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Executive Summary

Drug discovery remains extremely costly, time-intensive, and failure-prone. Traditional approaches struggle to integrate vast
scientific literature, experimental data, and multi-disciplinary insights at the speed required in today’s competitive landscape.
The Multi-Agent Drug Discovery Acceleration Framework is a sovereign Enterprise multi-agent system that orchestrates
collaborative Al research teams to hypothesize, simulate, validate, and prioritize drug candidates — dramatically accelerating
the early discovery phase while maintaining full data sovereignty and regulatory compliance.

Hosted on the Singularity Agentic Platform in Swiss data centers, this Enterprise Agent Crew enables pharma and life
sciences organizations to explore more candidates faster, reduce early-stage attrition, and bring promising therapies to
patients sooner.

Key Outcomes

® 40-70% faster hypothesis generation and validation cycles

e Significant increase in high-quality lead candidates

e Better integration of public and proprietary data sources

e Enhanced collaboration between Al agents and human scientists

e ROI of 171-192% with substantial long-term pipeline value

1. The Challenge: Slow and Expensive Early-Stage Drug Discovery

Pharma and biotech companies face mounting pressures:

e Exploding volume of scientific literature and biomedical data

e High failure rates in early discovery (often >90%)

e Siloed knowledge across chemistry, biology, pharmacology, and clinical domains
e Limited ability to rapidly test and iterate hypotheses

e Strict data privacy, IP protection, and regulatory requirements

e Shortage of specialized researchers combined with rising R&D costs

These challenges slow innovation and increase the risk and cost of bringing new drugs to market.
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2. The Solution: Collaborative Multi-Agent Research Crew
The Singularity Drug Discovery Agent Crew is an autonomous, multi-agent Enterprise system that functions as a virtual
research team. Specialized agents collaborate continuously inside your dedicated Swiss tenant to accelerate the discovery

process while keeping human scientists firmly in control of final decisions.

Core Capabilities

e Literature mining and knowledge synthesis across millions of papers
e Hypothesis generation and molecular design

® [n-silico simulation and predictive modeling

e Experimental design recommendations and prioritization

e Cross-agent validation and contradiction resolution

e Human-in-the-loop review at critical decision gates

3. How the Agent Crew Works (Technical Blueprint)

Enterprise Agent Architecture on Singularity Platform

1. Knowledge Layer (Qdrant + Sovereign RAG)
o Secure ingestion and retrieval from proprietary datasets, public literature, and internal lab results.
1. Multi-Agent Orchestration Layer (LangGraph + CrewAl)

o Specialized agents: Literature Scout, Hypothesis Generator, Molecular Designer, Simulator, Validator, and
Strategist.

1. Computation & Simulation Layer (Ollama + GPU acceleration)
o Local inference for predictive modeling and simulation.
1. Governance & Insight Layer (LangSmith)
o Full traceability, explainability, and audit-ready documentation.

Deployment Tier: Enterprise — dedicated multi-GPU resources, highest isolation, and unlimited agents required for compute-
intensive scientific workloads.

4. Key Multi-Agent Workflows



Stage Agent Crew Action Human Scientist Role Impact

Literature mining + pathway Faster identification of novel

1 Target Identification analysis Final target selection targets

Virtual screening + de novo

molecule generation Review & prioritization Larger, higher-quality hit lists

2 Hit Discovery

Multi-parameter optimization Experimental validation

3 Lead Optimization (potency, ADME, toxicity) planning Accelerated lead refinement

Cross-referencing simulations with

experimental data Go/No-Go decision Reduced late-stage attrition

4 Hypothesis Validation

Risk-benefit scoring across Strategic resource

candidates allocation Better pipeline decisions

5 Portfolio Prioritization

5. Proven Business Outcomes

Typical Results

e Hypothesis-to-lead cycle time: 40—70% faster

® Increase in high-potential candidates reaching preclinical stage
® |Improved data-driven decision making and collaboration

e Significant reduction in redundant experiments

e Stronger IP generation and competitive positioning
ROI Example (mid-to-large pharma/biotech):

e Monthly Enterprise Tenant: CHF 8,900
e Projected pipeline acceleration value: CHF 2M—-10M+ annually — ROl 171-192%

6. Why Deploy on the Singularity Agentic Platform

® 100% Swiss Sovereign: Exoscale SKS infrastructure — critical for sensitive IP and patient-related data
e Enterprise Tier: Dedicated GPUs optimized for large-scale scientific computing

e Multi-Agent Native: Purpose-built for collaborative research crews

e Compliance by Design: DSG/GDPR + EU Al Act high-risk safeguards

e Scientist-Centric: Seamless human-Al collaboration with full explainability
Enterprise Tier

e CHF 8,900 monthly base fee
e Unlimited agents + 2—4 dedicated GPUs

7. Implementation Roadmap

e Phase 1 (Week 1-4): Data integration (proprietary + public sources) and baseline RAG setup using Dify
® Phase 2 (Week 5-10): Development of specialized agents and LangGraph collaboration workflows
e Phase 3 (Week 11-16): Pilot on selected targets with parallel human validation and calibration

e Phase 4 (Week 17-20): Full production deployment, integration into existing discovery platforms, and continuous



learning activation

8. Compliance & Security Framework

e Full DSG/GDPR compliance for sensitive biomedical and IP data

e EU Al Act high-risk system transparency and risk management

e Comprehensive audit trails and explainability for every agent action
e Kyverno policies, strict RBAC, and network isolation

e All data processing and storage exclusively in Swiss data centers

Conclusion

The Multi-Agent Drug Discovery Acceleration Framework transforms early-stage pharmaceutical research from a slow,
sequential process into a highly parallel, intelligent, and collaborative effort.

This sovereign Enterprise Agent Crew empowers scientists to explore more ideas faster, make better-informed decisions, and
ultimately accelerate the delivery of life-changing therapies — all while protecting the highest standards of data sovereignty
and regulatory compliance.
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