
OpenEye Science Brief  www.cadence.com/openeye 

  
©2026 OpenEye, Cadence Molecular Sciences (11b-2025) 
info@eyesopen.com  

Binding Free Energy Redefined: Accurate, Fast and Scalable 

Chris Neale, Gaetano Calabró, Agnes Huang, and Lukas Eberlein 

OpenEye, Cadence Molecular Sciences, 9 Bisbee Court, Santa Fe, NM 87508 

Summary: 

• OpenEye’s Free Energy Non-Equilibrium Switching (FE-NES) accurately ranks ligands by their rela-
Qve binding free energies to accelerate lead opQmizaQon. 

• Calculate hundreds to thousands of compounds in a few hours with cloud-scale parallelizaQon. 
• Maximize throughput and speed with efficient simulaQons. 
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FE-NES delivers best in 
class speed and best in 
class scale while rank-or-
dering molecules to pro-
vide decision support that 
is compe;;ve with any 
other physics-based affin-
ity predic;on tool. Data 
sets originally curated in 
[1, 2]. 

 

ComputaQonal esQmaQon of ligand-protein 
binding free energies is essenQal in the lead op-
QmizaQon phase of drug discovery for both in-
dustry and academia. Industry scienQsts have re-
ported that OpenEye’s Free Energy Non-Equilib-
rium Switching (FE-NES) offers accurate ranking 
while delivering beZer speed and scale com-
pared to tradiQonal methods like free energy 
perturbaQon and thermodynamic integraQon, 
which typically require extensive sampling near 
equilibrium. 

FE-NES implementaQon on the Orion® molecular 
design cloud pla[orm provides a ready-to-use 
soluQon. This enables automated calculaQons, 
from hundreds to thousands of compounds, in 
just a few hours. It is an ideal tool for daily lead 
opQmizaQon tasks. 

To evaluate free energy predicQon accuracy, we 
use the Kendall’s tau rank-order correlaQon coef-
ficient, which measures how closely predicted 
results align with experimental data. FE-NES de-
livers accuracy on par with industry-leading solu-
Qons. 

Users can adjust FE-NES switches to balance ac-
curacy and throughput, opQmizing hundreds to 
thousands of molecules in real Qme to meet Qght 
drug discovery project Qmelines. With various 
map types (OELOMAP, mulQ-star map, etc.) and 
an interacQve interface, users can leverage their 
experQse to make confident design decisions 
without the typical computaQonal boZleneck. 
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