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Radiopaque polymeric microspheres for clinical applications
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Polymeric microspheres are used for a wide range of clinical treatments. These spheres are being used as fillers for augmentation 
of soft tissue and as bulking agents. Furthermore polymeric microspheres are part of the powder fraction of acrylic bone 

cements. Additionally they are used for embolization therapy, in which microspheres are injected into the feeding artery of a 
tumor to achieve shrinkage and cell death. A major disadvantage of currently used polymeric microspheres is that these are 
radiolucent, i.e. they can not be observed using standard X-ray equipment. The incorporation of covalently bound iodine in 
the polymer, by using the monomer 4-IEMA (2-[4-iodobenzoyloxy]-ethyl methacrylate), renders our polymeric microspheres 
radiopaque, i.e. X-ray visible. 

We synthesized a wide range of radiopaque microspheres to potentially improve the clinical outcome of the treatments 
described above. For the use of microspheres as embolization particles we further produced a range of micro- and macro-porous 
polymeric microspheres. These are used for Trans-Arterial Chemical Embolization (TACE) and release drugs in situ inside the 
tumor. The porous microspheres were loaded with the drug doxorubicin which is commonly used as an anti-cancer drug. In this 
way a dual-action treatment is achieved: blocking blood-flow and release of a cytostatic drug, potentially resulting in decrease of 
tumor volume. 

Our intrinsically radiopaque porous microspheres demonstrate increased drug-loading capacity and more controlled drug 
release. Application of a temperature sensitive coating (35º C) ensures exclusive drug release after injection into the patient. 
Additionally, when refrigerated, doxorubicin remains active within the microspheres for several months.
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