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Introduction TransArterial Chemo-
Embolization (TACE) has become a major 
arm of interventional radiology. Major 
applications are found in oncology and in 
treatment of uterine fibroids. Until now, the 
embolic particles used in these procedures 
mostly consist of poly(vinylalcohol) (PVA) 
or trisacryl gelatin; these are well-known 
inert classical biomaterials. Viewed from the 
perspective of biomaterials science, this field 
has seen two important development during 
the last decade: 
1. it has become obvious that size-calibrated 

spherical particles (microspheres) give 
superior results as compared to 
irregularly shaped particles (obtained by 
grinding and sieving). 

2. Drug-eluting microspheres have been 
developed. The first clinical studies, 
showing very promising clinical effects, 
especially in the combat of hepatocellular 
carcinoma, are now appearing.  

It is obvious that both efficacy and safety of 
TACE can still be improved through further 
engineering of the microparticles. For 
example, their function as temporary vehicle 
for drugs can be optimized further. We have 
shown previously that it is possible to make 
the particles radiopaque, even with 
preservation of a hydrophilic (swelling) 
nature (see reference). Radiopacity offers the 
advantage of accurate monitoring of the 
particles during injection and thereafter. This 
can help to enhance the safety.   
 
Results and Discussion. Here, we report a 
new approach to achieve controlled and 
sustained drug delivery from radiopaque 
TACE microspheres. First, these particles 
were prepared through suspension 
polymerization of two methacrylic reactive 
monomers, i.e. methyl methacrylate (MMA) 
and an iodine-containing methacrylate, as 
described earlier. Secondly, we used laser 

ablation technology to drill a cylindrical 
cavity into these particles. Thirdly, the cavity 
was filled with a drug load, which could 
either be either pure drug (e.g. ibuprofen, 
vide infra), or a drug/carrier formulation. 
This approach allowed us to achieve much 
higher drug loads as compared to commercial 
drug-eluting TACE beads.  
The Figure shows an X-ray image of two of 
our partly perforated microparticles, and a  
SEM image of an ibuprofen-filled particle 
(the diameter of these particles is appr. 800 
mm). Underneath, a typical drug-release 
curve (measured in vitro) is shown. 
 
 
 
 
 
 

Conclusion. Further engineering of 
microspheres for TACE is likely to lead to 
enhanced efficacy and safety. The new 
particles described here effectively combine 
X-ray traceability and sustained local 
delivery of relatively large quantities of 
active substances. 
 
Reference: CSJ van Hooy-Corstjens, K. 
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Haan, PC Magusin, LH Koole  Biomacro-
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