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Executive
Summary

Food and Drug Administration (FDA) Commissioner
Marty Makary’s recent pledge to publish Comple-
te Response Letters (CRLs) “in real time” signals a
monumental transparency reform for the agency.
For decades, these letters—the formal notices sent
to sponsors when the agency declines to approve a
new drug or biologic—have been kept confidential.
Sponsors have been left to control the public nar-
rative, often revealing only fragments of the FDA's
reasoning or, in many cases, saying nothing at all.

The promise of mandatory real-time publication rai-
ses two central challenges. The first is legal: CRLs
frequently contain trade secrets and confidential
commercial information that cannot be released
without redaction. The FDA assesses that relea-
sing redacted CRLs is consistent with its regulatory
and statutory requirements, but some independent
attorneys have raised doubts about the legality of
the FDA's actions. The second is operational: manu-
ally redacting documents can be slow and resour-
ce-intensive for reviewers and lead to inconsistent
redaction decisions. Mining the documents for in-
sights remains equally labor-intensive for the pu-
blic. Recent advances in artificial intelligence (Al)
have created tools that can rapidly complete these
sorts of complex, text-based tasks. With scalable
Al solutions, the agency could not only improve ef-
ficiency and consistency of CRL redaction but also
transform the way the FDA approaches transparen-
cy. Al-enabled workflows could allow the agency to
quickly work through the backlog of previously is-
sued CRLs and eventually redact and publish much
longer Common Technical Documents (CTDs) with
even more valuable data, such as applications, sup-
plements, and amendments.

For patients and researchers seeking to understand
this treasure trove of information, the FDA could
create an Al-powered web application to retrieve,
search, and summarize published documents in re-
sponse to user questions. Creating Al tools capa-
ble of protecting trade secrets and safely redacting
documents could build the technical and regulatory
solutions needed to unlock further insights from the
FDAs internal data corpus. For example, the FDA
could develop an Al tool for patients and sponsors
capable of answering general scientific or health-
related queries informed by the agency’s full set of
private documents and data.

Applying Al for transparency initiatives would al-
so demonstrate how the technology can automate
knowledge-based processes more broadly, laying
the groundwork for further automation of tasks
from Freedom of Information Act (FOIA) request
processing to application review. More importantly,
it would unlock and democratize the scientific value
embedded in the FDAs vast store of unpublished
documents. Documents contain detailed feedback
on safety signals, clinical trial design, statistical
methods, or manufacturing quality, representing
lessons learned at great expense. Publishing this
information responsibly while respecting priva-
cy and confidentiality would strengthen scientific
learning, reduce duplication of research dead ends,
accelerate medical innovation, and reinforce pub-
lic trust in both the regulator and the life sciences
industry.
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History of CRL
Publication

Until recently, CRLs were only released as part of
data packages for products that had been appro-
ved. By law, the FDA must disclose an “action pa-
ckage” when a drug is approved, and this package
includes CRLs from earlier submissions. This meant
disclosure was selective and delayed. If a spon-
sor abandoned development after receiving a CRL,
the underlying reasoning was never made public,
potentially leading to duplicative or unproductive
efforts by future sponsors. Even when publication
occurred, it was often years after the fact, when
the scientific and clinical lessons were less rele-
vant. Researchers found that companies previous-
ly disclosed only about 15 percent of the concerns
raised by the FDA in CRLs, and the omissions were
particularly striking in areas related to safety and
efficacy. In many cases, companies did not disclo-
se receiving a CRL at all. This imbalance prioritized
management interests over public understanding
and market transparency while depriving patients,
clinicians, and researchers of critical knowledge
that could expedite drug development.

Multiple generations of FDA leadership discussed
publishing CRLs, but practical barriers have made
action challenging. Former FDA Commissioner Scott
Gottlieb spoke in favor of publishing CRLs during
his confirmation hearing, but he ultimately decided
not to do so. Gottlieb later argued that “releasing all
the CRLs would be administratively burdensome,”
due to the need for redaction. In 2019, Gottlieb fur-
ther clarified on X (then Twitter) his reason for not
releasing more CRLs: “Issue for us was never indus-
try objections it was FDA resources. It would take
lot of people power to redact CRLs for release.”

Under Commissioner Makary, in July 2025, the FDA
released a collection of CRLs for approved pro-
ducts, documents that were already publicly avai-
lable and thus required no additional redaction. The
following day, Commissioner Makary announced in
a television interview that the FDA would publish
CRLs in real time. Two months later, on September
4, the FDA committed to releasing CRLs promptly
and posted 89 previously unpublished CRLs, now
accessible on openFDA, covering applications from
2024 onward that were pending or withdrawn. At
the time of writing, no additional CRLs have yet
been released in real-time following FDA regulatory
decisions.

This initiative will empower drug developers, pa-
tients, healthcare providers, and investors by sha-
ring the FDAs feedback—while redacting trade
secrets and sensitive information—thus fostering
better predictability and restoring public trust. Ho-
wever, this raises concerns about the time manual
redaction takes, especially alongside recent force
reductions at the agency.
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Why Mandatory
Publication Matters

The case for mandatory publication of CRLs rests
on three pillars: transparency, scientific learning,
and patient agency. First, opening the full corpus
of CRLs will allow patients, researchers, and inves-
tors to see directly why the FDA withheld approval,
providing a more accurate account of the regulato-
ry process and helping companies anticipate FDA
concerns. Real-time release will provide markets
with more accurate information about a drug can-
didate’s prospects for approval, leading to a more
efficient allocation of capital. Transparency into the
FDA's decision-making will also help rebuild public
trust in the agency.

Second, CRLs offer significant scientific value. Each
letter captures technical feedback on drug design,
safety signals, manufacturing practices, and clini-
cal trial execution. These documents are, in effect,
a running archive of what has not worked in drug
development—a counterpart to the published lite-
rature on what has. By making CRLs accessible, the
FDA can help prevent repetition of costly mistakes,
foster innovation in trial design, and accelerate the
collective learning that drives biomedical progress.
Most importantly, transparency will reveal research
pitfalls, reducing duplication of effort and pushing
research toward the most promisingavenues.

The information contained in CRLs could empower
patients and their physicians to make more infor-
med decisions. In the context of expanded access,
a potential pathway for a patient with a serious or
immediately life-threatening disease or condition to
gain access to an investigational medical product
(drug, biologic, or medical device) for treatment
outside of clinical trials when no comparable or sa-
tisfactory alternative therapy options are available,
public disclosure of CRLs could enhance the infor-
med consent process by giving patients a fuller un-
derstanding of potential risks and uncertainties re-
lated to the drug before starting conversations with
the FDA. Many medications unexpectedly show
promise for treating conditions other than those
for which they received approval. For example, an
antiviral for influenza developed in the 1960s cal-
led amantadine serendipitously proved effective for
treating symptoms of Parkinson’s disease, multiple
sclerosis fatigue, and traumatic brain injury. CRLs
for drugs or biologics going through trials for new
indications may contain critical safety and efficacy
information for patients and physicians considering
off-label uses for those medications.
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Barriers
to Reform

Despite the promise of publication, CRL publication could be constrai-
ned by serious legal and practical barriers. The Trade Secrets Act and
the Federal Food, Drug, and Cosmetic Act both prohibit the disclosure of
trade secrets or confidential commercial information. CRLs often contain
exactly that: detailed data on formulations, manufacturing processes,
and clinical protocols that competitors could exploit. Redacting such
information is mandatory, but it can also be time-consuming and diffi-
cult to standardize. This raises the question of how useful specific CRLs
will be to researchers, patients, and companies other than the sponsor
when significant redaction is legally required.

Even with legal authority clarified, the operational burden of redaction
likely remains significant. CRLs can run to dozens of pages, including
many technical details. Human reviewers working line by line with ma-
ny other agency priorities to attend to may struggle to keep pace with
a policy of real-time publication. Since CRLs for unapproved products
have never been published before, data on the number of CRLs issued
per year and the average time it takes to redact a CRL are lacking. The
agency will also need to retroactively redact CRLs that were not previ-
ously publicly available

Sponsors, for their part, may object to the FDA's decisions about what to
redact and what to publish and we are not aware of the FDA having noti-
fied relevant sponsors prior to publishing CRLs. From the sponsor’s per-
spective, CRLs are packed with sensitive insights into pipeline strategies
and proprietary technologies that could allow competitors to capitalize.
To allay industry concerns, the FDA should notify the relevant sponsor
about the impending publication of its CRL and provide a window of op-
portunity to object to sharing any particular information. Under 21 CFR
20.61(e), such an opportunity to respond is already standard practice for
FOIA requests.
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Legal Justification
for Publication

Since announcing the release of CRLs in real-time, the FDA has provided
legal justification for its actions. The agency cites statutory language in
the Freedom of Information Act (FOIA) at 5 USC 552(a) and the Food,
Drug, and Cosmetics Act (FDCA) at 21 USC 355(l). The FOIA language
describes the rules for making information public under the act, while
the FDCA language lays out the conditions under which the FDA must
publish safety and effectiveness data and information from applicati-
ons. Neither section contains language that clearly covers the real-time
publication of all CRLs, although both support transparency objectives.

The FDA also cites its disclosure regulations at 21 CFR Part 20 and 21
CFR 312.130, 314.430, and 601.51 as justification for releasing CRLs. 21
CFR Part 20 describes the agency’s policies on disclosure of public in-
formation and includes several subsections that could support releasing
CRLs. Prime among them, the overall statement of policy (§ 20.20) in-
structs the FDA to make all FDA records public unless the agency “fore-
sees that disclosure would harm an interest protected by an exemption
described in this part” or “disclosure is prohibited by law.” It also directs
the FDA to “make the fullest possible disclosure of records to the public”
while protecting individual privacy, trade secrets, confidential commer-
cial and financial information, and “the need for the Agency to promote
frank internal policy deliberations and to pursue its regulatory activities
without disruption.” Later sections describe rules for publishing redac-
ted records and exceptions for records that may or must be withheld. §
20.82 directly gives the Commissioner discretion to disclose records or
parts of records, consistent with its regulations protecting personal and
medical privacy, its regulations protecting trade secrets and confidential
and commercial information, and statutory prohibitions (like the Trade
Secrets Act).
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21 CFR 312.130, 314.430, and 601.51 deal specifically with public disc-
losure of information in applications for new drugs and biologics and
could complicate efforts to release CRLs. Legal analyses have noted
that these three regulations prohibit disclosing even the existence of
new drug or biologics applications unless the application has already
been publicly acknowledged. This would appear to preclude releasing
CRLs for unapproved applications that have not been mentioned in pub-
lic. The regulations also allow the Commissioner to disclose a “summary
of selected portions of the safety and effectiveness data” if appropriate
for “public consideration of a specific pending issue.” It is unclear whet-
her this restricts the Commissioner’s discretion under 21 CFR Part 20,
and if so, whether the FDA considers published CRLs as relevant for
“public consideration of a specific pending issue.” Other legal analyses
have suggested that redaction of CRLs has been inconsistent and failed
to remove some sponsors’ confidential information.

To more clearly justify its decision to publish redacted CRLs, the FDA
may want to offer more specific guidance on its interpretation of statut-
ory and regulatory requirements and standards for redaction. As discus-
sed in the preceding section, the FDA may also want to provide spon-
sors an opportunity to request additional redactions before publishing
CRLs; given that this is standard practice for FOIA requests, it may also
strengthen the agency’s legal justification. Developing Al tools to as-
sist in redacting CRLs or CTDs (see the following section) would require
establishing clear, consistent redaction guidelines internally. To reduce
any remaining legal uncertainty, the FDA may want to begin a rulemaking
process to broaden the conditions under which CRLs and safety and
effectiveness data can be published, consistent with protecting privacy,
trade secrets, and confidential commercial and financial information.
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Using Al to
Further Advance

Transparency

In June, FDA Commissioner Marty Makary and CBER Director Vinay Pra-
sad announced their intention to use Al at the FDA to “radically increase
efficiency in the review process.” But the promise of Al goes beyond
accelerating reviews. Building on the FDA's groundbreaking commitment
to publish CRLs for pending and withdrawn applications, the agency can
leverage Al to deliver further wins in support of the commissioner’s drive

for radical transparency.
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Accelerating
Redaction
for Published
Documents

In his paper written for the Institute for Progress’ Clinical Trials Abun-
dance project proposing real-time publication of CRLs, Stuart Buck sug-
gested that Al could partially automate the redaction process. Al-dri-
ven tools are already being deployed by the U.S. Department of State
to declassify diplomatic cables and by the National Archives to redact
responses to FOIA requests. MITRE even offers a prototype of an Al-
powered FOIA redaction assistant, advertised as improving “the speed,
accuracy, and consistency of the redaction process.” The FDA could
procure an Al-powered tool to produce a first-pass redaction for CRLs
within minutes or even seconds, leaving human reviewers to focus on
validation and edge cases. This hybrid approach would reduce both the
cost and the turnaround time of disclosure.

Beyond reducing the burden of publishing CRLs in real-time, Al-driven
tools could facilitate releasing the backlog of CRLs. This backlog, which
is less likely to endanger trade secrets, could provide practical and
scientific insights from past research efforts and context on the FDA's
decision-making process for drug developers. Albased tools could also
make it feasible to redact and release longer documents such as appli-
cations, amendments, and supplements. These documents contain even
more information about drug and biologics candidates—such as detai-
led information about safety, manufacturing, and data collection—which
could provide substantial insights for researchers, patients, and other
pharmaceutical companies.

More broadly, a CRL redaction pipeline would provide a test case for
how Al can augment regulatory capacity. If successful, the same met-
hods could be extended to FOIA processing and structured data extrac-
tion from the thousands of unstandardized documents the FDA receives
each year. The agency’s push to bring in more top Al talent, including
experts supported by outside groups, will provide a ready talent base to
design and validate these systems.
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Making
Information
in Published
CRLs More
Readily
Available

The success of publishing CRLs creates an opportunity to further de-
mocratize the public’s access to the information they contain. CRLs are
currently uploaded to the openFDA website as PDFs and labeled with
basic metadata—date, company, and application identifier. Mining each
PDF for answers is a difficult, time-consuming process, especially for
people unfamiliar with the FDA's processes. Systems like ChatGPT, built
on large language models (LLMs), excel at integrating and presenting
this kind of information.

The FDA could create an LLM-based chatbot to answer user questions
about CRLs and other released information. Retrieval-augmented gene-
ration techniques, which allow models to search for documents relevant
to a query, have been used successfully to create Al tools for legal ana-
lysis and investment research. Users could then use the chatbot to iden-
tify CRLs related to particular topics, such as cancer drugs, ask about
common pitfalls, such as side effects, and identify trends, such as how
study design mechanisms are changing over time. For more sophistica-
ted users, the FDA could make its model available on openFDA's applica-
tion programming interface (API).

While organizations other than the FDA could create an Al-powered web
interface to interact with CRLs, FDA leadership is desirable. Private firms
seeking to mine CRLs for data have the resources for such a project, but
they lack incentives to publish the results. Non-profit organizations may
have missions aligned with public access and transparency, but few have
the longevity and resources of the FDA. Furthermore, successful imple-
mentation by the FDA would build the agency'’s track record for adopting
Al technologies and delivering on the promise of radical transparency.
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Confidential T'he FDA cogld al.so.adopt a. much more a.mbl‘tlous goal: using Al tg pro-
vide generalized insights suitable for publication gleaned from confiden-

Informatlon tial data. Inspired by privacy-preserving computing, where analyses can
Processing be performed without disclosing any of the underlying data, such an Al

. tool would be the ultimate realization of radical transparency. It would
with Al

allow industry and the public to benefit from the entirety of the FDA's
treasure trove of data.

Al-enabled confidential information processing would face major tech-
nical and legal challenges. To respond to queries in real time, an Al tool
would need to avoid disclosing sensitive information with near-perfect
reliability, even in the face of attempts to jailbreak it. Research conti-
nues to show that the most advanced frontier Al models are vulnerable
to adversarial prompts. Some developers have decreased inappropria-
te responses by having Al systems refuse to answer certain questions,
although refusals can make a system much less useful. These remain
unsolved problems in the field of Al development, and research progress
may be necessary to enable deployment in a high-stakes legal and regu-
latory environment like that of the FDA.

Legally, it is unclear when information generated by an Al model based
on trade secrets or confidential or commercial information would itself
be considered confidential and when it could be disclosed. The United
States Federal Claims Court’s 2025 ruling in Vanda Pharmaceuticals, Inc.
v. United States held that a drug manufacturing specification suggested
by the FDA and adopted by the sponsor did not qualify as a trade secret
because it was generated by the FDA rather than as a product of the
sponsor’s efforts. That holding could create more room for the FDA to
disclose content generated from a model rather than copied from spon-
sors’ submissions. If a model did disclose a trade secret, it could raise
further questions about who (if anyone) acted in violation of the Trade
Secrets Act, which prohibits federal employees from doing so.

Using Al to make the FDA's full set of information available may require
advances in the underlying technologies — and the bureaucratic and le-
gal frameworks surrounding them. But this goal could serve as a guiding,
long-term ambition, with an Al system subject to human review serving
as a more feasible intermediate-term solution.

1Day Sooner — Mandatory Publication of FDA Complete Response Letters with Al-Assisted Redaction 1 2


https://globalforum.diaglobal.org/issue/april-2025/unearthing-the-fdas-treasure-trove-using-ai-to-revolutionize-drug-development/
https://arxiv.org/abs/2507.20526?utm_source=substack&utm_medium=email
https://arxiv.org/abs/2507.20526?utm_source=substack&utm_medium=email

Conclusion

The FDA's promise to publish unapproved CRLs was previously constrai-
ned by legal interpretations and operational burdens, but the conver-
gence of regulatory will, commitment to transparency, and technological
capability has made reform possible. By adopting Al-assisted redaction,
analysis, or information processing, the FDA could build on the promi-
se of real-time CRL publication to provide further transparency without
compromising trade secrets or overwhelming staff.

The implications extend far beyond transparency. As Al drives down the
cost of analysis, data itself becomes the scarce input for scientific pro-
gress. CRLs are a uniquely valuable dataset: they capture not just suc-
cesses but the full record of failed or incomplete attempts at drug de-
velopment. By making them public and easily accessible, the FDA would
not only strengthen trust and accountability but also provide raw mate-
rial for the next generation of Al-enabled biomedical research.
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1Day Sooner aims to reduce the global burden on infectious disease
and avert future pandemics by working to accelerate the development
and implementation of vaccines, treatments, and medical interventions.
They do so as advocates for people who want to be in high-impact
medical studies, including human challenge studies.
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