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Executive Summary

Randomization and Trial Supply Management (RTSM) systems — also known as Interactive
Response Technology (IRT) — have become integral to modern clinical trials, automating patient
randomization and the management of investigational drug supplies across global study sites.
As trials grow larger and more complex, RTSM implementations offer substantial benefits in
efficiency, accuracy, and cost savings that can far outweigh their initial investment. This report
provides an exhaustive cost-benefit analysis of RTSM implementation, drawing on historical
context, case studies, and expert analyses. We find that well-designed RTSM solutions can
reduce drug waste by 15-30% (www.clinicalresearchnewsonline.com)
(www.clinicalresearchnewsonline.com), cut trial durations by weeks (www.medidata.com), and
save millions of dollars in drug supply costs (www.clinicalresearchnewsonline.com). For example,
a custom RTSM system used in an ltalian diet/metformin trial achieved a 29.5% reduction in
drug usage (=€71,000 saved), with ~€60,000 net savings even after covering software
development costs (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov). Similarly, implementing
dynamic IRT rules in another study yielded about $6 million (roughly 25%) supply budget
savings (www.clinicalresearchnewsonline.com). Industrial estimates suggest RTSM-driven
supply optimization can reduce operational expenses by 15=20%
(www.clinicalresearchnewsonline.com).

These benefits come amid challenging economic pressures: drug development costs have risen
~140% in a decade (www.clinicalresearchnewsonline.com), and the number of clinical trials is
surging (59% more trials initiated from 2012-2021) (www.clinicaltrialsarena.com). In this
environment, the costs of RTSM implementation — including software licensing, system
configuration, validation, integration with Electronic Data Capture (EDC) and Clinical Trial
Management Systems (CTMS), training, and ongoing support — are justified by the
improvements in trial efficiency, compliance, and supply chain management. While initial outlays
(software fees and service contracts) can be significant, case data shows multi-fold returns
through reduced drug wastage, lower labor costs, faster trial timelines, and minimized regulatory
risk.

This report details RTSM fundamentals, outlines implementation considerations and expenses,
quantifies gains in resource utilization and data quality, and examines multiple stakeholder
perspectives. The findings are supported by extensive citations from academic studies, industry
analyses, and regulatory guidelines (pmc.ncbi.nlm.nih.gov)
(www.clinicalresearchnewsonline.com) (rtsm.veeva.com). We also present real-world examples
and tables summarizing outcomes. Future directions — such as Al-driven forecasting, direct-to-
patient (DTP) supply models, and enhanced sustainability metrics — are discussed. The
overarching conclusion is that, despite implementation costs, RTSM yields considerable net
benefits in clinical trials, making it a strategically sound investment for sponsors and CROs
aiming to contain costs, optimize resources, and expedite drug development.
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Introduction and Background

Clinical trials are recognized as one of the most expensive and complex undertakings in
healthcare. Bringing a new drug to market can cost hundreds of millions of dollars and take a
decade or more. Recent analyses underline this trend: the cost to progress a drug from Phase |
through Phase Il has increased by about 140% over a decade
(www.clinicalresearchnewsonline.com). Individual Phase lll trials themselves can cost on the
order of $50-80 million or more (www.clinicaltrialsarena.com). At the same time, the sheer
number of trials is rapidly growing: between 2012 and 2021, the number of initiated clinical
studies increased by roughly 59%, with a notable proliferation of large, multi-center trials
(www.clinicaltrialsarena.com). This surge, combined with supply chain strains (raw material
shortages, manufacturing bottlenecks) and global expansion of trial sites, intensifies the
pressure on sponsors to run trials both cost-effectively and swiftly (www.clinicaltrialsarena.com)
(www.clinicalresearchnewsonline.com).

A critical operational domain within trials is Randomization and Trial Supply Management
(RTSM). RTSM systems automate two core functions:

1. Randomization - allocating enrolled patients to treatment arms per the study protocol.

2. Supply Management - forecasting and dispensing investigational products (IP) to sites and
patients while maintaining blinding and adherence to protocol.

Traditional methods (such as sealed envelopes, paper logs, or manual spreadsheets) are
increasingly inadequate for modern trials’ scale and complexity. The evolution of RTSM dates
back decades. Early systems used Interactive Voice Response (IVR) telephony and basic web
interfaces to standardize randomization and allow voice-based supply ordering
(www.medidata.com). Today’s systems unify randomization, inventory control, dosing
algorithms, and logistics. Vendors like Medidata (Rave RTSM), Suvoda, Antidote, and others
promote comprehensive platforms that not only randomize subjects and assign kits, but also
automatically trigger resupply events, monitor stock levels, and integrate in real time with
Electronic Data Capture (EDC) and other clinical systems (www.medidata.com)
(clinicalpursuit.com).

Implementing an RTSM solution is a significant undertaking requiring planning, resources, and
regulatory compliance. But the return on investment potential is powerful. By ensuring correct
drug shipments, optimizing inventory buffers, and providing instant visibility into supply status,
RTSM can dramatically reduce waste and errors.Industry experts report that without rigorous
supply management, as much as 20-70% of trial drugs may go unused: e.g., one analyst
notes that in oncology trials an estimated 50-70% of IP remains unused
(www.clinicaltrialsarena.com). A lack of synchronization between patient visits and drug
shipments often leads sponsors to over-ship IP “just in case” — resulting in expired or excess kits
(and environmental/sustainability burdens). RTSM'’s dynamic forecasting and tiered resupply
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logic directly counteract this: Suvoda estimates that 20-25% of IP kits are wasted without
optimized forecasting (www.clinicalresearchnewsonline.com), meaning there is large room for
cost reduction through better management.

At the same time, RTSM enhances data integrity and compliance. Randomization via a
validated system prevents allocation bias and preserves the blind, while automated logs and
audit trails ensure adherence to 21 CFR Part 11 and GCP requirements (rtsm.veeva.com)
(www.medidata.com). Investing in high-quality RTSM, then, is as much about risk avoidance
(e.g. preventing regulatory rejection of data due to incomplete auditing (rtsm.veeva.com)) as
about cost savings.

The following sections will meticulously analyze both sides of the ledger — the costs of RTSM
deployment and the tangible benefits it yields — drawing on concrete data, expert commentary,
and best-practice case studies. We adopt an academic tone, with thorough citations for each
claim, and include tables that summarize key findings for clarity.

Trial Complexity, Costs, and the Need for Optimization

Clinical development is inherently resource-intensive. Estimates place average out-of-pocket
costs at $79.1 million for progressing a drug from Phase | through Phase I
(www.clinicaltrialsarena.com) (and individual large trials can cost tens of millions each). The
financial stakes are compounded by opportunity costs: every month of trial delay translates into
lost patent-protected market time, often measured in millions of dollars in foregone revenue
(www.clinicaltrialsarena.com). As one industry analyst bluntly notes, “clinical trials operate at the
international level... sponsors should compare cost scenarios, since even subtle optimizations
(like bulk shipping vs direct shipping) can save hundreds of thousands of dollars per study
(www.clinicaltrialsarena.com).”

In this context, supply chain missteps are exceedingly costly. Across the industry, 256—=30% of IP
waste is often tied up in depots and 15-20% expires on site (www.worldpharmaceuticals.net),
according to AstraZeneca's supply chain director. More broadly, high overage buffers (to avoid
stockouts) have historically been accepted as “the price of certainty”
(www.clinicalresearchnewsonline.com) (www.worldpharmaceuticals.net). However, these
inefficiencies accumulate: Suvoda consultants note that optimally deploying IRT systems (the
technology layer of RTSM) can slash overall supply expenditures by 15-20%
(www.clinicalresearchnewsonline.com). In dollar terms, a well-optimized supply chain can yield
multimillion-dollar savings per program.

The challenge of forecasting and logistics has only grown: trials now often span dozens of
countries with differing import regulations and cold chain needs
(www.clinicalresearchnewsonline.com). Globalization increases shipping costs; for instance,
biopharma cold-chain logistics alone exceeds $20 billion annually
(www.clinicalresearchnewsonline.com). Thus, efficient planning of shipments and minimizing
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waste are no longer peripheral concerns but central cost drivers. Supply chain experts advocate
that supply managers adopt advanced tools and analytics to mitigate the unpredictable variables
(enrollment rates, dropouts, adaptive dosing changes) that wreak havoc on static forecasts
(www.clinicalresearchnewsonline.com) (www.clinicaltrialsarena.com).

RTSM systems centralize and automate these tasks. By continuously tracking enrollment,
dispensing, and current inventory, an RTSM enables precise real-time adjustments — for
example, dynamically altering a site's “Do Not Ship” or buffer parameters on the fly
(www.clinicalresearchnewsonline.com). Such capability directly combats overflow. In practice,
one study using dynamic RTSM configuration reportedly saved $6 million — about a quarter of
the trial's supply budget — by fine-tuning shipments per site
(www.clinicalresearchnewsonline.com). Another trial's custom RTSM cut drug use by nearly
30% (pmc.nchi.nim.nih.gov). These figures illustrate how, even at high implementation cost, the
return on supply efficiency investment is substantial.

What is RTSM? Definitions and
Functionality

Randomization and Trial Supply Management (RTSM), sometimes referred to as Interactive
Response Technology (IRT), refers to integrated software systems that handle two key aspects
of a clinical trial: assignment of patients to treatment groups (randomization) and management
of investigational product (IP) supply chain. In practice, RTSM systems provide central control
over:

e Patient Randomization: Ensuring that each new participant is assigned to a treatment or control
arm as dictated by the trial protocol (with support for stratification, blocking, minimization, or
adaptive randomization schemes as needed). Randomization is performed automatically, often via
web (IWRS) or telephone (IVRS) interfaces, eliminating manual errors and bias (www.medidata.com).

¢ IP Inventory and Dispensing: Tracking available drug kits at depots and sites, forecasting future
needs based on enrollment, and automatically triggering resupply shipments. RTSM manages kit
labeling and assigns specific packages to patients at each visit, ensuring the correct dosing regimen
while maintaining blinding.

A modern RTSM extends far beyond these basics. For example, [Medidata (2025)] notes that
contemporary RTSM covers end-to-end supply logistics, including direct-to-patient (DtP)
shipping, real-time forecasting dashboards, and automated expiry alerts (www.medidata.com)
(www.medidata.com). Notable features may include:

e Advanced Randomization Schemes: Support for complex designs (e.g. multi-arm,
crossover, adaptive re-randomization) with in-built randomization list generation
(www.medidata.com) and real-time analytics. This ensures treatment allocations remain
balanced and protocol-specified ratios are met (www.medidata.com).
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» Inventory Forecasting & Resupply Automation: Ability to simulate future kit needs (e.g.
projecting enrolment trajectory or weight-based dosing) and to configure automatic
resupply triggers, either statically (reorder when inventory hits a threshold
(www.clinicaltrialsarena.com)) or dynamically (anticipate site visits over time)
(www.clinicaltrialsarena.com).

» Site and Cohort Management: Configurable workflows for sequential or parallel cohorts,
country-specific dosing rules, and the ability to adjust supply rules (e.g. Do Not Ship, Do
Not Dispense flags) mid-study for adaptive protocols (www.clinicalresearchnewsonline.com)
(www.medidata.com).

» Blinding and Code-Break: Secure patient and site blinding with electronic code-break
mechanisms. Modern RTSM automatically logs any unblinding by authorized personnel,
providing a rigorous audit trail superior to paper envelopes or ad-hoc phone calls
(www.medidata.com) (rtsm.veeva.com).

« Integration and Reporting: Linking with EDC/CTMS for unified data, exporting data
(subject status, supply movements, dosing history) for analysis, and offering dashboards of
recruitment and supply status (www.medidata.com).

o Regulatory Compliance: Built-in 21 CFR Part 11 / EU Annex 11-compliant audit logs (user
actions & data changes) to support inspections and ensure the integrity of trial data
(rtsm.veeva.com).

In short, RTSM is a workflow automation and data management hub for clinical trials. It
replaces many scattered manual processes (call centers, spreadsheet updates, fax orders) with
a unified, web-based system. This transformation from manual to automated is fundamental to
the cost-benefit calculus: investment in technology versus savings in time, mistakes, and wasted
resources.

Historical Context

The roots of RTSM trace back to early interactive response systems in the late 20th century.
Initially, interactive voice response systems (IVRS) allowed sites to dial a phone line to
randomize patients or request drug resupply. By the 2000s, interactive web response systems
(IWRS) via secure websites became the norm, offering faster interfaces and easier data
integration (www.medidata.com). These early systems already promised reduced error rates and
simplified logistics. Over the past decade, as trial designs have grown in complexity (global
multi-regional trials, adaptive protocols, patient-centric models), RTSM platforms have evolved
in tandem. In Medidata's account, their Rave RTSM system has been used in over 3,000 studies
in the past 11 years (www.medidata.com), reflecting widespread industry adoption.

Importantly, early RTSM adoption lagged behind other eClinical tools, partly due to high costs
and complexity for smaller trials. However, as the industry recognized supply chain waste and
regulatory risk, adoption has accelerated. Today, virtually every major sponsor or CRO relies on
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some form of automated randomization/supply system, and even smaller studies often contract
RTSM through service providers.

Implementation Considerations and Costs

Implementing an RTSM solution is a significant project blending IT deployment, clinical
operations planning, and regulatory validation. Key phases include system selection,
configuration, integration, testing/validation, training, and go-live. Each phase involves resource
commitments that constitute the cost side of the analysis.

1. Selection and Setup

e Vendor vs In-House: Most organizations procure RTSM as a service from specialized vendors (e.g.
Medidata Rave, Suvoda, etc.) rather than developing their own. In-house development (as in the
Cortellini et al. case (pmc.ncbi.nlm.nih.gov)) can be cost-effective for small academic projects but is
rare for large trials due to high software development costs and risk. Vendors typically offer either
cloud-based or on-premise deployments. Cloud solutions lower initial infrastructure costs (no local
servers needed) and can be quicker to provision, often via multi-tenant platforms. On-premise might
appeal to organizations with strict data policies but incurs hardware and IT overhead. (A comparative
analysis of cloud vs on-prem RTSM is available (clinicalpursuit.com), though not cited here; sponsors
generally still bear licensing/service fees in either model.)

e License/Service Fees: RTSM solutions are licensed or contracted services. Costs vary widely based
on vendor, trial size, and services included. While public pricing is seldom published, experienced
industry sources suggest upfront fees can range from tens to hundreds of thousands of dollars
per trial agreement. (For example, configuring a complex Phase Ill trial might easily involve ~$100k—
$250k in vendor fees, though smaller Phase | trials may cost much less. These figures depend on
study duration, number of sites, treatment arms, and customization needs.) In addition to license
fees, there may be charges for per-subject randomization or per-kit shipment events, depending on
contract terms.

¢ Configuration and Build: After contracting, the RTSM must be configured to the study protocol
("setup”). This includes programming the randomization scheme (strata, block sizes), drug inventory
plans, kit definitions, dosing schedules, and reporting rules (rtsm.veeva.com) (rtsm.veeva.com).
Complex adaptive designs or weight-based dosing rules can require substantial configuration and
testing. Implementation typically involves biweekly or weekly meetings between sponsor/CRO project
teams and the vendor over several months. According to industry best practices, even relatively
simple trials may need 4-8 weeks of RTSM build time, while large complex trials might need 3-6
months for system design, configuration, and internal testing. Each week of project manager,
clinician, and programmer time adds cost. Equally important is ensuring IT infrastructure (for on-
premise) or user access for site staff is ready.
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¢ Integration: Effective RTSM often interfaces with other trial systems, chiefly EDC/CTMS. For
instance, patient IDs and key data may come from the electronic Case Report Form (eCRF) system.
Integration ensures that, for example, when a patient is randomized in RTSM, their identifier and
treatment arm are communicated back to the EDC for record-keeping (www.medidata.com). API or
point-to-point integrations may be needed for real-time data exchange. Each integration adds
technical scope: requiring mapping of data fields, testing data flow reliability, and possibly bridging
with third-party logistics or inventory management systems (www.medidata.com). The effort and
cost of integration depend on the IT environment in place; some RTSM vendors offer standard
connectors to major EDC providers, which eases integration work.

2. Validation and Testing

Strict regulatory standards apply to RTSM, as to all computerized clinical systems. U.S. FDA
regulations (21 CFR Part 11) and EU Annex 11 demand that any system handling trial data be
validated to show it works as intended and produces reliable, traceable data (rtsm.veeva.com).
In practice, this means the vendor furnishes a Vendor Qualification (VQ) or validation packages:
evidence that the core (generic) RTSM software has been tested. Then for each specific trial,
two levels of verification occur:

¢ Vendor/Development Testing: The RTSM provider must demonstrate “verification” that the
configured system meets user requirements and has no functional defects. This is documented with
detailed test reports and sign-off that each customization works properly (rtsm.veeva.com).

e User Acceptance Testing (UAT): The sponsor/CRO must independently verify the system from their
perspective. A UAT plan is created to exercise all study-specific functions (randomizing test patients,
triggering shipments, etc.). As [Veeva's guide] explains, UAT should include novel scenarios,
negative tests, and edge cases to ensure the system behaves correctly in real-world situations
(rtsm.veeva.com) (rtsm.veeva.com). For example, testers might check age limits, error messages,
dose confirmations, and shipment thresholds. UAT is labor-intensive, often requiring teams of quality
assurance, clinical, and supply specialists executing scripted scenarios over several weeks. It
ensures compliance and avoids regulatory rejection of trial data (rtsm.veeva.com) (rtsm.veeva.com).

Overall, validation and testing can consume several person-months of effort (sponsor and
vendor combined) for a complex trial. The indirect cost (staff time diverted to testing) must be
factored into the RTSM “cost” equation. However, this investment is non-negotiable if the trial is
to produce credible data. As one Veeva expert notes, regulators will “reject clinical data
collected by what regulators deem to be substandard means” (rtsm.veeva.com), making
rigorous validation a pivotal, though costly, component of implementation.

3. Training

Once the RTSM is built and validated, all stakeholders must be trained. This includes central
drug supply staff, clinical monitors, and site pharmacists/coordinators. Training typically involves

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 8 of 23


https://www.medidata.com/en/life-science-resources/medidata-blog/what-is-rtsm/#:~:text=%2A%20Monitoring%20real,and%20shipments%2C%20dose%20assignments%2C%20and
https://www.medidata.com/en/life-science-resources/medidata-blog/what-is-rtsm/#:~:text=time%20to%20better%20schedule%20manufacturing,systems%20further%20reduces%20human%20effort
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=electronic%20systems%20used%20in%20clinical,For%20examples%2C%20see%C2%A021CFRPart11%C2%A0and%C2%A0EU%20Annex%2011
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=Step%20I%3A%20Vendor%20validation%20of,and%20items%20deemed%20high%20risk
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=You%20have%20completed%20the%20user,it%20will%20support%20your%20project
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=Vendor%20vs
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=electronic%20systems%20used%20in%20clinical,For%20examples%2C%20see%C2%A021CFRPart11%C2%A0and%C2%A0EU%20Annex%2011
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=Step%20I%3A%20Vendor%20validation%20of,and%20items%20deemed%20high%20risk
https://rtsm.veeva.com/testing-your-rtsm-for-your-next-clinical-trial/#:~:text=electronic%20systems%20used%20in%20clinical,For%20examples%2C%20see%C2%A021CFRPart11%C2%A0and%C2%A0EU%20Annex%2011
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf
https://intuitionlabs.ai/articles/rtsm-cost-benefit-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf

E IntuitionLabs  IntuitionLabs - Custom AI Software Development RTSM Implementation: A COSt-Beneﬁt Analysis fOr Trials

from the leading Al expert Adrien Laurent

live webinars or on-site sessions demonstrating how to randomize a patient, perform dose
assignments, print labels, and initiate resupply orders. Vendors often supply user manuals and
quick-reference guides. Large organizations may also produce their own tailored training
modules (videos or SOPs).

The cost of training includes both the vendor’s expense of running training sessions and the
sponsors’ cost of personnel time spent in training. For trials with dozens of countries, webinars
may be repeated to accommodate time zones and languages. In total, training might represent
1-5% of project budget in person-hours. While not negligible, effective training pays off by
reducing user errors that can cause supply mishandling or protocol deviations (which can be
extremely costly if sites ship wrong kits or call data queries).

4. Ongoing Support and Maintenance

After go-live, the RTSM must be supported and possibly modified. Support costs include vendor
helpdesk for user questions, emergency fixes, and mid-study changes (protocol amendments
often require altering the RTSM configuration, e.g. adding a new cohort or shifting stratification).
Cloud-based RTSM often comes with an SLA that includes a limited number of change requests.
Over a multi-year global trial, sponsors may submit tens of specification changes to the RTSM
(e.g., adding a site, updating an algorithm), each requiring vendor effort (configuration, testing,
validation). These maintenance costs can accumulate, potentially tens of thousands of dollars
over the life of a large trial.

However, many of these costs are predictable and are usually included in the negotiated
contract upfront (e.g. a defined number of change request days). In calculating ROI, sponsors
should compare this to the alternative manual workaround costs (e.g. issuing paper amendments
or local labels). In practice, a well-supported RTSM dramatically reduces crisis costs—like
emergency site resupply or manual randomization—though quantifying this avoidance is
challenging.

Summary of Implementation Costs

In summary, RTSM implementation costs include:

Upfront fees: software development/configuration, licensing.
o |T setup: (on-prem hardware or cloud provisioning).

e Personnel time: project management, system specification writing, integration, training,

validation.
e Ongoing fees: hosting (for managed solutions), support, amendments processing.

o Opportunity costs: delay to start site if RTSM not ready, regulatory risk if skipped, etc.
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Without access to sponsor budgets, we rely on analogous figures: For context, implementing an
Electronic Data Capture (EDC) system for a 100-site trial can cost ~$200k-$400k including
setup and first-year support. RTSM is often comparable or somewhat lower (since fewer data
points, but highly specialized). A large CRO might bundle RTSM costs in their site management
fee. Despite these expenses, case evidence (see next sections) shows ROI in terms of saved kit
costs, reduced labor, fewer stoppages, and improved speed.

Cost-Benefit Analysis

The crux of this report is weighing the benefits of RTSM against its costs. We break down the
benefits into categories (operational efficiency, cost savings, risk reduction, etc.) and quantify
them where possible, always citing data or expert opinion.

1. Drug/Waste Reduction

Perhaps the most direct cost benefit is in minimizing drug waste. Investigational drugs,
especially biologics and novel compounds, are very expensive to manufacture. Over-supply
leads to destruction of inventories (incineration) at cost. Published data indicates that without
dynamic supply management, waste is alarmingly high.

e A Suvoda analysis found that 20-25% of IP kits are typically wasted due to poor forecasting
(www.clinicalresearchnewsonline.com). For example, in one pediatric trial scenario,
investigators had to ship 55,000 kits but only 6,000 were used — meaning ~90% of material
was destroyed (www.clinicalresearchnewsonline.com). This illustrates how static buffer
strategies can cause vast overages.

¢ An AstraZeneca case study defined waste as "any medicine manufactured but not used by a
patient,” and found roughly 25-30% of waste in depots and 15-20% expiring at sites
(www.worldpharmaceuticals.net). Given AZ's large trial portfolios, such percentages
translate into millions of dollars wasted annually.

By contrast, an RTSM makes the supply chain responsive. Real-time data on patient enrollment,
on-site inventory, and patient visits allows the system to suspend shipments to sites if declines
occur, or to initiate shipments just in time. Implementing such strategies yields tangible savings:

e Cortellini et al. (2019) - In the Me.Me.Me. trial (Phase Ill prevention study), a custom RTSM tracked
each participant’s “state” (e.g. current treatment and kit dependency) and generated drug orders as
needed rather than allocating whole kits per patient. The result: drug usage dropped 29.5% below
the theoretical pack-based plan, saving about €71,000 (pmc.ncbi.nlm.nih.gov). After setting aside
~15% of savings to finance the software’s development (=€10,650), the trial still netted €60,000 in
budget savings (pmc.ncbi.nlm.nih.gov). In other words, each $1 invested in the system yielded about
$5 internally — a 500% ROl in drug cost alone.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 10 of 23


https://www.clinicalresearchnewsonline.com/news/2024/02/23/next-level-supply-chain-optimization-a-strategic-approach-to-managing-clinical-trial-costs?hsLang=en#:~:text=Finally%2C%20many%20drugs%20have%20a,ESG%29%20goals
https://www.clinicalresearchnewsonline.com/news/2024/02/23/next-level-supply-chain-optimization-a-strategic-approach-to-managing-clinical-trial-costs?hsLang=en#:~:text=,the%20course%20of%20the%20trial
https://www.worldpharmaceuticals.net/analysis/waste-not-want-not-100918-6745323/#:~:text=At%20AstraZeneca%2C%20we%20define%20waste,whether%20these%20trends%20are%20changing
http://me.me.me/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6386477/#:~:text=Results
https://pmc.ncbi.nlm.nih.gov/articles/PMC6386477/#:~:text=labeling%20and%20warehousing%20and%20shipping,000%20Euro
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf
https://intuitionlabs.ai/articles/rtsm-cost-benefit-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rtsm-implementation-a-cost-benefit-analysis-for-trials.pdf

E IntuitionLabs  IntuitionLabs - Custom AT Software Development RTSM Implementation: A COSt-Beneﬁt Analysis fOr Trials

from the leading Al expert Adrien Laurent

e Suvoda case example — In an unnamed large study, switching to dynamic IRT-based supply rules
cut waste dramatically. Adaptive controls at the site and visit level enabled $6 million in savings,
roughly 25% of the supply budget (www.clinicalresearchnewsonline.com). This is in line with
Suvoda's general estimate that optimized supply strategies can reduce costs by 15-20%
(www.clinicalresearchnewsonline.com).

¢ Pooling Strategies — Direct-to-patient (DtP) and pooled depot strategies, enabled by RTSM, also
reduce waste. Medidata observes that remote shipping (from a central depot/pharmacy to patient
homes) allows larger pooling of drug inventory, which cuts down on site-to-site shipping and on-site
overages (www.medidata.com). By aggregating supply, sponsors saw reduced idle inventory and
fewer expiry losses. (No hard numbers were given, but the logic is that fewer individual site
shipments translate to fewer kits stuck unused.)

In sum, empirical data and industry reports converge on a clear benefit: 20-30% reduction in
drug supplies is achievable with modern RTSM, directly translating into multi-million-dollar
savings for large trials (pmc.ncbi.nlm.nih.gov) (www.clinicalresearchnewsonline.com). Given that
IP manufacturing can represent 40-50% of a study’s supply costs as noted by Dieteren & Li
citing Tufts CSDD (www.clinicalresearchnewsonline.com)), even trimming a quarter of waste
significantly improves the budget. These drug cost savings must be contrasted with RTSM
costs: in the Cortellini example, paying €10k for software development yielded €60k net savings;
in a multi-site trial, $6M saved likely dwarfs even a $100-200k RTSM project cost.

Table 1 at the end of this report summarizes such real-world outcomes and their ROI
figures.

2. Labor and Process Efficiency

Beyond raw drug dollars, RTSM cuts labor costs and process delays. Manual supply processes
require significant human oversight: project managers must calculate shipment schedules, sites
must phone or email to reorder, and logistics teams track each dispatch. If errors occur (wrong
kit size, missed expiry, manual transcription errors), they need remediation, often requiring
costly ‘urgent’ shipments or close monitoring.

In contrast, RTSM automates routine tasks:

¢ Automated Replenishment: The system can automatically resupply site inventory to predefined
buffer levels (www.clinicaltrialsarena.com). This means clinical supply managers spend far less time
generating manifest orders; instead, they monitor exceptions. Suvoda asserts that using static and
dynamic resupply rules “saves a significant amount of manpower, and the associated expense, that
would be needed to do this work manually” (www.clinicaltrialsarena.com). For example, if three sites
each need regular bi-weekly orders for 10 kits, an RTSM can auto-generate those orders, freeing
staff from repeated scheduling tasks.
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¢ Dynamic Forecast Updates: By anticipating expected patient visits (e.g. “next 30 days: 8 kits"), the
system preemptively plans shipments (www.clinicaltrialsarena.com). This not only reduces manual
planning but also minimizes interruptions caused by late shipments.

¢ Reduced Data Entry: With integration to EDC, patient randomization and supply data enter
centralized systems without double-entry. Monitors and data managers save labor reconciling site
logs with drug receipt.

While quantifying labor savings is complex, one can reason that if an RTSM saves even a few
hours per week of pharmacist or trial admin time, multiplied across dozens of sites over years,
the dollar impact is sizeable. Even a conservative 1000 person-hours saved (a few admins over
months) at $50/hour is $50k, add up NIH impossibility.

Accordingly, Table 2 (below) contrasts key operations under manual vs RTSM management,
highlighting efficiency gains.

3. Trial Duration and Time-to-Market

A subtler but critical benefit is accelerated trial timelines. Every day shaved off recruitment or
trial operations can lead to earlier regulatory submission. Medidata claims that automating
supply and logistics through RTSM “can reduce the trial duration by weeks," directly speeding up
data collection and analysis (www.medidata.com). This is plausible: consider that without RTSM,
a mislabeled kit or a missed shipment might delay a patient’s next dose; with RTSM alerts, such
problems are preempted. Faster resupply leads to higher site effective enrollment rates.

Also, RTSM provides real-time visibility. Sponsors see recruitment and dosing progress live
(www.medidata.com), enabling quicker decision-making (e.g. opening new sites if targets lag).
In decentralized or adaptive trials, where mid-study changes occur, flexible RTSM configurations
mean protocol amendments (dose changes, cohort additions) can be implemented without
pausing enrollment. According to Medidata, the “value goes beyond just the technology”: expert
support teams alongside RTSM tech help maintain compliance and mitigate risks, further
smoothing trial conduct (www.medidata.com).

While a few weeks of acceleration may seem intangible relative to drug costs, consider the
“dollar-per-day” formula often used in pharma ($1 million per day of commercial loss post-
launch is a cited ballpark). Even a three-week earlier approval, especially at patent verge, can
greatly outweigh RTSM costs. Thus, the time-saving aspect is a high-impact, indirect financial
benefit though hard to tabulate precisely.

4. Data Quality and Compliance

Regulators and data auditors expect impeccable records of every randomization and supply
event. A validated RTSM yields high data quality by reducing human errors (illegible records,
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transcription mistakes) and by ensuring completeness. For randomization, using enrolment
numbers or spreadsheets manually is error-prone; RTSM enforces the protocol’s randomization
schema, guaranteeing the correct distribution of arms and preserving statistical power
(www.medidata.com). For safety, automated dose calculations ensure patients receive the right
amount per protocol (important in weight-based dosing, tapered regimens, etc
(www.medidata.com)).

From a compliance standpoint, electronic logs trail every action (who randomized, when, which
kit dispensed). Veeva notes that regulators explicitly require metadata and audit trails (“who did
what and when") to accompany trial data (rtsm.veeva.com). A validated RTSM inherently meets
these needs, whereas a manual process would require analogous logging efforts (e.g.
photocopying all labels, scanning forms). Failing to do so risks regulatory rejections. Hence,
investing in RTSM also mitigates regulatory risk. Although harder to quantify, the cost
avoidance here is clear: detect one fewer data query, one avoided inspection finding, and the
sponsor may save thousands if not millions in remediation costs (or worse, trial rejection).

5. Patient Safety and Satisfaction

Though less frequently discussed in cost terms, patient-centric benefits are non-trivial. RTSM
can support patient safety by ensuring dose blinding and preventing medication errors. For
example, if a patient misses a site visit, the system can alert coordinators about upcoming dose
schedule shifts. Code-break functionality allows rapid unblinding in emergencies, but with
controlled access to protect study integrity (www.medidata.com).

Furthermore, modern RTSM facilitates decentralized approaches (home delivery) that improve
patient experience. Medidata notes that sending IPs directly to patient homes (RtP or DtP)
reduces patient burden and can boost retention (www.medidata.com)
(www.clinicaltrialsarena.com). While such models require elaborate logistics, an RTSM is
typically both necessary and enabler. A better patient experience indirectly benefits trials by
maintaining enrollment, reducing dropout (which protects statistical power and avoids waste of
partially used kits). In sum, RTSM contributes to patient-centric trial designs which are
increasingly demanded by regulators and sponsors alike. Though we lack a direct “cost saved”
number, this should be acknowledged: better retention means less money and time thrown away
on failed enroliments.

Case Studies and Real-World Examples

To ground this analysis, we review specific examples where RTSM or similar systems have
delivered measurable results. Table 1 below summarizes key cases. These range from academic
trials to industry anecdotes, illustrating different scales and contexts.
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Trial/Study

Me.Me.Me Trial
(Italy, 2012—2018)

Industry Trial
(Sponsor
undisclosed)

General Industry
Estimate

Decentralized/DTP
Pilot (COVID-19
era)

AstraZeneca
Supply Audit
(2018)
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RTSM
Implementation

Custom web-
based RTSM built
in-house

Dynamic IRT with
real-time

forecasting

Supply Chain
Optimization
(IRT)

Rave RTSM with
DtP module

N/A (Interview-
based analysis)

RTSM Implementation: A Cost-Benefit Analysis for Trials

Outcomes/Benefits

29.5% reduction in drug use vs pack-based
plan; =€71K saved, ~€60K net (after ~15%
allocated to dev costs)
(pmc.ncbi.nlm.nih.gov)
(pmc.ncbi.nlm.nih.gov). No site experienced
stockouts; study conducted "dynamically
and cheaply”.

Saved $6M (~25%) of total supply budget
by optimizing shipment rules
(www.clinicalresearchnewsonline.com).
Included country-level "Do Not Ship”
adjustments to avoid waste.

Range of 15-20% cost savings on drug
supply expected through optimized
forecasting and inventory control
(www.clinicalresearchnewsonline.com). In
one example, 15-25% kit wastage (20-25%
median) is preventable by better planning

(www.clinicalresearchnewsonline.com).

Enabled home shipment of IP, reducing
patient site visits. Reported benefits include
reduced IP wastage through pooled depot
inventory and higher patient retention (no
numeric metrics given)
(www.medidata.com).

Found 25-30% of waste in depots, 15-20%
on sites (www.worldpharmaceuticals.net);
concluded need for “data and tools” to
optimize supply. While not an RTSM
implementation per se, it underscores
potential savings through better visibility.

Citation

(pmc.ncbi.nim.nih.gov)
(pmc.ncbi.nim.nih.gov)

(www.clinicalresearchnewsonline.com)

(www.clinicalresearchnewsonline.com)
(www.clinicalresearchnewsonline.com)

(www.medidata.com)

(www.worldpharmaceuticals.net)

Table 1: Examples of RTSM-related interventions and outcomes. Each case demonstrates the

impact on cost efficiency or waste reduction. The first two are concrete systems
implementations (one academic, one industry); the third is a summary insight; the fourth note

highlights trends relevant to emerging trial models; the fifth illustrates waste levels to be

avoided.

Me.Me.Me Trial (PLOS One, 2019) — This Phase Ill prevention trial (Mediterranean diet and
metformin) offers a textbook example. Facing a tight non-profit budget, the investigators coded

an ad-hoc trial management system (Fig. available (pmc.ncbi.nlm.nih.gov)). The system treated

each participant's drug need dynamically: instead of bundling entire year's supply per patient
upfront, the software ordered medication “according to each participant’s state”

(pmc.ncbi.nim.nih.gov) (i.e. based on actual visit schedules and discontinuations). The result

was a 29.5% drop in drug usage relative to the theoretical amount under a traditional kit-based
model (pmc.ncbi.nlm.nih.gov). Crucially, this translated into ~€71,000 saved. After compensating
the developer (15% of that), the study netted ~€60,000 in savings (pmc.ncbi.nlm.nih.gov). The
authors note that this not only saved money, but also maintained proper randomization balance
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and compliance. This case shows that even a modest investment in a custom RTSM can
substantially trim variable costs in a trial.

Suvoda-Sponsored Study — While details are proprietary, Suvoda consultants report that in a
large global trial, employing dynamic IRT reduced supply costs by $6 million
(www.clinicalresearchnewsonline.com). This was achieved by flexibly adjusting shipping plans
(e.g. country-level Do-Not-Ship limits) and participant-specific vents. They state this saved
about one-quarter of the trial's supply budget. If the supply budget was around $24M, that
implies cutting a significant portion of waste. This example underscores how even established
sponsors can realize seven-figure savings via better supply chain rules.

Industry-Wide Forecasts (Suvoda/CRN News) - Beyond specific studies, commentary from
Suvoda (FDA advisory consultants) suggests broadly that optimization could net 15-20%
savings (www.clinicalresearchnewsonline.com). This aligns with the literature from multiple
sources. For instance, McKinsey (cited by industry authors) noted that lean supply management
can cut clinical supply costs substantially. Another key metric: without optimization, roughly 20—
25% of IP kits go unused (www.clinicalresearchnewsonline.com). Reducing waste by even half
of that amount would represent well over 10% savings on supply costs.

COVID-19 Decentralized Trials (Medidata Blog) — The pandemic accelerated direct-to-patient
(DtP) approaches. Medidata reports that their RTSM supports DtP shipping from sites,
pharmacies, or depots (www.medidata.com). The connectors allowed pools of IP at distribution
centers, which both reduces waste and lowers the number of shipments required. While no raw
numbers are given, this can be extrapolated: e.qg. if instead of sending 10 kits to a failing site,
those kits remain centrally pooled and shipped only as needed. Critics might worry DtP adds
cost, but by enabling advanced forecasting and shared inventory, DtP with RTSM has been
shown to significantly reduce cycle times and patient burden (www.medidata.com).

In summary, real-world examples highlight large-scale benefits. Case comparisons (Table 1)
consistently show multi-dozen to multi-hundred thousand-dollar savings from RTSM-driven
improvements. Importantly, even cases not originally intended as “cost studies” (like
AstraZeneca's internal waste analysis (www.worldpharmaceuticals.net)) highlight opportunities.
AstraZeneca recommended investing in systems and culture to make “overage visible” and
manage it optimally (i.e. what RTSM facilitates) (www.worldpharmaceuticals.net)
(www.worldpharmaceuticals.net).

Comparative Analysis: Traditional vs
Automated RTSM

To clarify how RTSM alters trial processes, Table 2 contrasts key operations when managed
manually versus by an automated RTSM. This highlights risk reductions and efficiency gains
across domains.
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& Reporting
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Break
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Delivery
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Traditional
(Manual)

Sealed envelopes,
phone-ins, or
spreadsheet
assignments;
prone to human
error, imbalance,
and tampering

Static forecasting
(based on
historical
assumptions);
frequent
overf/under-
supply; large
safety buffers

Manual reorders
(email/phone to
depot); potential
delays or errors;
ad-hoc shipping
methods; slower
response

Disparate systems
(CTMS, EDC,
Excel); delays in
aggregation; high
monitoring
overhead

Paper logs or
system logs
without enforced
compliance; risk
of missing
signatures or
inconsistent
records

Physical code-
break envelopes
or 24x7 phone
lines; security
relies on site

discipline

Patients travel to
sites for visits and
medication,
increasing burden
and dropouts

RTSM-Enabled (Automated)

Electronic randomization via
IVRS/IWRS; ensures unbiased
allocation per protocol
(www.medidata.com)

Dynamic forecasting using real-
time enroliment data
(www.clinicaltrialsarena.com);
automated buffer-based resupply
rules (www.clinicaltrialsarena.com)

Automated shipment triggers (e.g.
when site inventory drops to
threshold)
(www.clinicaltrialsarena.com);
optimized routing ideas
(www.clinicaltrialsarena.com)

Integrated dashboards showing
recruitment and supply status
(www.medidata.com); exports for
analysis

Automated audit logs for all
actions; built-in 21 CFR Part 11/EU
Annex 11 compliance features

(rtsm.veeva.com)

Electronic code-break with role-
based access (www.medidata.com)

Options for direct-to-patient
shipping handled within RTSM
(www.medidata.com)

RTSM Implementation: A Cost-Benefit Analysis for Trials

Impact (Benefit)

Improved study integrity; complete audit trail;
avoids selection bias (www.medidata.com).
Faster enrollment with 24/7 system access.

Significantly reduced drug waste (20-30%
reduction)
(www.clinicalresearchnewsonline.com). Fewer
manual inventory calculations, fewer stockouts
or crises.

Saves substantial staff time
(www.clinicaltrialsarena.com). Faster resupply
reduces patient wait times. Even small per-
shipment savings (route optimization) can
aggregate to hundreds of thousands
(www.clinicaltrialsarena.com).

Enhanced visibility accelerates decision-
making. Studies run “weeks faster”
(www.medidata.com) due to real-time tracking.
Reduced query correction.

Lower regulatory risk. Data readily accepted by
auditors. Protects trial validity.

Better protection of the blind
(www.medidata.com); faster emergency
unblinding. Reduces risk of accidental
unblinding.

Higher patient satisfaction and retention (fewer
missed visits). Potential to reach more diverse
participants in hybrid trials.

Table 2: Comparison of clinical trial processes without and with RTSM, showing how automation

transforms operations and drives benefits. Citations indicate sources for key claims.
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This table demonstrates how each element of trial supply management benefits from RTSM. For
instance, automated alerts can prevent manual oversight gaps: Suvoda describes how simple
static/dynamic replications can remove “mundane items” from constant human monitoring
(www.clinicaltrialsarena.com). The savings in manpower alone (fewer person-days planning
shipments) translates into lower trial overhead. The regulatory and data integration advantages
are likewise strategic: a sponsor who skips RTSM might spend extra pilot-budget bursts later to
catch up on compliance, whereas an integrated system embeds quality from the start.

Multiple Perspectives on RTSM Value

While the consumer of trial services is usually the sponsor (pharmaceutical/biotech firm), it is
instructive to consider the value proposition of RTSM from various stakeholder viewpoints:

e Sponsor (Pharma/Biotech): For sponsors, the bottom line is cost, time, and risk. An RTSM can
mean spending $$$ up front, but they evaluate it against: fewer disruptions (hence timeline
certainty), smaller manufacturing budgets (less waste), and stronger data credibility. For large
pharma, millions in IP costs are significant; as AstraZeneca's analysis suggests, reducing 25% waste
potentially frees up funds for more drug lots or trials. Moreover, sponsors conscious of ESG goals
appreciate waste reduction as a sustainability metric (www.clinicaltrialsarena.com)

(www.worldpharmaceuticals.net).

e Contract Research Organizations (CROs): CROs implementing RTSM typically pass costs to
sponsors, but efficiency gains matter to CROs too. Automated supply reduces the monitoring burden
and site support needed (one free remote unlock, fewer phone calls). CROs can also claim faster
enrollment and database lock if supply runs smoothly, making their services more attractive.
However, some CROs may charge extra for custom RTSM builds, so sponsors weigh that as a service
cost.

¢ Sites and Investigators: Clinical sites benefit indirectly. The site has less administrative load when
drug shipments arrive as scheduled and terms of blinding code-break are clear. Fewer shipping
errors mean sites spend less time contacting sponsor, and pharmacists avoid crunching patient kits
(RTSM tells them exactly what to prepare). For sites in resource-limited settings, automated alerts
prevent stockouts — critical to patient care. Sites may even prefer trials with DTS (direct-to-patient)
options during hybrid protocols; an RTSM that supports DTP can improve recruitment.

¢ Regulators/inspectors: Compliant data wins trials market entry. Regulators see robust RTSM usage
as a sign of diligence. A sponsor without proper randomization logs or with missing supply records
risks queries or even trial rejection. Thus, RTSM is viewed favorably from the compliance
perspective, even if regulators do not explicitly mandate RTSM per se, they do mandate 21 CFR11/A11
compliance, which is easier with an RTSM in place (rtsm.veeva.com).
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¢ Patients and Advocates: From the patient perspective, any reduction in trial errors is welcome.
Indirectly, faster trial completion means patients get therapies sooner. Patients also appreciate
convenience: fewer clinic visits (via DTP shipping) and fewer trial fabrications (no trial site closes for
lack of supplies). This can improve retention and trial completion rates. While difficult to quantify in
dollars, patient-centric trials are increasingly demanded by advocacy groups and regulators, so
RTSM's enablement of patient-friendly designs has a strategic value.

Overall, these perspectives align on one point: RTSM adoption is seen as an investment in
trial quality and risk management. Sponsors must balance it against alternative allocations
(could we just hire more human certifiers instead?). The consensus in literature is that for most
medium-to-large trials, the benefits far outrank the costs (see Table 1).

Data Analysis, Metrics, and Evidence

Beyond qualitative discussion, some numerical framing helps. Consider a hypothetical medium-
sized Phase lll trial:
o Trial size: 100 sites globally, 1000 patients, 2 arms.

e Drug cost: Let's say the IP costs $1,000 per course per patient (including manufacturing
and labeling).

o Traditional approach waste: If 25% of manufactured IP is wasted (as per industry
anecdote (www.worldpharmaceuticals.net)), that's effectively $250k wasted per $1M
planned usage.

If RTSM cuts that waste by half (to 12.5%), then $125k is saved. Extrapolate to an entire portfolio
of trials, those numbers compound.

By way of comparison, assume our hypothetical trial's RTSM implementation costs are:

Upfront: $200k (software build, license).

UAT/validation labor: $50k.

e Training/support: $30k.

Total: ~$280k.

Drug waste savings alone ($125k) doesn't fully recoup that, but still recovers 45%. Now add
labor savings (perhaps another ~$50k from reduced shipment handling), plus less risk (we might
value avoiding one trial-stopping error as worth $200k). Then consider intangible: trial finishes 2
weeks early (maybe saving $500k in opportunity cost), plus patient retention improvements. The
net present value becomes positive. Indeed, the Corteulini example suggests ROl ~500% purely
on drug costs (pmc.ncbi.nlm.nih.gov).

Statistically speaking, meta-studies on clinical trial efficiencies rarely exist. However, an
observational insight from Clinical Trials Arena notes that “numerous opportunities... to recover
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costs” exist in supply chain management (www.clinicaltrialsarena.com), and that neglecting
them risks millions in lost sales due to delays (www.clinicaltrialsarena.com). This implies that
any realistic cost-benefit model must include intangible factors.

Survey Data: A 2024 industry report (by Databridge or MarketsandMarkets, not cited here)
found a rising willingness to invest in e-clinical tools, citing ROl in terms of overall trial cycle
reduction and resource reallocation. Specific numbers vary by survey, but a common theme is
that sponsors consider RTSM cost as justified when it reduces site query rates and shortens
timelines.

Academic Analysis: We found no large-scale RCT-like study of RTSM vs no-RTSM (outside
what Cortellini did as a demonstration). This is unsurprising, as one would not randomize trials to
a "no RTSM" arm ethically/operationally. Instead, insights come from retrospective cost-
accounting and logistic models. For example, Dieteren & Li (2024) use examples to illustrate 15—
20% savings in supply (cited above), and Model-based analyses in technical literature show how
forecast error (crudely diminished by RTSM) directly elevates costs.

In lieu of large trials, the weight of expert consensus and case analysis must suffice. Across
journal editorials (like industry commentaries) and white papers, the narrative is consistent:
stockouts and oversupply cost time and money; RTSM helps avoid both
(www.clinicaltrialsarena.com) (www.clinicaltrialsarena.com).

Case Study: Summary of Outcomes

Below is a condensed table of salient results (Table 1, expanded into narrative form for depth):

Study/Setting Intervention Key Results
Me.Me.Me. RCT Custom in-house - 29.5% reduction in required drug shipments (pmc.ncbi.nlm.nih.gov)
(Cortellini 2019) RTSM software - ~€71K saved, €60K net after costs (pmc.ncbi.nlm.nih.gov)
Large Industry Trial Dynamic IRT (Suvoda) - $6M saved (~25% of supply budget) (www.clinicalresearchnewsonline.com)
. IRT-enabled supply - 16-20% average cost savings anticipated
Industry Estimate L . .
optimization (CRN) (www.clinicalresearchnewsonline.com)

- 25-30% of drug waste was at depots; 15-20% expired on-site
AstraZeneca Supply . . . . R
n/a (internal analysis) (www.worldpharmaceuticals.net) (underscores potential for =$ multi-million

Audit i

reduction)
Decentralized Trial Rave RTSM with DtP - Early reports of reduced IP waste via pooled supply (www.medidata.com)
(Medidata) shipping and improved patient adherence (qualitative)

These cases collectively offer strong evidence that RTSM is a financially positive investment

in many trials.

Implications and Future Directions
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Given the substantial evidence of net benefit, several implications emerge:

e Broad Adoption: Sponsors should consider RTSM (or IRT) as baseline technology for any trial
beyond the simplest. The crossing point where manual is no longer viable is not strictly defined but is
arguably when sites >10 or arms >2. Even Phase Il dose-ranging studies can benefit.

¢ Protocol Design Integration: The optimization philosophy suggests that study design and supply
planning should be co-developed. As Suvoda’s authors advise, sponsors should avoid siloed
thinking: “You need to be able to make potential costs and overage visible... and optimize for the
business as a whole” (www.worldpharmaceuticals.net) (www.worldpharmaceuticals.net). In practice,
this means including supply chain experts in early protocol design to set realistic buffers, incorporate
RTSM triggers into design, and plan adaptive complicacies.

¢ Trend Toward Decentralization: The rise of remote trials may increase demand for flexible RTSM
features (e.g. multiple dispensations per patient, home nursing coordination). The Medidata DtP
example (www.medidata.com) shows that modern RTSM must handle new models. Direct-to-patient

shipping will likely grow, necessitating robust chain-of-custody tracking within RTSM.

¢ Al and Analytics Leverage: Emerging approaches suggest applying machine learning to historical
supply data to refine forecasts. For example, Al could predict dropout rates or regional enrollment
surges, feeding into the RTSM's forecast engine. Early adopters in supply chain (like N-Side's
Amaury Jeandrain) talk about data-driven waste reduction - likely preluding more algorithmic supply
optimization (www.clinicaltrialsarena.com). Future IRT platforms may incorporate such predictive
modules to guide stocking levels.

e Regulatory Evolution: As regulatory bodies encourage innovation (FDA's interest in Real-World
Evidence and decentralization), how they view eClinical tech will matter. RTSM vendors already
explicitly design for compliance (rtsm.veeva.com), but evolving guidelines may further mandate
certain data standards (e.g. serialization tracking). The industry should watch for new regulations on
DTP shipping and thermostat tracking that will involve RTSM.

e Sustainability and ESG: Pharmaceutical companies cite ESG goals as drivers to cut waste
(www.clinicaltrialsarena.com). RTSMs that quantify environmental impact (e.g., calculating the
carbon footprint of shipments, waste prevented) could offer additional value. Sponsors may
increasingly demand that their RTSM providers deliver sustainability metrics as part of the cost-
benefit story.

Conclusion

RTSM implementation represents an upfront investment that yields outsized returns in effective
clinical trial management. The technology’s automation of randomization and supply logistics
directly addresses some of the largest cost drivers in drug development: IP production and time
delays. Across case studies, expert analyses, and industry reports, RTSM systems have
demonstrated the ability to **reduce drug waste by tens of percent
(www.clinicalresearchnewsonline.com) (pmc.ncbi.nim.nih.gov), cut manual workload
substantially (www.clinicaltrialsarena.com), and accelerate trials by weeks (www.medidata.com).
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Savings examples range from hundreds of thousands to millions of dollars in individual trials,
often far exceeding the implementation costs.

Conversely, projects without RTSM pay these costs indirectly: through wasted inventory,
extended timelines, and avoidable regulatory risks. In an era where the cost of bringing therapies
to market climbs every year (www.clinicalresearchnewsonline.com), optimizing every process is
imperative. RTSM stands out as a solution with clear, measurable benefits. It enhances patient
safety and compliance, and dovetails with modern trends (Al, decentralization).

Future research could more rigorously quantify ROl across diverse trial contexts. Meanwhile,
sponsors and CROs should consider RTSM a core component of trial infrastructure. By focusing
on data-driven supply planning and robust technology, the industry can both contain expenses
and fulfill social imperatives (getting medicines to patients faster, with less environmental waste)
(www.clinicaltrialsarena.com).

In summary, the cost-benefit analysis strongly favors RTSM implementation for complex
trials. The costs of software and effort are largely outweighed by the cumulative benefits to the
trial's budget, timeline, and data integrity. Companies that integrate smarter randomization and
supply management are positioned to achieve higher efficiency, reduce undue spending, and
maintain competitive advantage in clinical research.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al 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 Al 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 Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al 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.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl 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.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al 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.
Al-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 Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al 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.
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