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Abstract Coupled magnetic nanoparticles in the microcapsule structure, such as magnetic microcapsules, can be delivered in
specific organism or tissues under magnetic field exposure. Thus, the microcapsules can achieve active targeting functions by manipulat-
ing the magnetic field. Based on the magnetic microcapsules, the antitumor drugs can also be loaded to realize magnetic response,
which gives microcapsules sustained and controlled release advantages. To date, the drug microcapsules carrying magnetic nanoparti-
cles have become promising novel delivery carriers for the treatment of tumor diseases. This paper mainly reviews the method of prepa-
ration of the magnetic nanoparticle-coupled microcapsules, including liposomes, polyelectrolyte microcapsules, and polymer micro-
spheres. The basic research progress of these microcapsules as anticancer drug carriers for the tumor therapy was also reviewed.
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Table 1  Application of drug—loaded magnetic nanoparticles modified microcapsules in animal tumor model

Material Drug Tumor models Administration Treating method Therapeutic effect References
Magnetoliposomes ~ Doxorubicin (DOX) 0S515 osteosarcoma  Jugular vein DC electromagnet, Suppressed primary Ref 10
0.4 T,60 min tumor growth and
lung metastases
Ferri-liposomes Cysteine protease ~ MMTV-PyMT Intraperitoneally Static magnet, Significant reduction Ref 11
inhibitor JPM=565 transgenic breast 0.33 T, 60 min of tumor growth
cancer mouse
Magnetoliposomes  Docetaxel Human MKN45 gastric Intratumor injection AC magnetic fields Significant reduction Ref 12

cancer

MMTV-ErbB2

transgenic breast

Silica nanocapsules  Camptothecin

cancer mouse

Tail vein

478 kHz 6.36-kA/m
35 min

of tumor growth
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0.12 T, 120 min

Significantly trapped in  Ref 28

the tumor
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