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ProGen Search partners with investors and leadership teams
across Biotech, Pharma, CDMO, and CRO sectors to solve their
most critical executive hiring challenges and build leadership
teams that scale innovation. We were founded on the belief that
executive search should be transparent, research-led, and deeply
aligned to the future ambitions of the companies we serve.

Our story began from first-hand frustration with the traditional
search model - one that often relied on opacity rather than insight.
After 14 years in executive search - including scaling a consultancy
to 36 consultants and refining an industry-leading model as co-
founder of a specialist firm - ProGen’s founder launched the
business in December 2024 to deliver a more rigorous, open-
source approach to leadership hiring.

Today, our clients trust us globally to identify, engage, and secure
transformative talent - supported by deep sector research,
transparent processes, and clear deliverables. Whether supporting
scale-up biotech, investor-backed CDMOs, or emerging
therapeutic platforms, we partner with clients not just tofill roles,
but to shape the leadership needed to create long-term value.
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as to the accuracy, completeness, or suitability of the
information contained herein. No liability is accepted for any
actions taken or decisions made based on the contents of this
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1. Executive Summary

The biopharmaceutical landscape of 2025 has revealed a critical truth: the primary hurdle for advanced antibody programs is no
longer biology, but manufacturability. As therapeutic formats grow in complexity—from bispecifics to engineered IgMs—most late-
stage failures and costly delays now stem from challenges in Chemistry, Manufacturing, and Controls (CMC). These are not minor
setbacks; they are catastrophic events that erase value, jeopardize timelines, and undermine corporate viability. The failure to
address manufacturability from the earliest stages of discovery is the single greatest threat to bringing next-generation antibody
therapeutics to patients.

This proactive "manufacturability-by-design" approach has moved from a best practice to a strategic necessity. The cost of deferring
CMC is staggering and quantifiable. A forced switch of a Contract Development and Manufacturing Organization (CDMO) can trigger
an 18 to 30-month "reset," while a CMC-driven clinical hold routinely imposes a minimum one-year delay, a period during which a
company can lose over $400 million in Net Present Value (NPV). Regulatory rejections, such as Complete Response Letters (CRLS)
from the U.S. Food and Drug Administration (FDA) due to manufacturing deficiencies, have become a recurring theme, derailing even
the most promising clinical assets.

Simultaneously, the industry is adapting. A new class of technology platforms is emerging to de-risk development, using Al-driven
design and advanced cell line engineering to build manufacturability into the molecule itself. Investors, having learned from costly
failures, now scrutinize a company’s manufacturing strategy with the same rigor as its clinical data. The language of "developability"
and "CMC readiness" has migrated from the lab to the boardroom, becoming a key indicator of corporate maturity and a driver of
valuation.

This playbook is designed for CEOs, boards, and investors navigating this new reality. It synthesizes the key failure patterns, quantifies
the immense cost of deferral, and highlights the technologies, talent, and strategies required to succeed. In an era where the process
is the product, mastering translational CMC is the definitive competitive advantage

In 2025, the biggest risk in antibody
discoveryisn’t biology - it’s
manufacturability. This Playbook
distills the costs, red flags, and
solutions every biotech leader must
know to avoid $400M mistakes and
bring next-generation therapies to
patients.

P
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2.The Cost of Deferral

Treating manufacturability as a late-stage concern is a primary cause of catastrophic value destruction. The financial and timeline
penalties for deferring CMC are no longer theoretical; they are well-documented, recurring, and severe. In an industry where patent
clocks are ticking and first-mover advantage is critical, these delays represent an existential threat to an asset's entire commercial
lifecycle.

Quantifying the Financial Impact

The direct connection between development delays and financial loss is stark. For a typical pharmaceutical company, a single 12-
month delay in development translates to a loss of more than $400 million in Net Present Value. This figure provides a clear and
conservative baseline for calculating the opportunity cost of every manufacturing setback.

Catastrophic Timeline Setbacks

Late-stage CMC failures are not minor course corrections; they are events that reset program timelines by years, eroding patent life
and giving competitors an insurmountable head start.

« Forced CDMO Switch (18-30 Months): The failure of a partnership with a Contract Development and Manufacturing Organization
(CDMO) after a program is underway triggers a near-total reset. The process of identifying the failure, vetting and contracting a
new partner, and executing the complex technology transfer consumes 18 to 30 months. For complex cell therapies, the tech
transfer alone can take 12 to 16 months. The direct costs for the transfer begin at over $5 million, excluding contractual penalties
and wasted capital.

« CMC-Driven Clinical Hold (12+ Months): A clinical hold from the FDA due to manufacturing deficiencies routinely results in a
delay of at least one year. This reflects the cascade of activities required for resolution: conducting a root cause analysis,
implementing a corrective action plan, generating new data and GMP batches, and undergoing regulatory review.

« Late-Stage Re-cloning (6-12 Months): Discovering that the foundational manufacturing cell line is unstable after clinical trials
have begun is a devastating internal failure. The process of re-developing, selecting, and characterizing a new, stable cell line and
conducting extensive comparability studies imposes a 6 to 12-month delay and duplicates millions in prior manufacturing
expenditures.

Deferring CMC isn’t a delay - it’s a reset: a single ~
misstep can erase $400M+ in value and set

programs back 12-30 months, turning patent life
and market leadership into unrecoverable losses.
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The Regulatory Gauntlet: The Rise of the CMC-Driven CRL

The U.S. Food and Drug Administration (FDA) has intensified its scrutiny of manufacturing processes, making CMC a primary
bottleneck on the path to approval.

« In 2024 and 2025, Regeneron received two manufacturing-related Complete Response Letters (CRLs) for its bispecific
antibodies, linvoseltamab and odronextamab. The rejections were not due to issues with the drugs themselves but to unresolved
compliance findings at third-party fil/finish facilities.

« InNovember 2024, Merus N.V. saw the FDA review of its bispecific antibody, zenocutuzumab, extended by three months dueto a
request for additional CMC information related to a third-party manufacturer, delaying a potential approval and complicating
partnership discussions.

These events confirm a new reality: the FDA does not approve a molecule in isolation; it validates an entire, end-to-end
manufacturing network. A single weak link in that chain can, and frequently does, break a program.

The FDA no longer approves molecules - it ~
approves manufacturing networks, and a

single weak link can trigger a CRL that derails

even the strongest clinical data. )
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3. The 5 Red Flags: Recurring CMC Failure Patterns

Analysis of recent high-profile program delays and failures reveals five recurring patterns. These "red flags" represent the most common and

damaging manifestations of a flawed or deferred CMC strategy. Identifying and mitigating these risks early is critical to de-risking an advanced
antibody pipeline.

« 1.CDMO Divorces & Supply Chain Failures:

o The Problem: The most visible failures of 2024-2025 were rooted in the external supply chain. As demonstrated by Regeneron's
multiple CRLs, a sponsor's regulatory fate is inextricably linked to the operational excellence and compliance status of its CDMO
partners, particularly for critical services like aseptic fill/finish.

o The Signal: An over-reliance on a single-source CDMO, especially in a market strained by geopolitical pressures like the BIOSECURE

Act, creates a high-risk "chokepoint." Due diligence must now rigorously assess a CDMO's regulatory track record, not just its
technical capabilities.

« 2.CMC-Driven Clinical Holds:

o The Problem: Over 20% of clinical holds for cell and gene therapies stem from CMC deficiencies. Common triggers include GMP
compliance failures, inadequate analytical methods for product testing, and inconsistencies in product quality.
o The Signal: A clinical hold is a public declaration of a potential lack of manufacturing control. As seen with Atara Biotherapeutics, a

compliance issue at a single third-party supplier of a starting material can trigger a hold across multiple programs, demonstrating
how supply chain risks can become contagious.

« 3.The Unstable Clone:

o The Problem: Discovering late in development that the foundational manufacturing cell line is unstable—leading to declining
productivity or inconsistent product quality—is a self-inflicted wound that invalidates years of work.
o The Signal: This is an unforced internal error that signals a fundamental lack of process understanding. It requires a costly and time-

consuming re-cloning effort (a 6-12 month setback) and severely damages investor confidence in a company's core execution
capabilities.

« 4. FilV/Finish and Formulation CRLs:

o The Problem: Final drug product manufacturing (fill/finish) and formulation are not trivial downstream steps; they are areas of
intense regulatory scrutiny. The CRLs issued to Regeneron were due to unresolved findings at third-party fil/finish facilities,
highlighting this vulnerability.

o The Signal: The inability to develop a stable, high-concentration formulation can render an otherwise effective antibody

commercially non-viable, especially for subcutaneous delivery. Addressing formulation science late in the process is a high-risk
strategy.

« 5. Platform Complexity & Product Heterogeneity (The IgM Case):

o The Problem: IGM Biosciences halted development of its lead IgM-based bispecific, imvotamab, due to "insufficient" and
"inconsistent" B-cell depletion in the clinic. From a CMC perspective, "inconsistency" is a powerful indicator of an underlying
manufacturing issue.

o The Signal: This clinical failure was likely a symptom of an intractable CMC problem. The immense complexity of the IgM platform
created inherent product heterogeneity, making it impossible to reliably manufacture a drug product with consistent potency. This
serves as a profound cautionary tale: for novel and highly complex modalities, clinical risk and CMC risk are inextricably intertwined.
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4. Platform Enablers: Technology-Driven De-Risking

As manufacturability challenges have grown, a new generation of advanced engineering platforms has emerged to meet them. These
technologies are fundamentally changing the development paradigm by enabling a proactive, "engineered-by-design" approach. They fall
into two key categories: technologies that build a superior and more reliable cellular factory (cell line engineering) and those that design a
superior molecular blueprint from inception (Al-driven design).

Advanced Cell Line Engineering: The Bedrock of Predictability

These platforms transform cell line development from an unpredictable screening exercise into a more deterministic engineering
discipline, ensuring a stable, high-yield foundation for manufacturing.

« ATUM miCHO™, discoCHO™ + Leap-In®: ATUM’s miCHO™ host supports stable, regulatory-grade manufacturing, while discoCHO™
mirrors its attributes to smooth the transition from discovery. Combined with the Leap-In® transposase for stable gene integration,
the platform delivers predictable scalability. CDMOs including Bionova Scientific (May 2025) and Wheeler Bio (Sept 2024) have used
it to cut timelines, reduce gene-silencing risk, and produce advanced modalities such as afucosylated antibodies.

« Catalent GPEx® Lightning: This platform uses retrovector technology to insert the transgene into over 100 pre-validated "docking
sites" in a GS knockout CHO cell line. This targeted approach ensures rapid, consistent, and high-level expression. The platform has
been documented to shorten timelines by up to 3 months and consistently achieve titers of 4 to 12 g/L. IsomAb's 2024 strategic
collaboration with Catalent leverages this platform to accelerate its lead asset toward the clinic.

Al-Driven Design: Engineering Manufacturability from In Silico Conception

These platforms represent a quantum leap, using generative Al and high-throughput biology to design novel molecules with ideal
manufacturing characteristics from the very beginning.

« AbsciIntegrated Drug Creation™: Absci's platform combines generative Al with a high-throughput wet lab in a rapid "design-build-
test-learn” cycle. This closed-loop system allows for the simultaneous optimization of multiple parameters, including affinity,
potency, and developability.

o Measurable Success: For its internal anti-TL1A antibody (ABS-101), the platform moved from initial design to IND-enabling
studies in just 14 months. Crucially, it enabled a high-concentration formulation of 200 mg/mL, a key feature for patient-friendly
subcutaneous delivery that is exceptionally difficult to achieve. The platform has demonstrated similar success for a second
asset, enabling a potential formulation of >150 mg/mL.

« BigHat Biosciences Milliner™ Platform: BigHat's platform uses machine learning and a high-speed synthetic biology lab to run
weekly design-build-test cycles. This enables rapid, multi-objective optimization to solve complex engineering trade-offs.

o Measurable Success: In a November 2024 partnership with Lonza/Synaffix, the platform was used to design a "highly
differentiated antibody" for an ADC program, explicitly optimized for "optimal drug-like properties." In a 2025 peer-reviewed
publication, antibodies designed with the platform were experimentally confirmed to have superior thermal stability and
synthesizability—both critical manufacturability attributes. The platform's power was further validated by a major strategic
collaboration with Eli Lilly in April 2025.
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5. The Investor Lens: Pricing in CMC Readiness

The year 2025 marks the point where the language of technical risk - 'developability, 'manufacturability, and 'CMC' - has officially migrated
from internal R&D meetings to SEC filings, earnings calls, and investor decks. A company’s ability to manage and communicate its
manufacturing strategy is now a primary signal of corporate maturity and a key differentiator in a capital-constrained market.

A New Corporate Lexicon

Sophisticated companies are no longer just selling a clinical hypothesis; they are strategically communicating the probability of technical
success. This is not a reluctant disclosure of risk but a positive assertion of value.

« Absci Corporation provides a clear example. In its 2025 earnings calls, the company repeatedly highlighted the "excellent
manufacturability and developability profile" of its Al-designed candidates, directly linking this to the ability to achieve high-
concentration formulations of >150mg/mL. This language equates their Al platform with comprehensive de-risking, a primary concern
for investors and pharma partners.

« Vaxart, Inc., in aJune 2025 press release, explicitly stated that its second-generation vaccine technology was engineered to "improve
manufacturability." For a company developing oral pill vaccines, where cost of goods is paramount, this statement preemptively
addresses investor concerns about scalability and commercial viability.

The Rise of "Translational Risk" in Formal Disclosures

The most direct evidence of this shift is the inclusion of specific, technical risk factors in formal investor communications. This new
transparency is designed to build credibility with a more discerning investor base.

« Biomea Fusion Inc. explicitly acknowledged "translational risk as our product candidates advance to the clinical stage" in an SEC
filing, signaling an understanding of the perilous gap between preclinical promise and clinical proof.

« Ananalyst report covering Vaxcyte, Inc. listed "CMC Hurdles" as a key regulatory risk, demonstrating that the investment community
is now identifying, naming, and evaluating CMC as a distinct and material risk category.

A New Competitive Axis: Platform vs. Pipeline

This new vocabulary has created a powerful narrative for Al-native and platform-centric companies. They are reframing the competitive
landscape from a simple race between clinical assets to a more complex competition between the underlying discovery and development
engines.

« Ginkgo Bioworks' launch of the "Antibody Developability Consortium" in September 2025 is a strategic move to position itself as a
foundational infrastructure player for the entire industry. By leading an effort to solve the systemic challenge of predicting antibody
properties, Ginkgo is telling the market not just to bet on an asset but to bet on the platform that produces better, more developable
assets with a higher probability of success.

In the current market, this is a compelling argument. Reducing the failure rate by even a small percentage generates enormous returns,
making a company's demonstrated ability to de-risk manufacturing a tangible and highly valuable asset.

Qe &, & |n2025 CMCreadiness
‘-.' ‘-.' ‘-.' Is a core valuation driver.
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6. Talent Blueprint: The Translational CMC Leader

The strategic imperative to embed manufacturability into early discovery has created an intense demand for a new type of scientific
integrator: the Translational CMC Leader. This role, whether as a preclinical CTO or an embedded functional head, has become the industry's
most sought-after and mission-critical talent archetype. Companies that succeed in recruiting and empowering these leaders will establish a
durable competitive advantage.

Archetype Definition: The Discovery-to-Development Bridge

The Translational CMC Leader is a "T-shaped" scientist who bridges the historical gap between early-stage research and late-stage
development.

« Core Mandate: To de-risk the entire development pipeline by embedding principles of developability—such as stability, solubility, and
low viscosity - at the point of molecular design.

« Key Responsibilities: They ensure manufacturability is a key selection criterion from inception, not an afterthought. They integrate
discovery and manufacturing, manage strategic CDMO partnerships, and build the foundational CMC package required for an IND filing.

The In-Demand Skillset
. Foundational: Deep expertise in protein engineering, molecular biology, protein expression (CHO, HEK), and purification (AKTA, HPLC).

« Specialized: Hands-on experience with the developability assessment toolkit, including assays for stability (SEC-MALS), aggregation,
and non-specific binding.

« Emerging: Fluency in computational and Al/ML methods for in silico developability prediction and protein design is rapidly becoming a
core competency. Roles at leading companies like Regeneron and Takeda now demand a hybrid profile of computational biology and a
sophisticated understanding of antibody structure.

The Rise of the Preclinical CTO

The most visible manifestation of this trend is the appointment of Chief Technical Officers in companies with predominantly preclinical or
early clinical pipelines. This places manufacturing expertise at the executive table from day one.

« Egle Therapeutics (March 2024): Appointed a CTO to establish a manufacturing and supply strategy just as its second lead asset was
completing IND-enabling studies.

« Immunome (June 2024): Hired a CTO with deep ADC experience from Seagen, with the explicit rationale of advancing its preclinical ADC
pipeline toward two planned IND filings in 2025.

« Sonoma Biotherapeutics (May 2025): Appointed a CTO with deep cell therapy process development experience as its lead asset, a
complex Treg cell therapy, was in Phase 1 trials.

These are not traditional, late-stage technical operations hires focused on commercial readiness. These are Translational CTOs whose
mandate is to de-risk the perilous transition from research to the clinic.

Scarcity and Geographic Concentration
This specialized talent is scarce, and the competition is geographically concentrated and intense.
« Hubs: The San Francisco Bay Area, San Diego, Boston/Cambridge, and Seattle remain the epicenters of innovation and hiring activity.

« Market Dynamics: This concentration has created a highly competitive "talent gravity well," driving high compensation packages and
forcing companies to differentiate themselves based on technological sophistication and strategic vision.
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7.90-Day Action Plan for CEOs & Boards

Navigating the new landscape of antibody development requires decisive, proactive leadership. De-risking a pipeline from a CMC perspective is
not a technical task to be delegated; it is a core strategic function that must be owned by the executive team and the board. The following
checklist provides an actionable 90-day plan to assess and strengthen your company’s translational CMC capabilities.

Phase 1: Assess and Diagnose (Days 1-30)
[0 Conduct a Talent Audit:

« |dentify the most senior person in your organization with direct CMC and manufacturability experience.

« Does their expertise match the specific challenges of your therapeutic modality (e.g., ADCs, bispecifics, cell therapy)?

« Benchmarkyour technical leadership against the "Translational CMC Leader" archetype. If a gap exists, initiate a search for a preclinical CTO
or a senior VP of Translational Development immediately.

[0 Perform a Pipeline "Manufacturability Review":

« Foryourlead and backup candidates, assemble the complete developability dataset. Does it include data on thermal stability (Tm),
aggregation propensity (SEC-MALS), and non-specific binding?
« [fthis data does not exist, commission the studies immediately. A candidate without a basic developability profile is a high-risk asset.

[0 Review Your CDMO Strategy:

« Map your current and planned dependencies on external CDMOs. Have you conducted rigorous due diligence on their regulatory track record
and experience with your specific modality?

« Isyour relationship purely transactional, or is it a true strategic partnership with joint governance? If a key CDMO partner represents a single
point of failure, begin identifying and qualifying a backup supplier now.

Phase 2: Integrate and Align (Days 31-60)
O Restructure R&D Decision-Making:

« Mandate that a "Manufacturability Assessment" is a required deliverable at every key discovery milestone, including lead selection and
candidate nomination.

« Create a cross-functional team including discovery, protein engineering, and CMC experts to govern these decisions. Break down the silos
between research and development.

[0 Revamp Board and Investor Communications:
« Incorporate a dedicated "CMC & Manufacturing Readiness" section into all board updates and investor presentations.
« Begin using the language of de-risking. Frame investments in process development and analytics not as costs but as strategic actions that
increase the asset's NPV.
« Review the "Risk Factors" section of your public filings to ensure they specifically and accurately reflect potential manufacturing and supply
chain challenges.
[0 Explore Platform Technology Partnerships:
« Taskyour business development team with evaluating enabling platforms (Al-driven design, advanced cell line engineering) that can
accelerate your timelines and de-risk your specific programs.

« Prioritize partnerships that can solve your most pressing manufacturability challenges (e.g., improving stability, enabling a high-concentration
formulation).

Phase 3: Execute and Operationalize (Days 61-90)
[0 Finalize Your IND Strategy with a CMC Focus:
« Ensure your IND timeline builds in sufficient time for robust process development, analytical method validation, and stability studies. Do not
let an aggressive clinical timeline create a CMC data gap.
« Confirm that your chosen manufacturing process is scalable and that you have a clear line-of-sight from early-phase clinical supply to a
potential commercial process.

O Implement Proactive CDMO Management:

« Establish a formal governance structure with your key CDMO partners, including regular joint steering committee meetings.
« Negotiate contracts that include clear quality agreements, performance metrics, and IP ownership terms.

[ Build a Culture of "Manufacturability by Design":

« Communicate the strategic importance of CMC throughout the organization.
« Reward and recognize scientists and teams who proactively identify and solve manufacturability problems early in the discovery process.
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THE LEADING TALENT EXPERTS IN

ProGen Search partners with leading Biotech, CRO, and CDMO organizations to solve talent
bottlenecks at the intersection of discovery and manufacturing.

If you’re scaling advanced antibody programs - from bsAbs to IgMs to ADCs - and need leadership
that can bridge science with manufacturability, we would welcome the opportunity to connect and
share insights.

Need to hire urgently?
Not sure what to do?

Click here to speak to an expert today.
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Byron Fitzgerald

Founder, ProGen Search
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