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Part A: Strategic Executive Summary

The bispecific antibody (bsAb) market has reached a critical inflection point. While the therapeutic promise of these complex
molecules is undeniable, the industry is now grappling with a harsh reality: the traditional, sequential model of drug development is
fundamentally broken for this modality. Costly, program-threatening failures in late-stage manufacturing are becoming
commonplace, not because of isolated technical glitches, but as the predictable result of suboptimal decisions made at the very
earliest stages of development.

This report provides a comprehensive analysis of this "upstream bottleneck," tracing the root causes of downstream manufacturing
failures—low titers, product instability, and complex purification—back to their origins in candidate selection and cell line
development. Our research reveals a fundamental paradigm shift underway: a move from a reactive, "discover first, make later"
approach to a proactive, integrated strategy of "Manufacturability by Design."

Key Findings of This Report:

1. The Upstream Origin of Downstream Failure: The data is unequivocal. The most significant manufacturing challenges are
"locked in" long before a program is transferred to a CDMO. Issues like chain mispairing, aggregation, and genetic instability are
intrinsic to the molecule's design and the quality of the initial cell line.

2.The Rise of the "Upstream Enabler": A new class of specialized service provider has emerged to solve these foundational
problems. Companies like ATUM, Twist Bioscience, and Alloy Therapeutics are providing the critical "picks and shovels"—advanced
cellline platforms, high-performance gene integration systems, and Al-driven protein engineering—that de-risk manufacturability
from day one.

3.The CDMO Arms Race: In response, leading CDMOs like Lonza and Samsung Biologics are no longer competing on capacity alone.
They are engaged in a technological arms race, building their own proprietary upstream platforms (e.g., Lonza's bYlok®, Samsung's S-
DUAL™) to offer a more integrated, de-risked path to the clinic.

4.The Sponsor's Due Diligence Imperative: This report provides a detailed playbook for sponsors, outlining the five critical red flags
to look for when vetting a development partner. This framework moves beyond surface-level capabilities to probe the foundational
science and operational rigor that separate elite partners from those who pose a significant risk.

5.The Talent Solution: The Translational Linchpin: Ultimately, navigating this complex landscape requires a new type of leader. We
define the profile of the mission-critical "Translational CMC Leader"—a scientific and strategic integrator who bridges the gap
between discovery and manufacturing and is the single mostimportant hire for de-risking a complex biologics portfolio.

This report is designed to be an essential strategic guide for any leader—CEOQ, investor, or operational executive—tasked with
developing the next generation of bispecific therapies. It provides the framework to understand the problem, navigate the ecosystem
of solutions, and build the internal teams required to succeed.
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Part B: The Full Report

Chapter 1: The Manufacturability Gauntlet: Why Bispecifics Break the Mold

The therapeutic appeal of bispecific antibodies is undeniable. By engaging two different targets, they unlock novel mechanisms of
action unattainable by traditional monoclonal antibodies (mAbs), such as redirecting T-cells to tumors or blocking dual signaling
pathways. However, this dual functionality comes at the cost of immense structural complexity, creating a gauntlet of manufacturing
challenges that can jeopardize program timelines and threaten commercial viability.

1.1 The Chain Pairing Conundrum: The Root of All Complexity

The central manufacturing challenge is ensuring the correct assembly of up to four unique polypeptide chains (two heavy, two light)
within a single host cell. Incorrect assembly leads to a heterogeneous mixture of product-related impurities—such as homodimers
and various mispaired species—that are structurally similar to the desired product. This not only makes purification a formidable
challenge but can drastically reduce the yield of the functional drug to as low as 10-25% of the total expressed protein. This single
issue is the primary driver for the development of sophisticated upstream engineering solutions from innovators like
Genentech/Roche (Knobs-in-Holes, CrossMab®), Genmab (DuoBody®), and Zymeworks (Azymetric™).

1.2 The Aggregation Menace: A Threat to Safety and Efficacy

The engineered nature of bsAbs—uwith their novel mutations, fused domains, and non-natural linkers—makes them intrinsically more
prone to aggregation than standard mAbs. Aggregated proteins can lose biological activity and, more critically, have a significantly
higher risk of eliciting an unwanted immune response (immunogenicity) in patients. This makes aggregation a major safety concern
for regulators and a potential cause for clinical failure.

1.3 The Expression Bottleneck: The Economics of Titer

The cellular machinery required to correctly express, fold, and assemble these complex molecules is placed underimmense stress.
This frequently results in significantly lower expression titers compared to the high titers routinely achieved for mAbs (often >5 g/L).
Low titers directly impact the cost of goods sold (COGS); if a process yields less drug per batch, more manufacturing runs are
needed, significantly increasing costs and threatening the commercial viability of the program, especially for therapies targeting large
patient populations.

These interconnected challenges demonstrate that the most effective strategy is not simply to find a better way to clean up a messy

process downstream, but to engineer a better, more "manufacturable" molecule from the very beginning. This "manufacturability by
design" principle is the central driver shaping the entire bsAb service landscape.

I
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Chapter 2: The Upstream Origin of Downstream Failure

Late-stage manufacturing failures are not spontaneous events; they are the downstream manifestations of upstream decisions. The
seeds of low titer, genetic instability, and poor product quality are sown during the earliest phases of a program: candidate selection
and cell line development (CLD).

2.1 How Candidate Selection Locks in Risk

The choice of molecular format, from a library of over 100 possibilities, is the single most important determinant of manufacturability.
Aformatthatis highly potentin an in vitro assay may be predisposed to aggregation or instability under the stresses of large-scale
manufacturing. A failure to co-optimize for both biological function and "developability" during initial candidate screening is a primary
and recurring driver of late-stage failure. As one case study revealed, a bsAb that appeared stable in discovery suddenly precipitated
under the agitation stress of a 15L production run due to high surface hydrophobicity—a flaw that could have been identified and
engineered out at the start.

2.2 The Titer Ceiling: The Impact of Gene Ratios and Expression

A primary cause of low productivity is the failure to properly optimize the expression ratio of the different polypeptide chains during
early CLD. Anincorrect ratio of transfected plasmids is a direct cause of both low titer and low purity. One study on a three-chain
bsAb demonstrated that optimizing the plasmid ratio increased the purity of the correctly assembled product from a dismal 12%to a
viable 72%. This problem cannot be fixed in downstream purification; it is locked in at the genetic level.

2.3 The Seeds of Instability: The Peril of Rushed Clone Screening

The mostinsidious error in CLD is selecting a lead clone based solely on high initial productivity. These "top producers" are often
under immense metabolic stress and are prone to genetic instability, leading to declining titers over the prolonged cell culture
required for commercial manufacturing. Under pressure to accelerate timelines, the critical long-term stability studies (often >60
generations) are frequently truncated or skipped. This high-stakes gamble often leads to catastrophic late-stage failure, requiring a
complete re-development of the cell line—a process that can set a program back by years and tens of millions of dollars.

Downstream failure begins upstream. ~
Candidate selection and cell line
decisions quietly lockin the risks that
later explode during manufacturing.
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Chapter 3: The 'Manufacturability by Design' Paradigm Shift

In response to this crisis of attrition, the industry is undergoing a fundamental paradigm shift, moving from a sequential, siloed approach to an
integrated model that embeds manufacturing considerations into the earliest stages of discovery.

3.1 Defining the New North Star: Developability

"Developability" is the likelihood that a candidate molecule will progress smoothly through the Chemistry, Manufacturing, and Controls (CMC)
process to become a manufacturable, safe, and efficacious drug. This concept serves as the critical bridge connecting drug discovery with
CMC, aiming to proactively balance a molecule's biological function with its inherent suitability for being developed and delivered to patients.

3.2 The Four Pillars of a Developable Biologic

A comprehensive developability assessment is grounded in a set of measurable physicochemical properties:

1.Conformational Stability: Resistance to unfolding and aggregation (measured by SEC-HPLC, DSC, nanoDSF).
2.Chemical Characteristics: Susceptibility to degradation like deamidation or oxidation (measured by Mass Spec).
3. Colloidal Stability: Behavior in solution at high concentrations, which impacts viscosity (measured by DLS, AC-SINS).

4. Specificity: Avoiding non-specific, off-target binding that leads to poor pharmacokinetics (measured by BVP ELISA, CIC).

3.3 The Virtuous Cycle: Design-Build-Test-Learn
This new paradigm is powered by a convergence of technologies that create a rapid, iterative optimization cycle:

« Design/Learn (In Silico): Al/ML models analyze sequences to predict liabilities and design better candidates.

« Build (Engineering): Advanced protein engineering and high-precision DNA synthesis platforms (like those from Twist Bioscience) create
the physical molecules.

« Test (High-Throughput Screening): Automated platforms rapidly generate massive amounts of experimental data on these molecules.

This creates a closed loop where data from each cycle is used to train and improve the predictive models, with each iteration producing
candidates that are more highly optimized for both efficacy and manufacturability.

Manufacturability starts at design - not at the
CDMO. The new industry standard is to
engineer for success from the first sequence.

JPJPJPJP
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Chapter 4: The Service Ecosystem - A Competitive Assessment

This paradigm shift has created a new service landscape, bifurcated into two key categories of partners who are essential for success.
4.1 Upstream Enablers & Platform Specialists

These technology-centric companies focus on solving the manufacturability puzzle at its source. They provide the foundational "picks and
shovels" for discovery, protein engineering, and high-performance cell line development. While not all of the following companies focus
exclusively on bispecifics, each plays a unique role in solving upstream manufacturability challenges that directly impact bsAb success.

« ATUM: Exemplifies the integrated "Upstream Enabler" model. Their AntibodyGPS® platform uses machine learning and empirical testing
of hundreds of variants to co-optimize for affinity, expression, and thermostability. This is paired with their Leap-In Transposase®, a high-
performance gene integration system licensed by numerous CDMOs (including Bionova Scientific and Rentschler Biopharma) to ensure
stable, high-titer cell lines. To facilitate rapid, early-stage screening, ATUM also offers the miCHO™ transient expression system, designed
for high-yield production of candidate molecules prior to stable cell line development. This dual platform approach is designed to deliver
a de-risked, manufacturable candidate from day one.

« Twist Bioscience: Leverages its silicon-based DNA synthesis platform to create vast, high-quality antibody libraries (the "Library of
Libraries") that are computationally screened to remove sequences with known manufacturing liabilities. They also offer engineered
solutions like Charge Pair Mutations (CPMs) to solve heavy chain pairing.

« Alloy Therapeutics: Offers a unique in-vivo solution with its ATX-CLC (Common Light Chain) mouse. This platform elegantly eliminates
the light chain pairing problem by design, generating diverse heavy chains that all pair with a single, predefined light chain, resulting in
molecules with inherent manufacturability.

« Xencor: Aleader in Fc engineering, their XmAb® platform provides a modular, stable heterodimeric backbone that solves heavy chain
pairing and enables the creation of complex formats, like 2+1 bispecifics, with excellent drug-like properties. Their platform has been
licensed by major players like Amgen and Novartis.

« GenScript: Acomprehensive one-stop-shop for early-stage services, their TurboCHO™ transient expression system allows for the rapid
production of research-grade material for initial candidate screening and validation.

« Abzena: A science-led partner focused on de-risking development through early, deep analytical characterization, using thermal stability
profiling and mass spectrometry to guide candidate selection.

« MacroGenics: Their versatile DART® (Dual-Affinity Re-Targeting) platform creates stable "diabody-like" molecules that can be constructed
with or without an Fc domain, allowing for tailored pharmacokinetics. They have a long track record of out-licensing to partners like Gilead
and Janssen.

« Merus: Their Biclonics® platform uses a common light chain approach to solve the pairing problem, and its compatibility with high-
throughput screening allows for rapid identification of optimal candidates. Their partnerships with Incyte and Eli Lilly validate this
approach.

« Affimed: A pioneer in engaging the innate immune system, their ROCK® platform creates Innate Cell Engagers (ICE®) that redirect NK
cells and macrophages, offering a different mechanism and potential safety profile compared to T-cell engagers.

« Absolute Antibody: A specialist in antibody engineering and recombinant expression, offering services to rapidly produce and test
various bispecific formats for early-stage evaluation.

« Creative Biolabs: A large CRO providing a vast menu of services, including custom bispecific antibody design and production using a
wide array of formats like DVD-Ig and BiTE-like molecules.

« Integral Molecular: Known for its Lipoparticle and Shotgun Mutagenesis platforms, they provide deep expertise in antibody
characterization, epitope mapping, and ensuring specificity, which is critical for de-risking bsAb candidates.

« Harbour BioMed: Developer of the HCAb platform for generating heavy-chain-only antibodies, which can be used as building blocks for
simpler, more manufacturable bispecific and multispecific formats.
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4.2 Integrated "Technology CDMOs"

Leading CDMOs have evolved beyond being mere capacity providers. They are now integrated technology partners offering end-to-end solutions,
powered by their own proprietary upstream platforms. The CDMOs listed below vary in their direct focus on bispecifics, but all offer enabling
technologies or infrastructure relevant to the unique manufacturing challenges of complex antibody formats.

o Lonza: A premium, technology-forward CDMO. Their offering is built on the market-leading GS Xceed® cell line for high titers and is differentiated by
the innovative bYlok® technology, which re-engineers a disulfide bridge to force correct heavy-light chain pairing, achieving >95% purity at the source.
They package this into accelerated programs like Ibex® Design.

« Samsung Biologics: Competes on speed, scale, and technology. They developed the S-DUAL™ platform, an asymmetric IgG-like format that
reportedly achieves >99% correct chain pairing, virtually eliminating mispaired impurities. This is complemented by their DEVELOPICK™ platform for
rapid, early-stage developability assessment.

« Catalent: Leverages its proprietary GPEx® Technology, a retrovector-based system that excels at producing high-yielding cell lines and, critically,
allows for the precise "titration" of gene copy number for each polypeptide chain, a key tool for optimizing bsAb assembly.

o WuXi Biologics: A premier "CRDMQO" (Contract Research, Development, and Manufacturing Organization) offering a seamless, single-vendor
solution. They have developed multiple proprietary bsAb platforms, including the WuXiBody™ platform, a novel format that solves both heavy and
light chain pairing problems simultaneously, greatly simplifying downstream purification. Their success is underscored by a landmark deal with GSK
for this platform.

« FUJIFILM Diosynth Biotechnologies (FDB): A scientifically-driven partner that uses its Apollo™ X expression system and emphasizes early, in-silico
bioinformatics analysis to de-risk programs and tailor processes.

« Boehringer Ingelheim BioXcellence: A trusted, blue-chip CDMO competing on deep experience and reliability. Their dual expertise in mammalian
(CHO) and microbial (E. coli) systems offers flexibility for handling a broader range of biologic formats—including smaller, non-glycosylated
constructs that may be relevant to certain bispecific architectures.

« KBI Biopharma: A highly respected CDMO with deep expertise in analytical characterization and process development for complex molecules,
including a strong track record with bispecifics.

« Celonic Group: A European CDMO with a strong focus on cell line development, offering their CHOvolution® platform and expertise in navigating the
specific challenges of bsAb expression.

« ProBioGen: Known for its advanced cell line development technologies, including the CHO.RiGHT® expression platform and Directed Transposition,
which they license to partners to improve stability and yield.

« Evitria AG: A Swiss-based specialist focused exclusively on recombinant antibody expression, offering rapid, high-throughput production of different
bispecific formats for research and preclinical use.

» Just-Evotec Biologics: A technology-driven CDMO that leverages automation, machine learning (in their J.DESIGN platform), and continuous
manufacturing (J.POD® facilities) to reduce cost and timelines for biologics programs. While not bispecific-specific, their platform is well-suited to
support complex antibody modalities.

« AGC Biologics: A global CDMO with a growing presence in complex biologics, offering services from cell line development to commercial

manufacturing. While not exclusively focused on bispecifics, their capabilities are increasingly being applied to multi-chain formats and other
challenging modalities.

[ . [ ™. [ . [ . Bispecific success isn't just about scale - it's about who can build it right, from the start. The most
‘ ' ‘ ' ‘ ' ‘ ' forward-thinking CDMOs are no longer just manufacturers; they're strategic enablers embedded
- - - -

upstream, shaping the manufacturability of complex biologics before the first batch is ever run.
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Chapter 5: The Sponsor's Due Diligence Playbook: 5 Red Flags When Vetting a Partner

The selection of a development partner is a critical decision that can determine a program's success. A sponsor's due diligence must
penetrate beyond marketing claims to assess the fundamental integrity of a partner's platform.

« Red Flag 1: Use of Unstable or Poorly Characterized Host Cell Lines. A partner must provide a comprehensively characterized,
genetically stable host cell line (e.g., CHO) with a well-documented history and a clear commercial license, as per ICH Q5D guidelines. A
lack of robust, long-term stability data is a foundational failure.

» Red Flag 2: Lack of a Proven, High-Performance Gene Integration System. Reliance on outdated, random integration technology is a
significant deficiency. A modern partner must offer a validated high-performance system, such as a transposon-based platform (e.g.,
ATUM's Leap-In®), that delivers efficiency, predictability, and stability.

« Red Flag 3: Insufficient Early-Stage Analytical Capabilities. A partner lacking a sophisticated, bsAb-specific analytical toolkit (e.g., intact
mass spectrometry, HIC-HPLC for homodimer analysis) is unprepared for the project. An "analytics gap" is a direct cause of late-stage
failure.

« Red Flag 4: A Poor Track Record of INDs Supported by Their Platform. The ultimate validation of a partner's platform is a consistent record
of supporting successful Investigational New Drug (IND) applications for complex biologics. A history of CMC-related clinical holds (like
those seen with Regeneron's linvoseltamab or Merus's zenocutuzumab) signals a system that has not been pressure-tested by regulatory
scrutiny.

« Red Flag 5: A Business Model Misaligned with Long-Term Success. A purely transactional, fee-for-service model s oftenill-suited for the
unpredictable nature of bsAb development. A sponsor must seek a true strategic partner whose business model (e.g., milestone-based)
and culture are aligned with collaborative problem-solving.

Most failures don’t happen at the CDMO - they happen when you choose the

wrong one. A rigorous due diligence process can expose the hidden red flags -
unstable cell lines, outdated tech, weak analytics, and poor IND track records -

that quietly sabotage bispecific programs.

Chapter 6: The Talent Solution: Profiling the "Translational CMC" Linchpin

Ultimately, navigating this complex landscape requires a new type of leader. The most critical hire for de-risking a complex biologics portfolio is
the Head of Early-Stage CMC / Translational Process Development.

The Mandate: This leader is a strategic integrator who bridges the gap between discovery and manufacturing. Their mission is to build a robust,
scalable process foundation, ensuring that manufacturing and regulatory considerations are embedded into the program from day one.

A Study in Contrasts:
¢ The Early-Stage Leader (The Innovator): Their focus is on innovation and de-risking. They are a scientific problem-solver, an architect of

new processes. Their KPIs are titer, product quality, and clone stability. They embrace controlled change to find the optimal process.

¢ The Late-Stage Leader (The Executor): Their focus is on execution and optimization. They are an operational commander and
compliance guardian, managing a locked-down, validated process. Their KPIs are batch success rate, COGS, and successful regulatory
inspections. They resist unvalidated change.

The Profile of the Translational Linchpin:
This role demands a rare hybrid of skills...

¢ Deep Technical Acumen: A PhD in a relevant science/engineering field with hands-on expertise in advanced cell line engineering, stable
clone selection, and Design for Manufacturability (DfM) for complex biologics.

¢ Translational Mindset: The ability to communicate complex technical concepts to diverse audiences, lead through influence in a
matrixed environment, and think strategically in terms of risk, timelines, and value creation.

¢ Proven Track Record: Experience in a dynamic biotech environment, with extensive experience managing CDMOs and a history of
successfully guiding complex biologics through to IND filing.

Hiring this individual is the single most effective risk mitigation strategy a company can deploy. They are the human embodiment of the
"Manufacturability by Design" philosophy.

10 PROGEN SEARCH ©2025 ProGen Search. All rights reserved.



—

1ded

Chapter 7: Strategic Outlook & Future Trends

The bispecific antibody manufacturing landscape will continue to evolve rapidly, driven by scientific innovation and market pressures.
7.1 The Rise of Multispecifics and Bispecific ADCs

The platforms validated for bsAbs are now being applied to even more complex formats. Trispecific antibodies, which can engage three
targets, are at the vanguard, with the recent AbbVie/Ichnos Glenmark Innovation deal for a Phase 1 trispecific setting a new valuation
benchmark. Other innovators in this space include Invenra with its T-Body™ platform and Sanofi with its heavy-chain-only antibody platform.
The convergence with ADC technology to create bispecific ADCs is another major trend,with the Merus/Biohaven collaboration and assets
from Chinese innovators like Systimmune serving as key examples.

7.2 The Impact of Al and Continuous Manufacturing

The use of Al/ML, pioneered by companies like ATUM, will become standard for sequence optimization and process modeling. As more
bsAbs move toward commercialization, the pressure to lower COGS will drive greater adoption of process intensification strategies and
integrated, continuous manufacturing, a strategy championed by players like Just-Evotec Biologics.

7.3The "Build vs. Buy vs. Partner" Dilemma

The market shows divergent but valid strategies. Regeneron and Roche exemplify a "build" strategy, leveraging deep internal expertise to
create dominant franchises. BMS, Merck, and Pfizer represent a "buy/partner" strategy, in-licensing de-risked assets for massive upfronts,
often from Chinese innovators like Akeso Bio and 3SBio. This creates a vibrant ecosystem where sponsors must choose between a single
integrated CDMO or a "best-of-breed" consortium of specialists.

Case Study: The "China Model" - Akeso & Summit Therapeutics

The deal for ivonescimab (PD-1/VEGF) between China-based Akeso and Summit Therapeutics ($500M upfront, $4.5B potential) is a landmark
case study. It highlights the rise of China as a source of globally competitive, late-stage assets and established the "ex-China" licensing deal
as a dominant structure. This trend forces Western pharma to partner to access key innovations while allowing Chinese biotechs to retain
their valuable home market.

Case Study: Amgen's BiTE® Evolution

Amgen pioneered the T-cell engager space with its fragment-based BiTE® platform (Blincyto®). However, the platform's short half-life was a
major commercial drawback. Their development of a Half-Life Extended (HLE) BiTE® and their in-licensing of Xencor's long-acting Fc
technology was a critical strategic response to competitive pressure from more convenient IgG-like formats, demonstrating the market's
demand forimproved "drug-like" properties.

Case Study: Janssen's Franchise Strategy in Multiple Myeloma

Janssen (J&J) has executed a masterful strategy to dominate the multiple myeloma space. By developing and launching two distinct T-cell
engagers against different targets (TECVAYLI® targeting BCMA and TALVEY® targeting GPRC5D), they provide multiple treatment options and
are now advancing a trispecific to preemptively combat resistance. This portfolio approach demonstrates a deep, long-term strategic vision.

Case Study: The CDMO Technology Play - Lonza & Viva Biotech

In March 2024, the CRO/CDMO Viva Biotech licensed Lonza's bYlok® technology. This deal is a perfect example of the "picks and shovels"
arms race. Viva isn't a drug developer; they are a service provider who recognized that to compete for high-value bispecific projects, they
needed to have a best-in-class chain pairing solution in their toolkit. This shows how upstream technology is becoming a key competitive
differentiator for the entire service ecosystem.

Case Study: The Platform Acquisition - Bio-Rad & Celsee

In 2020, life sciences giant Bio-Rad acquired Celsee, a company specializing in instruments for the isolation and analysis of single cells. This
strategic acquisition highlights the immense value placed on technologies that enable high-throughput, high-resolution analysis at the very
beginning of the cell line development workflow, a critical component of the "Manufacturability by Design" paradigm.

Case Study: The Pure-Play Innovator - Icosagen

Estonia-based Icosagen represents a specialized "Upstream Enabler" with its proprietary QMCF Technology for protein production. They
focus on providing rapid, high-yield expression of complex proteins, including bispecifics, for research and preclinical needs, demonstrating
the global nature of this specialized service market.
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Chapter 8: Macro-Level Implications for C-Suite and Investors

The technical challenges and market shifts in bispecific manufacturing have profound strategic implications that extend far beyond the
CMC department. For C-suite executives and investors, understanding these dynamics is critical for capital allocation, risk management,
and long-term value creation.

8.1 The New Due Diligence: Manufacturability as a Core Asset

For investors, particularly in the venture capital and private equity space, the due diligence framework for a biotech company must now
treat manufacturability as a core, quantifiable asset, on par with the intellectual property of the molecule itself. A novel target or a
promising in vitro result is no longer sufficient. Investment committees must ask hard questions:

« Whatis the chosen molecular format, and what are its known manufacturing liabilities?
« Whatis the cell line development strategy, and does it utilize a modern, high-performance gene integration system?

« Has a comprehensive, multi-parameter developability assessment been performed?

A'"no" or aweak answer to these questions should be considered a significant red flag, indicating a higher risk of future, value-destroying
delays. Companies that have proactively invested in a robust, de-risked upstream platform, either internally or through a top-tier partner
like ATUM, represent a fundamentally superior investment thesis.

8.2 Capital Allocation: The ROI of Upstream Investment

For a biotech CEO and CFO, capital allocation decisions must reflect the new economic reality. While it may be tempting to defer costly
CMC activities to conserve cash for clinical trials, this is a false economy. The analysis is clear: an investment of an additional $1-2
million in comprehensive, upfront developability and cell line stability studies is a high-return insurance policy against a potential late-
stage failure that could cost hundreds of millions and destroy the company. The budget for a new bispecific program must be "front-
loaded" to a greater degree than for a traditional mAb, with the explicit goal of mitigating the highest-probability risks first.

8.3 Strategic Partnerships: Beyond Transactional Outsourcing

The relationship with service providers must evolve from a transactional, vendor-client dynamic to a strategic partnership. The selection
of an upstream enabler or a technology CDMO is one of the most important strategic decisions a biotech CEO will make. The right
partner brings not just capacity, but critical expertise that can accelerate timelines and increase the probability of success. This means

viewing these partners not as a cost center, but as an extension of the internal R&D team and a key component of the company's value
creation engine.

Conclusion: The New Blueprint for Success

The era of serendipity in biologics development is over. The path to success for bispecific antibodies is not paved with hope, but with
rigorous science, proactive de-risking, and strategic partnership. The companies that will win in the next decade are those that recognize
that the most critical manufacturing decisions are made long before a molecule ever sees a bioreactor. They will invest in upstream

enabling platforms, select partners based on deep technical and operational diligence, and, most importantly, empower the
translational leaders who can bridge the gap from a brilliant scientific concept to a life-saving medicine.

Key Takeaway:

Manufacturability is now a core asset. Strategic
early investment and the right partners are
essential to de-risk bispecific programs and
protect long-term value.
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Search »

LET'S CONNECT

ProGen Search partners with leading Bispecific Antibody innovators to secure the leadership talent
they need to scale.

If you're navigating growth, facing talent challenges, or planning your leadership roadmap in the
bsAb space, we would welcome the opportunity to connect and share insights.

Need to Hire Candidates?
Want to Discuss Hiring Plans?
Or just have questions to discuss?

Click here to book in a call today.
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