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Lycopodium clavatum spores are a bulk commodity used in such as herbal remedies and 
pyrotechnics. In recent years there has been increasing interest to form microcapsules (SpECs) 
by evacuating the cytoplasmic contents[1]. The outer shell of SpECs is composed of 
sporopollenin, which is a highly stable polymer due to the high-level of crosslinking of 
constituent lipophilic units. The polymer possesses conjugated phenolic groups that shield the 
contents against UV-light and carboxylic acid groups, which offer flexibility for derivatization 
and modifying polarity characteristics[2]. These protective properties, along with the elasticity 
of SpECs, have found application in decorative cosmetics (under licence from Sporomex since 
2012 [3]). Furthermore, SpECs can help protect and deliver active compounds when taken 
orally. An additional and major advantage is that SpECs can enhance bioavailability in human 
volunteers, via the oral route, for encapsulated vitamin D and eicosapentaenoic acid (EPA) 
respectively, versus when they were administered in free form [4]. SpECs have also proved 
advantageous for use in delivering immunocontraceptives in conjunction with trimethyl 
chitosan (TMC) nanoparticles via the oral route in rats, versus when TMC- 
immunocontraceptive conjugates are administered alone [5]. Other nanoparticles investigated 
were those produced from starch.  
We have shown that SpECs can also be used as building blocks to construct new types of porous 
bioconjugates in which such as live yeast cells can be housed, protected, and shown to function 
efficiently [6].  
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