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AI Growing in Biopharmaceutical R&D

• AI drug development valued at $700 million in 2018; projected 
to be $5 billion in 2024

• Internet of Medical Things (IoMT) segment valued at $40 billion; 
projected to be $155 billion by 2022

• Potential to reduce cost of identification of lead candidates

• Potential to increase likelihood of success in clinical trials

• Improved diagnosis of patients through machine interpretation of 
data and test results 
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Players in Life Sciences AI

• Google acquiring health records and data, partnering with traditional 
life sciences companies

• Amazon AI and machine-learning service to analyze patient records 

• Established companies, including Pfizer and AbbVie, are partnering 
with various AI startups

• Machine Learning Ledger Orchestration for Drug Discovery 
(MELLODDY) Project

– Amgen, Astellas, AstraZeneca, Bayer, Boehringer Ingelheim, 
GlaxoSmithKline, Janssen, Merck, Novartis
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Basic Questions

• Why is AI such a hot topic in the biopharma field?

• Can AI impact healthcare?

• If so, how can it impact healthcare?

– Improve the process?

– Increase capacity?

– Accelerate drug development timelines?

– Outperform clinicians?
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Use of Big Data and AI to Develop Drugs

• 3D structural analysis of compounds and targets—Quantitative 
structure-activity relationship (QSAR)

• High-throughput screening

• Simulate ligand binding

• Assessment of toxicity

• Selection of patients for clinical trials

• Data mining of medical records to identify potential uses
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Origin of Datasets

• Compound libraries

• Protein and antigen binding (e.g., antibody-antigen; TCR-antigen)

• Scientific articles

• Clinical data records

• Patient records

– European government-controlled databases

• Federal government records

– Executive Order—Maintaining Leadership in Artificial Intelligence
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Issues with Datasets

• Concerns that ownership/control of datasets may allow an entity to 
act as a gatekeeper to future development

– Benefit of open-source/open-access models

• Identification of appropriate datasets

• Integrity of datasets

– Accuracy and relevancy of data inputs and model outputs

– Representational and information biases in selection of training data

• Rights in improvements to or technology developed from datasets
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Privacy Concerns with Datasets

• European General Data Protection Regulation (GDPR)

– “Ethics Guidelines for Trustworthy AI”

• Health Insurance Portability and Accountability Act (HIPAA) Privacy 
Rule—“Protected Health Information” (PHI) 

– FDA “Postmarket Management of Cybersecurity in Medical Devices” 

• State laws

– California Confidentiality of Medical Information Act (CMIA) and 
Consumer Protection Act (CCPA)

– New York public health laws concerning disease status and substance 
abuse information
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IP Issues with AI and Big Data Innovation

• Paradigm shift in how life sciences companies protect their inventions?

– Will patents suffice?

• Conception, inventorship, and ownership

• Patentability

• Drafting claims to encompass continuously changing algorithms 

• Supporting claims with sufficient written description and enabling disclosure

• Identifying the person of ordinary skill in the art

• Control of improvements
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Copyright Protection of AI innovation

• Will copyright provide any/sufficient protection?

– Copyright may protect the computer program 

• Uncertain protection for databases

– Copyright includes protection of compilations, defined as “a work formed 
by the collection and assembling of preexisting materials or of data that 
are selected, coordinated, or arranged in such a way that the resulting 
work as a whole constitutes an original work of authorship”

– “Authorship” may require a human in many jurisdictions, including U.S. 

– Term of copyright is long

• 70 years after the death of the author or shorter of 120 years after creation or 
95 years after publication (for work-made-for-hire)
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Trade Secret

• No right to exclude—just protection against misappropriation

• U.S. Defend Trade Secrets Act

– Federal cause of action—no longer limited to state laws

– Provides protection of compilations

– Owner must take reasonable measures to keep information safe

– Includes whistleblower protections

• Can be difficult to obtain evidence to prove misappropriation
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Regulatory Landscape

• FDA open to AI in regulatory landscape, by taking a proactive but 
cautious approach including

– FDA confronting AI issues with medical devices that employ “machine 
learning software”

• Methodology for approving treatments that may change over time as machine 
obtains more information

– “Virtual patient” models for in silico trial

• FDA employees, including the former Commissioner, have authored various 
publications that provide insight into these issues

• Orphan drug indications and availability of patients for traditional trials
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Liability Associated with AI in Drug 
Development

• Effect of entities contributing different aspects to development, e.g., 
software, datasets, traditional research, product liability assessment

• Liability associated with clinicians’ actions or inactions based upon 
erroneous data from AI 

• Ability to provide “informed consent” as machine learns or algorithm 
changes over time to modify treatment

• Federal Trade Commission Act (FTCA) may apply if there are deceptive 
or misleading health claims associated with the AI devices 
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Post-Marketing Data—Reduction of Risk?

• Ability for enhanced post-marketing monitoring to identify potential 
risks associated with treatment dictated by AI input

• Role of regulators to revisit approvals based upon post-marketing 
information

• Use of “Real-world data” (RWD) and “Real-world evidence” (RWE) to 
modify or enhance treatments
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