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Generative artificial intelligence (AI) has become an essential tool in the drug discovery process. Trained with input regarding target

engagement and desired pharmacological properties, or prompted to identify compounds that can bind a target, AI systems can

rapidly generate libraries of new small molecules and biologics for clinical development, cutting years off of the research and

development (R&D) timeline. The utility of these systems is illustrated by the dozens of AI-assisted therapeutics currently being

investigated in clinical trials.1

Like any pharmaceutical invention, life sciences companies need to file patent applications to protect AI-assisted therapeutics. The

US Patent and Trademark Office (USPTO)2 and the Federal Circuit3 have confirmed that an inventor must be a natural person, and

USPTO has issued guidance on determining inventorship for AI-assisted inventions.4 See our previous client alerts discussing

patent considerations for AI-related inventions and summarizing USPTO guidance.

The USPTO guidance and inventorship determinations have real-world consequences on the validity5,6 and ownership of patents

covering therapeutics developed using AI. This article will discuss a framework for determining inventorship for AI-assisted drug

discovery programs and considerations for working within inventorship case law and USPTO guidelines, along with the duty of

disclosure under 37 CFR 1.56.

Inventorship: The legal standard

A person “who conceived the subject matter … claimed in an application”7 is an inventor and must be identified as such in the

patent application. Conception requires a “definite and permanent idea” that provides a specific solution to a problem as it will be

“applied in practice,” and “not just a general goal or research plans [one] hopes to pursue.”8

USPTO guidance focuses on the Pannu factors to determine whether an inventor has contributed to the conception of an AI-

assisted invention.9 According to these factors:

1. An inventor must contribute in some significant manner to the conception or reduction to practice of the
invention.10

2. The contribution must not be “insignificant in quality” considering the full scope of the invention.

3. An inventor must do more than merely explain well-known concepts or the current state of the art.

Implications

Inventorship determination is already a complicated exercise and a ripe source for disputes. Adding AI systems to the equation

further muddies the analysis. Questions regarding what actions constitute an inventive contribution (i.e., “conception”) in AI-assisted

inventions directly impact ownership of these inventions. USPTO guidance also “reminds” applicants of the duty to disclose
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evidence of improper inventorship under 37 CFR 1.56. Patent examiners are now empowered to request information related to

inventorship even if the information is not material to patentability.11 Here, we discuss considerations that are relevant for life

sciences companies working with external third parties (such as collaborators or contract research organizations), as agreements in

these contexts frequently allocate ownership in IP resulting from the collaboration based on the inventorship laws of the US.12

The framework

The USPTO guidance attributes significant contributions to conception to individuals based on the degree and nature of their

activities in developing and training the AI system, prompting the system or modifying the AI-generated compounds.13

This guidance can be distilled into three questions that should be addressed at the outset of an AI-assisted drug development

program:

1. System and training type: What kind of AI system is being used, and what level of training was required for
development?

2. Input: What level of prompt engineering is needed?

3. Output: What is the output of the AI system, and what subsequent work was needed to arrive at the
invention?

1. What kind of AI system is being used, and what level of training was required for development?

Whether an entity owns a particular AI system is not determinative of inventorship (and ultimately, ownership) in the output of that AI

system. Instead, companies should first consider the nature of the AI system being used.14 The examples provided in connection

with the USPTO’s guidance describe two flavors of AI systems – off-the-shelf AI systems developed to solve general knowledge

problems15 and bespoke AI systems developed and trained to solve specific problems (e.g., identifying a novel therapeutic that

inhibits a specific enzyme).16

Training an AI system requires human interaction with the system, and this activity can constitute a “significant contribution” to the

conception of an AI-assisted invention. The examples make clear that development and/or general training of an off-the-shelf AI

system without a specific problem in mind or without intent to elicit a particular output from the AI system does not amount to a

significant contribution to the output of such a system under the Pannu factors.17 In contrast, developing and/or training a bespoke

AI system to solve a specific problem may be considered a significant inventive contribution to the output of the AI.18 This could be

training the AI model to identify compounds with certain binding affinity while minimizing specific off-target effects or reducing

toxicity. 19Importantly, a person’s involvement in developing and/or training a bespoke AI system can translate into inventorship not

only in methods of using the AI system to generate the desired output, but also in the output itself, even when there were no

additional modifications or testing required of the output. 20

Companies should carefully consider language in external agreements and internal documentation that characterizes the

development and training involved for an AI system. For external agreements with third parties, consider both who curates the

training data for a bespoke AI system owned and controlled by the third party and the language in the agreement linking company

personnel to these activities. If the system was generated for a general purpose, and there is no further optimization needed to

utilize the system for the intended purpose, consider characterizing the system as such in the initial agreement, and see the

sections below for additional considerations in characterizing the output of these off-the-shelf systems to avoid producing an AI-

assisted invention without an inventor.



2. Input: What degree of prompt engineering is required?

In most instances, a human-generated prompt is required to elicit output once an AI system is trained.21 This is a second point of

human interaction that may amount to a significant inventive contribution. The practice of designing inputs for AI tools that will

produce optimal outputs is referred to as “prompt engineering.”22 While USPTO guidance makes clear that prompt engineering can

amount to a significant contribution to the conception of an invention,23 the guidance and examples do not provide much instruction

for what rises to the level of an inventive prompt.

What is clear from the examples is that recognizing a general problem and restating that problem as a general AI prompt is not a
significant contribution to conception under the Pannu factors. In other words, an inventor should do more than ask an AI model to

identify new therapeutics for a particular target.24 Life sciences companies typically have more sophisticated end goals in mind,

such as achieving a target profile involving multiple factors – including binding affinity, binding specificity, solubility, metabolism and

toxicity. Prompts designed to elicit a particular type of response from the system, as well as selection of input datasets to be used

as part of the prompt, may meet the requirements of a significant contribution to conception.25

Companies should be mindful of documentation addressing prompt engineering. When working with third parties, consider requiring

that company employees develop the guidelines for the result to be achieved by the prompt. Companies also should develop and

maintain clear internal documentation systems identifying people responsible for prompt engineering and their specific contributions

for each iterative interaction with the AI system.

3. What is the output, and is there subsequent work needed to arrive at the invention?

When working with an off-the-shelf AI system and utilizing generalized prompts, a person cannot simply take the output of the AI

system and claim inventorship.26 The guidance and examples indicate that human modification of an AI-generated compound to

improve its properties can constitute a significant contribution. 27

When using an off-the-shelf AI system, companies should carefully consider the scope of claims directed to a genus of AI-

generated compounds. According to USPTO guidance, a general prompt to an AI system to provide a list of compounds for a

general purpose and then directly claiming a genus of the output is unlikely to have human inventive contribution without further

validation work. Instead, companies should consider tailoring claims to a narrower group of compounds that have been tested and

confirmed to possess the desired properties for the therapeutic candidate.

Companies also should consider how the output is characterized in statements of work with third parties. If the company will need

to perform additional validation work to select particular compounds from a longer list of third-party AI-generated outputs, consider

describing the initial output as “candidate” compounds or other verbiage and indicating the additional (inventive) work needed, which

will be performed by the company.

AI is here to stay and will continue to take a prominent role in drug discovery. We anticipate an increase in inventorship and

ownership challenges during pharmaceutical litigation and even prosecution – where, for example, a competitor may rely on

company publications regarding the use of generative AI in its drug discovery program to challenge inventorship. Documenting

human contributions, including developing and training the AI model, along with any subsequent modifications or testing, will be

critical to withstand such challenges.
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