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FIG. 1

(57) Abstract: Various precursor solutions and methods of 3D
printing and other additive manufacturing approaches are provid-
ed for the manufacture of articles using photocrosslinkable vinyl
shape memory polymers. In various aspects, articles are manufac-
tured by a process comprising (i) exposing a precursor solution to
an intensity and frequency of light to initiate photo-polymeriza-
tion of the precursor solution to form a layer of the article; and
(ii) repeating step (i) a number of times to form the article in a
layer-by-layer approach; wherein the precursor solution compris-
es a first polymeric precursor comprising a plurality of vinyl ter-
minated side-chains attached thereto. A vinyl-functionalized, pho-
tocrosslinkable SMP used as an example herein is a novel variant
of a previously disclosed SMP composition, with higher amounts
of vinyl functionalization but similar thermomechanical proper-
ties to the SMP library previously disclosed. Moreover, a unique
combination of chemistries is disclosed that incorporates the afore-
mentioned vinyl-functionalized SMPs along with acrylate-based
crosslinkers. Additional novel compositions are disclosed contain-
ing the vinyl-functionalized SMPs with additional dithiol func-
tionalizations, vinyl- functionalized SMPs with dithiol crosslink-
ers, as well as vinyl-functionalized SMPs with both acrylate-based
and dithiol crosslinkers, as another means to tune degradation rates
and other material properties. The articles can include a variety of
articles such as stents, grafts, external sheaths, and the like. Bene-
ficially, the printed articles can include a plurality of pores having
an average diameter of about 50 pm to about 5000 pm, about 500
pm to about 2000 pm, or about 1000 pm even in the absence of
a photoblocker.
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