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Launch vehicle mass and volume limitations necessitate advanced, multifunctional materials to enable a sustained human presence on lunar and Martian surfaces.   One promising approach is additive manufacturing techniques coupled with reusable/recyclable feedstock materials.  To this end, we have designed an epoxy microparticle system that features reversible click-chemical functionalities.  The epoxy microparticles were synthesized from DER™ 331 epoxy resin and 2,4-diaminotoluene using precipitation polymerization.   The microparticles were modified with a copoly(carbonate urethane) coating using in-situ isocyanate-free polymerization.  Carbonate oligomers utilized for coating synthesis were prepared using condensation polymerization reaction of excess dimethyl carbonate (DMC) with neopentyl glycol (NPG) using the catylst triazabicyclodecene (TBD).  At molar ratios of DMC:NPG below 3:1 (i.e., increasing NPG contribution), a side reaction resulting in ether formation was observed; therefore, ratios at or greater than 3:1 were utilized.  During polymerization, furan or maleimide click-chemistry functionalities were incorporated into the copolymer, via furfuryl amine or a hydroxyl-functionalized maleimide derivative, respectively, as end groups.  The hydroxyl-functionalized maleimide was prepared by a Diels-Alder reaction of maleic anhydride with furan followed by imidization using 2-ethanolamine and deprotection of the maleimide using the reverse Diels-Alder reaction.  Generated carbonate oligomers and copoly(carbonate urethane) materials were characterized using traditional thermal, spectroscopic, and mechanical techniques.  Coated epoxy microparticles were characterized using thermal and microscopy techniques.  
[bookmark: _GoBack]The potential impact of this material was evaluated for a hypothetical human mission to Mars.  The material was assumed to be utilized in the following categories: crew transfer bags, spare parts, secondary structure, radiation protection, and waste canisters.  It was found that incorporating sufficient quantities of the material results in a net reduction of mission launch mass.  Evaluation of 3D printing techniques suggests that it will be possible to use traditional 3D printing techniques to manufacture parts with this material. 

