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 Unfortunately, this pandemic is not over yet
 Yesterday, 4766 people tested positive, 4 died
 The mayor of London recommends

• Get vaccinated and boosted as soon as possible
• Consider wearing a face covering, especially indoors 

and in poorly ventilated spaces
• Stay at home and avoid contact with others for 

5 days if you test positive for COVID-19
• If you have symptoms of COVID-19 or other 

respiratory illness, stay at home until you no 
longer feel unwell

• Remember good hygiene, including covering your 
mouth and nose with a tissue or your sleeve when 
you cough or sneeze and washing or sanitizing your 
hands regularly



 Editors: 
Silvio Dutz, Maciej Zborowski, Lucia Gutierrez

 We need your help in reviewing 
the papers – please say “yes”
when we ask for your assistance.
Thanks!

 And you can now submit:
VSI: Magnetic Carriers 2022

 Limit: 1 per lab



 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 …



MNPs





 Good review
 Application of 

Halbach arrays

Blümler Peter, Cells 2021, 10(10), 2708; 
https://doi.org/10.3390/cells10102708



Müssig S, Reichstein J, et al. (2021). Small 17, 2101588.





 Hydrothermal reaction to 
grow superhydrophobic MMS

 Central composite design 
method

 The optimal glucose 
concentration, temperature, 
and time were 0.75 Mol/L, 
170 °, and 4 h, 
respectively

Rabbani Y et al., RSC Adv., 
2022, 12, 12760–12772



 Magnetic hyperthermia
 Release of RNAseA protein
 Together effective in cancer model

Zuo S et al., Front. Bioeng. 
Biotechnol. 9:763486. doi: 
10.3389/fbioe.2021.763486



Zuo S et al., Front. 
Bioeng. Biotechnol. 
9:763486



 Discussion later this afternoon: Do we really 
still need new magnetic nanoparticle types?





Swietek M, Ma YH, et al. (2022). Nanomaterials (Basel) 12



Zelepukin IV, … Nikitin Petr & Maxim 
(2021). ACS Nano 15, 11341-11357





Tangles of amyloid precursor protein 

 P-tau181 analysis in blood is as 
sensitive as PET or cerebrospinal 
fluid biomarker 
analysis

 Antibody-based 
assay Simoa® by Quanterix, got 
breakthrough device designation 
by FDA at the end of 2021



 “I think this paper will make 
quite a splash,” says Peter 
Hore, a physical chemist at 
the University of Oxford

 The effect showed up in less 
than a third of participants, 
which could indicate that 
genetic factors or past 
experiences influence a 
person's sensitivity to a 
magnetic field, says cognitive 
neuroscientist Shinsuke
Shimojo

Servick, K. (2019). Science 363(6433): 1257-1258

Joe Kirschvink

“I'm not surprised there's an 
effect,” says Margaret Ahmad



 In an interplay of light 
sensitive magneto-
receptors, olfactory co-
receptors and MNPs in 
the brain

 Seen in fire ants and 
leafcutter ants too

Gao Y, Wen P, et al. (2021). Commun Biol 4, 1121





 Thermosensitive 
magnetic liposomes were 
able to release 
neurostimulatory drugs 
in an AMF and then 
modulate motivational 
behavior in mice

 Receptors that exemplify 
the chemogenetic
principle are called 
DREADDs (designer 
receptors exclusively 
activated by designer 
drugs)

Rao S … Anikeeva P (2019). Nature 
Nanotechnology 14, 967-973



Moon J … Anikeeva P (2020). Advanced Functional Materials 30, 2000577.



Yang G et al., Bioactive 
Materials 14 (2022) 321–334





Battig MR et al. 
(2020). ACS Appl 
Bio Mater 3, 3914-
3922.



Wu et al. J Nanobiotechnol (2022) 20:224. 
https://doi.org/10.1186/s12951-022-01411-y



VMF= low frequency vibrating magnetic field



 Pt(IV) prodrug with 104 emu/g

Qu Y et al., Pharmaceuticals 2022, 15, 480.



 Clearly less toxic and more effective than the 
parent drug cisplatinum

Qu Y et al., Pharmaceuticals 2022, 15, 480.



Bassetto M, Sen M, et al. (2021). Bioconj Chem 32, 1078-1093.



 Barded-Biedl syndrome (BBS) is a rare genetic disorder of the retina
 Magnetic delivery of two drugs guanabenz and valproic acid
 Electroretinograms showed beneficial effect in BBS-/- KO mice

Bassetto M, Ajoy D, et al. (2021). Pharmaceutics 13



 Synchrotron x-ray beam investigation
 Gene delivery with magnetic particles to lungs, with the aim 

of treating cystic fibrosis

Donnelley M, Cmielewski P, et al. (2022). Scientific reports 12, 9000.



Donnelley M, Cmielewski P, et al. (2022). 
Scientific reports 12, 9000.



Donnelley M, Cmielewski P, et al. (2022). Scientific reports 12, 9000.



 Huge success story of
 RNA delivery in lipid nanoparticles (siRNA, mRNA)
 CAR-T cells
 Gene delivery
 Gene editing (CRISPR etc.)



 Still needed
 Hottest topic at the moment

Slide from Pieter Cullis, University of British Columbia, Vancouver, Canada

Size: 100-200 nm

Pfizer/BionTech
Moderna



Liu X et al., Nano Lett. 2021, 21, 2699−2708



 Multi-scale Modelling, 
Synthesis, and Applications
 Edited by: Stefan Odenbach
 https://doi.org/10.1515/9783110569636
 Published: November 8, 2021
 812 pages

https://doi.org/10.1515/9783110569636


2022                                                      2019                                                        2018



2018                                                       2020



Bility MT, 
Agarwal Y, et al. 
(2020). Sci Total 
Environ, 142830.



… from your colleagues  during 
the next few days here at the 
meeting !

And don’t forget to check (and 
contribute) to our website:

http://www. magneticmicrosphere.com



 Participants / Reviewers
 Local organizer Thanh and her students
 Exhibitors / Sponsors



 Lydia
 Ben
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