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1. Executive Summary

Alpha radiopharmaceuticals represent the most valuable - and simultaneously the most fragile - modality in oncology as we enter Q4
2025. The therapeutic promise of targeted alpha therapies (TATs), driven by their ability to deliver highly potent, localized radiation,
has catalyzed a multi-billion-dollar wave of investment. Landmark acquisitions in 2024 by AstraZeneca (Fusion, $2.4B), Bristol Myers
Squibb (RayzeBio, $4.1B), and Novartis (Mariana, $1.75B) signaled Big Pharma's commitment, transforming the landscape from a
niche academic pursuit into a strategic imperative. Market projections forecast growth from $4.5 billion in 2025 to over $40 billion by
2035.

However, this immense valuation is leveraged against a physical and operational infrastructure that is only now reaching maturity.
The 2024-2025 period has been defined by a frantic race to build the backbone of the industry—spanning isotope production,
manufacturing capacity, and specialized talent - while simultaneously navigating a rapidly evolving and increasingly stringent
regulatory environment.

The fragility of the modality was starkly demonstrated in June 2024 when BMS temporarily halted the pivotal Phase 3 ACTION-1 trial
due to a shortage of Actinium-225 (Ac-225). This event confirmed that isotope supply is the ultimate chokepoint, capable of stalling a
multi-billion-dollar program irrespective of clinical efficacy or manufacturing readiness. While supply is rapidly improving through
parallel technological pathways (generator and accelerator), redundancy remains limited.

Furthermore, the regulatory landscape shifted significantly. The FDA’s August 2025 draft guidance on dosage optimization
fundamentally redefined clinical development, demanding more complex trials and advanced dosimetry. Simultaneously, a major
regulatory threat emerged from the IAEA’s proposed SSR-6 transport revisions, which could drastically curtail the shipment of alpha
emitters globally, pending a final decision in late 2025.

The operational reality is that execution risk now outweighs scientific risk. The winners in the alpha space will not be defined solely
by novel targets, but by their mastery of vertical integration, their ability to navigate the dual-regulatory gauntlet (FDA and
NRC/Nuclear Authorities), and their success in recruiting the scarce specialized talent required to operate this complex machinery.
This blueprint details the hidden risks, choke points, and execution dependencies critical for launch readiness in this high-stakes
environment.

2. Isotope Supply: The Foundational Chokepoint

The alpha emitter supply chain underwent a rapid, forced maturation in 2024-2025, responding to what industry leaders
characterized as an "isotope supply crisis" that created "massive anxiety" among developers. The strategic response has varied
significantly by isotope, dictated by production complexities and physical half-lives.

Actinium-225 (Ac-225)

What Happened (2024-2025): The Ac-225 landscape bifurcated into two parallel production pathways reaching industrial scale.

e  Generator-Based (Th-229 Decay): TerraPower Isotopes announced commercial-scale, weekly production runs of highly pure
Ac-225 in October 2024. Crucially, Cardinal Health began weekly cGMP-compliant finishing of this material in December
2024 at its Indianapolis facility, establishing the first global commercial-scale supply of cGMP-grade Ac-225.

e  Accelerator/Cyclotron-Based: NorthStar Medical Radioisotopes positioned itself for commercial-scale production of non-
carrier-added (n.c.a.) Ac-225 using electron accelerators, targeting Q4 2025. lonetix began expanding its Lansing, Ml facility
in October 2024 to add a second cyclotron, aiming for >1 Curie/week capacity. In a landmark development, the U.S. DOE
supplied accelerator-produced Ac-225 (containing trace Ac-227) for a human clinical trial for the first time in June 2025.

Why It Matters: The emergence of multiple, technologically diverse pathways fundamentally de-risks the Ac-225 supply chain,
moving beyond dependence on finite Th-229 stockpiles. However, the fragility was exposed in June 2024 when BMS temporarily
halted the Phase 3 ACTION-1 trial due to an Ac-225 shortage. While BMS stated it has since secured sufficient supply, the event
proved that demand still outstrips reliable capacity, validating the flurry of supply agreements (e.g., ITM/Alpha-9,
NorthStar/Cellectar) as developers scramble to secure their pipelines. The DOE's clinical supply milestone opens a critical new
regulatory pathway for accelerator-produced material, enhancing long-term security.

Talent Implication: The complexity of scaling novel production methods demands a Head of Isotope Production Technology with
deep expertise in nuclear physics, radiochemistry, and accelerator operations, capable of troubleshooting unprecedented technical
challenges and ensuring reliable, high-purity output.

© 2025 ProGen Search. All rights reserved.
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Lead-212 (Pb-212)

What Happened (2024-2025): The Pb-212 supply chain is being built through capital-intensive vertical integration, driven by its short
10.6-hour half-life. Orano Med dominated this effort.

e  Upstream (Precursor Production): Orano Med laid the foundations for its €250 million Advanced Thorium Extraction
Facility (ATEF) in France in November 2024 (commissioning 2027) to produce the precursor Thorium-228 (Th-228) at
industrial scale.

e  Downstream (Finishing): Orano Med inaugurated ATLab Indianapolis in June 2024, the world's first industrial-scale facility
for finished Pb-212 therapies, strategically located near a major FedEx hub for "just-in-time" North American distribution.

e  Parent Isotope Sourcing: Strategic agreements focused on securing parent isotopes, such as the TAG1/NRG PALLAS deal for
Radium-224 (October 2024) and the Thor Medical/Oncoinvent deal for Th-228 (August 2025).

Why It Matters: The strategic battleground for Pb-212 is the upstream control of parent isotopes (Th-228, Ra-224). Orano Med's
massive investment aims to create a competitive moat by dominating the precursor supply. This centralized-precursor/regional-
finishing model is essential for Pb-212 logistics. Competitors like Perspective Therapeutics leverage proprietary generators (VMT-a-
GEN) for decentralized production but remain critically dependent on securing parent material (e.g., via DOE contracts).

Talent Implication: Securing upstream assets requires a VP of Strategic Sourcing & Nuclear Partnerships capable of negotiating
complex, long-term agreements with government agencies (DOE) and specialized nuclear suppliers globally.

Astatine-211 (At-211)

What Happened (2024-2025): At-211 (7.2-hour half-life) remains nascent, but critical logistical hurdles were overcome. In March
2025, the DOE IP announced the first successful long-distance shipment of a biologically active, pre-labeled At-211 compound.
Specialized producers emerged, with Nusano planning a facility opening in 2025 claiming a potential 100-fold increase in global
supply, securing a supply LOI with dGenThera (June 2025).

Why It Matters: The successful long-distance shipment of a patient-ready dose is a landmark proof-of-concept, demonstrating that
the "last mile" logistics problem is solvable. This de-risks the modality and enables a "Radiopharma-as-a-Service" model where
specialized producers like Nusano handle the capital-intensive manufacturing, allowing "fabless" drug developers to focus on clinical
innovation.

Talent Implication: Mastering the extreme logistics requires a Head of Just-in-Time Operations, specialized in coordinating high-
speed production, QC, and distribution within the narrow window defined by rapid radioactive decay.

© 2025 ProGen Search. All rights reserved.
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3. Regulatory Landscape: The Dual-Regulation Bottleneck

The alpha radiopharmaceutical sector operates under a uniquely complex dual-regulatory framework, requiring simultaneous
compliance with pharmaceutical authorities (e.g., FDA, EMA) focused on drug quality and efficacy, and nuclear authorities (e.g., NRC,
ASN) focused on radioactive material safety. This duality is the #1 operational bottleneck, demanding integrated compliance
strategies.

What Happened (2024-2025):

e  FDA (Clinical Paradigm Shift): In August 2025, the FDA issued draft guidance, "Oncology Therapeutic Radiopharmaceuticals:
Dosage Optimization During Clinical Development." This guidance formally decouples RPT dosage limits from historical
External Beam Radiation Therapy (EBRT) data and mandates randomized dose-response trials instead of traditional MTD-
finding studies. It also introduced expectations for micro-scale dosimetry for alpha emitters and mandated >5-year safety
follow-up.

e  NRC (Modernization and Oversight): The ADVANCE Act (July 2024) directed the NRC to streamline licensing for non-power
utilization facilities (isotope production), potentially accelerating new domestic supply. Concurrently, NRC Information
Notices in 2024 highlighted increased scrutiny on the transport of radioactive materials (IN 24-03) and a rise in medical
events involving new therapeutic agents due to procedural failures at clinical sites (IN 24-04).

o  EMA (Supply Sovereignty): On April 14, 2025, the EMA/HMA issued strategic recommendations to address supply chain
vulnerabilities, calling for increased domestic EU production and harmonization of cross-border transport standards,
explicitly aiming to reduce reliance on external suppliers like Russia.

e  |AEA (Transport Threat): The IAEA is evaluating revisions to SSR-6 transport regulations, proposing drastic reductions
(>85%) to A2 values for alpha emitters (Ac-225, Pb-212, At-211). The SNMMI voiced strong concern in November 2024.
Final approval is expected by September 2025.

e  Global Shifts: The UK MHRA established an "international reliance" pathway (2024-2025) for expedited approval based on
trusted regulators (e.g., FDA) and introduced a world-first framework for point-of-care manufacturing (July 2025). France
initiated a major governance overhaul, merging its nuclear safety bodies into the ASNR (effective 2025).

Why It Matters:

The regulatory landscape is simultaneously creating headwinds and tailwinds. The FDA’s new guidance significantly increases the
complexity, cost, and duration of clinical development, demanding sophisticated dosimetry capabilities and more robust clinical
evidence. The NRC's modernization may ease supply constraints, but its increased focus on medical events means sponsors must
invest heavily in training and support for clinical sites.

The most significant near-term threat is the IAEA SSR-6 revision. If adopted, it would force a shift from standard Type A packages to
scarce, expensive Type B packages, dramatically increasing shipping costs, creating logistical bottlenecks, and potentially limiting
patient access globally. This uncertainty represents a massive risk to the economic model of TATs.

Conversely, the MHRA's agility offers a rapid US/UK market access strategy and a potential regulatory solution for decentralized
manufacturing of ultra-short half-life isotopes.

Talent Implication: Navigating this complex dual-regulatory environment demands a specialized Dual-Regulatory Affairs Lead with
expertise in both cGMP pharmaceutical regulations (21 CFR 210/211) and nuclear safety standards (10 CFR Part 20), capable of
developing an integrated Quality Management System (QMS) that satisfies both domains.

© 2025 ProGen Search. All rights reserved.
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4. CDMO Capacity: The Infrastructure Race and the Talent Void

The 2024-2025 period saw a significant infrastructure build-out by specialized Contract Development and Manufacturing
Organizations (CDMOs), driven by the urgent need to resolve manufacturing bottlenecks following the wave of Big Pharma
acquisitions.

What Happened (2024-2025): A "gold rush" occurred as CDMOs raced to bring alpha-capable capacity online, leading to the
emergence of distinct strategic models:

e  Logistics-Driven Networks: Nucleus RadioPharma announced a bicoastal expansion (Mesa, AZ, and Springhouse, PA) in
October 2024 (completion 2026), aiming to bring manufacturing within a four-hour drive of 60% of the U.S. population to
solve "last-mile" logistics. Pharmalogic inaugurated a renovated production facility in the Bronx, NY (May 2024), leveraging
its existing radiopharmacy network for theranostics.

e  Vertically Integrated Producers: NorthStar Medical Radioisotopes unveiled its 52,000 sq ft CDMO facility in Beloit, WI
(October 2024). By co-locating manufacturing with its isotope production (Ac-225 planned for Q4 2025), NorthStar offers a
"one-stop-shop" to de-risk the supply chain.

e  Specialized Technology Platforms: lonetix began expanding its Lansing, Ml facility (October 2024) to add a second cyclotron
dedicated to commercial-scale production of Ac-225 and At-211.

e  European Capacity: Medi-Radiopharma is nearing completion of a large-scale (64,500 sq ft) alpha-capable facility in
Hungary, awaiting FDA/EMA certification by the end of 2025.

Why It Matters: This build-out is critical to support the advancement of TATs through late-stage trials. The differentiation in CDMO
models forces drug developers to choose partners based on strategic fit: supply security (NorthStar), technological expertise (lonetix),
or logistical efficiency (Nucleus).

However, the rapid expansion has precipitated a critical new bottleneck: human capital. The industry is in a "frantic race" to staff
these facilities. There is an acute shortage of specialized personnel, including radiochemists, nuclear pharmacists, radiation safety
officers, and cGMP-trained technicians with radioactive material experience. A state-of-the-art facility is inert without the specialized
talent required to operate it compliantly. The competition for this limited talent pool poses a significant operational risk to the
ambitious timelines presented by the CDMOs.

Talent Implication: The ability to rapidly recruit, train, and retain specialized staff is paramount. This requires a Chief People Officer
(CPO) with specific experience in high-growth, highly regulated technical environments, capable of building talent pipelines in niche
scientific domains and creating organizational structures that support integrated compliance and operational excellence.

© 2025 ProGen Search. All rights reserved.
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5. Clinical Trials: Maturation, Competition, and Strategic Shifts

The 2024-2025 period marked a transition from early exploration to strategic maturation and intense competition in the clinical
development of TATs. Milestones reveal a shift toward earlier lines of therapy and innovative combinations, alongside a clear
delineation of the clinical profiles of the leading isotopes.

Actinium-225 (Ac-225)
What Happened (2024-2025): Ac-225 consolidated its position as the most clinically advanced alpha emitter.

e  Prostate Cancer (MCRPC/OmHSPC): POINT Biopharma (Eli Lilly) dosed the first patient in the Phase 1/2 ACCEL trial
(NCT06229366) of [Ac-225]-PSMA-62 in April 2024. The trial design strategically includes both late-stage (mCRPC) and
earlier-stage (OmHSPC) populations.

e  Hematological Malignancies (AML): Actinium Pharmaceuticals published Phase 1 results for Actimab-A + CLAG-M in r/r
AML in Leukemia (March 2025), showing deep responses (median OS 18.4 months in 1-2 prior lines) and supporting a
planned pivotal trial in 2025. Actinium also initiated a trial (NCT06802523) with the NCI evaluating a triplet combination
(Actimab-A + Venetoclax + ASTX-727) in frontline AML (March 2025).

Why It Matters: Ac-225 development is characterized by a "backbone therapy" strategy. By proving efficacy in refractory populations
(Actinium in r/r AML) and expanding into earlier lines (POINT in OmHSPC) and novel combinations (Actinium triplet in frontline AML),
developers are significantly expanding the market opportunity and de-risking the assets. Prostate cancer remains the primary
commercial battleground.

Lead-212 (Pb-212)

What Happened (2024-2025): Pb-212 emerged as a versatile challenger emphasizing practicality and a broad pipeline.

e  Neuroendocrine Tumors (NETs): Perspective Therapeutics presented updated interim data from the Phase 1/2a trial of
[212Pb]VMT-a-NET at ASCO 2025 (May 2025), showing a favorable safety profile and confirmed objective responses.

e  Melanoma: Perspective initiated a higher-dose combination cohort of [212Pb]VMTO01 with nivolumab (September 2025),
an aggressive move to demonstrate synergy early in development. The program received FDA Fast Track Designation
(September 2024).

e  Prostate Cancer (mCRPC): AdvanCell is advancing the Phase 1b/2 TheraPb trial (NCT05720130) of [212Pb]Pb-ADVCO001. The
first clinical data is anticipated at ESMO 2025 (October 2025).

Why It Matters: Pb-212 development, led by Perspective, utilizes a "fast and broad" strategy across multiple indications. The
emphasis is on leveraging Pb-212's advantages: a favorable half-life for peptides, superior theranostic capabilities (using Pb-203 for
imaging), and a potentially more manageable safety profile. The AdvanCell data at ESMO 2025 will be a critical catalyst, offering the
first direct comparison against Ac-225 in prostate cancer.

Astatine-211 (At-211)

What Happened (2024-2025): At-211 development, driven by specialized academic centers, focused on proving fundamental
viability. Osaka University completed the Phase 1 Alpha-T1 trial (NCT05275946) of [211At]NaAt in thyroid cancer (March 2025),
confirming tolerability and preliminary efficacy. The university also initiated the Phase 1 Alpha-PS1 study (NCT06441994) of
[211At]PSMA-5 in prostate cancer (May 2024).

Why It Matters: These milestones validate At-211's therapeutic potential and provide the proof-of-concept needed to justify
investment in the complex, just-in-time manufacturing network required by its 7.2-hour half-life. Commercialization efforts are
beginning, evidenced by the Alpha Fusion/Curadh MTR partnership (July 2025) to advance the Osaka therapies globally.

Talent Implication: Executing these increasingly complex trials (combinations, earlier lines, novel dosimetry requirements) demands a
Chief Medical Officer (CMO) with deep oncology drug development experience coupled with a nuanced understanding of the unique
clinical, logistical, and regulatory aspects of nuclear medicine.

© 2025 ProGen Search. All rights reserved.
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6. Manufacturing & Isolator Validation: The Unforgiving Nature of Aseptic Radiopharma

The 2024-2025 period highlighted a stark bifurcation in manufacturing maturity. Because radiopharmaceuticals cannot be terminally
sterilized and are released before traditional sterility tests complete, the integrity of the aseptic process and facility validation
(IQ/0Q/PQ) are paramount.

What Happened (2024-2025):

e  Validation Successes (The "Super-Sites"): The industry established a new gold standard with the launch of large-scale,
purpose-built facilities in Indianapolis. Novartis scaled its 70,000 sq ft RLT facility throughout 2024, designed for 250,000
doses annually and engineered for future automation. BMS/RayzeBio announced the operational launch of its 77,000 sq ft
RPT facility in July 2025, now producing RYZ101 (Ac-225) for Phase 3 trials.

e  Validation Failures (Legacy Infrastructure): The risks of inadequate infrastructure were exposed by the FDA Form 483
issued to Jubilant Radiopharma's Orlando nuclear pharmacy (March 13, 2024). The 6 observations detailed critical cGMP
deficiencies in aseptic processing and validation:

o Inadequate Performance Qualification (PQ): Smoke studies showed turbulent airflow in ISO 5 zones,
compromising the aseptic environment.

o Failure of Aseptic Process Simulation: Media fills failed to simulate "worst-case" conditions, specifically
challenging manipulations between ISO 5 and ISO 7 areas during Gallium generator use.

o Breaches of Aseptic Technique: Personnel were observed performing aseptic connections outside the 1ISO 5
environment and blocking "first air."

Why It Matters: The contrast between the Indianapolis "super-sites" and the Jubilant 483 reveals a critical strategic lesson:
retrofitting conventional facilities for radiopharma is high-risk. The Novartis and BMS/RayzeBio facilities demonstrate that a "design-
for-validation" approach—investing heavily in purpose-built infrastructure engineered for containment (hot cells/isolators),
specialized utilities, and rapid throughput—is the most effective means of ensuring compliance.

The Jubilant 483 underscores that standard GMP failures are magnified to critical severity in radiopharma. A failure in PQ or media
fills is a direct threat to patient safety. Furthermore, the 483 highlighted an inherently risky process design (transfer between 1SO 5
and I1SO 7 areas), indicating a failure to validate the holistic process rather than just the equipment. In this landscape, the
manufacturing facility itself is a key competitive differentiator and primary tool for risk management.

Talent Implication: Ensuring flawless aseptic execution requires a Head of Aseptic Operations/Isolator Validation with deep
expertise in microbiology, advanced aseptic techniques (robotics/isolators), and Performance Qualification, capable of designing and
validating processes that meet the extreme demands of sterile radiopharmaceutical production.

© 2025 ProGen Search. All rights reserved.
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7. M&A and Investments: The Consolidation and the Isotope Imperative

The 2024-2025 period was defined by a wave of high-value consolidation as Big Pharma executed a "land grab" for clinical-stage
assets, technology platforms, and, critically, vertically integrated manufacturing infrastructure.

What Happened (2024-2025):

e Landmark Acquisitions (Focused on Ac-225):

o BMS acquired RayzeBio (Completed Feb 2024, $4.1B): Secured an Ac-225 platform (RYZ101) and a state-of-the-
art manufacturing facility in Indianapolis.

o AstraZeneca acquired Fusion Pharmaceuticals (Completed June 2024, up to $2.4B): Gained an Ac-225 pipeline
(FP1-2265), R&D expertise, and in-house manufacturing/supply chain.

o Novartis acquired Mariana Oncology (Announced May 2024, up to $1.75B): Strengthened its RLT leadership with
preclinical Ac-225 assets (MC-339) and specialized talent.

o  (Note: Eli Lilly's acquisition of POINT Biopharma was completed late 2023, but strategic alliances continued,
including with Aktis Oncology in May 2024).

e  Strategic Partnerships (Building the Pb-212 Ecosystem): Sanofi executed a multi-step strategy around Pb-212. It licensed
the late-stage asset AlphaMedix™ from RadioMedix/Orano Med (Sept 2024, €100M upfront) and subsequently formed a
joint venture with Orano Med for future pipeline development (Oct 2024).

e  Venture Capital Funding: Significant capital flowed to private biotechs, fueling the next wave of acquisition targets. Alpha-9
Oncology (Oct 2024) and Aktis Oncology (Sept 2024) each raised $175 million Series C/B rounds. ARTBIO raised a $132
million Series B (2025) for its Pb-212 platform.

Why It Matters: These transactions represent a multi-billion-dollar commitment that has fundamentally altered the market. The
primary drivers were not just pipeline acquisition but the strategic imperative to de-risk development through vertical integration of
manufacturing and isotope supply. The emphasis on acquiring near-complete manufacturing facilities (RayzeBio, Fusion) underscores
that control over the means of production is as valuable as the drug candidates themselves.

The market has bifurcated around two key isotopes. The largest acquisitions centered on Ac-225, while Sanofi's deliberate ecosystem-
building around Pb-212 represents a strategic hedge against the constrained Ac-225 landscape.

The significant VC rounds serve as a leading indicator for future M&A. The participation of strategic investors (e.g., BMS, Lilly, Merck
in Aktis's round) functions as a strategic option on future acquisitions, suggesting companies like Aktis and Alpha-9 are the next likely
targets.

Talent Implication: Executing these complex transactions and realizing their value requires a Business Development (BD) Executive
with a rare combination of scientific acumen in radiopharmaceuticals, financial modeling expertise, and the strategic vision to identify
and integrate complementary assets and critical infrastructure.

© 2025 ProGen Search. All rights reserved.
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8. Talent Bottleneck: The Human Capital Crisis

The intense competition for executive talent escalated in 2024-2025, driven by the influx of capital (M&A and VC funding) and the
formidable technical challenges of scaling GMP-compliant manufacturing. The scarcity of specialized leadership is now a primary
constraint on growth, arguably more severe than the isotope supply challenges.

What Happened (2024-2025): Analysis of executive movements reveals dominant hiring trends:

e  Fortifying the Engine Room (Ops/Quality/Mfg): A strategic rush to secure proven leadership in technical operations.
Examples include Curium Pharma’s series of VP-level hires in Technical Operations and Quality (May/June 2025) and Eckert
& Ziegler elevating Dr. Gunnar Mann (Medical Operations) to the Executive Board (Jan 2025).

e  Post-Acquisition Integration: Acquirers rapidly installed trusted executives to assimilate assets and impose governance.
BMS appointed Ben Hickey (formerly Mirati CCO) as President of RayzeBio (2024) and installed Eduardo Sarreta (from BMS
M&A) as VP Finance/BD (2024/2025).

e The Rise of the Strategists (BD/Strategy): Increased emphasis on strategic positioning. NorthStar hired Lori Mercurio as VP
Corporate Strategy & BD (April 2025). ITM restructured into two business units (Radiopharmaceuticals and Radioisotopes)
with dedicated EVPs (April 2025), signaling a focused approach to partnerships and supply agreements.

e  Strategic Hires for Credibility: Nucleus RadioPharma appointed former FDA Commissioner Dr. Stephen Hahn as CEO (Aug
2025), a move designed to provide unparalleled regulatory credibility to the CDMO.

Why It Matters: The market now recognizes that scientific innovation is meaningless without flawless execution. The premium on
operational and quality roles acknowledges the unforgiving nature of radiopharmaceutical GMP and the "just-in-time" supply chain.
The talent being recruited often comes from the few organizations with scaled experience (e.g., Novartis/AAA), making their
expertise exceptionally valuable.

The post-acquisition integration moves highlight the tension between acquiring nimble innovation and imposing large corporate
controls, often leading to the departure of founding teams who then seed the next generation of startups.

Critically, there is a pronounced scarcity of seasoned executives in key functions: Quality Assurance (QA), specialized Regulatory
Affairs (RA, particularly dual-regulation experts), Manufacturing Science and Technology (MSAT), Operations (Ops), and Business
Development (BD). This talent chokepoint represents a significant, underappreciated area of competition and a major risk to
execution timelines.

Talent Implication: The pervasive talent shortage requires a proactive Head of Talent Acquisition specialized in the
radiopharmaceutical ecosystem, capable of identifying and recruiting leaders with the rare blend of technical expertise, regulatory
acumen, and operational experience required to navigate this complex landscape.

© 2025 ProGen Search. All rights reserved.
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9. Logistics & Distribution: The Race Against Time and Regulatory Risk

The immutable physics of radioactive decay renders traditional supply chain models obsolete. Radiopharmaceutical logistics is a high-
stakes, "just-in-time" operation where every dose is a "wasting asset" manufactured for a specific patient appointment, leaving no
margin for error.

What Happened (2024-2025):

e  Systemic Delays: The industry continued to face persistent issues with carriers delaying or denying shipments of radioactive
materials due to lack of training or inconsistent policies. This was highlighted at a multinational event co-organized by the
IAEA and World Nuclear Association (September 2025).

e  Precision Logistics Innovations: To combat fragility, the sector adopted advanced technologies. Medi-Ops launched the
CiBgForward platform (Dec 2024), a digital solution for real-time tracking, automated compliance, and route optimization.
Cardinal Health continued leveraging its Isotrac™ and Accutrac™ systems for chain of custody management.

e  Strategic Hubs: The establishment of major manufacturing hubs in Indianapolis (Novartis, BMS/RayzeBio, Cardinal Health)
is a deliberate logistical strategy. The location places 50% of the U.S. population within a 10-12 hour drive and provides
rapid access to international air freight (e.g., FedEx hub).

e  Decentralization for Short Half-Lives: For Pb-212 (10.6h) and At-211 (7.2h), decentralized production models advanced.
Perspective Therapeutics operationalized regional facilities (IA and NJ, 2024) using its VMT-a-GEN isotope generator. The
DOE expanded its University Isotope Network (UIN), with Texas A&M producing At-211 for regional distribution (2025).

e  The SSR-6 Regulatory Risk: The IAEA continued evaluating revisions to SSR-6 transport regulations (decision expected late
2025), proposing drastic reductions to A2 values for alpha emitters.

Why It Matters: Logistics dictate manufacturing strategy. Any disruption (weather, customs, carrier denial) results in the complete
loss of a high-value therapeutic and a missed patient treatment. The investments in digital platforms and strategic hubs are essential
to transform radiopharmaceutical delivery into a science of precision.

The shift toward decentralization for short-lived isotopes is reshaping the value chain, moving from centralized producers to regional
hubs and hospital-based radiopharmacies. This mitigates transport risk but introduces new challenges in ensuring consistent quality
control and staffing specialized personnel across multiple sites.

The |IAEA SSR-6 proposal remains the most significant logistical threat. If implemented, it would upend the current transport model
(reliant on Type A packages), drastically increasing costs and complexity, and potentially crippling the TAT supply chain.

Talent Implication: Mastering this high-stakes environment requires a Head of Global Supply Chain & Logistics with expertise in cold-
chain management, specialized radioactive material transport regulations (including IAEA standards), and the deployment of
advanced digital tracking and optimization platforms.
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10. Strategic Outlook: Predictions for the Next 12 Months

The alpha radiopharmaceutical sector is at a critical inflection point. The "land grab" phase is concluding, and the strategic focus is
shifting decisively to execution. The next 12 months will be defined by the industry's ability to overcome fundamental operational,
manufacturing, and regulatory hurdles.

1. The Isotope Supply Chain Will Diversify, But Remain Fragile. The successful commercialization of both generator-based
(TerraPower/Cardinal Health) and accelerator-based (NorthStar, lonetix) Ac-225 production will alleviate the immediate crisis.
However, demand from expanding clinical trials will rapidly absorb this new capacity. We predict at least one significant supply
disruption in the next 12 months for a major clinical program, likely due to unforeseen technical delays in scaling novel production
methods or a failure at a single-source supplier. This will intensify the drive toward vertical integration and dual-sourcing.

2. The IAEA SSR-6 Decision Will Dictate the Global Logistics Model. The IAEA's final decision on the SSR-6 revisions (expected late
2025/early 2026) will be the single most impactful regulatory event of the year. If the drastic A2 value reductions are adopted, the
industry will face immediate and severe logistical disruption. We predict a concerted, last-minute industry advocacy effort will result
in a moderated outcome or a phased implementation, but significant uncertainty will depress valuations for companies heavily reliant
on global transport until a final decision is reached.

3. The Talent War Will Shift from Technical Operations to Commercial Leadership. As pipelines mature toward potential launches
(2026-2028), the "war for talent" will shift to new battlegrounds. We predict a surge in hiring for Chief Commercial Officers and VPs of
Market Access starting in late 2025. The demand will be acute for leaders with proven experience launching novel oncology products
and a nuanced understanding of the unique nuclear medicine ecosystem and reimbursement landscape. The talent pool for these
specialized roles is extremely small, creating a new competitive bottleneck.

4. Pb-212 Will Emerge as a Formidable Competitor to Ac-225. The first clinical data from AdvanCell's TheraPb trial (Pb-212) in
prostate cancer at ESMO 2025 will be a watershed moment. We predict the data will demonstrate comparable efficacy to Ac-225 with
a potentially superior safety profile (e.g., lower xerostomia) and highlight the advantages of its theranostic capabilities (using Pb-203
for imaging). This, combined with Orano Med's maturing industrial-scale supply chain, will position Pb-212 as a highly viable, scalable
alternative to Ac-225.

5. Manufacturing Failures Will Increase as Legacy Infrastructure is Stressed. Despite the investment in new "super-sites," much of
the current clinical supply relies on older, retrofitted facilities or decentralized nuclear pharmacies. As production volumes increase
and the FDA maintains its aggressive inspection posture, we predict an increase in high-profile compliance failures (Form 483s or
Warning Letters) related to aseptic processing, isolator validation, and cross-contamination. This will further emphasize the strategic
advantage of purpose-built, automation-ready infrastructure.
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Strategic Risk Matrix

Risk Category Risk Rating (Q4 2025) Key Drivers and Mitigation

Isotope Supply High technical risk. Pb-212 dependent on upstream parent isotope control.

Demand still outstrips reliable Ac-225 capacity; scaling novel production methods carries

Mitigation: Dual-sourcing, vertical integration, long-term supply agreements.

Regulatory
(Transport)

IAEA SSR-6 revision uncertainty poses an existential threat to the global logistics model
High (Type A package reliance).
Mitigation: Industry advocacy, contingency planning for Type B packages.

Talent High roles.

Acute scarcity of specialized leadership (QA, RA, MSAT, Ops) and technical staff
(radiochemists, nuclear pharmacists). Emerging bottleneck in commercial/market access

Mitigation: Aggressive recruitment, investment in internal training programs, competitive
compensation.

Regulatory
(Clinical/CMC) Mitigation: Advanced dosimetry capabilities, integrated QMS, proactive regulatory

FDA's 2025 dosage guidance increases clinical trial complexity and duration. Heightened

Medium CMC scrutiny and inspection activity. Dual-regulation (FDA/NRC) adds operational burden.

engagement.

CDMO Capacity Medium

Significant capacity coming online (2025-2027) addresses immediate needs, but human
capital constraints may delay operational readiness. Risk of future shortage if multiple
blockbusters emerge.

Mitigation: Early engagement with CDMOs, rigorous assessment of staffing plans.

Logistics
(Execution) Mitigation: Investment in precision logistics platforms (loT, Al), strategic geographic hubs,

"Just-in-time" imperative leaves no margin for error. Systemic issues with carrier denials

i nd cross-border friction persist.
Medium and cross-border friction persist

decentralized models for short half-lives.

Clinical Execution Medium

Shift toward complex trial designs (combinations, earlier lines). Challenges in patient
recruitment and site activation in a competitive landscape.

Mitigation: Experienced clinical operations teams, robust site training and support
programs.

The 5 Leadership Roles That Will Make or Break Alpha Launches

The success of alpha radiopharmaceutical commercialization hinges not just on scientific innovation, but on flawless execution across
a uniquely complex operational landscape. These five roles are the linchpins of a successful launch:

1.

Quality Assurance (QA) Lead: The ultimate guarantor of patient safety in an environment where terminal sterilization is
impossible and products are released at risk. Responsible for ensuring the validated state of aseptic processes and
navigating heightened FDA scrutiny.

Dual-Regulatory Affairs (RA) Lead: The critical interface with both pharmaceutical (FDA/EMA) and nuclear (NRC/ASN)
authorities. Responsible for developing an integrated compliance strategy that satisfies the stringent requirements of both
domains.

Head of Aseptic Operations / Isolator Validation: Responsible for the design, validation, and flawless execution of
manufacturing within specialized containment (hot cells/isolators). Expertise in advanced aseptic techniques and
Performance Qualification is non-negotiable.

Manufacturing Science and Technology (MSAT) Lead: The bridge between R&D and commercial manufacturing.
Responsible for scalable process development, technology transfer, and ensuring robust, reproducible production of
complex radiopharmaceuticals.

Business Development (BD) Executive (Supply Chain Focus): Responsible for securing the foundational elements of the
supply chain - from critical isotope sourcing (Ac-225/Pb-212 precursors) to strategic manufacturing partnerships (CDMO
selection) - in a highly constrained and competitive market.

© 2025 ProGen Search. All rights reserved.



Search

ProGen Search:

ProGen Search is the leading executive search partner for the radiopharmaceutical and advanced modalities sector. Our work
goes far beyond recruitment: we are embedded in the ecosystem, tracking every shift in isotope supply, regulatory change,
CDMO capacity build-out, and clinical program milestone.

Because we sit at the intersection of science, operations, and investment, we see where companies hit execution bottlenecks
before they become public. Whether it is a trial delayed by isotope shortages, an isolator suite standing idle without qualified
QA leadership, or a dual-regulatory submission stalling for lack of the right expertise - we are brought in to solve these problems.

We partner with operators and investors across the Radiopharmaceutical ecosystem to identify, attract, secure and place the
rare leaders who can bridge science and execution in this fragile but high-value space. From Heads of Quality and Regulatory
Affairs to Site Leads, MSAT, and Commercial executives, we ensure that the right people are in place to keep programs moving
forward.

This is why we produce reports like this Blueprint: to bring clarity to an industry where delays and failures are rarely caused by
the science - but by the absence of the right talent at the right time.

At ProGen Search, we don’t just place leaders - we remove the execution risks that stall billion-dollar therapies.

Hiring?

Talk to us today.
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THE LEADING TALENT EXPERTS IN

ProGen Search partners with Radiopharmaceutical innovators, CROs, and CDMOs to solve the
leadership bottlenecks that determine whether programs succeed or stall.

If you’re building in this space, book a call with us today and we’ll walk you through how to attract
and hire the best people, at the right time - every time.

Need to hire urgently?
Not sure what to do?

Click here to speak to an expert today.

# BOOK NOW 0

Byron Fitzgerald

Founder, ProGen Search

www.progensearch.com
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