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Mathew D. Halls

Senior Vice President 
Materials Science 
Schrödinger

Advancing Materials Science with Schrödinger: 

Latest Innovations, Future Roadmap, and Key 

Applications Impacting the Automotive Industry

The development of advanced materials is crucial for driving technological 

progress. Schrödinger's digital chemistry platform accelerates this process 

through atomic-scale modeling, enabling informed selection, discovery, and 

optimization of materials and processes. Recent advancements in physics-

based simulations and machine learning enhance the accuracy, efficiency, and 

accessibility of Schrödinger software. In recent years, Schrödinger’s key areas of 

development have led to powerful capabilities that impact multiple different 

materials applications that are critical to the development of future 

automobiles; examples include polymers for improved tires, battery materials 

for next generation EVs, optimized formulations for fuels and lubricants, and 

new display materials for infotainment and lighting.
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Garvit Agarwal

Scientific Lead for 
Energy Storage
Schrodinger

Harnessing Molecular Simulation and Machine 

Learning for Rapid Advancements in Battery 

Materials for Automotive Applications

The rapid advancements in rechargeable Li-ion battery (LIB) technology over the 

last decade has revolutionized several key industries such as automotive and 

consumer electronics. However, new battery chemistries are needed to meet 

the rapidly growing demand and to improve the power density, safety, reliability, 

and lifetime of LIBs. Molecular modeling has become an integral part of the 

design cycle of new battery chemistries. Accurate atomic scale modeling 

enables rapid evaluation and screening of large chemical and material design 

space thereby, helping industries reduce the time required to bring the new 

technology to the market.

The presentation will showcase recent technological advancements within 

Schrödinger's digital chemistry platform, specifically tailored for the design of 

battery materials. I will discuss examples to illustrate the implementation of 

automated solutions for the accurate prediction of critical properties in 

electrode and electrolyte materials, including electrochemical and thermal 

stability, open circuit voltage, ion diffusivity, and conductivity. Furthermore, the 

presentation will detail the application of Schrödinger's SEI simulator module, 

designed to model the nucleation and growth of solid electrolyte interphase 

(SEI) layers and their correlation with electrolyte composition. Lastly, I will 

address Schrödinger's latest developments in machine learning force fields for 

the modeling of complex materials such as liquid and polymer electrolytes, as 

well as inorganic solid-state materials, thereby facilitating the efficient 

development of innovative materials for future battery technologies for 

automotive applications.

Andrea Browning

Senior Director – Polymers 
and Soft Matter
Schrödinger

Polymer Digital Tools for Next Generation 

Transportation Materials

Functional materials such as polymer composites have important role in 

transportation and other industries. Innovation of polymers and polymer 

formulations for use in functional materials, requires the balancing of multiple 

properties. The computational solutions available in the Schrödinger Materials 

Science Suite have been used in this application space to better understand the 

relationship between chemical functionality and performance through 

computational screening of target properties. With the latest releases in 2025, 

new property workflows are available to extend the design considerations for 

new materials; such as thin plane shear simulation for solution viscosity. The 

optimization of complex polymer mixtures is further enhanced with the 

inclusion of MARTINI automatic particle identification and parameterization in 

the Coarse Grained Force Field Builder, allowing for the creation of suggested 

particles for use in the automatic parameterization workflow. This presentation 

will describe these new solution workflows and show how they are enabling 

improved design for polymers and complex formulations.
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Pavel A. Dub

Product Manager
Catalysis and Reactivity
Schrödinger 

Schrödinger Reactivity and Catalysis Tools for 

Automotive-Related and Functional Materials 

Simulation

In this presentation, we will showcase our automated workflows for simulating 

reactivity and catalysis. We will illustrate their capabilities with tailored 

examples focused on automobile-related and functional materials.
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