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Accelerating Drug Discovery: Leveraging
XtalPi's Intelligent Software for Faster
Breakthroughs

BOSTON, MA, UNITED STATES, May 29,
2026 /EINPresswire.com/ -- The
pharmaceutical industry is currently
undergoing a paradigm shift as the
traditional, labor-intensive models of
drug development are being replaced
by data-driven, automated ecosystems.
This evolution is increasingly driven by
the implementation of intelligent
software, which allows researchers to
navigate the immense complexity of chemical space with unprecedented precision. By
integrating this intelligent software layer within a unified platform, XtalPi synchronizes quantum
physics, artificial intelligence (Al), and large-scale robotics. This synergy allows for the seamless
orchestration of digital predictive modeling and physical laboratory validation, systematically
reducing the time and cost required to bring next-generation therapies to market.

Bridging the Gap Between Theory and Laboratory Reality

Founded in 2015 by three MIT-trained physicists, XtalPi was built on the premise that the next
generation of industrial innovation would occur at the intersection of fundamental science and
advanced computation. By integrating quantum mechanics with cloud computing and Al, the
company has has evolved from static computational modeling to a dynamic 'digital twin' of the
R&D process. This approach is not limited to pharmaceuticals; the versatility of the XtalPi
platform extends to new materials development, renewable energy, and even environmental
management.

In June 2024, XtalPi reached a significant milestone by listing on the Hong Kong Stock Exchange
(HKEX:2228), marking its status as the inaugural Chapter 18C-listed specialized technology
company. With over 70% of its workforce dedicated to research and development across bases
in Shenzhen, Shanghai, Beijing, Boston, and Liverpool, the company operates more than 10,000
square meters of wet laboratory facilities. These facilities are powered by proprietary Al-driven
robotic workstation clusters that validate the predictions made by its software ecosystem.

PatSight: Optimizing Data Extraction and Chemical Intelligence
One of the most significant bottlenecks in early-stage drug discovery is the efficient handling of
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vast amounts of unstructured data. Researchers often struggle with the fundamental question:
How to rapidly extract chemical structures? Traditionally, this involved manual entry or
fragmented digital tools that often lacked the context of the molecular environment.

XtalPi addresses this through its intelligent recognition software PatSight. By utilizing advanced
computer vision and natural language processing (NLP), PatSight can automatically identify and
digitize chemical structures from diverse sources, including patent literature, internal reports,
and academic journals. This digitization ensures that the chemical intelligence is immediately
searchable and ready for computational modeling, effectively bridging the gap between
historical knowledge and active R&D.

Furthermore, PatSight simplifies the process of bioactivity mapping. When considering how to
quickly extract molecular activity data, XtalPi's ecosystem utilizes automated data pipelines that
aggregate experimental results from both public databases and proprietary wet-lab outputs. By
normalizing these datasets, PatSight provides a clear view of the potency, selectivity, and safety
profiles of candidate molecules, allowing teams to prioritize the most promising scaffolds
without the traditional administrative lag.

MolValley: From Fragmented Data to Strategic Asset Management

As drug discovery projects progress, teams often face a critical infrastructure challenge: How to
maintain data integrity across cross-functional collaborations? In many R&D environments,
molecular data becomes siloed, leading to redundant experiments and lost insights.

MolValley serves as XtalPi's response to this fragmentation. It is a centralized digital workbench
that transforms raw molecular data into structured assets. By integrating professional-grade
cheminformatics search engines—including sub-structure and similarity analysis—MolValley
enables researchers to navigate internal libraries with unprecedented speed. This is not just a
storage tool; it is a collaborative ecosystem where project managers can synchronize global
teams, ensuring a “single source of truth” for every molecule synthesized or tested.

The platform further augments decision-making through integrated SAR analysis and Al-driven
ADMET profiling. By visualizing the relationship between chemical scaffolds and biological
activity, MolValley allows scientists to preemptively identify developability risks, such as
metabolic stability or cardiotoxicity, ensuring that only the most robust candidates move forward
in the pipeline.

XMolGen: Navigating Complex Chemical Space with Precision

The exploration of chemical space is a multi-dimensional puzzle. A common hurdle for medicinal
chemists is: How to move beyond established chemical scaffolds to discover truly novel, yet
synthesizable, candidates? Conventional design methods are often constrained by human bias
or the limitations of manual iteration.

XMolGen is engineered as an "intelligent co-pilot" for molecular design. By fusing generative Al
algorithms with rigorous chemical rules, it allows researchers to execute complex
strategies—such as R-group replacement, scaffold hopping, and de novo design—within a
unified interface. The platform's multi-engine architecture ensures that the generated diversity is
grounded in project-specific requirements.

A defining advantage of XMolGen is its focus on synthetic accessibility. Every generated molecule



is cross-referenced with internal retrosynthetic logic and commercial building-block databases.
This ensures that the platform’s output is not merely a theoretical exercise but a practical
roadmap for the lab, effectively closing the gap between "computational novelty" and "benchtop
feasibility."

XFEP: Accelerating Affinity Prediction at Industrial Scale

Sometimes, high-fidelity methods like Free Energy Perturbation (FEP) have traditionally been
relegated to small-scale studies due to their immense computational cost and complexity.
Researchers have long sought a way to apply this "gold standard" of binding affinity prediction to
broader chemical libraries.

XFEP transforms this complex computational theory into an industrial-scale infrastructure. By
optimizing the underlying physics engines and hardware orchestration, XtalPi has increased FEP
throughput by 10 to 100 times compared to conventional commercial software. This allows
teams to evaluate over 1,000 molecules per day, moving FEP from a niche verification tool to a
primary screening engine.

Beyond speed, XFEP is built on a foundation of scientific rigor. Validated across dozens of
internal drug discovery pipelines, the platform’s accuracy consistently aligns with experimental
wet-lab results. By providing a seamless, end-to-end workflow—from automated system setup to
real-time correlation analysis—XFEP empowers chemists to prioritize molecules with the highest
binding potential, significantly reducing the number of synthesis cycles required to find a clinical
candidate

A Foundation of Precision and Scalability

The technical core of XtalPi's offering lies in its deployment of over 200 proprietary Al models.
These models are trained on high-quality data generated from quantum physics calculations and
verified by the company’s extensive wet-lab facilities. This "wet-lab + dry-lab" integration is what
sets the platform apart, ensuring that the software's predictions are not just theoretically sound
but also synthetically accessible and biologically relevant.

By leveraging these intelligent software ecosystems XtalPi is transforming drug discovery from
an empirical process into a systematic engineering discipline.. The company’s commitment to
sustained innovation and world-class research ensures that its partners can achieve
breakthroughs faster, ultimately benefiting patients worldwide.
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