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Accelerating Materials Development with Physics
and Al: New Capabilities for Consumer Goods and
Chemical Applications in the Schrédinger MS
Platform
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Schrddinger is enabling the next generation of high performance materials and
formulations, accelerating discovery and deployment by seamlessly integrating
physics-based simulations with advanced Al. Our unified platform moves
beyond incremental experimental iteration to provide efficient, targeted
evaluation of materials and formulations across vast design spaces. This
presentation showcases key platform enhancements across quantum
mechanics (QM), molecular dynamics (MD), and machine learning (ML/AI),
underscoring our scientific and engineering leadership position. Key
advancements include:

+ Generative Al & Accelerated Discovery: Implementation of the REINVENT
method (a generative model with multi-objective reinforcement learning) to
efficiently discover novel and synthetically viable high-performance
materials.

+ Advanced Simulation Coverage and Accuracy: Significant enhancements to
MPNICE, our charge-aware machine learning force field (MLFF), which now
enables highly accurate simulations for larger-scale models.

+ Al for Complex Devices: Continued extension of our Al framework to predict
performance for complex multicomponent layered devices, such as tandem
OLEDs and other challenging device architectures.

We will also share our vision for the future, including agentic Al-driven

simulations that automate and optimize entire in silico project workflows,

alongside new MLFF developments, and automated reactivity tools leveraging

GPU-accelerated QM. Attendees will see how these powerful new features and

capabilities translate into breakthrough applications for the consumer goods

and chemical industries.
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The Future of Food R&D: Predicting Formulation,
Function, and Safety via Molecular Simulation

BmR&DDERE : B FVIal—avIZkHBEEE. BEE
%, REEDOFR

The Food and Beverage (F&B) industry is evolving rapidly to meet consumer
demands for functional, natural, and safe products. However, traditional trial-and-
error R&D is often too slow and resource-intensive to keep pace. This presentation
demonstrates how Schrédinger’s atomistic-level simulation platform transforms
F&B product development by replacing guesswork with massive-scale, predictive,
physics-based insights and advanced machine learning.

This talk will highlight how computational chemistry and Al are driving
breakthrough efficiency across four critical areas of F&B research:

Functional Ingredients & Bioactives: By computationally screening health-
promoting compounds against specific molecular targets, we accelerate the
rational design, rapid discovery, and optimization of functional ingredients,
significantly reducing early-stage R&D risk.

Natural Colorants & Stability: Simulating the complex degradation pathways of
natural pigments empowers formulators to accurately predict color stability and
safety profiles. This provides a reliable framework for creating vibrant, clean-label
products with extended shelf life.

Texture & Lipid Engineering: Molecular modeling of complex fats, such as cocoa
butter, unlocks the rapid exploration of diverse fat formulations and the stability of
fat crystals. This structural insight provides a quantitative basis for optimizing
tempering processes, improving mouthfeel, and engineering bloom-resistant
confectioneries

Food-Contact Packaging Interactions: By modeling polymer systems, we can
accurately predict how flavors, additives, and contaminants migrate between food
and packaging materials. This physics-based approach ensures product integrity,
prevents flavor scalping, and streamlines regulatory compliance for global markets.
Attendees will leave equipped with a clear roadmap for integrating molecular-level
modeling and Al into their own workflows—accelerating time-to-market and
transforming how they design sustainable, safe, and consumer-winning
formulations.

B B8 (F&B) #FIE. #EEM. XAHRRK. 2L TEZEREREROZHEEDEIC
N Z1=80. 2EICELLTWVWET, LH L. REROAITHRICEDIHATEAREIL. 2<D
BERBEAIDIDDTE, +0RR—IAEZHIFITICHEREBETY, KEETIE.
Schrodinger@RFLANILDS T al—>a3 > TS5y b7 +— LD, #HRZKRENDOF
FNTYRRICESCHMBEEEREMPETICBEIIRZ 3T, FRBERBEXEZCrDL
SICEETZIhERLET,

AFEETIE. SHELLZ CAIDFBIFEDADDEBLERFICEVT. EDL S ICERNAE
REHEL TVBAINCESEYTED,

HEREMR D C EIEEMYE: BRISEL S EREDOD FEMICH L THEK ETR O U —
ZUIFTBRILICED. MEEERS DRIBMARRET. DEAER. BLURBLEIMES
. PHAREDEEAR ) RV 2 KBICERL £,

TABREEEN: RABROEBEHADEERES I 2L —>a3> 93T BEKRHE
HEADEZEMHCZEM A7 7ML EERICTFATEZL5BNICKEBLET, NI
£, ELHAEDREL. BPhTIU -V SN ARRZEETILHOEEEOEWVT
L—L7—0OhEEShED,

BRYEEI VST IVIT AAFTNR— B EOERBIEEDODFETIVIICED.
RIS S DR LR ROTESDFEERRICITS CEHTERICRDET, D
BENHBRIE. TN 77Ot A0REE. OYTDOHE. BLUMRTIL—LE%E
BRIEFEORADODEENLEBEIRML T,

BRERNY T —COREER: RUY—Y AT LEETIETZZET, FL—N—0 &
e, BRYEHBRE/N YT —SHHERBETEDL S ICBITT2hZ ERICFATEEX
To COYBRIEDILKT77O—FIF. HEOREBZFRIEL. JL—N—XAILEVY
(BFEODORE) #AE. FO0-NIILHERICE T3 BEEF IO X288 LET,
BMEOERICIE. DFLARNILOETU VT EAZBHOT—o 7O0—ICKE L. HIBR
AZTORRZEMRL. BHETTETRE. D OHEEBIOBINARADRALE2LTET
37-ODBEEAO—RI Yy TESEBEROWVEREETED,



Anand
Chandrasekaran
Product Manager, ML/AI

for Materials Science
Schrodinger

Frontiers Tokyo, Japan | June 23, 2026

Data-Driven Formulation Design: Accelerating
Chemical and CPG R&D with Machine Learning and
Generative Al
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The Chemical and Consumer Packaged Goods (CPG) industries rely heavily on
complex formulations, but traditional trial-and-error optimization is slow and
costly. This presentation explores how Schrodinger's Formulation Machine
Learning and Optimization workflows map chemical structures and
manufacturing conditions directly to physical properties, autonomously
suggesting the next best experiment to accelerate product development.

We will highlight three specific MS Maestro case studies demonstrating these
capabilities across different chemical spaces. First, we will show how
Formulation ML successfully optimized the viscosity, turbidity, and stability of
multi-component shampoo mixtures, including the capability to handle
proprietary supplier materials lacking exact chemical structures. Second, we will
illustrate the design of heterogeneous catalysts by simultaneously optimizing
catalyst ingredients and macroscopic experimental conditions, such as
temperature and pressure, to maximize performance. Third, we will present a
case study accurately predicting the glass transition temperature (Tg) of binary
copolymer systems. Finally, to push beyond known chemical spaces, we will
showcase REINVENT, a generative Al tool that enables the de novo inverse
design of novel molecules tailored to specific physical property targets using
reinforcement learning.
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Polymer formulation development with predictive
models using Schrédinger Materials Science Suite
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Innovation of polymeric materials means more than just innovation on
monomers, complex formulations are key to the balancing of multiple
properties. The computational solutions available in the Schrédinger Materials
Science Suite have been used to formulate polymer solutions leveraging a
fundamental understanding of key structure-property relationships, as well as
enhanced analysis capabilities. With the latest releases in 2026, improvements
in reaction prediction, machine learning and coarse grained simulation provide
polymer researchers with full multiscale prediction capabilities for polymer
formulations. 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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Automated Solutions for Degradation, Reactivity
and Catalysis
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Understanding degradation pathways, chemical reactivity, and catalytic
mechanisms is essential for the rational design of molecules and processes
across pharmaceuticals, materials science, and catalysis. However,
computational approaches in this area are still either underdeveloped or
remain time-consuming and require significant expertise. In this presentation,
we highlight recent advances in automated, end-to-end solutions for studying
degradation, reactivity, and catalysis. These approaches combine enhanced-
sampling molecular dynamics on computationally efficient potential energy
surfaces (e.g., xTB, MLFFs) with automated reaction event discovery,
transition state search, and reaction network enumeration. Together,
these capabilities enable rapid and unbiased exploration of reaction
mechanisms, supporting mechanism-guided reactivity optimization and
catalyst design through high-throughput screening with minimal manual
intervention.
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