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STEM Degrees: 1 STEM Participants: 10

Major Goals: This proposal outline the purchase of a Gel Permeation Chromatograph, to be used for
characterizing polymers synthesized in the Macfarlane lab for DOD-relevant projects. This instrumentation was
obtained to aid in the determination of molecular weight and dispersity of polymers to be used in the fabrication of
composites with novel mechanical, optical, electrical, or coupled combinations of these properties. Instrumentation
is housed and maintained in the Macfarlane lab, but of free use to other members of the local community.

Accomplishments: Instrumentation was purchased and is currently operational. Use of the instrument has been
vital in multiple research projects, and enabled significant advances that would not have been otherwise possible.
Additionally, instrumentation has been made available to other groups at MIT for any polymer characterization they
find helpful or necessary.

Training Opportunities: Multiple students in the Macfarlane lab and other labs at MIT are now familiar with the
operation and maintenance of the state-of-the-art polymer characterization instrumentation; this will help them
immensely in their future careers.
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Results Dissemination: Research using data obtained with the GPC instrumentation is now included in multiple
manuscripts, including:

Y. Wang et al, "Multi-Stimuli Responsive Nanocomposite Tectons for Pathway
Dependent Self-Assembly and Acceleration of Covalent Bond
Formation", J. Am. Chem. Soc. 2019, DOI: 10.1021/jacs.9b06695

J. M. Kubiak et al, "Forming Covalent Crosslinks between Polymer Grafted Nanoparticles as a Route to Highly
Filled and Mechanically Robust Nanocomposites", Advanced Functional Materials 2019, accepted (DOI pending)

P. J. Santos et al, "Dictating Nanoparticle Assembly via Systems-Level Control of Molecular Multivalency”, J. Am
Chem. Soc. 2019, (under revision)

F. Jia et al, "Design and Synthesis of a Polymer Hydrogel via Bottlebrush Polymers", (under review)

P. J. Santos et al, "Reinforcing Supramolecular Bonding with Magnetic Dipole Inter-actions to Assemble Dynamic
Nanoparticle Superlattices", manuscript in preparation

M. Lee et al, "Assembly of Particles in High Polymer Content Solutions Enhances Thermodynamic Stability",
manuscript in preparation
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