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Magnetic Microspheres

 World wide patents

 Journal articles
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Really true !



 Left us much too early at the age of 54
 Was with us since the very first conference

http://www.tagesspiegel.de/images/1979/20718062/2-format43.jpg


Magmeet 1996 in Rostock, Germany



 Left us much too early at the age of 54
 Was with us since the very first conference

Magmeet 1998 in Cleveland, OH, USA



 He supported many of us with magnetic nano-
particles to try out all the crazy “things” we do

 He will be missed!

http://www.tagesspiegel.de/images/2015/20718058/2-format43.jpg


 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 …





Cheng L, Ruan W, et al. (2017). Acta biomaterialia 58, 432-441
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TEM

Cheng L, Ruan W, et al. (2017). Acta biomaterialia 58, 432-441



Tomasicova, Kopcansky et al., Colloids and Surfaces B: Biointerfaces 161 (2018) 457–463



Dias et al., Scientific reports (2018) 7:14843 





 But coatings are still tricky

Cai et al. Langmuir 
2017, 33, 1662−1669
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Sharma, Ivkov et al. Scientific Reports (2018) 8:4916
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 Inexpensive approach of making particles 
with superhydrophobic silica shell

Alamri et al. / J Colloid Interface Sci 513 (2018) 349–356



SEM and TEM of superhydrophobic MNPs; contact angle 175 º

Alamri et al. / J Colloid Interface Sci 513 (2018) 349–356



 Contact angle of magnetoactive elastomers 
can be changed by a magnetic field

Earth mag field 112º                          ~500 mT 138º

Sorokin and Kramarenko et al. JMMM 459 (2018) 268–271



Sorokin and Kramarenko et al. JMMM 459 (2018) 268–271

 Seems to happen through surface structure 
changes
Earth mag field 112º           ~500 mT 138º                 70% carbonyl iron MNP



Tran and Lee, Scientific Reports (2018) 7, 17520





 Assay does not need an extrinsic tag or 
secondary hybridization step

 Surface enhanced Raman spectroscopy

Bedford  and Gu et al., Talanta 182 (2018) 259–266



 Detection of antibody-secreting cells (ASCs) in 
the peripheral blood 3-7 days after infection

Park KS, Kim H, et al. (2017). ACS Nano 11, 11425-11432



Park KS, Kim H, et al. (2017). ACS Nano 11, 11425-11432



Andersen et al., Lab Chip, 
2017,17, 3462-3473 



Andersen et al., Lab Chip, 2017,17, 3462-3473 



 Uptake speed into macrophages is bubble 
type dependent – external MNP are fastest

Ahmed et al., Cell Mol Bioeng (2017) 10, 537-548

 Endothelial cells do not 
take up PVA bubbles





Wang et al., Angew Chemie Int Ed 10.1002/anie.201712158
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Smit and Venter et al., 2018 



 MNP prevent in sub%
concentration the reduction
of Cu(II) in the adhesive

Davies et al., Chem. Sci., 2017, 8, 7758–7764



Davies et al., Chem. Sci., 2017, 8, 7758–7764





 Active steering of MNP to the dental pulp through 
naturally occurring channels in the dentin

Ji Y, Choi SK, et al. (2018). Nanomed Nanotechnol Biol Med 14, 919-927
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 Modeling was performed to figure out if endoscopic 
magnetic targeting deep in the body is potentially useful

Esophageal Cancer

Roeth, Slabu et al., Int J Nanomedicine 2017:12, 5933-5940



 Modeling was performed to figure out if endoscopic 
magnetic targeting deep in the body is potentially useful

Roeth, Slabu et al., Int J Nanomedicine 2017:12, 5933-5940

Prostate



 Intraperitoneal infusion of chemotherapeutic drug
 Optimization of tumor drug exposure with MNP

Shamsi et al. (2018) Drug Delivery 25:1, 846-861



 Magnetic force increases concentration in tumor, as 
well as length of exposure

Shamsi et al. (2018) Drug Delivery 25:1, 846-861



 MNP size is also crucial and should be optimized

Shamsi et al. (2018) Drug Delivery 25:1, 846-861



 Delivery of MNPs to BBB requires control over 
aggregation and disaggregation

 Only possible by discontinuous magnetic field function

Hoshiar et al., Nanomaterials 2018, 8, 3; 
doi:10.3390/nano8010003



Hoshiar et al., Nanomaterials 2018, 8, 3; 
doi:10.3390/nano8010003





 Microvesicles are nanosized (100-1000 nm) membrane-
bound vesicles secreted by many cell types

 Can transport cargos including protein, RNA, DNA



 Biotin- and folic acid modified microvesicles were used 
to make magnetic targeting microvesicles

Zhang et al. (2018) ACS Nano 
DOI: 
10.1021/acsnano.6b05630





Volatron, Menager, Gazeau et al., Small 2017, 13, 1602030





1911-1994

• Was a Danish immunologist
• Shared Nobel Prize in Physiology or Medicine in 1984 

with Georges J. F. Köhler and César Milstein "for theories concerning the 
specificity in development and control of the immune system and the discovery 
of the principle for production of monoclonal antibodies”

https://en.wikipedia.org/wiki/File:Niels_Kaj_Jerne.gif


•Nature Nanotechnology (2018)
•doi:10.1038/s41565-018-0146-7

Chiang et al. Nature Nanotechnology (2018) doi:10.1038/s41565-018-0146-7
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Chiang et al. Nature 
Nanotechnology (2018) 
doi:10.1038/s41565-
018-0146-7



Park et al., ACS Appl. Mater. Interfaces 2017, 9, 13819−13824



GuoY, Zhang Y, et al. (2018). J Contr Rel 272, 145-158



GuoY, Zhang Y, et al. (2018). J Contr Rel 272, 145-158

Just by heating (water bath) In vivo in tumor bearing mice



Maritim et al. (2017) Hindawi Contrast Media & Molecular Imaging ID 3849373

 R2 Mapping of brain tumors
 Additional mapping of MNP as drug carrier
 Mapping of the intra- and peri-tumoral pH as 

a therapeutic outcome control 



Maritim et al. (2017) Hindawi Contrast Media & Molecular Imaging ID 3849373



 Azoreductase in the colon could be used for 
drug release in inflammatory bowel disease

Teruel AH, Pérez-Esteve É, et al. (2018). J Contr Rel. 
https://doi.org/10.1016/j.jconrel.2018.05.007

https://doi.org/10.1016/j.jconrel.2018.05.007


 Safranin O concentration in colon when given 
in magnetic particles suspension plus a 
magnetic belt is highest

Teruel AH, Pérez-Esteve É, et al. (2018). J Contr Rel. 
https://doi.org/10.1016/j.jconrel.2018.05.007

https://doi.org/10.1016/j.jconrel.2018.05.007


… 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







Clinical Applications of Magnetic 
Nanoparticles

CRC Press, 2018
ISBN: 9781138051553. 490 Pages
Ed. Nguyen TK Thanh
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