostock 2010, Minneapolis 2012, Dresden 2014, Vancouver 2016,
Copenhagen 2018, London 2022
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Journal Update:

Is Publishing about Magnetic Micropheres Still Trendy ?
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Journal Update:

Publishing about Magnetic Nanoparticles, That's Trendy !
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DISCLAIMER

This presentation is rather incomplete, opinionated,
one-sided, and might NOT mention your research
But that's why you have to stay around for the next 4 days ...




Technical Applications



Rescuing Music With X-Rays




On Demand Microfluidic Mixing
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Broeren S (2023) Lab on a Chip 23, 1524






Synthesis



Still Needed in Nanomedicines:

Magnetic Delivery of Lipid Nanoparticles

Still needed
Still a hot topic

But Vaccine Applications are Just the Tip of the Iceberg, LNP mRNA
Technology Will Enable a Multitude of Gene Therapies

Infectious Diseases (Vaccines): 'Q‘

* COVID-19 *  Drew Weissman
* Universal influenza vaccine h‘h

* HvV

* Zika

Malaria, etc

Chronic diseases

* Cancer

* Heart disease

* Alzheimer’s, etc
Inherited diseases

* Sickle cell anemia

* Huntington’s disease # _ ;
* Cystic fibrosis, etc Therapeutics "=

E Katalin Karikd

FOR THE FUTURE

Slide from Pieter Cullis, University of British Columbia, Vancouver, Canada i}{g

Or. Pister R, Cullln



First Approach of Magnetic LNPs

We Can Now Make Hybrid Liposomes Containing IONP Or GNP As
Well As An Anticancer Drug
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Haven’t got them to explode yet...



Second Approach of Magnetic LNPs

Magnetic Separation of Biomolecular Corona with LNPs
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Figure 1. Synthesis and characterization of spiky magnetic microparticles. a) Schematic illustration shows that 5i0; microrods with chemical residues
{e.g., PVP) stabilize oil droplets to form spiky Pickering emulsion droplets, which are solidified by photopolymerization. b) Optical microscope image
shows spiky Pickering emulsion droplets with SiO; microrods attached perpendicularly to the oil droplet surface. Scale bar, 20 pm. Inset showing a
zoom-in image of a Pickering emulsion. Scale bar, 5 um. ¢} Optical microscope image of polymerized spiky magnetic microparticles. Scale bar, 20 pm.
Inset showing a zoom-in image of a spiky magnetic particle. Scale bar, 5 pm. d) Scanning electranic microscope (SEM) image of a spiky magnetic
particle. Scale bar, 10 pm. e) Focused ion beam scanning electronic microscope (FIB-SEM) image shows the cross-section of a spiky magnetic particle.

Scale bar, 5 pm.
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Preparation of Artificial Muscles
That Can Be Activated Magnetically
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Assays and Diagnostics



Polymeric Magnetic Sponge as

Strain and Magnetic Field Sensor
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Direct Magnetic Sorbent Sampling (DMSS) for Flame

Atomic Absorption Spectroscopy (FAAS)
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Analysis of Environmental Pollution

Jip Atmospheric particulates pollution indicators: evergreen plant leaves

X “Lg Table 1. Statistics of magnetic parameters of plant leaf-adherent PM.

Range Mean Median sD

plant leaves PM

wr (108 m?kg ™) 0.250-18.879 2.600 2311 1.626
sarm (1078 m3kg™) 1.538-45.573 9.773 9326 4923
SIRM (1075Am%kg™) 1.939-1059.724 405.816 386.44 174.772
HIRM (1075Am?kg ™) 0.028-112.750 7.588 3.197 17.190
S-ratio 0.778-0.955 0.895 0.878 0.100
HARMIX1E 0.489-45.430 5.628 4284 3.935
¥arm/SIRM (103mA™) 0.002-5.221 0.122 0.023 0.586

SIRM/y¢ (kKAm™) 0.152-861.621 121.215 111.568 110.652



Analysis of Environmental Pollution
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Automated Magnetic Optical

Density Meter

An open-source automated magnetic optical density meter for
analysis of suspensions of magnetic cells and particles

Welleweerd MK (2022)
Rev. Sci. Instrum. 93,
094101 (2022);

doi: 10.1063/5.0098008

measurement board measurement head




Theranostic Platform for MFH, MPI

and Thermometry
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Magnetic Separation of Large

Volumes with a Special Spin Bar

- Coat surface of bar with antibodies
- Comparison to Dynabeads M28o
coated with the same antibodies
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Armstrong CM (2024) PLoS ONE 19(2): e0297806



Biological Applications



Rearing Stem Cells Magnetic for Therapy

Zhang et al (2023) ACS Appl. Mater.

Interfaces,
https://doi.org/10.1021/acsami.2¢c20265
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Extending the Biological Half-Life

of Magnetic Particles
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Magnetic Control of Nonmagnetic

Living Organisms

C. elegans

https://pubs.acs.o
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Al Harraq et al (2024) ACS Appl. Mater. Interfaces; ~ Magnetic separation of non-magnetic “things”
hitps://doi.org/10.1021/acsami.4c02325 and living organisms in ferrofluids work too!



Medical Applications



Magnetic Pirarubicin Hydrogel for

Bladder Cancer Therapy
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MNegative control
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5] 2)
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Neuroregeneration with Stem Cells
of Neurolysed Facial Nerves

Non-magnetic
stem cells were
less toxic than

magnetic ones!
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Theranostic Platform to Extend Thrombolysis and

Prevent Renal Ischemia—Reperfusion Injury

Fe,0, @ o e - Xu (2023) ACS Nano
DA @ : Qﬁ: & B '&k ! K 17(6), 5695
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Good paper that
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how to minimize
toxicity to kidneys

@ Thrombolysis

@ Magnetic
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Theranostic Platform to Extend Thrombolysis and
Prevent Renal Ischemia—Reperfusion Injury

Xu (2023) ACS Nano
17 (6), 5695
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Fibrin-Targeted Nanoparticles for Diagnostic
Analysis of Blood Clot Age in Acute Ischemic Stroke
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Treatment of Calcified Aortic Valve

Disease With PARP2 Targeted MNPs
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New Books

Magnetic Nanoparticles in

Nanomedicine

Edited by: Kai Wu & Jian-Ping Wang
eBook ISBN: 9780443216695
Published: June 14, 2024

542 pages

MAGNETIC NANOPARTICLES
IN NANOMEDICINE

i W
NAS-MING WAKRG




Books as Poster Prizes
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Basic Principles and Applications

[ ]
MAGNETIC NANOPARTICLES
IN NANOMEDICINE

ERITED BY
JEFFREY N. ANKER
O. THOMPSON MEFFORD

KAl WL @
NAN-PFING WARG CRC Press




There is Much More ....

14™ INTERNATIONAL CONFERENCE ON THE

SCIENTIFIC AND CLINICAL APPLICATIONS &
OF MAGNETIC CARRIERS
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... from your colleagues during the
next few days here at the meeting !

http://www. magneticmicrosphere.com
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