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High Throughput Experimentation in Gene Delivery:

Lipids
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High Throughput Experimentation in Gene Delivery:
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Large Libraries of RAFT Copolymers
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Di Mare, E., et al., 2024. Data-driven design of novel polymer excipients for pharmaceutical amorphous solid dispersions. Bioconjugate Chemistry. 35: 1363- 4/19



Machine Learning to Understand Structure-Function
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A.J. Gormley, 2024. Machine learning in drug delivery. Journal of Controlled Release. 373: 23-30
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Al and Robotics for Autonomous Materials Discovery

. . Chemical
Bioactivity <

Stability

Aggregation .
Resistance Shelf-Life

RN //\\\1

= A\\\\\=/.//

A\ Sy

Feature 2

Feature 1

M.J. Tamasi & A.J. Gormley, 2022. Biologic formulation in a M. Tamasi, et al, 2022. Machine learning on a robotic platform
self-driving biomaterials lab. Cell Reports Physical for the design of polymer-protein hybrids. Advanced Materials.
Science. 3: 101041 34: 2201809.
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Automated Polymer Synthesis
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Fully Automated Python Control with Reaction
I\/Ionitoring Liquid Handler

Robotic Arm

- Y o/
- 2O D 7
4 S5 ﬁ\

Jules Lee

|UV-Vis Spectrophotometer

5114 : X
31.0- s 2:2 , »\07‘ —
Custom built 96 LED array for §°°7 1 —7
multiplex lighting ol .
S 0.7+ .
§0.6-

!
0.0 0.5 1.0 1.5 2.0 25 3.0
Time (Hours)

We have closed the hardware and software loop for a fully
automated discovery workflow using a custom-built Python interface

Lee, J., et al., 2023. A fully automated platform for photoinitiated RAFT polymerization. Digital Discovery. 2: 219-233 8/19



Automated Platform




Sequence-Level Control In
Combinatorial Libraries

Might this allow for statistical
sequence-level control by strategic
monomer additions within an
automated environment?
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Drawback of RAFT. Polymers are Non-
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Radical Ring-Opening Cascade Copolymerization (rROCCP) to
Incorporate Ester Groups into RAFT Polymers

How to cite: Angew. Chem. Int. Ed. 2022, 61, 202113302

Copolymerization International Edition: d0|0rg/'|01002/an|e202'l 13302

German Edition: doi.org/10.1002/ange.202113302
Degradable Vinyl Random Copolymers via Photocontrolled Radical
Ring-Opening Cascade Copolymerization**

Wenqi Wang, Zefeng Zhou, Devavrat Sathe, Xuanting Tang, Stephanie Moran, Jing Jin,
Fredrik Haeffner, Junpeng Wang, and Jia Niu*
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and evaluate their potential as gene delivery vectors

Goal: Use photocontrolled rROCCP to incorporate degradability into cationic polymers
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Biodegradable Precision Polycations for Gene Delivery
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rROCCP Enables Synthesis of Cationic RAFT Copolymers with
“Tunable” Degradability
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Reaction Kinetics Demonstrate Incorporation of
Degradable Sequence Throughout Polymer Chain
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Automating Degradable Polycations
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Ester Incorporation via rROCCP Yields Biodegradable
Polymer Chains
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Degradability Enhances Transfection without Increasing
Cytotoxicity

Polyplex Formation with GFP Plasmid Transfection Efficiency and Cytotoxicity Evaluation
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Conclusions

Novel rROCCP chemistry enables single-step
synthesis of backbone-degradable
polymers via automated PET-RAFT

Incorporation of backbone degradability
yields polymers with improved transfection
efficiency while maintaining low cytotoxicity
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