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ABSTRACT: To deliver on society's need for better materials, the development of tunable materials with a
wide range of properties is needed. Polymers are among the most relied upon material in this regard
because of their low cost and high tunability. The wide range of tunability of their macroscopic properties
stem from the expansive options in engineering their molecular structure (molecular weight, composition,
and topology). The rational design of their molecular structure relies on the establishment of fundamental
structure-function relationships. A critical requirement for the development of structure-function
relationships is the precise synthesis and characterization of large libraries of materials. Historically, this
process has required significant manual labor resulting in slow progression, and limited design rules.
Automated synthesis is well poised to address these limitations, enabling the rapid engineering of polymer
materials to address contemporary problems in science and technology.

Bottlebrush Polymers Mixing Fluid Flow

T

Bottlebrush Polymer

Design Synthesis Characterization
| Automated Flow | SEC Data/ With
| Reactor | Prediction
| |
| |
| |
S '
| | =

MW | | 500 5,000 50,000 500,000

| | MW (g/mol)
: : AFM Image of
| |
| |
| |
| |
| |
| |




In this presentation, | will discuss the development of automated flow reactors for the synthesis of
polymers with precise architectures and molecular weight distributions. Automated flow reactors are ideal for
synthesizing complex polymers as they provide a simple to use, chemistry agnostic system that delivers the
highest precision possible. This enables a new paradigm in synthesis to emerge where the a-priori design of a
polymer structure can be instantly produced with the click of a button. However, the development of
automated flow reactors for polymer synthesis is not trivial due to mixing and fluid flow limitations, which has
necessitated the development of reactor design rules. Each synthesis is supported by detailed
characterizations and mathematical modeling to verify the production of a well-defined material. This work
hopes to ultimately push the limits in complex polymer architectures, while also reducing the amount of
manual labor needed for the development of structure function relationships enabling the accelerated
development of new materials.
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