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Oncology drug development has long relied on animal models to assess safety and efficacy before human trials. 

The FDA recently released draft guidance, signaling a shift in this established practice.

This move aims to reduce reliance on animal testing, offering new pathways for drug sponsors to use non-animal 

alternatives for specific assessments in cancer drug development.

K E Y  TA K E AWAY S

º The Pivot: The FDA now permits non-animal testing methods for certain oncology drug safety and efficacy 

assessments, moving away from mandatory animal models.

º The Data: The guidance cites the 2022 FDA Modernization Act 2.0, which removed the federal mandate 

for animal testing in drug applications.

º The Action: Clinicians should expect to see more diverse data packages in future oncology drug 

submissions, potentially accelerating drug development timelines.

The development of new cancer therapies has historically involved extensive preclinical animal testing, a regulatory 

requirement intended to establish a drug's safety profile and initial efficacy signals before it progresses to human 

clinical trials. This process, while foundational to drug development, has faced increasing scrutiny regarding its ethical 

implications and predictive accuracy for human outcomes. The FDA's new draft guidance, titled “Nonclinical Evaluation 

of Anticancer Drugs,” addresses these concerns directly, providing a framework for drug sponsors to reduce or replace 

animal studies.

This guidance stems from the 2022 FDA Modernization Act 2.0, which eliminated the federal mandate for animal testing 

in drug applications. The Act explicitly allows drug developers to use alternative methods, including cell-based assays, 

organ-on-a-chip technology, and computer modeling, provided these methods are scientifically valid and relevant to 

the human condition. This legislative change paved the way for the FDA to issue practical guidance on how sponsors 

can implement these non-animal approaches in oncology drug development. For clinicians, this means future drug 

submissions may present a different, potentially more human-relevant, preclinical data landscape.

New pathways for preclinical assessment
The FDA’s draft guidance outlines specific areas where non-animal testing can be applied. For instance, sponsors 

can now use in vitro assays to assess a drug’s mechanism of action, target engagement, and preliminary cytotoxicity. 

These methods can provide rapid, high-throughput data on how a drug interacts with cancer cells, offering insights 

into its potential therapeutic effects. The guidance also permits the use of computational models for pharmacokinetic 
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and pharmacodynamic predictions, which can help estimate drug absorption, distribution, metabolism, and excretion in 

humans without relying on animal studies.

But the guidance does not eliminate animal testing entirely. Certain complex toxicological assessments, such as 

reproductive toxicity and carcinogenicity studies, may still require animal models if non-animal alternatives are not yet 

sufficiently validated or predictive. The FDA emphasizes that any alternative method must be scientifically robust and 

provide data comparable to, or better than, traditional animal studies. This pragmatic approach acknowledges the current 

limitations of non-animal models while pushing for their broader adoption where appropriate. The Oxford Handbook 

of Oncology remains a valuable resource for understanding the full spectrum of drug development and regulatory 

considerations.

For immunomodulatory oncology drugs, the guidance suggests using humanized mouse models or advanced in 

vitro systems that incorporate human immune cells. These models aim to better predict immune-related adverse 

events and efficacy, which have often been poorly extrapolated from standard animal models. The shift reflects a 

growing understanding that species differences in immune systems can significantly impact drug responses, making 

human-relevant models more critical for these complex therapies.

Implications for drug development timelines and costs
Reducing reliance on animal testing could significantly impact the timelines and costs associated with oncology drug 

development. Animal studies are often time-consuming and expensive, requiring specialized facilities and extensive 

ethical oversight. By allowing sponsors to replace some of these studies with faster, more cost-effective non-animal 

methods, the FDA aims to streamline the preclinical phase. This could, in theory, accelerate the pace at which promising 

cancer therapies move from discovery to clinical trials, ultimately benefiting patients by bringing new treatments to 

market more quickly.

Still, the transition will not be without challenges. Drug sponsors will need to invest in developing and validating these 

alternative methods, ensuring they meet the FDA’s stringent scientific standards. The regulatory agency will also need to 

develop expertise in evaluating data generated from these novel approaches, which may require new internal guidelines 

and training for reviewers. The success of this initiative hinges on a collaborative effort between industry, academia, and 

regulatory bodies to advance and standardize non-animal testing methodologies.

The guidance also addresses the use of patient-derived organoids and tumor-on-a-chip systems, which offer highly 

personalized models for drug screening. These advanced in vitro systems can mimic the complex microenvironment 

of human tumors, potentially providing more accurate predictions of drug response for individual patients. While these 

technologies are still evolving, their inclusion in the guidance signals the FDA's openness to cutting-edge approaches 

that could revolutionize preclinical testing.

The open-label design of many early-phase oncology trials is an obvious caveat when discussing preclinical data, as 

human data often reveals complexities not captured in any model. But improved preclinical models could reduce the 

number of drugs that fail in early human trials due to unexpected toxicity or lack of efficacy, thereby optimizing resource 

allocation and reducing patient exposure to ineffective therapies. The ultimate goal is to improve the predictability of 

preclinical testing, making the entire drug development process more efficient and ethical.

CLINICAL IMPLICATIONS
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The FDA’s draft guidance on reducing animal testing for oncology drugs marks a significant regulatory shift. 

Clinicians should anticipate a future where preclinical data packages for new cancer therapies are less reliant 

on traditional animal models and more on advanced in vitro and computational methods. This could mean 

more human-relevant data informing early-phase clinical trials, potentially leading to a higher success rate for 

drugs entering human testing.

For drug developers, this guidance offers a clear incentive to invest in and validate non-animal testing 

platforms. The ability to accelerate preclinical timelines and reduce costs, while still meeting regulatory 

standards, will be a powerful driver. This shift also places a greater onus on the scientific rigor of alternative 

methods; the FDA will not simply accept any non-animal data, but rather data that is scientifically sound and 

predictive.

Patients may ultimately benefit from a more efficient drug development pipeline, with promising therapies 

reaching clinical trials and market approval faster. The ethical considerations of animal testing are also 

addressed, aligning drug development practices with broader societal values. This move by the FDA is a 

pragmatic step towards modernizing preclinical evaluation in oncology, balancing innovation with patient 

safety.
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