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Impact of AI on Time to Market for

Pharmaceutical Drugs

Introduction

Bringing a new drug to market has traditionally been a lengthy and costly endeavor, often taking

10–15 years from initial discovery to regulatory approval. During this process, around 90% of

drug candidates fail in clinical trials, and the total R&D investment per successful drug can

exceed $2.5 billion. These prolonged timelines delay patient access to innovative therapies and

drive up development costs. In recent years, artificial intelligence (AI) has emerged as a

transformative tool to streamline drug development. By automating data analysis and enhancing

decision-making at each stage of the pipeline, AI promises to accelerate the journey from lab

to clinic. Indeed, a 2023 report by the Boston Consulting Group and Wellcome Trust projected

that applying AI in early drug R&D could yield time and cost savings of at least 25–50% up to

the preclinical stage. Pharmaceutical companies are increasingly investing in AI, and dozens of

AI-discovered or AI-optimized drug candidates are already advancing through development.

This report provides an in-depth analysis of how AI is speeding up each phase after a new drug

candidate is identified, including preclinical testing, clinical trial design and execution,

regulatory submissions, and manufacturing scale-up. We also examine real-world examples of AI

platforms in use and discuss the public health benefits of shortening the time from discovery to

patient access.

AI in Preclinical Testing

Once a promising drug candidate is identified, it must undergo preclinical testing to evaluate

safety, efficacy, and pharmacokinetics in laboratory and animal models before human trials. This

stage, spanning in vitro experiments and animal studies, often takes several years and can be a

bottleneck in development. AI technologies are now expediting preclinical research in several

ways:
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Predictive Toxicology and Pharmacology: Machine learning models can analyze large datasets of

chemical structures and biological assay results to predict a compoundʼs toxicity, off-target effects,

and ADME (absorption, distribution, metabolism, excretion) properties in silico. By flagging unsafe or

ineffective candidates early, AI reduces the need for iterative animal studies. The U.S. FDAʼs 2025

guidance explicitly notes that AI can decrease the number of nonclinical pharmacokinetic and

toxicology studies required by providing predictive evidence of safety and efficacy. For example, AI

algorithms have been trained to forecast cardiac or liver toxicity risk based on molecular structure

and historical drug failures, allowing researchers to avoid compounds likely to cause harm. Likewise,

AI-driven pharmacokinetic models can simulate drug behavior in virtual patients, helping to optimize

dosing strategies before live animal testing.

Digital Twins and Organs-on-Chips: Advanced New Approach Methodologies (NAMs), such as

microphysiological systems (organ-on-chip models) and virtual “digital twin” simulations, are being

enhanced by AI to replicate human biology more accurately than traditional animal models. These

systems can model human organ responses to a drug and, when paired with AI analytics, enable

precise safety and efficacy simulations without relying solely on animals. A recent review notes

that AI-integrated organoid platforms can effectively predict acute and chronic toxicities, reducing

the number of animal tests needed while improving translatability to humans. Regulatory agencies

have shown growing confidence in these AI-augmented methods; for instance, the FDA

Modernization Act 2.0 of 2022 and subsequent FDA policies encourage incorporating AI-based

toxicity models and organ-on-chip data as part of preclinical evidence, which can accelerate the

overall testing process.

High-Throughput Screening and Lead Optimization: AI-driven tools greatly speed up the “design–

make–test” cycle of lead optimization. Platforms like Insilico Medicineʼs Pharma.AI and Atomwiseʼs

AtomNet use deep learning to predict biological activity and prioritize the most promising analogues

of a drug candidate for synthesis. This focused approach means fewer compounds need to be

physically tested to arrive at a viable lead, cutting down experimental iterations. According to

researchers, AI-enabled screening and medicinal chemistry can halve the time and cost of

identifying a preclinical drug candidate. BenevolentAIʼs platform, for example, rapidly analyzes vast

chemistry and genomic datasets to suggest optimal modifications to improve a moleculeʼs efficacy

and safety, streamlining the preclinical lead refinement.

! https://www.genengnews.com/topics/artificial-intelligence/the-impact-of-fdas-animal-use-

shift-on-the-future-of-preclinical-testing/

AI-driven digital models are increasingly used in preclinical research. By integrating lab data with

computational simulations (“digital twins”) of human biology, researchers can predict a drugʼs

safety and efficacy profiles much faster than with traditional animal testing. Such approaches

aim to reduce reliance on animal models while accelerating the path to first-in-human trials.

Real-world impact: The introduction of AI has already yielded record-breaking preclinical

timelines. Notably, Insilico Medicine announced that it brought an AI-designed fibrosis drug

through discovery and preclinical stages in only 30 months, versus ~6 years on average. This

small-molecule drug for idiopathic pulmonary fibrosis was identified by AI algorithms and

advanced through necessary cell and animal tests in about 2.5 years. Similarly, Exscientia, a UK-

based AI-driven biotech, reported that its AI-designed compound for obsessive-compulsive
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disorder reached Phase I clinical trials after just 12 months of preclinical work, whereas

conventional approaches take around 4–5 years. Exscientiaʼs AI platform, which autonomously

generates and evaluates drug candidates, cut the lead optimization timeline from 4½ years to

roughly 1 year without compromising thoroughness. These examples illustrate how AI can

compress early development: by rapidly pinpointing viable drug candidates and focusing

experiments, the preclinical phase can be completed years faster than before. In summary, AI

technologies in preclinical testing not only reduce time to human trials but also save resources

(fewer failed compounds and animal studies) and potentially produce safer candidates,

increasing the odds of success in later stages.

AI in Clinical Trial Design and Execution

Clinical trials are traditionally the longest phase of drug development, often spanning 6–8 years

across Phase I, II, and III for a new drug. They involve complex protocol design, patient

recruitment, data collection, and analysis processes. AI is now being deployed across the clinical

trial lifecycle to accelerate trial startup, improve patient enrollment, streamline data

handling, and enable faster decision-making. Key applications include:

Protocol Design and Trial Planning: Developing a clinical trial protocol (the study plan) is a labor-

intensive process requiring analysis of prior trials and input from medical experts. AI tools,

particularly natural language processing (NLP) and large language models (LLMs), can

significantly speed up this step. For example, AI copilots can review thousands of pages of medical

literature, past trial results, and regulatory guidelines in a short time, then auto-generate a draft

protocol or key protocol elements. In practice, this has been shown to reduce protocol authoring

time by ~30% appliedclinicaltrialsonline.com appliedclinicaltrialsonline.com. An industry case study

noted that using an LLM to assist medical writers can auto-fill much of a protocol template with high

accuracy, leaving only final edits to human experts appliedclinicaltrialsonline.com. AI can also

simulate trial outcomes during planning: machine learning models predict likely success rates or

identify risky aspects of a trial design (e.g. endpoints that historically correlate with failure), allowing

teams to optimize the design before launch. Notably, AI has even been used to generate smarter

eligibility criteria – tools like TrialGPT analyze disease characteristics and suggest inclusion/exclusion

criteria that widen the pool of eligible patients without sacrificing safety. These innovations have cut

the design phase from months to weeks in some cases. In summary, AI-driven trial design not only

saves time but can improve trial quality (by identifying optimal endpoints, dosing, and patient groups

from the outset). One pharmaceutical data officer remarked that AI and generative AI in R&D have

“the potential to halve clinical trial durations” by eliminating inefficiencies in planning and setup.
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Site Selection and Patient Recruitment: Finding and enrolling patients is often the rate-limiting

step of clinical trials – roughly 80–90% of trials experience delays in recruitment and many fail to

meet enrollment targets. AI is tackling this challenge by analyzing real-world data (such as electronic

health records, insurance claims, and patient registries) to identify eligible patients and optimal trial

sites much faster. For example, AI-based platforms can automatically scan electronic medical

records to match patients to trial criteria in minutes, a task that previously took trial coordinators

many hours per patient. In one study, an AI system reduced the time spent reviewing records from

30 hours to ~4 hours per patient for eligibility screening artefact.com. Another pilot at a major

pharma showed that predictive models and healthcare databases can cut patient enrollment times

by 10–15% in practice. On the site selection side, AI models evaluate hospitals and clinics to predict

which sites will recruit effectively (based on factors like patient demographics, past performance,

and physician referral networks). Selecting high-performing sites upfront means trials can enroll to

full capacity faster. While early AI engines for site selection performed on par with humans

appliedclinicaltrialsonline.com, improvements in training data are boosting their accuracy. By picking

better sites and focusing investigator outreach, sponsors avoid the common pitfall of under-enrolling

centers that slow trials appliedclinicaltrialsonline.com. In aggregate, these advances can have a

dramatic effect: a Nature Digital Medicine study found that AI-driven recruitment strategies could

slash trial costs by ~70% and shorten enrollment timelines by up to 40%. For example, in a U.S.

oncology trial, implementing AI-based patient matching increased the enrollment rate by 45%,

saving an estimated $2.5 million in recruitment costs and valuable time. Furthermore, AI is enabling

synthetic control arms – using external (historical or real-world) patient data to serve as the control

group in a trial. Companies like Unlearn.AI create “digital twin” patient profiles that can reduce the

number of control patients needed by 20–50% artefact.com. This means fewer participants must be

recruited (and none need to receive placebo or standard therapy), potentially speeding up trials and

making them more ethical and attractive to patients. Overall, by easing recruitment bottlenecks, AI

can compress the active trial duration substantially; experts have estimated AI could shorten

overall clinical trial timelines by 30–50% through faster enrollment and improved efficiency.
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Trial Monitoring and Data Analysis: During a trial, AI tools help manage the deluge of data and

enable faster trial completion and readout. Risk-based monitoring systems enhanced with AI

continuously analyze incoming data for anomalies or safety signals, rather than relying on infrequent

manual checks. This real-time oversight allows sponsors to detect issues (like data entry errors,

protocol deviations, or emerging safety concerns) immediately and intervene, preventing costly

delays or trial failures appliedclinicaltrialsonline.com. AI-driven monitoring proved valuable during

the H1N1 pandemic in 2009 and has since evolved to flag cross-site trends and patient-specific risks

early appliedclinicaltrialsonline.com appliedclinicaltrialsonline.com. Another area is automated data

cleaning and standardization. Traditionally, after a trial concludes, months may be spent on

cleaning datasets, mapping them to regulatory submission standards (like FDAʼs SDTM format), and

generating analysis outputs (tables, listings, figures). AI greatly accelerates this. One team reported

that an automation pipeline (with machine learning) handled 95% of the data mapping to SDTM

automatically, performing in minutes what used to take weeks of manual work

appliedclinicaltrialsonline.com. By having analysis-ready data in real time, the database lock and

statistical analysis phase can be completed much faster – estimates suggest analysis milestones

can be reached in half the time using such technology appliedclinicaltrialsonline.com. In mid-

2022, an AI-enabled process was used to auto-generate the clinical study report for a trial,

demonstrating that even clinical reporting could be cut from ~100 days to ~48 days for some

studies artefact.com. Moreover, AI analytics can identify when a trial has already met its endpoints

early (or is futile), supporting adaptive trial designs that allow early stopping. This helps avoid

wasting time and patients on trials whose outcome has become clear. Finally, AI is being used to

improve patient retention by predicting which enrolled patients might drop out (e.g. based on

engagement data or travel distance) and enabling targeted retention strategies – thereby ensuring

trials finish on schedule artefact.com.

Together, these applications translate to real speed-ups. For instance, Novartis reported that

deploying AI in trial data management and monitoring led to a measurable 10–15% reduction in

overall trial duration in pilot programs. And looking system-wide, McKinsey analysts estimate

AI-driven trial optimization could shave 1–2 years off typical development timelines,

representing a huge competitive and public health benefit artefact.com. Itʼs important to note

that AI doesnʼt replace human oversight in trials – rather, it augments researchersʼ abilities.

Regulators still require human judgment, but they have embraced many AI-facilitated practices

(like using real-world data analyses or simulation in lieu of certain control arms) when

scientifically justified. With proper validation and “human-in-the-loop” governance, AI-powered

trials are already faster, more efficient, and no less rigorous than traditional trials. As one FDA

representative observed, AI has the potential to “hasten the development of new treatments

as well as improve trial design, patient recruitment and selection, \ [and] safety

monitoring”, bringing us closer to an era of faster and more patient-centric trials.

AI in Regulatory Submissions and Approvals

After successful clinical trials, a drug sponsor must compile and submit extensive

documentation to regulatory agencies (such as the FDA or EMA) to obtain marketing approval.

Preparing a New Drug Application (NDA) or Biologics License Application (BLA) is a massive
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undertaking, involving tens of thousands of pages of data, analysis, and reports from all stages

of development. AI is streamlining aspects of the regulatory submission and review process,

which traditionally can take a year or more from final data lock to approval.

Automated Document Generation and Review: AI-driven natural language processing can assist in

writing and organizing the common technical document modules required in submissions. For

example, generative AI tools can draft clinical study summaries or risk assessments by intelligently

summarizing trial results and safety data. This reduces the medical writing burden and ensures

consistency across documents. A regulatory technology study noted that machine learning

algorithms can cross-check new drug applications against past approvals to ensure all required

data and justifications are present. By quickly comparing a draft submission to a library of successful

(and failed) applications, AI can flag missing sections, inconsistent data, or potential questions

regulators might raise – allowing sponsors to address these before filing. This kind of automated

quality control helps avoid time-consuming back-and-forth questions from regulators after

submission, thereby shortening the review cycle. Pharmaceutical companies have begun using AI

“assistants” in compiling Module 2 summaries (overviews of quality, nonclinical, and clinical findings)

and have reported a noticeable reduction in the time needed to produce high-quality drafts

appliedclinicaltrialsonline.com appliedclinicaltrialsonline.com. Additionally, tools for intelligent

document tagging and hyperlinking expedite the assembly of electronic submissions by

automatically linking supportive evidence throughout the application, a task that otherwise takes

significant manual effort.

Data Standardization and Analysis for Submission: Regulators require that clinical trial datasets

be submitted in standardized formats (like CDISC SDTM and ADaM). AI greatly accelerates the

conversion and validation of trial data into these formats. In one example, an AI system at a CRO

achieved automatic transformation of raw trial data into the FDAʼs preferred format with 95%

accuracy, completing in hours what might have taken data managers weeks

appliedclinicaltrialsonline.com. This rapid data processing meant the clinical study report and

statistical analyses were ready 50% sooner than usual, enabling an earlier submission filing

appliedclinicaltrialsonline.com. Moreover, once data are standardized, AI-powered statistical tools

can quickly perform efficacy and safety analyses, even running simulations or sensitivity analyses

that bolster the submission. Some sponsors are using AI to generate draft tables and figures for

the submission in real-time as new data comes in, effectively preparing the final results on a rolling

basis appliedclinicaltrialsonline.com. This approach was credited with shaving weeks off the time to

reach key regulatory milestones (like Advisory Committee briefing documents or responses to

agency queries) appliedclinicaltrialsonline.com appliedclinicaltrialsonline.com.
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Regulatory Review and Decision Support: On the regulatory agency side, AI is also beginning to

play a role in expediting approvals. The FDA has recognized the need to harness AI to cope with the

growing volume of data in submissions. In early 2025, the FDA released a draft guidance on using AI

to support regulatory decision-making for drugs. Notably, the guidance encourages industry to

submit AI-generated evidence in areas like drug safety and quality, as long as a “risk-based

credibility assessment” is provided. This means the FDA is open to reviewing, for instance, an AI-

predicted toxicity result or AI-derived disease progression model as part of an approval package,

potentially reducing the need for certain conventional studies. The FDA has also prototyped internal

AI tools (sometimes dubbed “digital reviewers”), which can rapidly sift through submission

documents to identify critical information or inconsistencies. For example, an AI might highlight all

instances of a certain adverse event across thousands of pages, helping reviewers ensure nothing is

overlooked – thereby accelerating the review process. Additionally, health authorities have been

modernizing their submission platforms (e.g., adopting cloud-based data portals and AI for data

validation) to allow more real-time collaboration with sponsors. The COVID-19 pandemic spurred

regulatory agencies to work in parallel with sponsors using shared data environments; this trend,

combined with AI, enables rolling reviews and quicker feedback loops. According to industry experts,

a “tool-based, digital submission process” featuring AI-based data exchange can significantly

reduce processing time and enhance transparency during reviews.

Overall, while regulatory approval will always require careful human evaluation to ensure safety

and efficacy, AI is removing mundane and time-consuming hurdles. An analysis by regulatory

specialists in 2025 noted that implementing AI in the submission process is expected to

“significantly reduce time and cost in the development phases of new candidates”,

smoothing the path to approval. We are already seeing approvals granted faster when robust AI-

supported evidence is presented. For instance, the FDA has accepted simulation-based results

in lieu of certain clinical data (e.g., using modelled exposure-response relationships to avoid an

extra trial), directly cutting down the time to approval. In the coming years, as credibility

frameworks for AI models solidify, we can expect agencies to increasingly leverage AI outputs –

such as predicted outcomes, virtual patient analyses, or manufacturing quality predictions – to

make regulatory decisions more efficiently. The end result is a more streamlined approval

process that maintains high standards while getting effective treatments to patients sooner.

AI in Manufacturing Scale-up and Production

Even after a drug is approved, a critical determinant of how fast it reaches patients is the ability

to manufacture it at scale with consistent quality. The transition from small-scale clinical

manufacturing to full commercial production can be fraught with challenges that cause delays

(for example, optimizing a production process, scaling up yield, or meeting Good Manufacturing

Practice (GMP) quality specs). AI and digital technologies are now transforming pharmaceutical

manufacturing, enabling faster scale-up and more reliable production, which in turn accelerates

the time to market availability of new drugs. Key contributions of AI in this domain include:
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Process Optimization and Scale-Up Modeling: Traditionally, developing a scalable manufacturing

process for a new drug (whether a chemical synthesis or a biologic cell culture process) involves

extensive experimentation – tweaking process parameters, scaling equipment, and analyzing output

quality. AI greatly speeds up this optimization. Machine learning models can be trained on process

data to understand how factors like temperature, pH, mixing time, or nutrient feeds affect yield and

product quality. These models are then used to identify optimal process conditions much faster

than trial-and-error lab work. According to the FDA, AI-based models can help “identify optimal

process design and scale-up strategies that reduce development time and waste” in drug

manufacturing. For example, before scaling a new monoclonal antibody from a 50L pilot reactor to a

2000L production bioreactor, an AI may simulate various conditions to find the best agitation rate

and feeding schedule that maximize titer while maintaining product purity. This simulation-guided

approach means fewer failed batches and a shorter process development cycle. Some

manufacturers use digital twins of their production lines – virtual replicas powered by AI that can

predict how a process will behave at larger scale or if a parameter is changed. These digital twins

allow engineers to test scale-up scenarios in silico (hours or days of computation) instead of running

numerous full-scale test batches (which could take weeks each). As a result, companies can reach a

robust, scaled process and GMP readiness sooner. A McKinsey analysis observed that generative AI

and other models have the potential to dramatically reduce the time needed to refine manufacturing

processes, by learning from prior process data across products. In one case, a model-informed

scale-up eliminated several rounds of experimentation, cutting the scale-up time by months while

also reducing material waste.

Automated Control and Real-Time Release: AI is driving the adoption of “smart factories” in

pharma, where manufacturing equipment is outfitted with sensors feeding data to AI systems that

continuously monitor and adjust the process. This results in more efficient and faster production

cycles. For instance, AI-based control systems can adjust conditions on the fly to keep a process

within optimal ranges, reducing batch failures and variability. One major benefit is the possibility of

real-time product release. Traditionally, after producing a batch, companies must perform lengthy

laboratory tests to confirm the batch meets quality specifications (potency, purity, sterility, etc.),

which can take days or weeks per batch. With AI, manufacturers are moving toward real-time

analytics where the product quality is assured during the process through multivariate sensor data

and AI prediction models. As identified in an industry roundtable, integrating AI and advanced

analytics leads to “real-time quality monitoring” and could enable instant release of batches

once production ends, rather than waiting for post-hoc testing. This could shave weeks off the time a

finished drug lot becomes available for distribution. Additionally, AI enhances predictive

maintenance of manufacturing equipment – by analyzing sensor data, AI can predict when a

machine part might fail or when a cleanup is needed, so maintenance can be done proactively. This

minimizes unexpected downtime and keeps production schedules on track. A pharma manufacturing

case study noted that AI-based monitoring detected subtle shifts in process performance that

signaled equipment wear, allowing timely maintenance and preventing a potential 2-week production

halt. Overall, by improving efficiency, AI-managed facilities can ramp up volume faster (critical when

launching a new product to meet market demand). As a strength, companies reported “improved

efficiency and faster time to production” as a key outcome of AI-managed manufacturing

systems, along with faster process analysis and turnover between batches.
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Quality Control and Compliance: Quality control in pharma is rigorous – every batch must meet

specifications and every deviation must be investigated. AI accelerates quality assurance by

automating many control steps. For example, AI-powered computer vision systems can inspect

tablets or vials on the production line far more quickly and consistently than human inspectors,

catching defects in real time. A case in point: a manufacturer implemented an AI vision system for

vial inspection, which, after validation, was able to inspect products 10 times faster than the manual

process. While the initial validation of such a system can be time-consuming (to ensure itʼs as

accurate as human inspectors), once in place it significantly speeds up the inspection phase, which

is crucial for releasing product. AI algorithms also help in analyzing process deviations – by mining

historical batch data, they can often pinpoint the root cause of an out-of-spec result in hours,

whereas a traditional investigation might take days of laboratory work. This rapid resolution of issues

means the production line can resume operation faster after a hiccup. Moreover, regulatory

compliance is aided by AI-driven record-keeping and data integrity checks. Modern manufacturing

execution systems use AI to verify that every step was performed within allowed ranges and flag any

data anomalies instantaneously. This reduces the risk of compliance issues that could otherwise

force a manufacturing pause or product recall. The FDAʼs Emerging Technology team has been

actively working with companies to implement AI in manufacturing, and the agency has indicated a

willingness to approve AI-controlled processes as long as they are well validated. The end result is a

manufacturing process that not only scales up faster but also is more robust, reducing the likelihood

of supply disruptions once the drug is on the market.

Thanks to these innovations, companies can move from pilot production to full-scale market

supply in less time. For instance, Johnson & Johnson reported leveraging AI in their vaccine

production during COVID-19 to rapidly scale up output, using predictive models to optimize cell

culture conditions, which contributed to achieving mass production in months rather than years

(as noted in public communications). More systematically, a 2023 survey found that leading

pharma manufacturers adopting AI have seen on average a 20–30% increase in

manufacturing throughput and significantly faster technology transfer between facilities. In

summary, AI in manufacturing ensures that once a drug is approved, the supply chain can keep

pace with urgency – enabling patients to get the treatment sooner and reducing backlogs or

rationing of new medicines. As the PDA (Parenteral Drug Association) concluded in a recent

workshop, the integration of AI from raw material handling to production control yields a host of

benefits: “speed to production, continuous optimization, faster turnover, and scale-up capacity”

are all enhanced, ultimately supporting a quicker launch and broader patient access.

Case Studies and AI Platforms in Use

The biopharma industry has embraced AI across a spectrum of applications, and several

notable case studies illustrate its impact on development timelines:
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Insilico Medicine – Phase I in 30 Months: Insilico Medicine, a biotech that builds end-to-end AI

platforms for drug discovery (Pharma.AI), announced one of the first AI-designed drugs to enter

human trials. The candidate, for idiopathic pulmonary fibrosis, was discovered and optimized by AI

models, then advanced through preclinical testing in only 30 months. Compared to the typical ~6

years for discovery plus preclinical, this was a remarkable acceleration. By mid-2023 the drug had

completed Phase I with positive results and moved into Phase II, underscoring that AI can deliver not

just speed but also quality. Insilicoʼs approach combined deep generative models (to design novel

molecules) with predictive ADME/Tox algorithms, reducing design cycles and focusing only on high-

probability candidates. This case has been closely watched, and it validates that AI-found drugs can

progress faster without major safety setbacks.

Exscientia & Sumitomo – First AI Drug in 12 Months: Exscientia, in partnership with Sumitomo

Pharma, developed the first fully AI-designed drug to enter clinical trials, a molecule (DSP-1181) for

obsessive-compulsive disorder. Astonishingly, it took just 12 months from project start to identifying

the development candidate and entering a Phase I trial. Normally, that process takes around 4–5

years. Exscientiaʼs AI platform (Centaur Chemist) was able to generate and test compounds in silico

at an unprecedented rate, meeting multiple pharmacological criteria simultaneously. While the initial

OCD molecule was eventually shelved for strategic reasons, Exscientia has multiple other AI-

designed compounds now in trials (for example, an immuno-oncology CDK7 inhibitor). Their platform

consistently shows a ~70–75% reduction in design time for new leads. The success of Exscientia

(now a publicly traded company) highlights how AI-first biotech companies are building pipelines

rapidly: by 2023, Exscientia had at least 6 AI-designed drugs in clinical or IND-enabling stages

across oncology and immunology.

BenevolentAI – Rapid Drug Repurposing: Beyond de novo drug design, AI also shines in drug

repurposing. In early 2020, UK-based BenevolentAI applied its AI knowledge graph system to identify

existing approved drugs that might inhibit the COVID-19 virus. In a matter of days, their AI sifted

through vast biomedical databases and pinpointed baricitinib, a rheumatoid arthritis drug, as a

promising COVID-19 treatment due to its anti-inflammatory and antiviral properties. This was

published in The Lancet in February 2020, and subsequently baricitinib was tested in clinical trials for

COVID-19. By late 2020 it received Emergency Use Authorization and later full approval as a COVID-

19 therapy – an extraordinarily fast turnaround from hypothesis to patient use. The AI-driven insight

dramatically accelerated what might have been a trial-and-error process of scanning literature; it

thereby potentially saved lives early in the pandemic. This case exemplifies AIʼs ability to respond to

emerging health threats quickly by repurposing known drugs (a process that still requires trials, but

far fewer than developing a new compound from scratch).

Atomwise (AtomNet) – Faster Lead Discovery: Atomwise is a company using deep learning (their

AtomNet model) for structure-based drug design. In a collaboration with IBM and researchers,

AtomNet was used to screen millions of molecules in silico for new Ebola virus inhibitors – a task

completed in just a few weeks, after which top candidates were tested and found to have activity.

Such an approach can compress what might be a multi-year screening project into a few months.

Similarly, Atomwise has partnerships with large pharma companies to rapidly identify preclinical

leads for targets in CNS and oncology, often finding viable hits 5–10 times faster than traditional

high-throughput wet lab screening. These leads then enter the usual testing pipeline, but the initial

time to a lead compound is shortened significantly.

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent AI Applications in the Drug Development Pipeline

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 11 of 17

http://pharma.ai/
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-the-drug-development-pipeline.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-the-drug-development-pipeline.pdf


Clinical Trial AI Platforms – Trial Accelerators: Several platform solutions have emerged to help

pharma run faster trials. For instance, IBM Watson Health (before its restructuring) worked on AI to

analyze trial protocols and suggest optimizations (like simplifying overly strict inclusion criteria that

slow enrollment). Another example is Microsoftʼs AI for Health partnership with Novartis, which

built AI models to predict clinical trial outcomes and identify optimal trial designs – these have been

credited with reducing protocol design timelines at Novartis and improving their ability to launch

trials faster artefact.com artefact.com. On the startup side, companies like Unlearn.AI (creating

digital twin control patients) and Trials.ai (automating trial operations) have case studies where their

solutions cut months off trial durations (for example, Unlearn.AI helped a sponsor reduce the

required control arm size by 30%, enabling them to complete enrollment sooner than projected).

These case studies demonstrate that AI is not hypothetical in trial management – itʼs actively

delivering results today in making trials more time-efficient.

Across the industry, the uptake of AI is accelerating. A 2022 analysis found over 160 AI-driven

drug development programs underway in biotech startups, and by late 2023, at least 24 AI-

discovered molecules had entered Phase I trials, with a striking 80–90% success rate in

Phase I (higher than the historical average of ~63%). Big Pharma companies have also invested

heavily: e.g. Pfizerʼs collaboration with IBMʼs Watson, Rocheʼs partnership with AI startups for

clinical data mining, and GSKʼs in-house AI unit which identified new drug targets. The FDA itself

has launched the “CDER AI Pilot Program”, partnering with companies to explore AI in

chemistry and clinical data analysis. All these efforts, from discovery through clinical phases, are

building an ecosystem where AI is a standard part of the toolkit. The case studies above are

early indicators of how much AI can compress timelines. As more data becomes available and AI

models continue to learn and improve, we anticipate even more dramatic reductions in time-to-

market for the next generation of drugs.

Public Health Benefits of Shortening Drug Development

Speeding up the pipeline from discovery to patient access is not just a win for industry – it

carries profound public health benefits. When life-saving treatments reach the market faster,

patients and healthcare systems see tangible improvements:
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Faster Access to Life-Saving Treatments: Perhaps the most obvious benefit is that patients

receive effective new therapies sooner. For someone with a serious or terminal illness, even a

reduction of a year or two in drug development can be the difference between having or missing a

treatment in their lifetime. A recent health economics analysis quantified this impact globally: for

each year a drugʼs approval is accelerated, a median of ~79,920 life-years are saved per drug

worldwide. In other words, every year gained means tens of thousands of cumulative years of life

that patients enjoy because they got the drug earlier. Delays can be devastating – one ISPOR study

found that in Canada, delays in access to new cancer drugs cost 6,400 patients about 1,740 life-

years and 1,122 quality-adjusted life years (QALYs), alongside significant suffering. The worst

delays (seen in some countries with ~15-year lags in adopting new therapies) were estimated to

reduce survival by 5.7 life-years per patient in certain cases. Thus, accelerating development

directly translates to lives saved and improved quality of life, especially in areas like oncology, rare

genetic diseases, and other conditions where no adequate treatments exist. For example, the swift

development of immune checkpoint inhibitors in the 2010s (a process aided by data science

accelerating clinical decisions) has led to markedly improved survival in melanoma and lung cancer,

and earlier availability meant thousands of patients who would not have survived lived to see

remission. The societal value of these earlier treatments is immense – one study valued the life-years

saved by early drug availability in the range of $38,000 to over $1,000,000 per patient per month

(depending on the drug and disease severity). In short, time isnʼt just money in drug development;

time is lives.

Cost Savings for Patients and Healthcare Systems: Shortening the R&D timeline can lead to

significant cost savings. The development process contributes to the high cost of new drugs; if that

process becomes more efficient, the hope is that cost savings can be passed on through lower drug

prices or at least more sustainable healthcare expenditures. Moreover, when effective drugs come to

market sooner, they can prevent expensive medical events. For instance, an effective new heart

failure drug launched earlier could prevent hospitalizations that are very costly to the healthcare

system. In the macroeconomic sense, faster drug development and approval also mean patients

spend less time on ineffective treatments or in health decline. They can remain productive members

of society for longer, reducing indirect costs. The Canadian delay analysis cited above found that

those delays led to an estimated productivity loss of CA$106 million due to lost work and caregiver

burden. Therefore, timely access not only saves lives but preserves economic productivity. From a

payer perspective, accelerated development might also spread R&D costs over a longer market

period (drugs typically have a fixed patent term; if you launch earlier, there are more years of sales

before patent expiry), potentially allowing more moderate pricing per year. Itʼs also worth noting that

AI can reduce the failure rate in development by better candidate selection. Fewer late-stage

failures mean less sunk cost that needs to be recouped, which could stabilize or lower drug prices in

the long run. Additionally, healthcare systems benefit because patients get effective therapy sooner,

potentially avoiding the costs of prolonged illness or use of less effective (but still expensive)

alternatives. A concrete example is hepatitis C cures (direct-acting antivirals): their development

was accelerated through data-driven methods and once available, they cured patients who otherwise

would have progressed to liver failure or required transplants – interventions far more costly than the

drug. Earlier introduction of such drugs amplifies these savings.

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent AI Applications in the Drug Development Pipeline

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 13 of 17

https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-the-drug-development-pipeline.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-the-drug-development-pipeline.pdf


Improved Patient Outcomes and Public Health: Beyond raw survival, getting drugs to patients

sooner improves many outcome measures – patients have better quality of life, fewer disease

complications, and families experience less uncertainty. For chronic conditions, an earlier therapy

might prevent progression to disability. For acute diseases, lives are saved. Faster development also

allows more overlap in successive innovations. For example, if Drug A is approved 2 years faster,

researchers can start building on Drug A (through combinations or improvements) that much sooner,

accelerating next-generation improvements. This compounding effect can raise the trajectory of

medical progress. We saw this with HIV in the 1990s: quicker trials and approvals (helped by

surrogate endpoints and strong data management) enabled rapid iteration of drug “cocktails,”

turning HIV from a death sentence into a manageable condition in just a few years. On a population

level, sooner access can reduce disease prevalence or transmission. A tuberculosis or hepatitis drug

reaching the market earlier can reduce the infectious reservoir in the population, yielding public

health gains. Faster availability of vaccines is another clear example – an effective vaccine

introduced even months earlier can prevent thousands of cases. Notably, in the realm of antibiotic

resistance, AI is helping to discover new antibiotics (e.g., the 2020 AI-identified antibiotic halicin for

superbugs) much faster than before; if these can be brought to market quickly, they can curb the rise

of resistant infections and save countless lives that would be lost to untreatable infections.

Responsiveness to Emerging Health Threats: The COVID-19 pandemic underscored the value of

accelerating development. Historically, vaccines take 8–10 years to develop, but with concerted

effort and modern technology (including AI tools for genomic analysis and trial design), we had

authorized COVID vaccines in under one year. The impact of this speed was enormous: itʼs

estimated that COVID-19 vaccines saved 20 million lives in their first year of use (Dec 2020–Dec

2021) covidtimeline.ifpma.org. This unprecedented pace – partly achieved through AI-driven

methods like rapid antigen design (for mRNA vaccines) and real-time data analysis in rolling clinical

trials – demonstrated that fast-tracking development in a crisis can avert massive mortality. In

the future, AIʼs ability to quickly identify drug candidates or repurpose existing drugs could be crucial

in responding to pandemics or bioterror threats. For example, AI-based epidemiology systems

flagged the outbreak of COVID-19 in Wuhan early, and AI prediction helped prioritize which vaccine

candidates to pursue, compressing timelines. If a new pathogen emerges, AI can rapidly analyze its

genome to suggest targets for drugs or vaccines, design optimal immunogens, and even simulate

clinical trials via virtual populations to predict efficacy. This means medical countermeasures can be

deployed faster, limiting the spread and impact of the threat. The public health benefit is not just

lives saved, but also the avoidance of societal disruption. Similarly, for non-infectious emerging

threats – say a surge in opioid overdoses or a new environmental toxin – AI can expedite

development of interventions (like antidotes or novel treatments) to address the crisis more quickly

than our traditional drug development pipeline would allow. In summary, a nimble development

capability empowered by AI makes society more resilient: we can respond to emergencies in

months, not years, and that agility could prevent local outbreaks from becoming global pandemics

or rapidly quell health emergencies.
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Economic and Healthcare System Resilience: Faster drug development can also strengthen health

systems. When effective drugs are available sooner, healthcare providers can more quickly adopt the

best standards of care, improving overall population health. Moreover, the knowledge that

development timelines are shorter may encourage pharmaceutical investment in areas of unmet need

(including rare diseases or emerging infectious diseases) because the path to return on investment is

quicker and more certain. This could lead to a virtuous cycle where more conditions have therapies

being developed, further benefiting public health. From an economic standpoint, high development

costs and long timelines are often cited as reasons for high drug prices; reducing these factors could

alleviate some pressure on healthcare budgets. Additionally, when new therapies reduce disease

burden earlier, that can lower long-term healthcare costs (for example, curing a disease now

prevents decades of chronic treatment expenses). Faster access also means health systems can

plan better – during COVID, for instance, knowing that vaccines were on the near horizon (thanks to

accelerated trials) allowed governments to strategize vaccination campaigns and allocate resources,

as opposed to facing an open-ended crisis. In less acute scenarios, if an Alzheimerʼs drug is coming

3–4 years earlier than expected, healthcare systems can prepare infrastructure (like diagnostic

services) to deliver it effectively, amplifying its benefits.

In conclusion, accelerating the drug development timeline through AI and other innovations is

yielding a multi-faceted payoff. Patients gain extra years of life and health. Communities

benefit from the quicker containment of diseases and broader availability of cutting-edge

treatments. Healthcare systems and economies save costs, both direct medical costs and

indirect costs, and can reinvest those savings in further innovation or patient care. While speed

must always be balanced with thoroughness and safety, the examples in recent years show that

we can have both. With AI reducing the time to market, we are moving into an era where the gap

between a scientific discovery and an accessible treatment is narrowing. This means hope

arrives sooner for patients in need – whether itʼs the cancer patient awaiting a new

immunotherapy, the child with a rare disease awaiting their first therapy, or the world awaiting a

vaccine to stop a pandemic. Faster drug development, done responsibly, translates into

healthier, longer lives and a stronger public health defense for everyone

covidtimeline.ifpma.org.

Sources: This report drew on evidence from peer-reviewed journals, regulatory agency

publications, and leading industry analyses. Key references include Nature, npj Digital Medicine,

and Lancet studies on AIʼs impact; FDA guidance documents and commentary on AI in drug

development; reports by BCG-Wellcome, McKinsey, and others quantifying AI-driven

efficiencies; and case study disclosures from biopharma companies like Insilico, Exscientia, and

Novartis. These sources, as cited throughout, collectively demonstrate both the current

achievements and future potential of AI to accelerate each stage of bringing a drug to market –

ultimately to the benefit of patients and society at large.
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs

leads the US market in custom AI software development and pharma implementations with proven

results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex

Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US AI consultancy with comprehensive FDA, EMA, and 21 CFR Part 11

compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based AI expert with 20+ years

in software development, multiple successful exits, and patent holder. Recognized as one of the top

AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs,

chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private

cloud AI infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data

conversion, automated document analysis, and intelligent data extraction from clinical and regulatory

documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and

custom field force applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants,

and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory

management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and

real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,

and custom data visualization solutions for pharmaceutical insights.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.

We make no representations or warranties of any kind, express or implied, about the completeness,

accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or

its representatives be liable for any loss or damage including without limitation, indirect or consequential

loss or damage, or any loss or damage whatsoever arising from the use of information presented in this

document.

This document may contain content generated with the assistance of artificial intelligence technologies.

AI-generated content may contain errors, omissions, or inaccuracies. Readers are advised to

independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are

the property of their respective owners. All company, product, and service names used in this document

are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply

endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading AI software development firm specializing exclusively in

pharmaceutical and biotech companies. As the premier US-based AI software development company for

drug development and commercialization, we deliver cutting-edge custom AI applications, private LLM

infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance

software. Founded in 2023 by Adrien Laurent, a top AI expert and multiple-exit founder with 20 years of

software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your

business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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