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Executive summary

The narrative that high drug prices are justified by development costs of up to several billion dollars per approved med-
icines hides the extensive public investment underlying pharmaceutical innovation.

Despite substantial public investments, including direct funding, clinical trial infrastructure, regulatory support,
current pricing mechanisms fail to account for public contributions. This results in taxpayers "paying twice": first through
research funding, then through premium drug prices. The absence of standardised reporting enables this warped un-
derstanding of innovation, where the pharmaceutical industry is portrayed as the sole inventor while public contribu-
tions remain invisible.

This handbook presents the HI-PRIX framework for systematically identifying and documenting public contri-
butions to pharmaceutical R&D across eight categories spanning basic research through post-market evidence genera-
tion. Our analysis reveals that the public is not a part of the innovation ecosystem but the main driver of it.

The proposed European pharmaceutical directive's Article 57 represents a critical step toward transparency,
but effective implementation requires standardised reporting frameworks, comprehensive tracking systems, and inte-
gration of public contribution data into pricing negotiations. Without such systematic transparency, breakthrough ther-
apies will remain increasingly unaffordable despite their fundamental dependence on public investment, threatening
healthcare sustainability across Europe and beyond.

Figure 1: Public money at all stages of pharmaceutical development
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1. The Challenge of Innovation Pricing in Healthcare

The current pharmaceutical landscape presents a funda-
mental paradox that increasingly challenges the sustaina-
bility of healthcare systems worldwide. While the industry
continues to develop novel therapies that promise bene-
fits for patients suffering from previously untreatable con-
ditions, the pricing of these innovations has reached levels
that strain even the most robust social security systems.
This tension between therapeutic advancement and fi-
nancial accessibility represents more than a simple market
dynamic; it reflects a deeper structural imbalance in how
pharmaceutical innovation is conceptualized, financed,
and ultimately valued in modern healthcare economies.

The escalation of pharmaceutical prices, particu-
larly for novel therapies targeting rare diseases (orphans),
and Advanced Therapy Medicinal Products (ATMPs), has
become a defining characteristic of the current innovation
ecosystem system [1]. Gene therapies with prices exceed-
ing three million dollars per treatment [2] orphan drugs
with annual costs in the hundreds of thousands, and even
incremental innovations bearing premium price tags have
become commonplace. This pricing trajectory occurs
against a backdrop of increasing healthcare expenditure
constraints and growing demands. The result is a situation
where potentially beneficial therapies remain financially
out of reach for many patients who could benefit from
them, while healthcare systems face impossible choices
between fiscal responsibility and therapeutic access.

The pharmaceutical industry has consistently de-
fended these pricing practices by invoking the substantial
costs and risks associated with drug development. Figures
suggesting that bringing a new molecular entity to market
requires investments ranging from hundreds of millions
[3] to several billion dollars [4], with development time-
lines spanning over a decade and failure rates that doom
the vast majority of investigational compounds. The nar-
rative of high risk demanding high reward has become
deeply embedded in policy discussions, with the narrative
that premium pricing for successful products is necessary
to recoup investments not only in those specific therapies
but also in the numerous failed attempts that never reach
patients.

However, a critical examination of contemporary
pharmaceutical business practices reveals a more com-
plex reality that challenges this straightforward narrative.
The industry's financial allocations tell a story that di-
verges significantly from the image of companies primarily
focused on reinvesting revenues into research and devel-
opment (R&D). Share buyback programs, which return
capital to shareholders rather than investing in new dis-
coveries, have reached unprecedented levels among ma-
jor pharmaceutical companies [5]. These financial engi-
neering practices often exceed actual R&D expenditures,
raising fundamental questions about corporate priorities

and the validity of claims that high prices are necessary to
sustain innovation.

The merger and acquisition (M&A) landscape fur-
ther complicates the traditional understanding of phar-
maceutical innovation. Rather than developing new ther-
apies internally through comprehensive research pro-
grams, large pharmaceutical companies increasingly oper-
ate as acquirers of late-stage assets developed by smaller
biotechnology firms, academic institutions, or through
public-private partnerships [5]. This "search and develop-
ment" [6] model, sees major companies purchasing prom-
ising compounds after much of the scientific risk has been
mitigated, often through publicly funded research [1] .
The financialisation of these transactions, where assets
change hands multiple times with substantial monetary
values increases at each transfer, adds layers of cost that
ultimately manifest in final product pricing without neces-
sarily reflecting an additional contribution to the actual in-
novation or novel pharmaceutical therapies [7].

Perhaps most significantly, the current pharma-
ceutical innovation ecosystem benefits heavily from pub-
lic sector contributions that remain largely invisible in pric-
ing discussions. Academic institutions conducting basic re-
search, government grants supporting translational stud-
ies, publicly funded clinical trial infrastructure, and tax
benefits for research activities all represent substantial
public investments in the drug development process [1].
These public contributions extend beyond mere financial
support to encompass the entire knowledge infrastruc-
ture upon which private sector innovation builds. The phe-
nomenon of "paying twice" [8]—- where taxpayers fund the
research that enables drug discovery and then pay pre-
mium prices for the resulting therapies — has emerged as
a central critique of current pricing models.

Understanding this public-private innovation
ecosystem requires mapping the complex web of contri-
butions across the entire development pipeline. From the
earliest stages of target identification and validation, typ-
ically occurring in academic institutions with public fund-
ing, through preclinical development often supported by
governmental grants and conducted using publicly funded
infrastructure, to clinical trials that leverage public hospi-
tal systems and patient populations, the public sector's
role is pervasive. This extends to the regulatory phase,
where public agencies provide scientific advice, expedited
review pathways, and market exclusivity provisions that
significantly enhance commercial value.

The support mechanisms employed can be
broadly categorised as push and pull incentives [9]. Push
mechanisms include direct research grants, tax credits for
R&D activities, subsidised use of research infrastructure,
and support for high-risk early-stage research that private
capital typically avoids [10]. Pull mechanisms encompass



extended market exclusivity periods, priority review
vouchers, guaranteed purchase agreements, and regula-
tory flexibility for certain therapeutic categories [9]. These
interventions fundamentally alter the risk-reward calculus
of pharmaceutical development, yet their value is hardly
ever acknowledged in pricing decisions or public discourse
about innovation costs.

This introduction sets the stage for a comprehen-
sive examination of these interconnected issues. The fol-
lowing chapters will delve deeper into the empirical evi-
dence surrounding R&D costs, analyse the various forms
of public contribution to pharmaceutical innovation, in-
troduce a framework for capturing these contributions,
and ultimately propose pathways toward a more equita-
ble and transparent system. The goal is not to diminish the
genuine challenges and investments required for pharma-
ceutical innovation, but rather to develop a more com-
plete understanding of the true ecology of drug develop-
ment. One that acknowledges all stakeholders' contribu-
tions and proposes mechanisms for ensuring that the

fruits of collective investment remain accessible to those
who need them.

The urgency of addressing these issues cannot be
overstated. As therapeutic possibilities expand through
advances in genomics, cell therapy, and individualized
medicine, the current trajectory of pricing threatens to
create a two-tier system where potentially beneficial
treatments become only accessible by the wealthy while
public health systems struggle to provide potentially dis-
ease-altering or disease-alleviating therapies. Resolving
this tension requires moving beyond simplistic narratives
about innovation costs and actors to engage with the
complex realities of modern pharmaceutical develop-
ment. Only by striving for greater transparency in the in-
teraction between stakeholders can we hope to reshape
the social contract in a way that reconciles the legitimate
need for incentives for innovation with the fundamental
necessity of access to therapies.



2. Deconstructing R&D Economics

The question of how much it truly costs to bring a new
medicine to market has become an issue in pharmaceutical
policy debates. The academic literature presents a bewil-
dering array of estimates that span from hundreds of mil-
lions to several billion dollars per approved drug [1, 11].
This extraordinary variability in cost assessments is not
merely an academic curiosity; it fundamentally shapes pol-
icy discussions about drug pricing, innovation incentives,
and the allocation of public resources. Understanding the
sources of this variability and the methodological choices
that drive different estimates is essential for any meaning-
ful engagement with questions of pharmaceutical econom-
ics and access.

The most frequently cited studies in this domain
have emerged from the Tufts Center for the Study of Drug
Development, particularly the work of Joseph DiMasi and
colleagues [4, 12, 13]. Their longitudinal analyses have
documented what appears to be a continuous escalation
in development costs over time. The 1991 study estimated
capitalized costs at $594 million (in 2022 dollars) [12], ris-
ing to $1.368 billion by 2003 [13], and reaching $3.295 bil-
lion in the 2016 analysis [4]. This trajectory suggests that
drug development costs have increased at rates far ex-
ceeding inflation, doubling approximately every decade.
Yet these figures stand in stark contrast to other analyses.
At the lower end of the spectrum, the Drugs for Neglected
Diseases Initiative (DNDi) reports development costs of
merely $4-63 million for their portfolio of treatments [3].

The sources of this variability become clearer
upon examining the methodological choices embedded in
different studies. Cost estimates fundamentally depend
on several key parameters: the definition of what consti-
tutes R&D activities, the point at which cost accounting
begins, the treatment of failed projects (attrition rates),
assumptions about cost of capital (COC), and the time ho-
rizons considered. Studies using project-level data [3, 4,
11-24], from confidential industry surveys tend to pro-
duce higher estimates than those relying on aggregate fi-
nancial data [25-28] or a combination of both [29, 30]. The
inclusion or exclusion of basic research costs, the treat-
ment of opportunity costs, and assumptions about appro-
priate discount rates can shift estimates by hundreds of
millions of dollars.

Perhaps most critically, the role of attrition rates
— the proportion of investigational compounds that fail to
reach market approval — serves as a major amplifier of
cost estimates. Studies report overall success rates rang-
ing from a pessimistic 0.7% [31] to a more optimistic 34%
[29], with profound implications for per-approval cost cal-
culations. However, the literature reveals a troubling
opacity around the nature of these failures. None of the
cost studies differentiate between scientific attrition
(compounds that fail due to lack of efficacy or unaccepta-
ble safety profiles) and commercial attrition (projects
abandoned for market-related reasons despite technical
success) [1]. We have visualized how per product R&D
costs are calculated in Figure 2.

Attrition rates Average ot
Development Out-of-Pocket (OOP) i Capitalised Costs
stage Costs (scientific + o tor Fa::ltal development time o i stana
commercial) R (in years) P 9
Basic Cost for Capitalised Cost
research Basic Research for Basic Research
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Preclinical P 9 for Preclinical
available data:
o Gastfor 9% of projects that were Capitalised Cost
Phase | abandoned for Phase |
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Cost for (indication specific) Capitalised Cost
Phase Il Phase I 3 Development time for Phase Il
OR COC based on per stage
T Cost for economic {often: in total) Capitalised Cost
ase
Phase Il : ) considerations of development for Phase Ii
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Phase IV)* (Cost for 3
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Figure 2: Calculation method of the total R&D costs per product

Total R&D costs



This distinction is far from trivial. Economic con-
siderations have become an increasingly prominent factor
in development decisions [11], with companies terminat-
ing programs not because clinical trials have failed but be-
cause the anticipated return of investment (Rol) do not
justify continued investment. When a company abandons
a potentially effective therapy for a disease due to limited
commercial prospects, including these costs in estimates
for blockbuster drug development creates a distorted pic-
ture of the true costs associated with R&D. The conflation
of scientific necessity with commercial strategy in cost es-
timates serves to inflate apparent development costs
while obscuring the role of business decisions in shaping
therapeutic availability.

The development pathway itself introduces an-
other layer of complexity. The “traditional” model of fully
integrated pharmaceutical companies conducting all re-
search internally has given way to a complex ecosystem of
licensing, acquisitions, and collaborative arrangements.
Research by Cleary et al. shows that every U.S. Food and
Drug Administration (FDA)-approved drug between 2000
and 2016 received some form of U.S. public health funding
for R&D [32], with development timelines often truncated
through strategic partnerships or acquisitions. These ex-
ternally sourced compounds typically demonstrate higher
success rates, partly due to pre-acquisition screening and
risk mitigation. Yet cost studies struggle to account for this
reality, with some focusing exclusively on self-originated
compounds while others attempt to aggregate costs
across diverse development models, each with distinct
risk profiles and resource requirements.

The fundamental challenge in assessing pharma-
ceutical development costs lies not only in methodological
differences but also in a lack of transparency that prevents
independent verification of industry claims. Many cost
studies [4, 11-13] rely on proprietary data voluntarily pro-
vided by pharmaceutical companies, with researchers
bound by confidentiality agreements that prevent disclo-
sure of underlying information. This creates a problem:
the primary source of data on development costs comes
from entities with clear financial incentives to present
high-cost estimates, yet independent researchers lack ac-
cess to information that would enable critical evaluation
of these claims.

The opacity extends beyond simple data availa-
bility to encompass definitional ambiguities that compli-
cate any attempt at standardised assessment. The phar-
maceutical industry operates without universally ac-
cepted definitions of what constitutes R&D expenditure.
Activities ranging from basic molecular research to post-
marketing studies designed to expand market share may
be classified as R&D. The inclusion of M&A costs, licensing
fees, and the allocated overhead of corporate operations
further decreases reliability of the presented average
costs. Tax incentive structures in various jurisdictions cre-
ate additional motivations for expansive R&D definitions,
as these expenditures often qualify for favourable treat-
ment.

Current cost estimation methods suffer from sev-
eral critical limitations that bias results. The use of aggre-
gate financial data requires researchers to make assump-
tions about the relationship between total corporate R&D
spending and per-product costs, often relying on simple
division by the number of approvals without accounting
for pipeline composition or development stage distribu-
tion. Project-based approaches face the challenge of se-
lection bias, where companies may selectively share data
on particularly expensive programs while withholding in-
formation on cheaper product developments. The treat-
ment of opportunity costs through capitalization at mar-
ket rates rather than government borrowing rates can
double or triple apparent costs, yet this methodological
choice often goes unexamined in policy discussions.

The temporal dimension adds another layer of
complexity. Drug development timelines spanning a dec-
ade or more mean that cost aggregation must account for
changing economic conditions, evolving regulatory re-
guirements, and technological advances that may dramat-
ically alter development economics. Studies analysing
drugs approved in 2020 include development costs in-
curred as early as 2005, yet the relevance of these histor-
ical costs to contemporary development decisions re-
mains questionable. The backward-looking nature of cost
analyses provides limited insight into current develop-
ments or future trends.

Most troublingly, the absence of transparency
prevents any meaningful assessment of public contribu-
tions to development costs. While industry-sponsored
studies meticulously account for private sector invest-
ments, they systematically exclude or undervalue public
sector contributions ranging from basic research funding
to clinical trial infrastructure, regulatory support, and tax
incentives. This asymmetric accounting creates an inflated
impression of private sector investment while rendering
invisible the substantial public resources that enable phar-
maceutical innovation. The result is a distorted narrative
that serves to justify high prices while obscuring the true
ecology of drug development.

The need for comprehensive transparency ex-
tends beyond mere data disclosure to encompass stand-
ardised reporting frameworks that enable meaningful
comparison across companies, therapeutic areas, and de-
velopment models. Such transparency must include not
only direct development expenditures but also the full
spectrum of public support received, the rationale for de-
velopment discontinuations, and the relationship be-
tween development costs and pricing decisions. Without
such transparency, policy discussions about pharmaceuti-
cal innovation and access will continue to rely on incom-
plete and potentially misleading information, perpetuat-
ing a system where claims about development costs serve
more as negotiating positions than empirical foundations
for evidence-based policy.

The establishment of mandatory, standardised
reporting requirements for both public and private R&D
investments represent a critical first step toward



meaningful transparency. This must be coupled with inde-
pendent oversight mechanisms capable of verifying re-
ported information and methodological standards that
ensure comparability across different analyses. Only
through such systematic transparency can we move be-
yond the current impasse where wildly divergent cost es-
timates fuel ideological debates rather than inform

practical solutions to the challenge of balancing innova-
tion incentives with therapeutic access. We aim at provid-
ing such standardised reporting and have created a frame-
work for assessing public contributions to pharmaceutical
R&D.

10



3. Public Investment in Pharmaceutical Innovation

The landscape of public contributions to pharmaceutical
R&D encompasses both direct and indirect forms that op-
erate at all stages of the development path and through
various institutional channels.

Public sector contributions include basic scien-
tific research, direct funding mechanisms in forms of
grants, scientific infrastructure, technology transfers, hu-
man capital development, tax systems, technology trans-
fer units and data systems [33].

3.1 Direct Public Contributions
Basic Research and Knowledge Foundation

At the most basic level, public sector institutions provide
the basic scientific knowledge upon which pharmaceutical
novelty builds upon. Universities and health research in-
stitutes generate the understanding of disease mecha-
nisms, molecular targets, and biological pathways that
form the essential foundation for drug discovery. This
basic research, while often conducted without immediate
commercial applications in mind, creates the knowledge
that private sector actors subsequently use for product
development.

Direct Funding Mechanisms

Beyond basic science, public contributions work through
multiple direct funding mechanisms. Government grants
support translational research that bridges the gap be-
tween discoveries and potential therapeutic applications.
Public institutions fund pre-clinical studies, support early-
stage (and increasingly late-stage) clinical trials, and pro-

vide resources for proof-of-concept investigations that
de-risk projects before private capital becomes inter-
ested. Analyses reveal that 42% of all biologicals and up to
90% of drug target research are associated with public
sector institutions. For first-in-class drugs with novel tar-
gets, public funding amounts to $839 million to $1.44 bil-
lion per approval [34].

National funding agencies provide additional
support through targeted programs, while public venture
capital and innovation support mechanisms offer grants
and equity investments for early-stage biotechnology
companies.

Infrastructure and Resources

Public hospitals provide clinical trial infrastructure, offer-
ing facilities, patient populations, clinical expertise, and
research protocols. Academic medical centres maintain
research facilities including biobanks, imaging centres,
and specialized laboratories. The European Reference
Networks (ERNs) for rare diseases provide coordinated
clinical networks facilitating patient recruitment and mon-
itoring for orphan drug development [35, 36].

Clinical trial networks like the European Clinical
Research Infrastructure Network (ECRIN) reduce costs and
complexity while ensuring high-quality data collection
[37]. Public investment in health data systems, patient
registries, and real-world evidence (RWE) platforms cre-
ates resources for target identification through post-mar-
ket surveillance.

Data infrastructure represents an increasingly
critical public contribution as drug development becomes
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more data intensive. Public investment in health data sys-
tems, patient registries, and RWE platforms creates re-
sources that pharmaceutical companies utilise for every-
thing from target identification to post-market surveil-
lance. The European Health Data Space (EHDS) exempli-
fies efforts to create interoperable data resources that can
support innovation while protecting patient privacy, rep-
resenting a massive public investment in digital infrastruc-
ture that will underpin future pharmaceutical develop-
ment [38].

3.2 Indirect Public Contributions
Academic Environment and Collaboration

Universities provide environments where interdisciplinary
collaboration enables cross-pollination of ideas leading to
breakthrough discoveries. The relationship between aca-
demic research and pharmaceutical development has
evolved toward complex arrangements involving ongoing
collaboration and joint appointments. Public funding sup-
ports both research and institutional mechanisms facili-
tating productive academic-industry collaboration [38].

Public universities maintain technology transfer
offices that identify discoveries, file patents, and negoti-
ate licensing agreements. These offices reduce transac-
tion costs and facilitate commercialization [39]. University
spin-offs, supported through public seed funding and in-
cubator programs, advance early-stage discoveries to at-
tract private investment.

Philanthropic-Public Contributions

Philanthropic contributions, while not strictly public fund-
ing, often operate in conjunction with government sup-
port to advance research in areas of high medical need but
limited commercial interest. Disease-focused foundations
provide funding for basic research, support young investi-
gators, and sometimes directly fund clinical trials. The in-
terplay between philanthropic and public funding creates
synergies, with foundation support often catalysing sub-
sequent government investment or demonstrating proof-
of-concept that attracts public funding for larger-scale ef-
forts. The Spinal Muscular Atrophy Foundation's invest-
ment of $150 million, complementing public research
funding, exemplifies how philanthropic and public contri-
butions combine to enable therapeutic breakthroughs
[40, 41].

Human Capital Development

The public sector trains scientists, clinicians, and technical
personnel through public education budgets and research
grants to doctoral and postdoctoral programs. This cre-
ates a skilled workforce upon which pharmaceutical inno-
vation depends, representing a massive public subsidy as
companies recruit trained researchers without bearing full
education costs.

Regulatory support

The public sector's contribution to pharmaceutical inno-
vation infrastructure extends far beyond the provision of
research facilities. Regulatory capabilities, developed and
maintained by agencies like the European Medicines
Agency (EMA), create frameworks and methodologies
that enable efficient drug development and approval.
Public investment in regulatory science includes develop-
ing guidelines for novel therapeutic modalities, establish-
ing biomarker qualification processes, and creating adap-
tive regulatory pathways that reduce development time-
lines and costs. These contributions, while less visible than
direct research funding, fundamentally shape the innova-
tion landscape by determining what types of evidence are
required and how development programs should be struc-
tured.

Furthermore, EMA maintains special programs
(PRIME: priority medicines, orphan designation and accel-
erated approval) which provide regulatory support [42,
43].

Gaps in Existing Evaluation Methods

There is no unanimously agreed upon methodology for
evaluating public contributions to pharmaceutical innova-
tion. The temporal dimension poses particular challenges
for evaluation, as public contributions may occur decades
before commercial products emerge. Basic research con-
ducted in the 1990s may underpin drugs approved in the
2020s, yet accounting methods struggle to trace these
long-term connections. The non-linear nature of innova-
tion, where insights from multiple research streams com-
bine in unexpected ways, further complicates attribution
of public contributions to specific commercial outcomes.
However, these issues can be accounted for when distin-
guishing research in direct and indirect contributing to the
product.

Need for Comprehensive Assessment Tools and Frame-
work

The development of a comprehensive assessment tool for
public contributions must address multiple objectives
while remaining practically implementable. Such a tool
needs to capture as much of the spectrum of public con-
tributions across the development continuum as possible,
from basic research through post-market evidence gener-
ation- while relying entirely on publicly accessible data. It
must accommodate different types of contributions, in-
cluding financial investments, in-kind support and regula-
tory facilitation. Assessment frameworks must enable ret-
rospective analysis of public contributions.
Standardization represents a critical requirement
for meaningful assessment. Common taxonomies for cat-
egorizing public contributions, standardised reporting for-
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mats, and consistent definitions would enable aggrega-
tion and comparison across different jurisdictions. The
framework must be sufficiently flexible to accommodate
national variations while maintaining enough structure to
permit meaningful analysis.

The proposed European pharmaceutical legisla-
tion's requirement for transparency regarding public fi-
nancial support represents an important step toward sys-
tematic assessment, yet significant gaps remain. The focus
on direct financial support excludes many important cate-
gories of public contribution, while the limitation to indi-
vidual products misses portfolio effects and shared infra-
structure investments. Moving forward, the creation of

robust analytical frameworks for assessing public contri-
butions should serve multiple purposes. For policymakers,
such tools would enable evidence-based decisions about
research funding allocation and the design of innovation
incentives. For the public, comprehensive assessment
would shine light on the true nature of pharmaceutical in-
novation as a collective enterprise. For industry, transpar-
ent accounting of public contributions could facilitate
more productive partnerships while providing factual
grounding for pricing and access discussions. In the next
chapter we present a framework for systematically
searching public contributions for individual products.
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4. The HI-PRIX Framework for analysing public contributions to pharmaceutical

R&D

The imperative to systematically capture and evaluate
public contributions to pharmaceutical R&D has evolved
from academic curiosity to policy necessity. As the pro-
posed European pharmaceutical legislation advances to-
ward implementation, with Article 57 mandating disclo-
sure of direct public financial support received for R&D ac-
tivities, the need for a comprehensive analytical frame-
work becomes increasingly urgent [44]. This chapter pre-
sents the HI-PRIX framework structured methodology de-
veloped to identify, categorise, and assess the spectrum
of public sector contributions to medical novelty across
the entire development pathway.

The framework emerges from recognition that
existing approaches to documenting public investment
suffer from fundamental limitations that obscure the true
ecology of pharmaceutical development. While suprana-
tional funding agencies such as the EC and the national in-
stitutes of health maintain transparent reporting systems,
the fragmented nature of national, regional, and institu-
tional contributions creates a mosaic of investment that
resists simple aggregation. Moreover, the focus on direct
financial transfers fails to capture the extensive infrastruc-
ture, human capital, and regulatory support that consti-
tutes much of the public sector's contribution to pharma-
ceutical innovation. However, such public contributions
cannot be attributed to specific products and are excluded
in the following framework but not forgotten.

Mapping the Anatomy of Public Investment

The development of any pharmaceutical product pro-
ceeds through distinct yet overlapping phases, each char-
acterised by different risk profiles, resource requirements,
and stakeholder involvement. Our framework divides this
continuum into four primary stages: basic and transla-
tional research, early-stage development in biotechnology
enterprises, late-stage development in corporate settings,
and the market authorization and post-launch evidence
generation phase. This temporal segmentation provides
the fundament upon which eight categories of public con-
tribution can be systematically mapped and evaluated.
The identification of these categories emerged
through an iterative process combining targeted literature
review with insights from seventeen stakeholder inter-
views conducted across the pharmaceutical ecosystem
[6]. Representatives from policy advocacy Organisations,
pharmaceutical industry associations, public infrastruc-
ture providers, non-profit developers, regulatory agen-
cies, and academic institutions contributed perspectives
that revealed the multifaceted nature of public support
mechanisms. This multi-stakeholder approach proved es-
sential in uncovering contributions that might otherwise
remain invisible in traditional accounting frameworks.

Eight Categories of Public Support
1. Basic, Applied, and Translational Research Support

The foundation of pharmaceutical innovation rests upon
decades of accumulated scientific knowledge generated
primarily through public investment. In 2022, European
Union member states devoted 0.74% of GDP (€117.4 bil-
lion) to government allocations for R&D, with 35.5% di-
rected to basic research at public universities and an addi-
tional 8.3% supporting applied health research [45]. This
investment creates the knowledge infrastructure—under-
standing of disease mechanisms, identification of thera-
peutic targets, development of research tools—upon
which all subsequent pharmaceutical development builds.

The European Framework Programs exemplify
the scale and scope of this foundational investment.
Framework Programme 7 (2007-2013) contributed €5.6
billion to health-related projects, generating 174 biotech-
nology projects that yielded 107 patents and 15 spin-off
companies. Horizon 2020 (2014-2020) expanded this in-
vestment to €9.8 billion, supporting 6,571 projects in per-
sonalized medicine, infectious diseases, and digital health
transformation. While establishing direct causality be-
tween specific public investments and individual products
remains methodologically challenging, case studies of or-
phan drugs and antibiotics demonstrate clear pathways
from public research to commercial therapeutics [46, 47].

2. Pre-competitive Applied Research Infrastructure

The Innovative Medicines Initiative and its successor, the
Innovative Health Initiative, represent Europe's largest
public-private partnership in pharmaceutical research,
with combined public contributions exceeding €3.8 billion
across three funding periods [48]. These initiatives have
generated methodological innovations, practical tools,
and research infrastructure that benefit the entire phar-
maceutical sector. The European Lead Factory, for in-
stance, created a compound library of 550,000 small mol-
ecules available for screening—a resource that individual
companies could not economically justify developing in-
dependently [49].

3. Technology Transfer and Academic Entrepreneur-
ship

The translation of academic discoveries into commercial
development often proceeds through university spin-offs
supported by extensive public infrastructure. Technology
transfer offices, funded through institutional budgets and
often supplemented by public grants, provide the legal,
business, and technical expertise necessary to navigate
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the complex transition from academic research to com-
mercial viability. Oxford University alone reports generat-
ing £2.5 billion in income through its spin-outs since 2010
[50], while Berkeley College of Chemistry received $100
million from a single gene therapy spin-out—figures that
suggest both the value of academic innovation and the re-
turns that escape public accounting [51].

4. Business Support and Public Venture Capital

Public institutions increasingly function as direct investors
in pharmaceutical innovation, providing capital at critical
junctures where private markets prove reluctant or ab-
sent. This role extends from early-stage grants for proof-
of-concept studies to substantial equity investments in
later-stage development, effectively socializing the risks
that private venture capital often avoids in high-uncer-
tainty therapeutic areas.

The European Innovation Council exemplifies the
public sector's role as venture investor, providing up to
€2.5 million in grants for early-stage development and up
to €15 million for later-stage projects, with the option to
take equity stakes up to 25% in promising companies [52,
53]. National and regional programs offer additional lay-
ers of support, from pre-seed funding to growth capital,
often in therapeutic areas where private investment
proves insufficient. These public venture investments rep-
resent high-risk capital deployed where market failures
would otherwise prevent development of potentially val-
uable therapies.

5. Changes in Ownership Architecture

The financialisation of pharmaceutical development—
whereby products change hands multiple times with sub-
stantial value increases at each transfer—obscures the
public sector's foundational contributions. Analysis of the
eighteen ATMPs approved in Europe and the United
States as of September 2023 reveals that nearly all origi-
nated from public research institutions or publicly funded
research programs [54, 55]. The escalating valuations
through successive ownership changes reflect not addi-
tional innovation but rather the progressive de-risking
achieved through public investment in clinical develop-
ment and regulatory science.

6. Clinical Trial Infrastructure and Support

Academic medical centres and public hospitals provide
the essential infrastructure for clinical trials, offering not
merely physical facilities but access to patient popula-
tions, clinical expertise, and established research proto-
cols. While pharmaceutical companies pay per-patient
fees, these payments rarely cover the full costs of main-
taining specialized facilities, trained personnel, and ad-
ministrative systems. Analysis of FDA-approved biologics
reveals that between 25% [54] and 40% [55] of new drugs
received public financial support for late-stage develop-
ment, with this proportion rising to 80-91% [56, 57] for
CAR-T cell therapies when academic sponsorship is con-
sidered.

7. Regulatory Science and Market Authorization Sup-
port

The development of regulatory frameworks, methodolog-
ical guidelines, and expedited approval pathways repre-
sents a massive public investment in the innovation eco-
system. The EMA budget of €600.2 million (2025), while
91.5 industry-funded through fees, supports the develop-
ment of regulatory science that fundamentally shapes de-
velopment strategies across the industry [58]. Priority re-
view designations, orphan drug incentives, and adaptive
pathways—all developed and maintained through public
investment—can reduce development timelines by years
and costs by hundreds of millions.

8. Post-launch Evidence Generation Infrastructure

The shift toward conditional approvals based on limited
clinical evidence has created extensive requirements for
post-market data collection, largely conducted through
publicly funded registries and RWE platforms.
The European Bone Marrow Transplantation CAR-T regis-
try operates with a €12.7 million budget partly derived
from public sources, while initiatives like DARWIN EU cre-
ate the data infrastructure necessary for ongoing safety
and efficacy monitoring [60].

We visualized the framework of the eight cate-
gories and four stages of development in Figure 4.

15



market authorization and
post-launch evidence
generation phase

basic and translational research

Basic, Applied, and
Translational
Research Support
Pre-competitive
Applied
Research Infrastructure

Post-launch Evidence
Generation

Regulatory

Public contributions

Technology Transfer

Market Authorization to

SRR Pharmaceutical R&D

Entrepreneurship

Clinical Trial Business Support
Infrastructure and and
Support Public Venture Capital

Changes in
Ownership Architecture

late-stage development

in corporate settings early-stage development

Figure 4: Categories of public contributions and stages of
development

Limitations to the framework

The framework focuses on direct research grants while
unable to include infrastructure, human capital develop-
ment, regulatory facilitation, and opportunity costs of
public resources. The tendency to examine individual
products or programs in isolation misses network effects
and knowledge spillovers that amplify the impact of public
investment. Furthermore, the framework only counts suc-
cessful products while ignoring public investment in failed
projects that nonetheless generated valuable knowledge
or capabilities.

Additionally, the lack of transparency of report-
ing public contributions in Europe leads to European phar-
maceutical contributions being underrepresented. Fund-
ing details in Europe often are surface level but often
don’t report funding amounts.

From Framework to Practice

The transformation of this analytical framework into ac-
tionable intelligence requires more than methodological
rigor; it demands institutional commitment to transpar-
ency and standardization. The absence of universally ac-
cepted definitions for R&D expenditure allows both public
and private actors to present selective accountings that
serve their respective narratives. The pharmaceutical in-
dustry's inclusion of M&A costs, licensing fees, and mar-
keting-related studies within R&D budgets inflates appar-
ent development costs, while public sector accounting of-
ten excludes indirect support through tax incentives, in-
frastructure provision, and opportunity costs.

Standardised reporting requirements must en-
compass both direct and indirect contributions, with suf-
ficient granularity to enable product-specific analysis
while protecting legitimate commercial confidentiality.
The framework must be flexible enough to accommodate
diverse national contexts while maintaining sufficient
structure to permit meaningful comparison and aggrega-
tion. Integration with existing reporting systems, rather
than creation of entirely new requirements, could facili-
tate adoption while minimizing administrative burden.
The systematic application of this framework reveals
pharmaceutical innovation as fundamentally dependent
on public investment across multiple dimensions. From
the basic science that identifies therapeutic targets
through the clinical infrastructure that enables definitive
testing, public contributions permeate every aspect of
drug development. This reality challenges the prevailing
narrative of pharmaceutical companies as primary risk-
takers deserving unlimited returns on their investments.

For policymakers, comprehensive assessment of
public contributions enables evidence-based decisions
about appropriate pricing, access provisions, and benefit-
sharing arrangements. The framework provides the ana-
lytical foundation for implementing "fair pricing" princi-
ples that acknowledge public investment while maintain-
ing incentives for continued innovation. It supports the
development of contractual mechanisms—such as rea-
sonable pricing clauses, profit-sharing arrangements, and
public rights in intellectual property—that ensure public
return on public investment.

The urgency of implementing such frameworks
extends beyond individual products to the sustainability
of the entire innovation ecosystem. As therapeutic possi-
bilities expand through advances in genomics, cell ther-
apy, and personalized medicine, the current trajectory of
pricing threatens to create a system where breakthrough
treatments remain accessible only to the wealthy while
public health systems struggle to provide basic care. The
HI-PRIX framework offers a pathway toward rebalancing
this equation, providing the transparency necessary for in-
formed negotiation and equitable access.

Yet the framework's ultimate value depends not on
its analytical sophistication but on the political will to em-
ploy it. Without commitment from both public authorities
and private companies to engage with the full complexity
of pharmaceutical innovation, transparency requirements
risk becoming mere compliance exercises rather than cat-
alysts for systemic change. The challenge lies not in docu-
menting public contributions—the evidence is over-
whelming—but in translating this evidence into policies
that recognize pharmaceutical innovation as the collective
enterprise it has always been.
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5. Evidence Collection and Analysis

This chapter presents a structured framework for evi-
dence collection that moves from the initial characteriza-
tion of pharmaceutical products through progressively de-
tailed investigations of public sector involvement across
multiple jurisdictions and institutional levels. The follow-
ing tables include relevant Organisations, databases etc.
and are not exhaustive.

Establishing the Product Foundation

The investigation of public contributions begins with es-
tablishing a comprehensive profile of the pharmaceutical
product under examination. This foundational work re-
quires using the EMA or FDA database to extract essential
regulatory and therapeutic characteristics. The approval
status, including any revocations or positive Committee
for Medicinal Products for Human Use (CHMP) opinions,
provides initial context for understanding the product's
development. The therapeutic classification system,
which encompasses medical specialty, pharmacothera-
peutic group, and therapeutic area, offers insights into the
likely research pathways and funding that may have sup-
ported development.

Special regulatory designations must be included
as they often correlate with specific public support mech-
anisms. Orphan medicine status, for instance, typically in-
dicates eligibility for various public incentives designed to
address market failures in rare disease drug development.
Similarly, accelerated assessment or PRIME (Priority Med-
icines) designation suggests recognition of significant pub-
lic health need, often accompanied by enhanced regula-
tory support and potentially increased public sector inter-
est in the product's development. Furthermore, ATMPs
and orphan drugs tend to receive substantial public con-
tributions.

Table 1: Marketing Authorization Authorities

Marketing Authorization

Organisation Link

EMA https://www.ema.europa.eu/

FDA https://www.fda.gov

The identification of all product designations rep-
resents a critical early step that enables comprehensive
searching across databases and repositories. Pharmaceu-
tical products typically accumulate multiple identifiers
throughout their development journey, from initial alpha-
numeric research codes through International non-propri-
etary names to eventual brand names. Databases from
AdisInsight or the International Horizon Screening Initia-
tive (IHSI) provide consolidated listings of these alterna-
tive designations, which prove essential for tracking prod-
ucts across their often decades-long development trajec-
tories. The failure to identify all relevant nomenclature

can result in significant gaps in the evidence base, partic-
ularly when products have changed ownership.

Table 2: Product Identification

Database to identify all
product identifiers
AdisInsight

HSI https://ihsi-horizonscandb.ecri.org/

Link

https://adisinsight.springer.com/

Mapping the Scientific Literature and Clinical Develop-
ment Landscape

Scientific publications provide insight in institutional in-
volvement and funding relationships throughout the devel-
opment process and the conflict-of-interest statements in
the studies. Searches of medical databases, particularly
PubMed, using all identified product names reveal involve-
ment of academic and public sector. The institutional affili-
ations of authors on key publications often reveal a complex
development story. When academic institutions or publicly
funded research centres appear prominently in early publi-
cations, this typically indicates substantial public sector con-
tributions to basic research.

The clinical trials registry ecosystem offers comple-
mentary insights into the practical development pathway
and associated funding streams. The ClinicalTrials.gov data-
base, maintained by the U.S. National Library of Medicine,
provides standardised reporting of trial sponsors, collabora-
tors, and funding sources for studies conducted globally.
This resource proves particularly valuable for identifying
public sector involvement in pivotal trials that may have
been sponsored by commercial entities but conducted us-
ing public infrastructure or with public co-funding. The Eu-
ropean Union Clinical Trials Register and its successor, EU
Clinical Trials Information System (CTIS), provide similar
data for trials conducted within European jurisdictions,
though with varying levels of detail regarding funding ar-
rangements.

The World Health Organisation's International Clin-
ical Trials Registry Platform (ICTRP) aggregates data from
national and regional trial registries worldwide, providing a
global perspective on product development that may reveal
public contributions from non-traditional sources. This
proves particularly valuable for products developed
through international collaborations or those targeting dis-
eases of particular relevance to low- and middle-income
countries, where public and philanthropic funding often
plays a dominant role.

Patent databases offer another crucial dimension
of evidence, revealing both the intellectual property land-
scape and potential public sector contributions to founda-
tional innovations. The World Intellectual Property Organ-
isation (WIPO) Patent Database, google patents and the
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Orange Book database maintained by the FDA provides
detailed patent information for approved products, in-
cluding composition, method of use, and process patents.
Analysis of patent assignees and inventors can reveal aca-
demic institutions or public research Organisations that
contributed to key innovations, even when these contri-
butions have been subsequently licensed or acquired by
commercial entities.

Table 3: Clinical Trial registries

Clinical Trial registries Link
and patent databases
PubMed https://pubmed.ncbi.nim.nih.gov/

NIH Clinicaltrials.gov https://clinicaltrials.gov/

EU Clinical Trials Infor-
mation System (CTIS)

https://euclinicaltrials.eu/

https://www.clinicaltrialsregister.eu
https://trialsearch.who.int/

EU Clinical Trials Register

International Clinical Tri-
als Registry Platform (IC-
TRP)

FDA Orange Book https://www.ac-
cessdata.fda.gov/scripts/cder/ob/in-
dex.cfm

World Intellectual Prop- https://pa-

erty Organisation (WIPO) | tentscope.wipo.int/search/de/search.js
Patent Database f

Google Patents https://patents.google.com/

Corporate Documentation and Strategic Intelligence

Company websites and corporate communications, while
requiring critical evaluation for promotional content, pro-
vide valuable insights into development partnerships and
funding relationships. The news sections of company web-
sites often contain press releases announcing grants, col-
laborations with academic institutions, or participation in
public-private partnerships. These announcements, par-
ticularly when cross-referenced with other sources, can
reveal public contributions that may not be captured in
scientific databases.

When products have been acquired or licensed
rather than developed internally, investigation must ex-
tend to previous owners and development partners. This
“archaeological approach” to corporate history often re-
veals layers of public investment that become obscured
through subsequent commercial transactions. Small bio-
technology companies that originated as university spin-
offs, for instance, may have benefited from substantial
public investment before being acquired by larger phar-
maceutical companies. These earlier contributions remain
relevant to understanding the full public investment in the
final product, even when separated by multiple ownership
changes.

Publicly traded firms, regardless of their sector,
have an obligation to, depending on the jurisdiction, pub-
lish reports quarterly or annually. They include a compre-
hensive business overview, financial updates, major
events or changes and proxy statements (Shareholder
meeting info and executive compensation). This ensures
transparency, helping investors make informed decisions

about public companies. These reports provide infor-
mation of acquisitions, licensing agreements with mile-
stone payments etc. and are a valuable source of infor-
mation when identifying public contributions.

Table 4: Corporate communication and market regulators

Corporate Communications Link

and regulators for markets

Originator and Developer n.a.

Company

U.S. Securities and Exchange https://www.sec.gov,
Commission

European Securities and Mar- https://www.esma.europa.eu/
kets Authority

Public Funding Authorities: Supranational, national, re-
gional and local

Supranational Mechanisms

The EU's research and innovation funding architecture rep-
resents one of the world's largest sources of public support
for pharmaceutical development. Specialized European
agencies provide targeted support for different stages of
pharmaceutical development. The European Institute of In-
novation and Technology, through its Health Knowledge
and Innovation Community, supports entrepreneurship and
innovation in life sciences, including pharmaceutical devel-
opment. The Executive Agency for Small and Medium-sized
Enterprises (EISMEA) administers various programs sup-
porting biotechnology companies, often providing crucial
early-stage funding for innovative pharmaceutical develop-
ment. The European Innovation Council offers both grants
and equity investments for breakthrough innovations, in-
cluding novel therapeutic approaches, while the European
Investment Bank provides loans and guarantees for life sci-
ences companies, representing a form of public support
through favourable financing terms.

The CORDIS database, documenting European Un-
ion research and development projects, represents an es-
sential resource for identifying public contributions. This re-
pository captures not only direct product development sup-
port but also platform technologies, methodological inno-
vations, and basic research that may have enabled subse-
guent pharmaceutical development. The temporal scope of
CORDIS, spanning multiple Framework Programmes, allows
researchers to trace public investments that may have oc-
curred years or even decades before product approval.

The Innovative Medicines Initiative and its suc-
cessor, the Innovative Health Initiative, explicitly structure
public-private partnerships in pharmaceutical research,
with public funds from the EU matched by industry contri-
butions. While these initiatives emphasize their leveraging
of private investment, the public contribution often ex-
tends beyond direct funding to include access to public re-
search infrastructure, patient populations, and regulatory
expertise.
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Table 5: Supranational public contributors

Supranational public contribu- | Link
tion institution/ Organisation
EU Community Research and

Development Information

https://cordis.europa.eu/

Service
Horizon Europe/ Horizon https://research-and-innova-
2020/ tion.ec.europa.eu/funding/fund-

ing-opportunities/funding-pro-
grammes-and-open-calls/horizon-
europe en /https://wayback.ar-
chive-
it.org/12090/20220124075100/ht
tps:/ec.europa.eu/pro-
grammes/horizon2020/

Executive Agency for Small https://eismea.ec.europa.eu/in-

and Medium-sized Enterprises | dex_en

(EISMEA)

European Investment Bank https://www.eib.or

(EIB)

European Innovation Council https://eic.ec.europa.eu/
(EIC)

Innovative Medicines Initiative | https://www.ihi.europa.eu/
(M)

https://ec.europa.eu/re-
gional policy/funding/erdf en

European Regional Develop-
ment Fund (ERDF)

National Funding Landscapes

All EU member states provide varying forms of funding for
the pharmaceutical industry. The EC Competition website
documents such state aid decisions that may include sup-
port for pharmaceutical development, particularly for com-
panies developing products addressing significant public
health needs. These decisions often contain detailed infor-
mation about the nature and extent of public support, in-
cluding both direct grants and purchase agreements.

National funding systems exhibit considerable di-
versity in structure, scope, and transparency, necessitating
country-specific investigation strategies. The United States
maintains perhaps the most transparent and comprehen-
sive system for tracking public biomedical research invest-
ments through the National Institutes of Health RePORTER
database. This system allows detailed searches linking spe-
cific products or companies to federal research support, of-
ten revealing decades of cumulative public investment un-
derlying supposedly private sector innovations. The Small
Business Innovation Research and Small Business Technol-
ogy Transfer programs provide additional support specifi-
cally designed to bridge academic research and commercial
development, with detailed award information publicly
available.

The clinical trial infrastructure maintained by ac-
ademic medical centres and public hospitals represents a
massive public subsidy to pharmaceutical development.
While companies typically pay per-patient fees for trial
participation, these payments rarely cover the full costs of
maintaining the specialized facilities, trained personnel,
and administrative systems required for clinical research.
The existence of this infrastructure, built and maintained
primarily through public healthcare and research budgets,
enables the clinical development that constitutes the
most expensive phase of bringing new medicines to mar-
ket.

The United Kingdom's research funding land-
scape, coordinated through UK Research and Innovation,
encompasses multiple research councils with distinct but
overlapping remits in biomedical research. The Medical
Research Council provides traditional research grants,
while Innovate UK focuses on translational and commer-
cial development support. The UK system demonstrates
particular strength in supporting early-stage biotechnol-
ogy companies through various schemes that combine
grant funding with business development support.

Continental European countries maintain diverse
approaches to pharmaceutical research support, often
combining national programs with regional initiatives. To
name a few examples, Germany's federal research minis-
try coordinates multiple funding streams accessible
through the centralized Férderkatalog portal, though ad-
ditional support may flow through state-level programs
and specialized agencies. France combines direct research
funding through institutions like Institut national de la
santé et de la recherche médicale (INSERM) with substan-
tial tax incentives for research and innovation, creating a
complex landscape of public support that requires investi-
gation across multiple administrative levels. The Nether-
lands coordinates life sciences innovation support
through Health~Holland, a public-private partnership that
exemplifies the Dutch approach to strategic sector devel-
opment.

In our studies we found national funding author-
ities as well as websites documenting them and have
grouped them in Table 6, however this list is not exhaus-
tive and other national funding authorities for the coun-
tries listed may exist.
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https://ec.europa.eu/regional_policy/funding/erdf_en

Table 6: National funding authorities

Country Funding authority + website

USA* https://www.sbir.gov/
https://reporter.nih.gov/
https://www.nsf.gov/

UK* https://www.ukri.org/

Canada* https://www.nserc-crsng.gc.ca/ase-oro/in-
dex _eng.asp

China* https://english.cas.cn/

Austria https://www.ffg.at/

Belgium https://www.frs-fnrs.be/fr/

Bulgaria https://www.chistera.eu/bnsf
https://fni.bg/

Croatia https://hrzz.hr
https://mzom.gov.hr/

Cyprus https://www.research.org.cy/

Czechia https://gacr.cz/en
https://tacr.gov.cz/

Denmark https://innovationsfonden.dk/da

Estonia https://etag.ee
https://eis.ee/

Finland https://www.aka.fi

https://www.businessfinland.fi/suomalaisille-asiak-
kaille/etusivu

France https://www.bpifrance.com/
https://www.inserm.fr/en/home/
https://entreprendre.service-pub-
lic.fr/vosdroits/F35494#:~:text=Le%20cr%C3%A9dit
%20d'imp%C3%B4t%20innova-
tion,PME%20%3A%20Petite%20et%20moy-
enne%20entreprise%20

Germany https://foerderportal.bund.de/
https://www.foerderdaten-
bank.de/FDB/DE/Home/home.html

programs, research infrastructure investments, or tax in-
centives designed to attract life sciences companies. The
European Regional Development Fund channels signifi-
cant resources through regional authorities for innovation
support, including pharmaceutical development, yet
these contributions rarely appear in product-level anal-
yses of public investment.

Philanthropic and Hybrid Funding Models

There are two types of philanthropic funders: either a
foundation that funds relevant research or indication/
disease specific foundations. Foundations like the Gates
Foundation have a set of rules for funding that need to be
met to receive funds instead of being disease- specific.

Major disease-focused foundations often co-
fund research with government agencies, creating syner-
gistic investments that accelerate therapeutic develop-
ment. These partnerships prove particularly important in
areas of high medical need but limited commercial inter-
est, such as neglected tropical diseases or rare paediatric
conditions.

Organisations like the Drugs for Neglected Diseases
Initiative operate through complex funding arrangements
combining governmental support, philanthropic contribu-
tions, and in-kind contributions from both public institutions
and private companies. These models challenge traditional
categorizations of public versus private investment while

Greece https://www.elidek.gr/ demonstrating the essential role of public and philanthropic
Hungary https://nkfih.gov.hu/palvazoknak funding in addressing market failures in pharmaceutical de-
https://mta.hu/ |
Ireland https://www.ucc.ie/en/apc/ velopment.
Italy https://www.aifa.gov.it/ Table 7: Philanthropic funders
https://www.cnr.it//
Latvia https://www.lzp.gov.lv/Iv Philanthropic or not- Link
Lithuania https://mita.lrv.It/ for-profit Organisation
Luxembourg | https://www.lih.lu/de/ Gates Foundation https://www.gatesfoundation.org/
Malta https://xjenzamalta.mt/ DNDi https://dndi.or;
Netherlands | https://www.health-holland.com/. Fisevi https://fisevi.com/en/home/
Poland https://ncn.gov.pl/en - -
https://www.gov.pl/web/ncbr The Mark Foundation https://themarkfoundation.org/
for Cancer Research
Portugal https://www.fct.pt, - -
https://ani.pt/ The Jon Moulton Charity | https://www.persci-
= - Trust tusllp. Iton-charity-trust
Romania https://uefiscdi.gov.ro/ rus usllp.com/moulton-charity-trust/
Slovakia https://www.apvv.sk
https://www.sav.sk/ Media and Alternative Intelligence Sources
Slovenia https://www.gov.si/
Spai https: .isciii. . . . .
pain httizmm 'ngt';':://en/ The pharmaceutical press and investment media provide
Sweden hittns://WWW.VT.se documentation of funding announcements, partnership for-

https://forte.se
https://www.vinnova.se/

*in colour highlighted fields are non-European countries with significant
pharmaceutical industry/ research capabilities

Regional and Institutional Contributions

Sub-national public contributions often escape systematic
documentation despite their potential significance in
pharmaceutical development. Regional governments,
particularly in strong federal systems, may provide sub-
stantial support through economic development

mations, and strategic developments that may not yet ap-
pear in academic or regulatory databases. Specialized publi-
cations maintain extensive archives that can reveal funding
relationships, particularly for products in active develop-
ment. These sources prove particularly valuable for under-
standing recent developments and emerging funding trends
that will only appear in official databases after considerable
delay.

General news media occasionally report on sig-
nificant public investments in pharmaceutical develop-
ment, particularly when these involve large sums or polit-
ically sensitive disease areas. While requiring careful
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verification, media reports can provide leads to public
contributions that might otherwise escape notice, partic-
ularly those involving regional or novel funding mecha-
nisms.

Table 8: News outlets/ Investor news

News Outlet Link

Forbes https://www.forbes.com/
Reuters https://www.reuters.com/
Science https://www.science.org/
cafepharma https://www.cafepharma.com/
Livescience https://www.livescience.com/
BioSpace https://www.biospace.com/
BioWorld https://www.bioworld.com/
BioPharma Dive https://www.biopharmadive.com/
pharmaphorum https://pharmaphorum.com/
PharmaTimes https://pharmatimes.com/
Pharmafile https://pharmafile.com/

https://www.fiercepharma.com/
https://www.fiercebiotech.com
https://www.biocentury.com
https://www.businesswire.com/
https://www.businessinsider.com/
https://www.statnews.com/
https://finance.yahoo.com
https://www.globenewswire.com
https://www.lapresse.ca
https://www.newswire.ca/

Fierce Pharma
Fierce Biotech
BioCentury
businesswire
Business Insider
STAT news
yahoo!finance
GlobeNewswire
La Presse
Newswire

Quality Assurance and Synthesis

The synthesis of evidence from these diverse sources re-
quires systematic Organisation and critical evaluation. The
application of the standardised categorization framework
enables comparison across products and identification of
patterns in public contribution.

The development of artificial intelligence offers both
opportunities and challenges for comprehensive evidence
collection. These systems can rapidly scan vast quantities
of text to identify potential funding relationships or insti-
tutional connections that might escape manual review.
However, current systems may mistake similar-sounding
entities, misinterpret company structures, or generate
plausible but fictitious funding arrangements. At the cur-
rent state of Al, we strongly discourage the use of it in
identifying public contributions.

The robustness of our analytical framework has been
validated through systematic application across diverse
pharmaceutical products and company portfolios, ena-
bling both verification of its comprehensiveness and iden-
tification of areas requiring refinement. Our initial testing
on orphan drugs and vaccines revealed the framework's
capacity to capture public contributions across the full de-
velopment spectrum, though it highlighted the need for
greater granularity in distinguishing between direct re-
search grants and indirect infrastructure support. For

details of five analysed products see Appendix 1. The anal-
ysis of antibiotics development through SMEs proved par-
ticularly valuable in refining our categorization system, as
it revealed the prominence of public-private partnerships
and regional funding mechanisms that required addition
as distinct categories within the framework [46].

Application to major pharmaceutical company portfo-
lios provided critical insights into the framework's scala-
bility and consistency. The examination of Novartis and
Novo Nordisk products approved between 2014 and 2024
demonstrated that the framework could effectively cap-
ture public contributions regardless of whether products
were developed in-house or acquired [59]. This compara-
tive analysis necessitated expansion of the "changes in
ownership" category to better account for the complex
pathways through which publicly funded innovations
transition to private control via licensing agreements, ac-
quisitions, and spin-out formations.

Through iterative application across these varied con-
texts, we identified consistent gaps in capturing late-stage
public contributions, particularly regulatory support and
post-market evidence generation infrastructure. Each
case study contributed methodological refinements: the
antibiotics analysis expanded our source identification
protocols to include investor communications, the com-
pany portfolio studies revealed the importance of tracking
university technology transfer offices, and the ATMP in-
vestigations highlighted the need to trace multi-genera-
tional ownership changes. This progressive refinement
through empirical testing has produced a framework that
maintains structural consistency while accommodating
the full complexity of modern pharmaceutical develop-
ment pathways.

Experience from the evidence collection process re-
veals the pharmaceutical innovation system as fundamen-
tally dependent on public investment across all stages of
development. From the basic science that identifies ther-
apeutic targets through the clinical infrastructure that en-
ables definitive testing, public contributions are in every
aspect of drug development. The challenge lies not in find-
ing evidence of public contribution but in systematically
documenting and valuing these contributions in a manner
that can inform policy discussions and price negotiations
about appropriate pricing, access provisions, and benefit
sharing arrangements. Only through comprehensive evi-
dence collection can we move beyond simplistic narra-
tives about pharmaceutical innovation to engage with the
complex reality of drug development as a fundamentally
collective enterprise requiring and deserving collective
benefit.
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6. From Local Investment to Global Pricing

Bridging Geographic Disparities to Facilitate Impact on
Price Negotiations

The analysis of public contributions to the development of
medical products as a field of research began about a dec-
ade ago and has gained momentum in recent years [60].
However, until now, a standardised methodology has
been lacking. Our research aimed to address this issue by
providing a structured and systematic framework for data
collection [6, 46]. First, we divided product development
into phases. With the help of targeted interviews with ex-
perts in the field, we then searched the published litera-
ture for categories of public contributions. We identified
eight categories, including both direct and indirect public
funding.

While supranational funding organisations (e.g.
the EC and the NIH) report their R&D expenditure trans-
parently, national expenditure data is not available in such
a structured form (i.e. funding recipient, expenditure type
and amount). The lack of standardised reporting on public
R&D spending and its results, measured in key perfor-
mance indicators (KPIs) such as patents, licences, sales
and revenue, is part of the problem of opacity that the
pharmaceutical industry exploits to perpetuate the myth
that it is the sole innovator and spends vast sums on R&D.

This lack of a systematic approach to reporting on
public and private investments makes it difficult to shed
light on the respective (private and public) contributions
to innovation and to quantify the opportunity costs of
risky public investments, especially in early-stage re-
search. While new price records for the most expensive
drugs are broken every year, the public sector lacks suffi-
cient data to substantiate direct and indirect public con-
tributions to basic, applied, and translational research, as
well as methodological research to achieve lower prices in
negotiations.

Our findings demonstrate how product develop-
ment works in practice, primarily through research part-
nerships with public research institutions and small bio-
tech start-ups. Large pharmaceutical companies have ac-
cess to a high level of 'business intelligence', such as pa-
tent scouts who support key decisions regarding the pur-
chase of promising product developments. Pharmaceuti-
cal companies compensate researchers based on defined
milestones. Globally active pharmaceutical companies
then take responsibility for final approval and market
launch.

The public sector can learn from this 'business in-
telligence'. Investing in the International Horizon Scanning
Initiative (IHSI, https://ihsi-health.org/) and supporting
“fair pricing” [61-63] through data is a step towards in-
creasing public 'business intelligence'.

There is ample evidence of public and philan-
thropic contributions to drug development, and the need
for transparent reporting is clear. It is crucial to have a co-
ordinated public policy that promotes transparency in
R&D investments across geographical jurisdictions. Some
countries, such as ltaly, France, Japan [64] and, more re-
cently, Austria [65], are pioneering the implementation of
transparency requirements.

The development history and public contribu-
tions to every new (high-priced) drug seeking reimburse-
ment must be disclosed. However, implementation re-
mains ineffective without clear definitions of direct versus
indirect contributions or sanctions for violations. Effective
implementation requires transparent data on direct pub-
lic contributions leading to products, as well as high-qual-
ity information on indirect funding, including tax breaks,
preliminary work, and contributions to methodology,
tools, and techniques, such as big data processing, data-
bases on target molecules, and CRISPR gene editing.

Last but not least, it is crucial to communicate us-
ing the same vocabulary. While the private sector talks
about venture capital, 'sunk costs' for abandoned or failed
projects, and the cost of capital, these technical terms are
never used for public investments, even though they are
equally valid.

Exploring Policy Options to Unlock the Potential of In-
creased Transparency and Accountability: Recommen-
dations.

There is a great deal of scepticism that the call for greater
transparency in development spending is merely a politi-
cal statement with no tangible effect. In order to address
this justified scepticism surrounding the lack of practical
implications, and therefore the lack of relevance, of the
proposed reporting system, we would also like to present
some ideas and suggestions.

Rather than asking why we need to consider pub-
lic contributions, we should be asking how we can capture
the considerable public funds, especially from European
and American public institutions. The proposed directive
sets out the transparency requirements. However, the
conditions that enable verification and monitoring are
currently insufficient. As shown here, though, indirect
public contributions are just as relevant as direct ones.

e Uniform reporting on public contributions for R&D
and innovation support from local, regional, national
and supranational agencies is necessary to verify the
information provided by the pharmaceutical indus-
try. A website with easily accessible information on
all direct subsidies is needed at the national and EU
levels. This standardised disclosure of all public and
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non-profit contributions must also cover the results
from university spinouts sold to industry or to com-
panies’ spin-offs, thus enabling more detailed in-
sights into the subsidised projects and their return
on investment. All licence agreements, patent sales,
M&A and collaborations between universities and
pharmaceutical companies must be disclosed.

e The need to set up a monitoring and control system
in the EMA and to reflect on sanctions in cases when
the rules of Article 57 are violated or ignored (e.g.
clock stop of approval procedure) is obvious as is the
establishment and strengthening of national trans-
parency laws to further implement Art 57 on the na-
tional level.

e To date, only a few countries have introduced trans-
parency requirements for reimbursement applica-
tions [64]. However, these remain voluntary as long
as no sanctions, such as deferrals until data is sub-
mitted, are imposed. Compliance with these require-
ments will become mandatory due to the implemen-
tation of the new EU Medicines Regulation. It can be
assumed that other countries will also want to use
the information in price negotiations.

e Similar to the exchange of experiences on Managed
Entry Agreements (MEAs), an exchange of experi-
ences should be organised as “communities of prac-
tice” to accelerate the operationalisation of the
transparency clause.

As the pharmaceutical industry has so far declared its ex-
penditure without a standardised definition of R&D, a def-
inition that can be applied universally is necessary to com-
pare public and private R&D expenditures. The Organisa-
tion for Economic Co-operation and Development's
(OECD) Frascati Manual provides a broad definition of
R&D as 'creative and systematic work undertaken to in-
crease the stock of knowledge, including knowledge of hu-
manity, culture and society, and to devise new applica-
tions of available knowledge' [66].

¢ Binding requirements for R&D reporting in industry,
with clearly defined inclusion and exclusion criteria,
are recommended to improve comparability be-
tween public and private R&D expenditure. A clarifi-
cation is needed whether the purchase of knowledge
through M&A or licensing costs can be declared as
R&D expenditure [59], or whether 'seeding trials' to
increase market share are considered R&D.

e The development of a methodology is a public-pri-
vate endeavour to arrive at transparent calculations
of R&D incorporating cost-drivers, capital costs, and
scientific failure (attrition) rates. DNDi can function
as role model and starting point [67]. These R&D re-
ports must be publicly available: those provided by
pharmaceutical companies must be made accessible
to the public in a format that allows the data to be

easily filtered and edited, making it easier for us-
ers/researchers to download, analyse and review the
files.

It is necessary to have detailed contractual options for the
conditions and requirements for public funding of R&D
[68]. The conditions attached to public contributions have
not been given sufficient consideration and must be ad-
dressed as a key policy measure.

e Contractual agreements and conditions can stipu-
late a fair price via a 'fair price clause', open access
to intellectual property rights (an open access pool
for academic research results, for example, to pro-
mote genuine competition instead of monopolistic
marketing), or profit sharing and repayment of the
initial investment upon reaching sales thresholds.

Finally, the importance of political decision-makers using
transparent information about public contributions must
be emphasised. It is essential to incorporate the public
contributions in the fair-pricing calculator [69, 70]. Other-
wise, the transparency clause will remain ineffective and
will fail to promote a paradigm shift. As the pharmaceuti-
cal industry now bases prices on market value, as deter-
mined by financial markets and their investors (often re-
ferred to euphemistically as 'value-based pricing' [71]), it
is essential to dispel the myth that commercial companies
are the only innovators.

e The further development or revitalisation of public
infrastructure for the research, development and
approval of medicines is now widely discussed [72]
as a means of countering the powerful position of
the pharmaceutical industry and the market's failure
to provide essential medicines such as antibiotics.
This would enable public institutions to act as confi-
dent innovators.

The fractured social contract between governments, or-
ganisations and private economic actors needs to be
healed and revised [73]: Public and private funding of drug
development are complementary activities based on a di-
vision of labour, and both involve high levels of risk capi-
tal. Public R&D spending has macroeconomic effects on
gross domestic product (GDP) and microeconomic effects
on corporate revenues. However, the strategic objectives
of public R&D in health, life sciences and biotechnology
must prioritise public health over economic interests.
This complementarity is based on an implicit
agreement, or 'social contract', between governments,
citizens, organisations, and private economic actors,
whereby the contracting parties have mutual obligations
to one another. In the context of medicines (and other
medical products), companies commit to bringing medi-
cines to market that meet health needs, in exchange for
profits that compensate for their investments. The role of
governments within this social contract is to create the le-
gal and regulatory framework. If therapies are unavailable
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due to unaffordable prices, this system of complementa-
rity must be considered a failure.

Transparency of public (and private) investments
in R&D is not an end in itself but provides arguments and
visibility towards a new business model that needs to be
implemented. The development of vaccines and drugs for

the treatment of SARS-CoV-2 can serve as a role model
for some, but not all, aspects of the system. Rights and re-
sponsibilities must be delinked along the value chain, and
the 3Rs principles must be employed: The way forward is
a dynamic mix of public—private partnerships that share
resources, risks and rewards [74], not only for antibiotics.
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8. Appendix 1

In Appendix 1 the application of the framework and methodology are applied to five products that were assessed
as part of a new Austrian HTA for highly specialized and expensive hospital drugs. We have summarised our
findings in the following abstract with the individual assessment of the five products in subsequent subchapters.

Background

In 2024 the Austrian Appraisal Board for highly specialized and expensive hospital drugs was formed by the Min-
istry of Health to ensure rapid patient access to specialized medicines, standardize nationwide use of high-cost
drugs, support healthcare providers with new technologies, and promote efficient resource allocation for long-
term healthcare sustainability. Besides the standard domains of HTA, for the first time public contributions are
also analysed and reported. After the assessment of the first five products, we can identify trends.

Method

The Austrian Institute for Health Technology Assessment (AIHTA) has developed a methodology and a framework
for a Horizon Europe project (HI-PRIX) to capture public contributions to pharmaceutical research and develop-
ment and have piloted them on drug categories, portfolios of pharmaceutical companies, and specific pharma-
ceuticals to ensure reliability and granularity. This published and peer reviewed methodology and framework are
the tools used to identify public contributions.

Results

Out of the five analysed products (Casgevy®, Beqvez®, Tepezza®, Amtagvi®, Aucatzyl®), two have an ATMP des-
tination by the EMA, one has both ATMP and orphan designation and the remaining two have neither ATMP, nor
orphan and all but one have a PRIME: priority medicine designation. For the development of these products
direct and indirect public contributions per product ranged from roughly 10 million USD to 115 million USD.

Conclusion

Every single drug that was selected by the Appraisal Board had its origin in academic settings and/ or has received
public contributions. These highly specialized and expensive therapies all stem from research conducted in aca-
demic settings with substantial public funding involved at all stages of development. Our findings suggest that
the role of the public in pharmaceutical innovation is a much bigger one than previously assumed, contrary to
the narrative that the pharmaceutical industry is the sole driver of innovation.

Exagamglogene autotemcel (exa-cel)/ CASGEVY®

Own development costs
The market authorization holder (Vertex) delivered no data on development costs.

Public contributions to drug development, acquisition and licensing information
Table 9 provides an overview of the development history and ownership changes of CRISPR/Cas9 gene-edited
therapy.
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Table 9: CASGEVY® overview

Public Type of public

Originator | Developer Information on acquisitions _— .
9 P q contribution funding

Casgevy®- Active substance: Exagamglogene autotemcel (exa-cel)

Patent deal 2014, 2016: The Broad Institute, Har-
vard, and Editas Medicine have signed a global li-
cense agreement granting Editas access to specific
genome-editing IP for CRISPR/Cas9 (see Table 9)
CRISPRTher-| CRISPR Therapeutics; | Patent deal in 2023: Nonexclusive licensing deal
apeutics Vertex Pharmaceuticals | for Editas Medicines' Cas9 gene editing technology
for ex vivo gene editing.

Editas will in turn pay the Broad Institute and Har-
vard a “mid-double digit of payments received
from Vertex”

Basic research con-
ducted in public re-
search institutes
None in late-stage
development found

Basic and translational
research funding

Basic Research and Development of CRISPR Technology

The development of CRISPR technology emerged from mostly public but also private research institutions, as
shown in Table 14. The initial identification of the CRISPR locus came from public research at Osaka University in
1987.

Subsequent foundational discoveries were made primarily at public institutions, including Universidad
de Alicante, Utrecht University, and other academic centres through the 1990s and early 2000s (see Table 14 in
Appendix 2). A pivotal shift occurred in 2012 when Jennifer Doudna (University of California) and Emmanuelle
Charpentier (then at Umea University) demonstrated CRISPR-Cas9's potential for gene editing. Figure 5 shows
the development milestones that ultimately led to the development of Casgevy based on the literature.

The discovery of Doudna and Charpentier bridged basic research and therapeutic applications, leading
to increased industry interest and involvement. As detailed in Table 14, the clinical development of CRISPR-based
therapies has been dominated by industry players, particularly Vertex Pharmaceuticals and CRISPR Therapeutics
for sickle cell disease and B-thalassemia. Vertex Pharmaceuticals has been particularly active in clinical trials, with
several key studies: NCT03655678: Phase 1/2/3 study for B-Thalassemia; NCT03745287: Study evaluating CTX001
in severe Sickle Cell Disease; NCT04208529: Long-term follow-up study for participants who received CTX001.
For none of the clinical trials, total clinical trial costs or per-patient costs were publicly disclosed.

Development Milestones for CASGEVY®

1987 1993 2002 2004
First identification of what Identification of typical Ruud Jansen coined CRISPR locus was identified
later was named CRISPR lacus what later was named the term CRISPR using the complete sequence
CRISPR organization of S. thermophilus CNRZ1066
2017 2012 2012 2005 2005
First-in-human phase  First genome editing First genome editing Analysis of First Analysis of
1 CRISPR gene editing by CRISPR-Cas2in by CRISPR-Cas% in 5. thermophilus CRISPR spacers
cancer trials eukaryotic cells prokaryotic cells CNRZ1066 complete origins
genome sequence
having a typical
CRISPR organizations
2018 2018 2019 2023
Start of NCT03655678 Start of NCT03745287 Development of a prime FDA and EMA
{estimated completion (estimated completion editing tool for Cas2 approve
December 2025) October 2024) {and Proof of Concept Prime CASGEVY
[B - Thalassemia} {sickle cell disease) Editing for sickle cell disease)
]
PUBLIC PUBLIC AND INDUSTRY INDUSTRY

© SBlagojevic_ AIHTA

Figure 5: Development milestone for CASGEVY®
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Editas Medicine (founded by researchers from the Broad Institute, the University of California, Berkley and Har-
vard University) has also conducted trials. However, the firm’s focus has been broader, as evidenced by its ex-
tensive patent portfolio showing a total of 97 granted patents related to CRISPR/Cas9 technology. This led to
Vertex acquiring a nonexclusive patent 2023 from Editas Medicines for a 50 million USD upfront payment, up to
an additional 50 million USD contingent payment. The annual license fee ranges from 10 million to 40 million
USD, with sales-based increases continuing through 2034 (see Table 14 in Appendix 2)

Company Structure and Financials

Vertex Pharmaceuticals' financial information reveals that the company has demonstrated financial growth, with
operating revenue increasing from $101,9 million in 2009 to $9,87 billion in 2023. The company has maintained
consistent profitability since 2020, achieving a profit before tax of $4,38 billion in 2023. The company has shown
significant growth in employee numbers, from 1.432 in 2009 to 5.400 in 2023, indicating substantial Organisa-
tional expansion alongside its financial growth.

The ownership structure reveals that venture capital is the most important financier of Vertex Pharma-
ceuticals. Capital World Investors holds the largest stake with 10,00% direct ownership, operating as an invest-
ment management Organisation. The Vanguard Group follows with 8,35%, State Street Corporation maintains
4,65% total ownership, and BlackRock Fund Advisors holds 3,36%. This means the “Big Three” index funds are
with Capital World Investors, the most important shareholders.

Research Funding and Collaborations

Table 14 in Appendix 2 shows significant public funding support for CRISPR/Cas9 research, particularly from the
NIH. Key recipients include Stuart H. Orkin at Dana-Farber Cancer Institute Jennifer A. Doudna at the University
of California Berkeley (who received, alongside Emmanuelle Charpentier, the Nobel Prize in Chemistry). Over the
years, these researchers have received over 7,4 million USD from the NIH, and the Broad Institute has received
over 73,3 million USD for their research on CRISPR/Cas9 or the application it from the NIH. Even though public
funding has been essential for basic research in CRISPR technology development, the total amount of public
funding for basic research is not available.

The development of exa-cel represents a collaboration between industry (Vertex Pharmaceuticals,
CRISPR Therapeutics, Editas Medicines) and academic institutions (especially the Broad Institute at Harvard but
also the University of California, Harvard University and the Massachusetts Institue of Technology (MIT)), lever-
aging both public and private funding sources. The product received marketing authorization in February 2024,
marking a significant milestone in commercializing CRISPR technology. This development pathway demonstrates
the evolution from basic academic research to commercial therapeutic applications, with increasing industry
involvement and investment as the technology matured. The successful development required substantial finan-
cial resources, which we only know partly from the public side. Vertex Therapeutics has not disclosed the total
development costs for Casgevy.

The full HTA report with all detailed information on funding amounts can be found here:
https://eprints.aihta.at/1548/

Fidanacogene Elaparvovec/ BEQVEZ®

Own development costs, acquisitions and licences
Pfizer has not published the development costs of fidanacogene elaparvovec. Table 10 provides an
overview fidanacogene elaparvovec.

Table 10: BEQVEZ® overview

Originator Developer Information on acquisitions Public contribution Type of public funding

BEQVEZ® - Active substance: Fidanacogene Elaparvovec

Patent deal in 2014: Pfizer licensed Basic research is m05t|y pubhdy

Spar!( Therg- BEQVEZ® from Spark Therapeutics for | funded
d?:g,?ﬁ(’)g;'tl;l Pfizer $20 million with up to $260 million in | Early clinical development in Basic, applied and translational re-
of Philadel- milestone payments cooperation with_ puplicly search support
phia Acquisition 2019: Roche acquires funded research institutes and

Spark Therapeutics for $4.3 billion hospitals

32


https://eprints.aihta.at/1548/

Basic Research and clinical development

The development of factor IX (FIX) gene therapy for the treatment of haemophilia B emerged primarily from
public research institutions, as shown in Table 15 in Appendix 2 and visualised in Figure 6. The basic research
began at public institutions in the early 2000s, with key studies at Children's Hospital of Philadelphia (CHOP) and
other academic centres pioneering adeno-associated virus (AAV)-based gene therapy approaches (St. Jude Chil-
dren's Research Hospital and Perelman School of Medicine).

Several researchers made significant contributions to the development: Katherine A. High at CHOP (and
later Spark Therapeutics as co-founder) led many pivotal studies, including early AAV-based gene therapy trials.
Valder R. Arruda at CHOP contributed extensively to understanding AAV vectors for haemophilia treatment. In
2006, Catherine S. Manno and colleagues published crucial findings on AAV-FIX transduction in haemophilia pa-
tients, noting challenges with immune responses. Adam Cuker at the University of Pennsylvania later led key
clinical studies demonstrating fidanacogene elaparvovec's efficacy in reducing bleeding in haemophilia B pa-
tients.

A pivotal advancement came in 2015 when Amit C. Nathwani and colleagues at University College Lon-
don (UCL) Cancer Institute, Royal Free NHS Trust, and St. Jude Children's Research Hospital demonstrated the
long-term safety and efficacy of factor IX gene therapy in haemophilia B patients. Their work showing sustained
factor IX expression over a median 3.2-year period helped bridge basic research to therapeutic applications,
leading to increased industry involvement.

The initial clinical trial in 2012 was conducted by Spark Therapeutics (NCT01620801) in partnership with
mostly publicly funded institutions, including Children's Hospital of Philadelphia, University of Pittsburgh, Royal
Prince Alfred Hospital in Sydney, and St. James's Hospital in Ireland. Subsequently, Pfizer proceeded with the
later-stage clinical trials (NCT02484092 in 2015, NCT03307980 in 2017, NCT03861273 in 2019, NCT05568719 in
2022), expanding the research network to include multiple international centres. The research sites included
both public and private institutions, with a significant presence of academic medical centres and public hospitals
across Europe, Asia, and North America.

Development Milestones for BEQVEZ®

2006 2012
Phase 1/2 rAAV-2 vectors achieved therapeutic FIX levels Phase 1 started for AAV8-hFIX19 by Spark Therapeutics in
without significant toxicity (lasted only 8 weeks) cooperation with several public and non prefit collaborators
(NCT01620801)
2017 2015 2015
Phase 2 started for Beqvez A single intravenous infusion of AAV8 Phase 1/2a started for Beqvez
{NCT03307980) vector in severe hemophilia B produced {NCT02484092)

sustained, dose-dependent
Factor [X expression

2019 2022 2024
Phase 3 started for Beqvez Phase 3 started for Giroctocogene Fitelparvovec FDA and EMA approve
{NCT03861273) or Fidanacogene Elaparvovec for Hemophilia A Begvez for treatment of
or B Respectively (NCT05568719) adults with moderate

to severe hemophilia B

| [ | |
PUBLIC PUBLIC AND INDUSTRY INDUSTRY

© SBlagojevic_AIHTA

Figure 6: Development milestone for BEQVEZ®

Public contributions on drug development

Table 15 in Appendix 2 demonstrates substantial public funding support for haemophilia B gene therapy
research, particularly from the US-state-funded National Heart, Lung and Blood Institute (NHLBI). The CHOP re-
ceived numerous grants between 1994-2022, with funding directed toward projects ranging from basic biochem-
istry of FIX to clinical applications of gene therapy. Adding up all National Institutes of Health (NIH) grants to
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CHOP related to haemophilia B gene therapy research the total public funding amounted to approximately $38.5
million over this period. This public funding played a crucial role in advancing the basic science that would even-
tually lead to fidanacogene elaparvovec's development.

While a lesser involvement in the development of fidanacogene elaparvovec, St. Jude Children's Re-
search Hospital received roughly $8.1 million from 2005-2015 in public funding from the US-funded NHLBI for
their Haemophilia B and FIX research, which helped researchers worldwide to better understand AAV-based gene
therapies.

Industry interest spiked in 2014 when Spark exclusively licensed fidanacogene elaparvovec to Pfizer for
$20 million upfront payment with the potential for $260 million in milestone payments. The agreement included
a provision where Spark Therapeutics conducts Phase 1 and 2 trials, and Pfizer then proceeded with the devel-
opment.

Financial information

Pfizer's Organisational structure reveals that Pfizer’s revenues dwindled over time from roughly $49,6
billion in 2014 to $41,2 billion in 2019. However, the company has shown significant growth in employee num-
bers, from 78,300 in 2014 to 88,300 in 2019, indicating organisational expansion.

Spark Therapeutics has consistently operated at a revenue loss from 2014 to its acquisition by Roche in
2019. However, its employee numbers show that the company has experienced significant growth at the same
time from 50 in 2014 to 368 in 2018.

The ownership structure of Pfizer reveals that venture capital is the most important financier. The Van-
guard Group holds the largest stake with 9.1%. BlackRock follows with 5.8 %, State Street Corporation maintains
5.1 % total ownership and Wellington Trust holds 2.9%. Meaning the “Big Three” index fund are with Wellington
Trust the most important shareholders.

The full HTA report with all detailed information on funding amounts can be found here:
https://eprints.aihta.at/1558/

Lifileucel/ AMTAGVI®

Own development costs, acquisitions and licences
Table 11 provides a summary of key information on lifileucel. Iovance Biotherapeutics has not published
the total amount of research and development expenses attributed to lifileucel.

Table 11: AMTAGVI® overview

Originator Developer Information on acquisitions Public contribution Type of public funding

Amtagvi® - Active substance: Lifileucel

Genesis lovance Patent deal 2011; Genesis Biopharma Basic and preclinical Basic, preclinical and
Biopharma Biotherapeutics licensed patents from the NCl for the research primarily clinical research
development of Lifileucel funded by the National
Acquisition in 2013: lovance Therapeutics | Cancer Institute from
acquired Genesis Biopharma 1999 t0 2024

Abbreviation: NCI ... National Cancer Institute

Basic research and clinical development

The development of lifileucel for nonresectable melanoma emerged primarily from public research in-
stitutions, as shown in Table 17 in Appendix 2. Basic research on tumour-infiltrating lymphocyte (TIL) for the
treatment of melanoma began in public institutions in the late 1990s at the United States (US)-funded National
Cancer Institute (NCI). Several researchers and research institutes made significant contributions to the develop-
ment: Steven Rosenberg (NCI) developed a process where TILs are extracted from the patient’s tumour tissue,
expanded to considerable quantities in the laboratory, and then reinfused into the patient to target and eliminate
cancer cells. Michael Nishimura (Loyola University Chicago) built on the findings from Rosenberg and continued
developing the process of extracting cells from the tumour for subsequent isolation and expansion of immune
cells. The University of Pittsburgh has focused on skin cancer relevant to TIL from 2008 onwards and has played
a significant part in the research. Several researchers at H. Lee Moffitt Cancer Center & Research Institute further
deepened the understanding of mechanisms of action (MOA) such as understanding the function of cluster
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differentiation 4 (CD4), cluster differentiation 8 (CD8), programmed cell death 1 (PD-1) or cytotoxic T-lymphocyte
antigen 4 (CTLA-4).

Parallel to researchers in the US, several research institutes in Europe, especially in the Netherlands,
conducted studies on TILs. Building on Rosenberg and colleagues’ findings, in the Dutch equivalent to the NCI,
the Netherlands Cancer Institute (NKI), John Haanen conducted basic, as well as late-stage clinical development
of TlLs, namely the M14TIL clinical trial (conducted by NKI, the Copenhagen University Hospital at Herlev, and
the University of Manchester). Additionally, Leiden University conducted phase I/Il studies on TILs.

The initial clinical trial for lifileucel was conducted (and sponsored) by lovance Biotherapeutics in 2015
(NCT02360579) at publicly funded and non-governmental Organisations including the H. Lee Moffitt Cancer Cen-
ter and Research Institute, Providence Cancer Center Oncology and the University of Pittsburgh. The research
sites included both public and private institutions, with a significant presence of academic medical centres and
public hospitals across North America and Europe. Currently, there are six ongoing clinical trials using TILs con-
ducted by lovance Biotherapeutics (NCT03645928, NCT05361174, NCT05727904, NCT06566092, NCT06940739,
NCT05398640). Six further clinical trials where lovance Biotherapeutics is the collaborator and not the primary
sponsor are currently either completed or ongoing (NCT03449108, NCT06190249, NCT05607095,
NCT05640193, NCT05176470, NCT04111510). We visualised the development milestones in Figure 7.

Development Milestones for AMTAGVI®

1999 2006
Research started for the use of TILs for the treatment Breakthrough of Steven Resenberg and colleagues at the NCI:
of unresectable melanoma at the NC| mechanism of extraction, infiltration, and expansion of tumour cells
2013 2011

Genesis Biopharma and Lion Biotechnologies merged  Genesis Biopharma signed a CRADA (which was extended to

(renamed to lovance Biotherapeutics in 2017) 2029) with the NCl and licensed patents related te Lifileucel
2015 2017 2024
Study start of NCT02360579 (Phase 2) lovance Biotherapeutics and the University of FDA grants
Texas M.D. Anderson Cancer Center signed accelerated approval

a SAA for the research for TIL

PUBLIC PUBLIC AND INDUSTRY INDUSTRY

© SBlagojevic_AIHTA

Figure 7: Development milestones for AMTAGVI®

Public contributions to drug development

Table 16 in Appendix 2 demonstrates substantial direct and indirect public research funding for the re-
search on TlLs. We found a total of $115.2 million (€100.2 million) in direct and indirect public funding for TIL at
all stages of development. All the funding that we found came from the NCI. Research directly at the NCI
amounted to roughly $57 million (€49.6 million; $24.9 million/€21.6 million for the University of Pittsburgh, $15.9
million/€13.8 million for Loyola University Chicago and $6.2 million/€5.4 million to the H. Lee Moffitt Cancer
Center & Research Institute). The remaining $11 million (€9.6 million) in public funding was for the University of
Texas M.D. Anderson Cancer Center, Yale University, University of Southern California, Fred Hutchinson Cancer
Research Center, University of Chicago and Trampoline Pharma. The only project-specific Dutch expenses for the
research for TILs are from the Innovationsfonden of DKK (Danish krone) 4.3 million (€576.500).

The NCI conducted pivotal basic research on TIL as early as 1999. The research on the topic has only
gone more in-depth over the years with involvement in preclinical and clinical development. Industry interest
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spiked after the breakthrough of Steven Rosenberg on the mechanism of extraction, infiltration and expansion
of tumour cells. In August 2011, Genesis Biopharma (which later merged with lovance Biotherapeutics) signed
a five-year Cooperative Research and Development Agreement (CRADA) with the NCI, which has been continuously
extended to 2029. lovance Biotherapeutics has acquired rights and patents related to lifileucel from the NCI:
Patent license agreements, which require quarterly payments to the National Institutes of Health (NIH), royalty
payments based on a percentage of net sales (estimated to be less than one percent to low single digit percent-
age), as well as milestone payments. In 2017, lovance Biotherapeutics formed a Strategic Alliance Agreement
(SAA) with the University of Texas M.D. Anderson Cancer Center. It entails funding for clinical and preclinical
research of $14.2 million from lovance Biotherapeutics (€12.3 million) with all related intellectual property
rights (IPR) from the studies directly going to lovance Therapeutics. lovance Biotechnologies has additional part-
nerships with the H. Lee Moffitt Cancer Center & Research Institute, Yale University and Cellectis.

Company structure and financials

The company was founded as “Freight Management Corp.” in 2007, focusing on the shipping/freight industry.
The company merged with Genesis Biopharma, Inc. in 2010 and then merged with Lion Biotechnologies in 2013.
In 2017 Lion Biotechnologies changed its name to lovance Biotherapeutics. A strategic patent acquisition of lo-
vance Biotherapeutics was undertaken in 2023: rights to Proleukin® (interleukin-2) were acquired for £166.7
million (€195 million) with additional milestone payments from Clinigen Limited (which acquired rights to
Proleukin® itself in 2019).

From Freight Management Corp. to lovance Biotherapeutics, Venture Capital (VC) played a pivotal role in
financing the company. lovance Biotherapeutics owns over 250 patents pertaining to lifileucel or other TIL-re-
lated technology, which leads the company to assume exclusivity until 2042.

This history of lifileucel shows progression from publicly funded basic research to industry cooperation
in early-stage clinical development and continuous cooperation between industry and public research insti-
tutes until market authorisation. We can conclude that lifileucel is the result of publicly funded research that led
to industry cooperation.

The full HTA report with all detailed information on funding amounts can be found here:
https://eprints.aihta.at/1570/

Teprotumumab/ TEPEZZA®
Own development costs, acquisitions and licences

Table 12 provides a short overview of teprotumumab. We were unable to find any information regarding
the total development cost of teprotumumab.

Table 12: TEPEZZA® overview

Public Type of public

Originator Developer Information on acquisitions contribution funding
TEPEZZA® — Active substance: teprotumumab
Roche, Amgen; 2006: Developed by Genmab in cooperation with Basic research is Basic, applied and
Genmab, River | Horizon Roche but did not lead to a product publicly funded translational
Vision Therapeutics | na. but likely between 2010-2012; Licensing deal Early clinical research support
Development with River Vision Development Corporation development in Early-stage
Corporation 2017: River Vision Development Corporation cooperation with research in SME

acquired by Horizon Therapeutics publicly funded and Biotech start-

2023: Horizon Therapeutics acquired by Amgen research institutes ups

g rapeutt quiredby Amg and hospitals

Basic research and clinical development

Teprotumumab was repurposed for the treatment of thyroid eye disease (TED) after its initial development as a
cancer treatment proved unsuccessful. Originally investigated by Genmab and Roche for cancer therapy, it was
later studied for both Ewing’s sarcoma and diabetic macular oedema, as documented in Table 21. Lundquist
Institute for Biomedical Innovation at Harbor-UCLA Medical Center (henceforth: Lundquist Institute) started its
research on TED in 1999 and continued it until 2010, when it licensed its patent to River Division Development
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Corporation. In 2013, the first clinical trial for teprotumumab for TED was conducted by River Division Develop-
ment Corporation (NCT01868997), followed by Horizon Therapeutics in 2017 (NCT03298867 “OPTIC”,
NCT03461211 “OPTIC-X”, NCT04583735, NCT05002998 (post-marketing, ongoing).

Academic basic and pre-clinical research for the effect of teprotumumab on TED was mainly conducted
at the University of Michigan Medical School, the University of Pisa, but also at Hospitals such as the Cedars-
Sinai Medical Center (see Table 21). A better understanding of IGF-IR, PTX-3 and TED can be attributed to aca-
demic research. Several researchers made significant contributions to the development: Terry Smith (Ludquist
Institute, University of Michigan Medical School), Raymond S. Douglas (Ludquist Institute, University of Michigan
Medical School, Cedars-Sinai Medical Center) and Alon Kahana (University of Michigan Medical School) led
many pivotal studies.

Development Milestones for TEPEZZA

1999 - 2010 2006
The Ludquist Institute led pivotal studies on TED Developed by Genmab in cooperation with
Roche for cancer treatment but did not lead
to a product

2013 2011 2008 - 2020

Phase 2 study (NCT01868997) River Vision Development Corporation  University of Michigan Medical
conducted by River Vision was established specifically to develop School has studied the
Development Corporation tepretumumab and has acquired rights  understanding of TED and the

(additional public funding provided) from the Ludquist Institute and Roche  effect of teprotumumab on it

2017 2008 - 2020 2022

Phase 3 study (NCT03298867) FDA approval
conducted by Horizon Therapeutics

I ] I
PUBLIC PUBLIC AND INDUSTRY INDUSTRY

© SBlagojevic_AIHTA

Figure 8: Development Milestones for TEPEZZA

The research sites included both public and private institutions, with a significant presence of academic
medical centres and public hospitals mainly in North America (e.g. Cedars-Sinai Medical Center, Kellogg Eye Cen-
ter at the University of Michigan) and Western Europe (e.g. University of Pisa, Johannes Gutenberg University
Medical Center).

Public contributions to drug development

Table 17 in Appendix 2 demonstrates substantial public funding supporting TED-specific research, particularly
from the US-state-funded National Eye Institute (NEI) and the National Institute of Diabetes and Digestive and
Kidney Diseases (NIDDK). The University of Michigan Medical School has received numerous grants between
2008 and 2020, with funding directed toward projects for understanding the disease and the effect of tepro-
tumumab, accumulating a total funding of roughly $9.4 million. The Ludquist Institute has received roughly $8.6
million in grants from 1999 to 2010 for their research in TED. Additionally, the FDA has awarded River Vision
Development Corporation grants of $1.2 million from 2014 to 2016 for a phase 2 study for teprotumumab. In total,
we have found roughly $19.3 million of public support, the largest portion of which can be attributed to basic
research (roughly $18.1 million).

The University of Pisa made a significant contribution through their understanding of thyroid eye disease
pathophysiology and teprotumumab’s mechanism of action despite having less direct involvement in tepro-
tumumab development. However, we could not quantify specific public funding allocated to their research ef-
forts.

The Ludquist Institute licensed its patents to River Vision Development Corporation between 2010 and
2012. Two venture capital investors, Lundbeckfonden and S.R. One, each initially held 35.66% rights to future
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teprotumumab payments. However, agreements reached in April 2020 reduced these rights significantly, de-
creasing the Company’s (Horizon Therapeutics, now Amgen) payment obligations by 70.25%. Consequently, the
two venture capital firms now collectively receive 29.75% of teprotumumab revenues, down from their original
71.32% share.

Under their licensing agreement, River Vision Development Corporation is obligated to pay Roche mile-
stone payments totalling up to CHF103.0 million for teprotumumab development, regulatory approvals, and sales
targets. Of this amount, CHF2.0 million was paid in 2017, CHF3.0 million in 2019, and CHF5.0 million in Q1 2020.
Additionally, Roche receives tiered royalties ranging from 9% to 12% on annual worldwide net sales.

Company Structure and Financials

River Vision Development Corporation was established in 2011 specifically to develop teprotumumab. The
startup secured $17 million in Series A financing in 2012 with support from Narrow River (an investment man-
agement company and limited partner) and venture capital firms, including Vivo Capital, Lundbeckfonden Bio-
Capital, and SR One Capital Management. Following promising results from clinical trial NCT01868997, Horizon
Therapeutics acquired River Vision Development Corporation in 2017 for $145 million upfront. Subsequently,
in 2023, pharmaceutical giant Amgen acquired Horizon Therapeutics for $27.8 billion, ranking as the second-
largest pharmaceutical acquisition that year.

The full HTA report with all detailed information on funding amounts can be found here:
https://eprints.aihta.at/1560/

Obecabtagene autoleucel (obe-cel)/ AUCATZYL®

Own development costs, acquisitions and licences

Autolus Therapeutics (Autolus, see sub chapter “Company structure and financials”) has not published
the total amount of research and development (R&D) expenses attributed to obecabtagene autoleucel (obe-
cel). Table 13 provides a short overview of obe-cel.

Table 13: AUCATZYL® overview

Originator Developer Information on acquisitions Public contribution Type of public funding
AUCATZYL® - Active substance Obecabtagene autoleucel (obe-cel)

University Autolus Spin-out in 2014: Over €71 million Basic, preclinical and
College Therapeutics From University College London and direct and indirect clinical research
London (formerly Martin Pule as scientific founder public and

Autolus Limited) License agreement 2014: Exclusive philanthropic
license agreement for T-cell contributions.

programming modules developed
by Martin Pule’s team
License agreement 2024:

Updated licensing agreement between
Autolus Limited and UCL

Abbreviations: UCL ... University College London

Basic research and clinical development

The development of AUCATZYL® (obe-cel) for the treatment of relapsed/refractory B-cell acute lymphoblastic
leukaemia (r/r B-ALL) emerged from research at the University College London (UCL), as shown in Table 23. The
fundamental chimeric antigen receptor (CAR) T cell research began at the UCL Cancer Institute under the lead-
ership of Martin Pule in the early 2010s, who developed innovative T-cell programming modules and CAR T
technologies that would form the basis of Autolus’s therapeutic platform [75].

Parallel to UCL, researchers at the University of Texas MD Anderson Cancer Center, primarily Catherine
Bollard, studied cord blood transplantation which is highly relevant for obe-cel. Furthermore, a research project
“Next Generation T-cell therapies for childhood cancers” (NexTGen) aims at contributing to the broader CAR T
field. The Children’s Research Institute, University of Texas MD Anderson Cancer Center and the UCL are involved
in NexTGen [76].
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Public contributions to drug development

Table 18 in Appendix 2 demonstrates extensive public research funding for CAR T development at UCL and col-
laborating institutions. We identified over €71 million in direct and indirect public (together €55 million) and phil-
anthropic (€16.2 million) funding specifically for CAR T research that contributed to Autolus’s technology plat-
form. The largest funding amount of €40 million can be attributed to UCL, followed by €28.3 million for the
University of Texas MD Anderson Cancer Center and €2.9 million for the Children’s Research Institute (for the
individual sources see Table 18).

Martin Pule’s research at the UCL received public contributions from national and supranational public
institutions: the European Commission (EC) provided substantial support through both the Seventh Framework
Programme (€5.9 million for the Advanced T-cell Engineered for Cancer Therapy/ATECT project, 2013-2018) and
Horizon Europe (€6 million for CARs for Advanced Therapies/CARAT, 2015-2019). United Kingdom (UK) funding
bodies made significant contributions: the National Institute for Health and Care Research (NIHR) Invention for
Innovation (i4i) programme provided €3.3 million for phase I/1l CAR19 studies, the Welcome Trust invested €2.3
million in CAR T-cell therapy for central nervous system (CNS) lymphoma, and the Medical Research Council
(MRC) contributed over €2.7 million through various grants including a major Developmental Pathway Funding
Scheme (DPFS) grant of €2.1 million for allogeneic CAR T-cell therapy development. Additionally, a philanthropic
organisation also contributed: The Mark Foundation for Cancer Research and Cancer Grand Challenges sup-
ported the development of novel immunotherapies for childhood tumours, contributing €13.9 million to ad-
vance this research area.

Catherine Bollard at the University of Texas MD Anderson Cancer Center received substantial funding
of €28.3 million from the National Cancer Institute (NCI) between 2011 and 2022. The NexTGen project, involving
UCL and the Children’s Research Institute, received combined funding of over €7 million from the NCI between
2022 and 2024 [76].

The translation from academic research to commercial development occurred through UCL Business
(UCLB), UCL’s technology transfer company. In 2014, Autolus was spun out from UCL with an exclusive license
agreement for T cell programming modules developed by Martin Pule’s team. This initial agreement involved
1.5 million ordinary shares, management fees of £120,000, and structured milestone payments totalling up to
£104.5 million. The agreement was subsequently amended, with the updated 2024 terms including up to £106.68
million in milestone payments, of which £10 million has been paid following obe-cel’s U.S. Food and Drug Ad-
ministration (FDA) approval. UCLB retains low to mid-single digit royalties on product sales and revenue sharing
on sublicenses (not further disclosed).

Strategic partnerships with pharmaceutical companies have been crucial to Autolus’s development. In
2024, BioNTech entered a $250 million upfront collaboration, gaining exclusive licenses to certain target binders
and options for additional technologies. Blackstone Life Sciences provided $250 million in 2021 to support obe-
cel through pivotal trials. Moderna licensed Autolus’s targeting technology in 2021 with up to $60 million in
milestone payments. We visualised the most relevant development milestones for the development of obe-cel
in Figure 9.
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Development Milestones for AUCATZYL®

Early 2010s 2013-2019
Basic CAR T-cell research began at UCL Cancer Institute EU funded CAR T-cell prajects (ATECT, CARAT) started

under Martin Pule

2021 2014
» Moderna licensing patents from Autolus Autolus Therapeutics spun out from UCL
+ BioNTech collaboration to develop in vivo cell Exclusive license agreement for T-cell programming modules

therapy and antibody-drug conjugate candidates

2022-2024 2024 2024
Next Generation T-cell therapies for Updated UCL licensing agreement FDA grants AUCATZYL®
childhood cancers {NexTGen} project started approval
I | I
PUBLIC PUBLIC AND INDUSTRY INDUSTRY

© SBlagojevic_AIHTA

Figure 9: Development milestone for AUCATZYL®

Company structure and financials

Autolus was founded as a spin-out from UCL in 2014, with Martin Pule as the scientific founder and UCLB providing
commercialisation support. Since its inception, the company has raised over $1 billion in investment, with most
invested in the UK, including the development of a manufacturing facility (The Nucleus in Stevenage) [75].

The company’s further financing reflects investor confidence in its CAR T platform. Initial funding came
from Syncona with a $45 million Series A financing in 2015 [77], followed by a £40 million Series B from Woodford
Investment Management and Perceptive Bioscience in 2016 [78], and a $80 million Series Cin 2017 led by Syncona
with participation from Nextech Invest, Arix Bioscience, and Woodford [79]. The company went public in 2018
with a $150 million initial public offering (IPO) [80], followed by a $100.8 million follow-on offering in 2019 [81].
Venture capital was the most important type of investor for Autolus.

Patents

The UCL research group, led by original patent holder Martin Pule, developed crucial innovations in receptor
design that have become the foundation of Autolus’s technology portfolio. These innovations include new suicide
genes, novel receptor types, strategies to target T-cell ymphomas, and methods for CAR targeting of multiple
antigens simultaneously, all which UCL patented and ultimately licensed to Autolus. As of December 31, 2024,
Autolus has built a patent portfolio comprising 83 patent families, with 17 of these originating directly from UCL,
reflecting the strong publicly financed academic foundation underlying the company’s leading technology [82].

The full HTA report with all detailed information on funding amounts can be found here:
https://eprints.aihta.at/1589/
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9. Appendix 2

Exagamglogene Autotemcel) (CASGEVY®)

Table 14: Development history, Licensing, Acquisitions and public contributions to Casgevy®

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Vertex Pharmaceuticals

Founded: 1989

Company type: Publicly traded

Headquarters: Boston, Massachusetts, U.S.

Number of employees: approximately 5,400 employees (as of December 2023)

Operating revenue: 9.87 billion USD (as of 2023)

Collaboration with Orum

$15 million - up to

https://pharmaphorum.com/news/vertex-

pre-treatment for gene meds n.a. Vertex Pharmaceuticals
Therapeutics $945 million orum-partner-safer-pre-treatment-gene-meds
https://www.fiercebiotech.com/biotech/vertex-
Vertex
Acqusition Acquisition of ViaCyte 2022 $320 million absorbs-viacyte-320m-clearing-out-competition-
Pharmaceuticals
stem-cell-based-diabetes-treatments
https://www.fiercebiotech.com/biotech/vertex-
Collaboration that led to Vertex
Collaboration with CRISPR Therapeutics 2021 $900 million ups-arbor-ante-potential-1-2b-biobucks-for-
Casgevy Pharmaceuticals
crispr-cell-therapies
https://pharmaphorum.com/news/vertex-builds-
in-gene-editing-yet-again-with-1-2bn-arbor-deal
Vertex
Collaboration Collaboration with Arbor Biotechnologies 2021 $1.2 billion Pharmaceuticals https://news.vrtx.com/news-releases/news-
release-details/vertex-and-arbor-biotechnologies-
establish-collaboration
https://pharmaphorum.com/news/vertex-eyes-
Vertex
Collaboration Collaboration with Obsidian Therapeutics 2021 $75 million controllable-genetic-drugs-with-1-3bn-obsidian-
Pharmaceuticals
alliance
Editas Medicines
Founded: 2013
Company type: Publicly traded
Headquarters: Cambridge, Massachusetts, U.S.
Number of employees: 265 (as of February 1, 2024)
Operating revenue: 78.1 million USD (as of 2023)
National Institute of
Vector-delivered CRISPR/Cas as a cure for https://reporter.nih.gov/search/7fMvTHUUVO6XxW
Project specific funding 2015 225.000 Allergy and Infectious
HSV-1-induced keratitis 3G0sXghHg/project-details/8978393
Diseases
https://www.fiercebiotech.com/biotech/editas-
Licensing agreenement for Cas9 gene
Licensing 2024 $57 million DRI Healthcare cashes-portion-vertex-cas9-licensing-agreement-
editing tool
57m
$100 million +
Non-exclusive licensing deal for Editas annual payments
Vertex https://www.statnews.com/2023/12/13/editas-
Licensing Medicines’ Cas9 gene editing technology 2023 between $10

for ex vivo gene editing

million and $40
million until 2034

Pharmaceuticals

vertex-agreement-crispr-cas9/
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https://news.vrtx.com/news-releases/news-release-details/vertex-and-arbor-biotechnologies-establish-collaboration
https://news.vrtx.com/news-releases/news-release-details/vertex-and-arbor-biotechnologies-establish-collaboration
https://news.vrtx.com/news-releases/news-release-details/vertex-and-arbor-biotechnologies-establish-collaboration
https://pharmaphorum.com/news/vertex-eyes-controllable-genetic-drugs-with-1-3bn-obsidian-alliance
https://pharmaphorum.com/news/vertex-eyes-controllable-genetic-drugs-with-1-3bn-obsidian-alliance
https://pharmaphorum.com/news/vertex-eyes-controllable-genetic-drugs-with-1-3bn-obsidian-alliance
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https://www.fiercebiotech.com/biotech/editas-cashes-portion-vertex-cas9-licensing-agreement-57m
https://www.fiercebiotech.com/biotech/editas-cashes-portion-vertex-cas9-licensing-agreement-57m
https://www.fiercebiotech.com/biotech/editas-cashes-portion-vertex-cas9-licensing-agreement-57m
https://www.statnews.com/2023/12/13/editas-vertex-agreement-crispr-cas9/
https://www.statnews.com/2023/12/13/editas-vertex-agreement-crispr-cas9/

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Research agreement

Developing CRISPR/Cas9-based medicines

for cystic fibrosis

2016

$5 million

Cystic Fibrosis

Foundation

https://www.biopharmadive.com/news/editas-
forges-5-million-crispr-research-deal-with-cystic-

fibrosis-foundati/419322/

Research agreement

Research for the use of CRISPR/Cas9 for
various types of cancer with guarantees of
royalties if products are the result of the

research

2015

$47 million

Corporate: Juno

Therapeutics

https://www.biospace.com/editas-medicine-juno-
therapeutics-hammer-out-727-million-car-t-r-and-

d-deal

Financing round

Series B financing

2015

$120 million

Institutional: Casdin
Capital, Deerfield,
Google Ventures,
Khosla Ventures,
Viking Global
Investors, Polaris
Partners, Third Rock
Ventures, Flagship
Pioneering, Omega

Funds

Corporate: EcoR1,
Fidelity Investments,
Jennison Associates,
T. Rowe Price,
Partners Health Care

Innovation

Angel: Boris Nikoli

https://www.bioworld.com/articles/326878-
editas-lands-120m-to-advance-crispr-cas9-

platform-in-oversubscribed-series-b?v=preview

Financing round

Series A financing

2013

$43 million

Institutional: Polaris
Partners, Third Rock
Ventures, Flagship

Pioneering

Corporate: Partners
Health Care

Innovation

https://www.bioworld.com/articles/437460

Broad Institute

Founded: 2004

Company type: Nonprofit research Organisation

Headquarters: Cambridge, Massachusetts, United States

Number of employees: n.a. (The Broad Institute’s faculty members are all faculty members of MIT, Harvard or one of the Harvard-affiliated hospitals.)

Operating revenue: n.a.

Research funding with information and

https://www.fiercebiotech.com/biotech/editas-

Research funding first refusal on the developed 2018 up to $125 million Editas Medicine commits-125m-to-broad-secure-source-genome-
interventions editing-inventions

$6.25 million (split

between Broad,

Harvard University,

MIT, Wageningen https://www.biopharmadive.com/news/editas-
Licensing Licensing deal for CRISPR/Cas9 2016 Editas Medicine

University, the locks-down-rights-to-add-on-crispr-tech/432662/

University of lowa

and the University of

Tokyo)
Project specific funding Function of reactive astrocytes in aging 2024 93197 NIA hit ) o .

. ps://reporter.nih.gov/project-details/11080548

(all research projects

and neurodegenerative disease
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https://www.bioworld.com/articles/326878-editas-lands-120m-to-advance-crispr-cas9-platform-in-oversubscribed-series-b?v=preview
https://www.bioworld.com/articles/437460
https://www.fiercebiotech.com/biotech/editas-commits-125m-to-broad-secure-source-genome-editing-inventions
https://www.fiercebiotech.com/biotech/editas-commits-125m-to-broad-secure-source-genome-editing-inventions
https://www.fiercebiotech.com/biotech/editas-commits-125m-to-broad-secure-source-genome-editing-inventions
https://www.biopharmadive.com/news/editas-locks-down-rights-to-add-on-crispr-tech/432662/
https://www.biopharmadive.com/news/editas-locks-down-rights-to-add-on-crispr-tech/432662/
https://reporter.nih.gov/project-details/11080548

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

that use CRISPR/Cas9
and that have received

public contribution).*

Identifying genetic vulnerabilities in

KIAA1549-BRAF mutant paediatric low- 2024 78.892 NCI https://reporter.nih.gov/project-details/10951512
grade gliomas
Development of platforms for sorting,
2024 623.544 NIDDK https://reporter.nih.gov/project-details/10920460
production, editing of beta cells
Advanced development of the Cancer
2024 735.340 NCI https://reporter.nih.gov/project-details/10904866
Dependency Map portal (DepMap.org)
Development of methods for highly
multiplexed quantification of cancer
2024 210.516 NCI https://reporter.nih.gov/project-details/10903802
proteomes using large-scale nanobody
libraries
Development of p300/CBP histone
https://reporter.nih.gov/project-
acetyltransferase inhibitors for oncogene- 2024 624.299 NCI
details/10843227
driven cancers
Directed Clonal Evolution of Drug Resistant
https://reporter.nih.gov/project-
BRAF Mutant Melanoma for Cross- 2024 74.284 NCI
details/10826684
Sensitization to MAPK Hyperactivation
Mechanism of Action of Prion Protein- https://reporter.nih.gov/project-
2024 407.400 NINDS
Lowering Small Molecules details/10815872
A visible machine learning system to
https://reporter.nih.gov/project-
discover targeted treatment solutions in 2024 95.948 NCI
details/10806195
cancer
A Chemoproteomic Approach to Identify
https://reporter.nih.gov/project-
Molecular Glues for Targeted Cancer 2024 171.180 NCI
details/10797075
Therapy
Stitch-seq for genome-wide pooled genomic https://reporter.nih.gov/project-
2024 164.661 NCI
screening with RNA-seq readout details/10792615
A visible machine learning system to
https://reporter.nih.gov/project-
discover targeted treatment solutions in 2023 92.988 NCI
details/10784808
cancer
Chemical approaches for precision genome https://reporter.nih.gov/project-
2024 362.632 NIGMS
editing details/10783716
Identifying genetic vulnerabilities in
https://reporter.nih.gov/project-
KIAA1549-BRAF mutant paediatric low- 2023 71.792 NCI
details/10752212
grade gliomas
Development of methods for highly
multiplexed quantification of cancer https://reporter.nih.gov/project-
2023 221.595 NCI
proteomes using large-scale nanobody details/10714023
libraries
Establishing foundational tools and datasets
https://reporter.nih.gov/project-
for investigation of NSD1 gene function in 2023 158.000 oD
details/10711291
neural development
Development of platforms for sorting, https://reporter.nih.gov/project-
2023 691.470 NIDDK
production, editing of beta cells details/10682155
Factors regulating strength and duration of https://reporter.nih.gov/project-
2023 423.643 NIAID
STING signaling details/10677771
Advanced development of the Cancer
2023 731.592 NCI https://reporter.nih.gov/project-details/ 10666538

Dependency Map portal (DepMap.org)
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Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Expanding pharmacological modalities for

https://reporter.nih.gov/project-

2023 101.247 NCI
targeted cancer therapy details/10656339
Investigating epigenetic mechanisms in
https://reporter.nih.gov/project-
Down syndrome using human cellular 2023 2.034.753 oD
details/10655152
models
Mechanism of Action of Prion Protein- https://reporter.nih.gov/project-
2023 395.000 NINDS
Lowering Small Molecules details/10637745
Development of p300/CBP histone
https://reporter.nih.gov/project-
acetyltransferase inhibitors for oncogene- 2023 651.215 NCI
details/10627744
driven cancers
Stitch-seq for genome-wide pooled genomic https://reporter.nih.gov/project-
2023 167.252 NCI
screening with RNA-seq readout details/10620301
Characterization of structure-function
https://reporter.nih.gov/project-
relationships in distinct thalamic reticular 2023 390.000 NIMH
details/10615809
nucleus networks
Delineating a role for histone modifications
https://reporter.nih.gov/project-
in Down syndrome using human cellular 2022 285.042 oD
details/10595812
models
Chemical approaches for precision genome https://reporter.nih.gov/project-
2023 362.632 NIGMS
editing details/10557117
Factors regulating strength and duration of https://reporter.nih.gov/project-
2022 423.643 NIAID
STING signaling details/10490901
Advanced development of the Cancer https://reporter.nih.gov/project-
2022 774.119 NCI
Dependency Map portal (DepMap.org) details/10478033
Advanced tools for HCMI model genetic
https://reporter.nih.gov/project-
perturbation and metastasis 2022 787.646 NCI
details/10465033
characterization
https://reporter.nih.gov/project-
Expanding the Scope of Base Editing 2022 421.357 oD
details/10459380
Characterization of structure-function
https://reporter.nih.gov/project-
relationships in distinct thalamic reticular 2022 390.000 NIMH
details/10455621
nucleus networks
Expanding pharmacological modalities for https://reporter.nih.gov/project-
2022 96.632 NCI
targeted cancer therapy details/10416087
Stitch-seq for genome-wide pooled genomic https://reporter.nih.gov/project-
2022 207.784 NCI
screening with RNA-seq readout details/10413630
Chemical approaches for precision genome https://reporter.nih.gov/project-
2021 74.047 NIGMS
editing details/10389932
Chemical approaches for precision genome https://reporter.nih.gov/project-
2022 352.551 NIGMS
editing details/10378157
Factors regulating strength and duration of https://reporter.nih.gov/project-
2021 423.643 NIAID
STING signaling details/10367563
Development of p300/CBP histone
https://reporter.nih.gov/project-
acetyltransferase inhibitors for oncogene- 2022 682.670 NCI
details/10344246
driven cancers
Characterization of structure-function
https://reporter.nih.gov/project-
relationships in distinct thalamic reticular 2021 373.200 NIMH

nucleus networks

details/10279075

44



https://reporter.nih.gov/project-details/10656339
https://reporter.nih.gov/project-details/10656339
https://reporter.nih.gov/project-details/10655152
https://reporter.nih.gov/project-details/10655152
https://reporter.nih.gov/project-details/10637745
https://reporter.nih.gov/project-details/10637745
https://reporter.nih.gov/project-details/10627744
https://reporter.nih.gov/project-details/10627744
https://reporter.nih.gov/project-details/10620301
https://reporter.nih.gov/project-details/10620301
https://reporter.nih.gov/project-details/10615809
https://reporter.nih.gov/project-details/10615809
https://reporter.nih.gov/project-details/10595812
https://reporter.nih.gov/project-details/10595812
https://reporter.nih.gov/project-details/10557117
https://reporter.nih.gov/project-details/10557117
https://reporter.nih.gov/project-details/10490901
https://reporter.nih.gov/project-details/10490901
https://reporter.nih.gov/project-details/10478033
https://reporter.nih.gov/project-details/10478033
https://reporter.nih.gov/project-details/10465033
https://reporter.nih.gov/project-details/10465033
https://reporter.nih.gov/project-details/10459380
https://reporter.nih.gov/project-details/10459380
https://reporter.nih.gov/project-details/10455621
https://reporter.nih.gov/project-details/10455621
https://reporter.nih.gov/project-details/10416087
https://reporter.nih.gov/project-details/10416087
https://reporter.nih.gov/project-details/10416087
https://reporter.nih.gov/project-details/10416087
https://reporter.nih.gov/project-details/10413630
https://reporter.nih.gov/project-details/10413630
https://reporter.nih.gov/project-details/10389932
https://reporter.nih.gov/project-details/10389932
https://reporter.nih.gov/project-details/10378157
https://reporter.nih.gov/project-details/10378157
https://reporter.nih.gov/project-details/10367563
https://reporter.nih.gov/project-details/10367563
https://reporter.nih.gov/project-details/10344246
https://reporter.nih.gov/project-details/10344246
https://reporter.nih.gov/project-details/10344246
https://reporter.nih.gov/project-details/10344246
https://reporter.nih.gov/project-details/10344246
https://reporter.nih.gov/project-details/10279075
https://reporter.nih.gov/project-details/10279075

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Advanced development of the Cancer

https://reporter.nih.gov/project-

2021 791.314 NCI
Dependency Map portal (DepMap.org) details/10252924
Characterizing TP53 and PPM1D mutations
https://reporter.nih.gov/project-
as resistance drivers to radiation therapy in 2021 523.271 NCI
details/10245071
Diffuse Intrinsic Pontine Gliomas
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2021 1.496.338 NHGRI
details/10241056
elements and human genetic variation
Advanced tools for HCMI model genetic
https://reporter.nih.gov/project-
perturbation and metastasis 2021 789.862 NCI
details/10229465
characterization
https://reporter.nih.gov/project-
Expanding the Scope of Base Editing 2021 421.536 oD
details/10227955
Chemical approaches for precision genome https://reporter.nih.gov/project-
2021 347.463 NIGMS
editing details/10211408
High-content optical pooled genome-wide https://reporter.nih.gov/project-
2020 357.840 NHGRI
screens of SARS-CoV-2 infection details/10166221
https://reporter.nih.gov/project-
CRISPR screens for SARS-CoV-2 Host Factors | 2020 440.000 NIAID
details/10163544
Rapid ex vivo biosensor cultures to assess https://reporter.nih.gov/project-
2021 566.213 NCI
dependencies in gastroesophageal cancer details/10115675
Advanced development of the Cancer https://reporter.nih.gov/project-
2020 791.050 NCI
Dependency Map portal (DepMap.org) details/10058960
Advanced tools for HCMI model genetic
https://reporter.nih.gov/project-
perturbation and metastasis 2020 789.862 NCI
details/10005595
characterization
Comprehensive Characterization of Adaptive
https://reporter.nih.gov/project-
Regulatory Variation Linked to Human 2020 125.378 NHGRI
details/10005404
Disease
Characterizing TP53 and PPM1D mutations
https://reporter.nih.gov/project-
as resistance drivers to radiation therapy in 2020 517.874 NCI
details/9996517
Diffuse Intrinsic Pontine Gliomas
https://reporter.nih.gov/project-
Expanding the Scope of Base Editing 2020 421.760 oD
details/9982216
Integrating Chemistry and Evolution to
https://reporter.nih.gov/project-
llluminate Biology and Enable Novel 2020 692.073 NIGMS
details/9963284
Therapeutics
Arrayed single-cell readout of pooled https://reporter.nih.gov/project-
2020 1.112.161 NHGRI
genetic perturbation libraries details/9960539
Systematic identification of oncogenic KRAS https://reporter.nih.gov/project-
2019 499.996 NCI
synthetic lethal interactions details/9952702
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2020 1.496.387 NHGRI
details/9952404
elements and human genetic variation
https://reporter.nih.gov/project-
Center for Cell Circuits 2020 2.800.000 NHGRI
details/9952395
https://reporter.nih.gov/project-
Programmable RNA-targeting tools 2020 1.124.060 NHGRI

details/9951080
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https://reporter.nih.gov/project-details/10252924
https://reporter.nih.gov/project-details/10252924
https://reporter.nih.gov/project-details/10245071
https://reporter.nih.gov/project-details/10245071
https://reporter.nih.gov/project-details/10241056
https://reporter.nih.gov/project-details/10241056
https://reporter.nih.gov/project-details/10229465
https://reporter.nih.gov/project-details/10229465
https://reporter.nih.gov/project-details/10227955
https://reporter.nih.gov/project-details/10227955
https://reporter.nih.gov/project-details/10211408
https://reporter.nih.gov/project-details/10211408
https://reporter.nih.gov/project-details/10166221
https://reporter.nih.gov/project-details/10166221
https://reporter.nih.gov/project-details/10166221
https://reporter.nih.gov/project-details/10166221
https://reporter.nih.gov/project-details/10163544
https://reporter.nih.gov/project-details/10163544
https://reporter.nih.gov/project-details/10115675
https://reporter.nih.gov/project-details/10115675
https://reporter.nih.gov/project-details/10058960
https://reporter.nih.gov/project-details/10058960
https://reporter.nih.gov/project-details/10005595
https://reporter.nih.gov/project-details/10005595
https://reporter.nih.gov/project-details/10005595
https://reporter.nih.gov/project-details/10005595
https://reporter.nih.gov/project-details/10005595
https://reporter.nih.gov/project-details/10005404
https://reporter.nih.gov/project-details/10005404
https://reporter.nih.gov/project-details/9996517
https://reporter.nih.gov/project-details/9996517
https://reporter.nih.gov/project-details/9982216
https://reporter.nih.gov/project-details/9982216
https://reporter.nih.gov/project-details/9963284
https://reporter.nih.gov/project-details/9963284
https://reporter.nih.gov/project-details/9963284
https://reporter.nih.gov/project-details/9963284
https://reporter.nih.gov/project-details/9963284
https://reporter.nih.gov/project-details/9960539
https://reporter.nih.gov/project-details/9960539
https://reporter.nih.gov/project-details/9952702
https://reporter.nih.gov/project-details/9952702
https://reporter.nih.gov/project-details/9952404
https://reporter.nih.gov/project-details/9952404
https://reporter.nih.gov/project-details/9952395
https://reporter.nih.gov/project-details/9952395
https://reporter.nih.gov/project-details/9951080
https://reporter.nih.gov/project-details/9951080

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Rapid ex vivo biosensor cultures to assess

https://reporter.nih.gov/project-

2020 566.213 NCI
dependencies in gastroesophageal cancer details/9946259
Discovery of compounds and genes that
regulate cancer's epigenome, using https://reporter.nih.gov/project-
2020 29.860 NCI
combinatorial screening in a nanodrop- details/9852879
microwell platform
Comprehensive Characterization of Adaptive
https://reporter.nih.gov/project-
Regulatory Variation Linked to Human 2019 124.916 NHGRI
details/9805238
Disease
Characterizing TP53 and PPM1D mutations
https://reporter.nih.gov/project-
as resistance drivers to radiation therapy in 2019 497.259 NCI
details/9781662
Diffuse Intrinsic Pontine Gliomas
https://reporter.nih.gov/project-
Expanding the Scope of Base Editing 2019 422.147 oD
details/9768957
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2019 1.497.668 NHGRI
details/9766882
elements and human genetic variation
Massively-parallel functional interrogation https://reporter.nih.gov/project-
2019 1.093.342 NIMH
of psychiatric genetics details/9749919
Arrayed single-cell readout of pooled https://reporter.nih.gov/project-
2019 1.120.845 NHGRI
genetic perturbation libraries details/9736763
https://reporter.nih.gov/project-
Programmable RNA-targeting tools 2019 1.140.080 NHGRI
details/9719879
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2018 933.353 NHGRI
details/9696513
elements and human genetic variation
https://reporter.nih.gov/project-
Center for Cell Circuits 2019 2.800.000 NHGRI
details/9692736
Integrating Chemistry and Evolution to
https://reporter.nih.gov/project-
llluminate Biology and Enable Novel 2019 692.434 NIGMS
details/9689014
Therapeutics
Discovery of compounds and genes that
regulate cancer's epigenome, using https://reporter.nih.gov/project-
2019 61.610 NCI
combinatorial screening in a nanodrop- details/9683440
microwell platform
https://reporter.nih.gov/project-
Expanding the Scope of Base Editing 2018 422.361 oD
details/9675825
Systematic Mapping of the Functional
https://reporter.nih.gov/project-
Common Noncoding Variants in the TNFAIP3| 2019 65.606 NIAID
details/9628643
Locus
Continuous Evolution of Proteins with Novel https://reporter.nih.gov/project-
2019 451.488 NIBIB
Therapeutic Potential details/9620618
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2018 500.000 NHGRI
details/9564177
elements and human genetic variation
Arrayed single-cell readout of pooled https://reporter.nih.gov/project-
2018 1.073.196 NHGRI
genetic perturbation libraries details/9553855
https://reporter.nih.gov/project-
Programmable RNA-targeting tools 2018 1.139.738 NHGRI

details/9546834
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https://reporter.nih.gov/project-details/9946259
https://reporter.nih.gov/project-details/9946259
https://reporter.nih.gov/project-details/9852879
https://reporter.nih.gov/project-details/9852879
https://reporter.nih.gov/project-details/9805238
https://reporter.nih.gov/project-details/9805238
https://reporter.nih.gov/project-details/9781662
https://reporter.nih.gov/project-details/9781662
https://reporter.nih.gov/project-details/9768957
https://reporter.nih.gov/project-details/9768957
https://reporter.nih.gov/project-details/9766882
https://reporter.nih.gov/project-details/9766882
https://reporter.nih.gov/project-details/9749919
https://reporter.nih.gov/project-details/9749919
https://reporter.nih.gov/project-details/9736763
https://reporter.nih.gov/project-details/9736763
https://reporter.nih.gov/project-details/9719879
https://reporter.nih.gov/project-details/9719879
https://reporter.nih.gov/project-details/9696513
https://reporter.nih.gov/project-details/9696513
https://reporter.nih.gov/project-details/9692736
https://reporter.nih.gov/project-details/9692736
https://reporter.nih.gov/project-details/9692736
https://reporter.nih.gov/project-details/9689014
https://reporter.nih.gov/project-details/9689014
https://reporter.nih.gov/project-details/9683440
https://reporter.nih.gov/project-details/9683440
https://reporter.nih.gov/project-details/9675825
https://reporter.nih.gov/project-details/9675825
https://reporter.nih.gov/project-details/9628643
https://reporter.nih.gov/project-details/9628643
https://reporter.nih.gov/project-details/9628643
https://reporter.nih.gov/project-details/9628643
https://reporter.nih.gov/project-details/9628643
https://reporter.nih.gov/project-details/9620618
https://reporter.nih.gov/project-details/9620618
https://reporter.nih.gov/project-details/9564177
https://reporter.nih.gov/project-details/9564177
https://reporter.nih.gov/project-details/9553855
https://reporter.nih.gov/project-details/9553855
https://reporter.nih.gov/project-details/9546834
https://reporter.nih.gov/project-details/9546834
https://reporter.nih.gov/project-details/9546834

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Systematic identification of oncogenic KRAS

https://reporter.nih.gov/project-

2018 807.776 NCI
synthetic lethal interactions details/9538605
Characterizing TP53 and PPM1D mutations
https://reporter.nih.gov/project-
as resistance drivers to radiation therapy in | 2018 507.552 NCI
details/9512814
Diffuse Intrinsic Pontine Gliomas
Massively-parallel functional interrogation https://reporter.nih.gov/project-
2018 1.092.930 NIMH
of psychiatric genetics details/9509556
https://reporter.nih.gov/project-
Center for Cell Circuits 2018 2.800.000 NHGRI
details/9493509
Integrating Chemistry and Evolution to
https://reporter.nih.gov/project-
llluminate Biology and Enable Novel 2017 618.244 NIGMS
details/9492988
Therapeutics
Continuous Evolution of Proteins with Novel https://reporter.nih.gov/project-
2017 304.001 NIBIB
Therapeutic Potential details/9484392
Integrating Chemistry and Evolution to
https://reporter.nih.gov/project-
llluminate Biology and Enable Novel 2018 692.783 NIGMS
details/9469527
Therapeutics
Systematic Mapping of the Functional
https://reporter.nih.gov/project-
Common Noncoding Variants in the TNFAIP3| 2018 61.174 NIAID
details/9451927
Locus
Epigenomic, transcriptional and cellular https://reporter.nih.gov/project-
2017 1.527.396 NIA
dissection of Alzheimer's variants details/9440479
Continuous Evolution of Proteins with Novel https://reporter.nih.gov/project-
2018 451.488 NIBIB
Therapeutic Potential details/9419171
https://reporter.nih.gov/project-
Programmable RNA-targeting tools 2017 1.095.702 NHGRI
details/9379750
Arrayed single-cell readout of pooled https://reporter.nih.gov/project-
2017 1.128.407 NHGRI
genetic perturbation libraries details/9379592
Characterizing TP53 and PPM1D mutations
https://reporter.nih.gov/project-
as resistance drivers to radiation therapy in | 2017 502.615 NCI
details/9368268
Diffuse Intrinsic Pontine Gliomas
Systematic identification of oncogenic KRAS https://reporter.nih.gov/project-
2017 807.776 NCI
synthetic lethal interactions details/9330127
Massively-parallel functional interrogation https://reporter.nih.gov/project-
2017 1.097.505 NIMH
of psychiatric genetics details/9310141
https://reporter.nih.gov/project-
Center for Cell Circuits 2017 2.800.000 NHGRI
details/9278246
Network-based prediction and validation of https://reporter.nih.gov/project-
2017 475.347 NIMH
causal schizophrenia genes and variants details/9264586
Systematic Mapping of the Functional
https://reporter.nih.gov/project-
Common Noncoding Variants in the TNFAIP3| 2017 57.066 NIAID
details/9258074
Locus
Non-coding genetic variants that impact https://reporter.nih.gov/project-
2017 870.349 NHGRI
immune phenotypes and diseases details/9249624
Comprehensive functional characterization
https://reporter.nih.gov/project-
and dissection of noncoding regulatory 2017 654.000 NHGRI

elements and human genetic variation

details/9247640
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https://reporter.nih.gov/project-details/9538605
https://reporter.nih.gov/project-details/9538605
https://reporter.nih.gov/project-details/9512814
https://reporter.nih.gov/project-details/9512814
https://reporter.nih.gov/project-details/9509556
https://reporter.nih.gov/project-details/9509556
https://reporter.nih.gov/project-details/9493509
https://reporter.nih.gov/project-details/9493509
https://reporter.nih.gov/project-details/9492988
https://reporter.nih.gov/project-details/9492988
https://reporter.nih.gov/project-details/9484392
https://reporter.nih.gov/project-details/9484392
https://reporter.nih.gov/project-details/9469527
https://reporter.nih.gov/project-details/9469527
https://reporter.nih.gov/project-details/9451927
https://reporter.nih.gov/project-details/9451927
https://reporter.nih.gov/project-details/9440479
https://reporter.nih.gov/project-details/9440479
https://reporter.nih.gov/project-details/9419171
https://reporter.nih.gov/project-details/9419171
https://reporter.nih.gov/project-details/9379750
https://reporter.nih.gov/project-details/9379750
https://reporter.nih.gov/project-details/9379592
https://reporter.nih.gov/project-details/9379592
https://reporter.nih.gov/project-details/9368268
https://reporter.nih.gov/project-details/9368268
https://reporter.nih.gov/project-details/9330127
https://reporter.nih.gov/project-details/9330127
https://reporter.nih.gov/project-details/9310141
https://reporter.nih.gov/project-details/9310141
https://reporter.nih.gov/project-details/9278246
https://reporter.nih.gov/project-details/9278246
https://reporter.nih.gov/project-details/9264586
https://reporter.nih.gov/project-details/9264586
https://reporter.nih.gov/project-details/9258074
https://reporter.nih.gov/project-details/9258074
https://reporter.nih.gov/project-details/9249624
https://reporter.nih.gov/project-details/9249624
https://reporter.nih.gov/project-details/9247640
https://reporter.nih.gov/project-details/9247640

Details on collaboration, financing, public Funders/ Investors/
Type of information Year Source
funding Acquiror

Systematic identification of oncogenic KRAS https://reporter.nih.gov/project-
2016 807.776 NCI

synthetic lethal interactions details/9150537

Massively-parallel functional interrogation https://reporter.nih.gov/project-
2016 1.061.900 NIMH

of psychiatric genetics details/9147643

Massively-parallel functional interrogation https://reporter.nih.gov/project-
2016 1.061.900 oD

of psychiatric genetics details/9147643

Network-based prediction and validation of https://reporter.nih.gov/project-
2016 424.175 NIMH

causal schizophrenia genes and variants details/9108677

https://reporter.nih.gov/project-
Center for Cell Circuits 2016 3.700.000 NHGRI
details/9070877

Non-coding genetic variants that impact https://reporter.nih.gov/project-
2016 871.466 NHGRI

immune phenotypes and diseases details/9052201

Genome engineering tools for functional https://reporter.nih.gov/project-
2016 25.020 NHGRI

screening of non-coding elements details/8974432

Systematic identification of oncogenic KRAS https://reporter.nih.gov/project-
2015 817.805 NCI

synthetic lethal interactions details/8966918

Genome engineering tools for functional https://reporter.nih.gov/project-
2015 99.937 NHGRI

screening of non-coding elements details/8804084
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https://reporter.nih.gov/project-details/9150537
https://reporter.nih.gov/project-details/9150537
https://reporter.nih.gov/project-details/9147643
https://reporter.nih.gov/project-details/9147643
https://reporter.nih.gov/project-details/9147643
https://reporter.nih.gov/project-details/9147643
https://reporter.nih.gov/project-details/9108677
https://reporter.nih.gov/project-details/9108677
https://reporter.nih.gov/project-details/9070877
https://reporter.nih.gov/project-details/9070877
https://reporter.nih.gov/project-details/9052201
https://reporter.nih.gov/project-details/9052201
https://reporter.nih.gov/project-details/8974432
https://reporter.nih.gov/project-details/8974432
https://reporter.nih.gov/project-details/8974432
https://reporter.nih.gov/project-details/8974432
https://reporter.nih.gov/project-details/8966918
https://reporter.nih.gov/project-details/8966918
https://reporter.nih.gov/project-details/8804084
https://reporter.nih.gov/project-details/8804084
https://www.fiercebiotech.com/biotech/vertex-takes-lead-crispr-therapeutics-partnership-900m-upfront
https://www.fiercebiotech.com/biotech/vertex-takes-lead-crispr-therapeutics-partnership-900m-upfront
https://www.fiercebiotech.com/biotech/vertex-takes-lead-crispr-therapeutics-partnership-900m-upfront
https://www.fiercebiotech.com/biotech/crispr-therapeutics-adds-38m-to-series-b-pot-but-lags-behind-parker
https://www.fiercebiotech.com/biotech/crispr-therapeutics-adds-38m-to-series-b-pot-but-lags-behind-parker
https://www.fiercebiotech.com/biotech/crispr-therapeutics-adds-38m-to-series-b-pot-but-lags-behind-parker
https://www.biospace.com/despite-patent-battle-worth-billions-crispr-raises-64-million-in-series-a-and-b-rounds
https://www.biospace.com/despite-patent-battle-worth-billions-crispr-raises-64-million-in-series-a-and-b-rounds
https://www.biospace.com/despite-patent-battle-worth-billions-crispr-raises-64-million-in-series-a-and-b-rounds

Type of information

Details on collaboration, financing, public

funding

Amount

(in USD)

Funders/ Investors/

Acquiror

Source

Financing round

Series A

2014

$25 million

https://www.fiercebiotech.com/r-d/an-

Institutional: Versant

Ventures

international-biotech-tackles-crispr-gene-

editing-tech-25m-bankroll

Legend:

HHS = United States Department of Health and Human Services

NIA = National Institute on Aging

NCI = National Cancer Institute

NHGRI = National Human Genome Research Institute

NIMH = National Institute of Mental Health

OD = NIH Office of the Director

NIDDKD = National Institute of Diabetes and Digestive and Kidney Diseases

NINDS = National Institute of Neurological Disorders and Stroke

NIGMS = National Institute of General Medical Sciences

NIBIB = National Institute Of Biomedical Imaging And Bioengineering

NIAID = National Institute of Allergy and Infectious Diseases

*= Basic research that used CRISPR/Cas9 but not specifically for sickle cell disease or R-thalassemia. However, findings may have contributed to the understanding needed for Exa-cel

Public contributions to Fidanacogene Elaparvovec (BEQVEZ®)

Table 15: Development history, Licensing, Acquisitions and public contributions to Beqvez®

Type of financing Details on collaboration, financing, public Amount Funders/ Source

funding {in USD) Investors/
Acquiror

Spark Therapeutics

Licensing Spark Therapeutics and CombiGene AB (‘Combi- 2021 n.a. n.a. https://www.biospace.com/spark-therapeutics-and-
Gene’) announced the signing of an exclusive combigene-enter-into-exclusive-global-licensing-agree-
collaboration and licensing agreement for ment-for-gene-therapy-candidate-cg01
CombiGene’s CGO1 project, an investigational
gene therapy which aims to treat drug resistant
focal epilepsy.

Acquisition Roche bought Spark for $4.3 billion, triggering 2019 $4.3 bn Roche https://www.fiercepharma.com/pharma/pfizer-scores-
its move into the gene therapy arena. fda-nod-hemophilia-b-gene-therapy-will-charge-35m-

dose

Licensing Spark sells regulatory fast pass to Jazz for 2018 $110 mio Spark https://www.biopharmadive.com/news/spark-sells-regu-
$110M Therapeutics/ latory-fast-pass-to-jazz-for-110m/522475/

Spark Therapeutics has sold a priority review Jazz
voucher (PRV) to Jazz Pharmaceuticals for $110
million, according to a Monday disclosure

Public offering Spark Therapeutics Announces Pricing of $350 2017 $350 mio Funding by https://www.biospace.com/spark-therapeutics-an-

Million Public Offering private nounces-pricing-of-350-0-million-public-offering
investors/
Organisations

Acquisition Trinity’s Gene Medicine Spin Off Genable 2016 $6 mio Spark https://www.tcd.ie/news_events/articles/trinitys-gene-
Technologies Sold to Spark Therapeutics Therapeutics medicine-spin-off-genable-technologies-sold-to-spark-
Shareholders in Genable Technologies received therapeutics/
$6 million following the sale, along with 265,000
shares of Spark common stock. Additional https://www.fiercebiotech.com/biotech/spark-therapeu-
financial terms were not disclosed. tics-announces-acquisition-of-genable-technologies

Initial Public Spark Therapeutics (SONCE), at work on one- 2015 $161 mio Investment https://www.fiercebiotech.com/r-d/spark-nails-a-161m-

Offering (IPO) time treatments for rare diseases, pulled off a ipo-to-fund-its-breakthrough-gene-therapy
$161 million IPO, pricing above its range and
keeping biotech's Wall Street hot streak rolling.

Licensing In 2014, Pfizer kicked off its gene therapy pro- 2014 $20 mio + $260 mio | Spark https://www.fiercepharma.com/pharma/pfizer-scores-
gram, paying $20 million upfront and $260 mil- Therapeutics/ fda-nod-hemophilia-b-gene-therapy-will-charge-35m-
lion in potential milestones to Spark for the Pfizer dose
product, with an agreement that the Philadel-
phia gene therapy specialist would handle phase
1 and 2 development and Pfizer would take it
from there.

Series A financing Spark Therapeutics Launched with $50 Million in 2013 $50 mio The Children's https://www.prnewswire.com/news-releases/spark-ther-

Financing to Advance Late- and Mid-Stage Gene
Therapy Programs with Clinical Proof of Concept

Hospital of
Philadelphia (C
HOP)

apeutics-launched-with-50-million-in-financing-to-ad-
vance-late--and-mid-stage-gene-therapy-programs-with-
clinical-proof-of-concept-228752221.html
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https://www.fiercebiotech.com/venture-capital/gene-
therapy-upstart-launches-50m-and-long-term-commer-
cial-goals

Series B financing Spark Therapeutics Raises $72.8 Million in Over- 2014 $72.8 mio Sofinnova https://www.prnewswire.com/news-releases/spark-ther-
subscribed Financing Ventures apeutics-raises-728-million-in-oversubscribed-financing-
260806381.html
Children’s Hospital of Philadelphi:
Project specific Biochemistry of Intrinsic Xase 2022 732.776 NHLBI https://re-
funding (all re- porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
search projects ject-details/10439608
that are for the Biochemistry of Intrinsic Xase 2021 732.776 NHLBI https://re-
treatment of He- porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
mophilia B using ject-details/10175003
gene therapies) Rational Development of Bioengineered Factor 2021 159.408 NHLBI https://re-
IX Variants for Hemophilia B Therapy porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/10083221
Biochemistry of Intrinsic Xase 2020 495.230 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9846245
Rational Development of Bioengineered Factor 2020 159.408 NHLBI https://re-
IX Variants for Hemopbhilia B Therapy porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9846245
Novel factor VIII variants for improved efficacy in 2020 420.000 NHLBI https://re-
gene therapy for hemophilia A porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9844491
Biochemistry of Intrinsic Xase 2019 426.871 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9769860
Rational Development of Bioengineered Factor 2019 159.408 NHLBI https://re-
IX Variants for Hemopbhilia B Therapy porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9846245
Novel factor VIII variants for improved efficacy in 2019 420.000 NHLBI https://re-
gene therapy for hemophilia A porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9618256
Rational Development of Bioengineered Factor 2018 159.408 NHLBI https://re-
IX Variants for Hemopbhilia B Therapy porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9637419
Biochemistry of Intrinsic Xase 2018 430.000 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9416300
Novel factor VIII variants for improved efficacy in 2018 420.000 NHLBI https://re-
gene therapy for hemophilia A porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9391192
Novel factor VIII variants for improved efficacy in 2017 420.000 NHLBI https://re-
gene therapy for hemophilia A porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9198569
Novel factor VIII variants for improved efficacy in 2016 420.000 NHLBI https://re-
gene therapy for hemophilia A porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/9027334
Gene Therapy for Hemophilia Using Muscle- 2015 450.208 NHLBI https://re-
Expressed FVlla porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8876764
Novel Therapy for Hemophilia B Using AAV-FIX 2015 511.160 NHLBI https://re-
Variants porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8876763
Gene Therapy for Hemophilia 2015 2.046.831 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8876762
Gene Therapy for Hemophilia Using Muscle- 2014 446.131 NHLBI https://re-
Expressed FVlla porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8691968
Novel Therapy for Hemophilia B Using AAV-FIX 2014 507.191 NHLBI https://re-
Variants porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8691967
Gene Therapy for Hemophilia 2014 2.026.513 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8691966
Gene Therapy for Hemophilia Using Muscle- 2013 430.683 NHLBI https://re-
Expressed FVlla porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8502301
Novel Therapy for Hemophilia B Using AAV-FIX 2013 493.617 NHLBI https://re-
Variants porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8502298
Gene Therapy for Hemophilia 2013 1.963.829 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8502297
Gene Therapy for Hemophilia Using Muscle- 2012 450.426 NHLBI https://re-
Expressed FVlla porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8379637
Novel Therapy for Hemophilia B Using AAV-FIX 2012 532.996 NHLBI https://re-
Variants porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8379634
Gene Therapy for Hemophilia 2012 2.069.413 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8313853
Animal Core for Gene Therapy of Hemophilia 2011 346.339 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8185350
Gene Therapy for Hemophilia Using Muscle- 2011 371.508 NHLBI https://re-

Expressed FVlla

porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8185314
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Novel Therapy for Hemophilia B Using AAV-FIX 2011 384.370 NHLBI https://re-

Variants porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8185311

Gene Therapy for Hemophilia 2011 1.951.418 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/8153509

CORE--Canine 2009 179.397 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7817146

Safety & Efficacy of Intravas. Del. of AAV-F.IX to 2009 367.300 NHLBI https://re-

Skeletal Muscle porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7817144

Intravascular Delivery of AAV to Skeletal Muscle 2009 558.266 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7817143

CORE--Canine 2008 173.966 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7617705

Safety & Efficacy of Intravas. Del. of AAV-F.IX to 2008 349.395 NHLBI https://re-

Skeletal Muscle porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7617703

Molecular engineering of factor VIl gene for 2009 74.025 NHLBI https://re-

rAAV delivery porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7546648

AAV2-F.IX Hepatic Gene Transfer under 2008 371.214 NHLBI https://re-

Immunomodulation porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7435223

CORE--Canine 2007 217.398 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7417868

Safety & Efficacy of Intravas. Del. of AAV-F.IX to 2007 345.664 NHLBI https://re-

Skeletal Muscle porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7417866

Molecular engineering of factor VIl gene for 2008 364.302 NHLBI https://re-

rAAV delivery porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7371308

CORE--Canine 2006 212.652 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7312516

AAV2-F.IX Hepatic Gene Transfer under 2007 362.364 NHLBI https://re-

Immunomodulation porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7246535

AAV2-F.IX Hepatic Gene Transfer under 2006 380.350 NHLBI https://re-

Immunomodulation porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7078208

Study in Hem B using vector to deliver gene for 2004 6.029 NCRR https://re-

human factor IX into liver porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/7041815

CORE--Canine 2005 225.281 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6959252

Immunology of Factor IX Gene Transfer to Liver 2005 82.809 NIAID https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6861051

AAV mediated muscle directed gene therapy for 2004 482.240 NHLBI https://re-

Hemophilia B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6832799

Immunology of Factor IX Gene Transfer to Liver 2004 297.500 NIAID https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6704238

Gene therapy for Hemophilia 2004 1.464.576 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6700770

Gene therapy for Hemophilia 2003 1.522.334 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6640706

Immunology of Factor IX Gene Transfer to Liver 2003 297.500 NIAID https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6622916

Gene therapy for Hemophilia 2002 1.579.875 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6556362

Gene therapy for Hemophilia 2001 82.212 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6497029

Immunology of Factor IX Gene Transfer to Liver 2002 291.200 NIAID https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6459176

Immune Tolerance to Factor IX in Hemophilia B 2002 44212 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6446532

Human application of AAV mediated muscle 2001 380.508 NHLBI https://re-

directed factor IX gene transfer porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6410597

AAV mediated muscle directed gene therapy for 2001 380.508 NHLBI https://re-

Hemophilia B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6410594

Inhibitor formation in gene therapy for 2001 295.413 NHLBI https://re-

Hemophilia porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6390210

Gene therapy for Hemophilia 2001 1.863.373 NHLBI https://re-

porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6330198
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https://reporter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/project-details/6410594
https://reporter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/project-details/6410594
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Human application of AAV mediated muscle 2000 253.126 NHLBI https://re-
directed factor IX gene transfer porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6313241
AAV mediated muscle directed gene therapy for 2000 25.981 NHLBI https://re-
Hemophilia B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6313238
Inhibitor formation in gene therapy for 2000 295.413 NHLBI https://re-
Hemophilia porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6184564
Gene therapy for Hemophilia 2000 1.959.275 NHLBI https://re-
porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6041488
Inhibitor formation in gene therapy for 1999 303.325 NHLBI https://re-
Hemophilia porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/6056585
Novel strategies for gene therapy of Hemophilia 1998 427.583 NHLBI https://re-
B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/2771392
Inhibitor formation in gene therapy for 1998 306.250 NHLBI https://re-
Hemophilia porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/2762478
Novel strategies for gene therapy of Hemophilia 1997 411.139 NHLBI https://re-
B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/2519457
Novel strategies for gene therapy of Hemophilia 1995 380.857 NHLBI https://re-
B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/2231711
Novel strategies for gene therapy of Hemophilia 1994 336.492 NHLBI https://re-
B porter.nih.gov/search/Ho2n35ZqUU2GUSY9g4bTRQ/pro-
ject-details/2231710
St. Jude Children's Research Hospital
Project specific AAV-Mediated Gene Therapy for Hemophilia 2015 533.454 NHLBI https://reporter.nih.gov/search/rJSt-
funding (all re- 1JUSoUOmMS5kGOIH_KNA/project-details/8882512
search projects AAV-Mediated Gene Therapy for Hemophilia 2014 522.961 NHLBI https://reporter.nih.gov/search/rJSt-
that are for the 1JUSoUOmMSkGOIH_KNA/project-details/8677943
treatment of He- AAV-Mediated Gene Therapy for Hemophilia 2013 508.019 NHLBI https://reporter.nih.gov/search/riSt-
mophilia B using 1JUSoUOmMSkGOIH_KNA/project-details/8501629
gene therapies) Clinical trial of self complementary AAV8- 2013 607.042 NHLBI https://reporter.nih.gov/search/rJSt-
mediated gene transfer for hemophilia B 1JUSoUOmMSkGOIH_KNA/project-details/8389602
AAV-Mediated Gene Therapy for Hemophilia 2012 545.594 NHLBI https://reporter.nih.gov/search/rSt-
1JUSoUOmMSkGOIH_KNA/project-details/8287104
Clinical trial of self complementary AAVS8- 2012 652.476 NHLBI https://reporter.nih.gov/search/rSt-
mediated gene transfer for hemophilia B 1JUSoUOmMSkGOIH_KNA/project-details/8231434
AAV-Mediated Gene Therapy for Hemophilia 2011 548.387 NHLBI https://reporter.nih.gov/search/rSt-
1JUSoUOmMSKGOIH_KNA/project-details/8115643
Clinical trial of self complementary AAVS8- 2011 782.602 NHLBI https://reporter.nih.gov/search/rJSt-
mediated gene transfer for hemophilia B 1JUSoUOmMSKGOIH_KNA/project-details/7995962
Clinical trial of self complementary AAVS- 2010 780.538 NHLBI https://reporter.nih.gov/search/rJSt-
mediated gene transfer for hemophilia B 1JUSoUOmMSKGOIH_KNA/project-details/7754692
rAAV-Mediated Gene Therapy for Hemophillia B 2009 355.568 NHLBI https://reporter.nih.gov/search/rJSt-
1JUSoUOmMSkGOIH_KNA/project-details/7616449
Clinical trial of self complementary AAV8- 2009 827.663 NHLBI https://reporter.nih.gov/search/rJSt-
mediated gene transfer for hemophilia B 1JUSoUOmMSkGOIH_KNA/project-details/7565700
rAAV-Mediated Gene Therapy for Hemophillia B 2008 355.568 NHLBI https://reporter.nih.gov/search/rJSt-
1JUSoUOmMSkGOIH_KNA/project-details/7413581
rAAV-Mediated Gene Therapy for Hemophillia B 2007 355.568 NHLBI https://reporter.nih.gov/search/rJSt-
1JUSoUOmMS5kGOIH_KNA/project-details/7228815
rAAV-Mediated Gene Therapy for Hemophillia B 2006 366.188 NHLBI https://reporter.nih.gov/search/rJSt-
1JUSoUOmMSKGOIH_KNA/project-details/7058847
rAAV-Mediated Gene Therapy for Hemophillia B 2005 375.000 NHLBI https://reporter.nih.gov/search/rJSt-
1JUSoUOmMSKGOIH_KNA/project-details/6869183

NHLBI = National Heart Lung and Blood Institute
NCRR = National Center for Research Resources
NIAID = National Institute of Allergy and Infectious Diseases

Public contributions to Teprotumumab (TEPEZZA®)

Table 16: Development history, Licensing, Acquisitions and public contributions to Tepezza®

Type of Details on collaboration, financing, public funding Year Amount Funders/ Investo Source
financing (in USD) Acquiror

Horizon Therapeutics

Acquisition Amgen Completes $27.8B Horizon Acquisition 2023 Acquisition for Amgen https://www.biospace.com/amgen-completes-27-
Following FTC Challenge $27.8B 8b-horizon-therapeutics-acquisition-following-ftc-
challenge
Acquisition Horizon Therapeutics has struck a $3 billion deal to 2021 $3B AstraZeneca https://www.fiercebiotech.com/biotech/horizon-

buy AstraZeneca spinout Viela Bio. The takeover
will give Horizon a clutch of clinical-phase
autoimmune and inflammatory disease drug
candidates, R&D capabilities and an approved
monoclonal antibody.

inks-3b-deal-to-buy-astrazeneca-spinut-viela-for-
autoimmune-drugs
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Type of

Details on collaboration, financing, public funding

Funders/ Investors/

Source

financing

Acquiror

Acquisition Horizon is putting up $65 million in cash to acquire 2021 OPKO Health's EirGen https://www.fiercepharma.com/manufactur-

a drug product manufacturing plant from OPKO Pharma ing/horizon-lays-out-65m-for-house-manufactur-
Health's EirGen Pharma, the company said in a ing-plant-as-its-eye-med-tepezza-resets

release. The 44,000-square-foot facility in

Waterford, Ireland, comes equipped with a filling

line and lyophilizer—or freeze dryer—that the

company is eyeing for production of its commercial

rare disease meds Tepezza, Krystexxa and Uplizna,

plus its pipeline of biologics. The plant also boasts

analytical laboratory capabilities, Horizon said.

Licensing Halozyme has struck a licensing deal worth upward 2020 Up to $190M Access to Halozyme's https://www.fiercepharma.com/drug-delivery/hori-
of $190 million with Horizon Therapeutics, granting Enhanze drug zon-pays-halozyme-190m-to-develop-subg-thyroid-
the drugmaker access to Halozyme’s Enhanze drug delivery platform eye-disease-med
delivery platform. Horizon will tap Enhanze to
develop a subcutaneous formulation of its thyroid
eye disease med Tepezza (teprotumumab-trbw),
the companies said in a release.

Acquisition Horizon Pharma Plc to acquire River Vision 2017 $ 145M Acquisition of River https://www.reuters.com/article/business/horizon-
Development Corp Vision Development pharma-plc-to-acquire-river-vision-development-
Horizon Pharma Plc - deal for upfront cash Corp corp-idUSASAOINMZ/
payment of $145 million

Acquisition Ireland’s Horizon Pharma (SHZNP) will pay a 21% 2016 $ 800M Acquisition of Raptor https://www.fiercebiotech.com/biotech/horizon-
premium for California-based Raptor Pharmaceutical pharma-800m-raptor-rare-disease-buy-but-pipe-
Pharmaceutical as it looks to bolster its rare line-beset-by-failures
disease portfolio while also expanding its
geographical footprint. But it will also gain a tough
pipeline that has been hit by failures over the past
year.

The deal, which is worth $9 a share--or around
$800 million--will see Horizon gain access to
Procysbi (cysteamine bitartrate) for the orphan
condition nephropathic (kidney) cystinosis, as well
as Quinsair, which is licensed in Europe and Canada
to help manage chronic pulmonary infections due
to Pseudomonas aeruginosa in patients with cystic
fibrosis.
Acquisition Horizon Pharma Buys Crealta Holdings for $510M 2015 $510M Acquisition of Crealta https://www.genengnews.com/topics/drug-discov-
Holdings ery/horizon-pharma-buys-crealta-holdings-for-
510m/

Acquisition Horizon Pharma Acquires Hyperion Therapeutics 2015 $1.1BN Acquisition of https://www.biospace.com/horizon-pharma-ac-

and Its Revenue-Boosting Pipeline for $1.1B Hyperion quires-hyperion-therapeutics-and-its-revenue-
Therapeutics boosting-pipeline-for-1-1b

Acquisition Horizon Pharma to Acquire Vidara Therapeutics 2014 $ 660M Acquisition https://www.fiercepharma.com/pharma/horizon-
International Ltd. and Become Horizon Pharma plc. of Vidara Therapeutics pharma-to-acquire-vidara-therapeutics-interna-
Vidara Therapeutics International Ltd. (Vidara) International Ltd. tional-ltd-and-become-horizon-pharma
today announced they have entered into a
definitive agreement under which Horizon Pharma
will acquire Vidara through a reverse merger for
stock and cash valued at approximately $660
million

Financing JMP Securities LLC, Cowen and Company, LLC and 2012 $50.8M Private placement https://www.fiercebiotech.com/biotech/horizon-
Stifel Nicolaus Weisel joint-lead placement pharma-announces-50-8-million-private-placement

agents were from
JMP Securities LLC,
Cowen and Company,
LLC and Stifel
Nicolaus Weisel

Initial Public Horizon Pharma, Inc. (NASDAQ: HZNP) today 2011 n.a. (share 5.5M Stifel Nicolaus Weisel, https://www.biospace.com/horizon-pharma-inc-

Offering announced the pricing of its initial public offering shares a $9) Cowen and Company announces-pricing-of-its-initial-public-offering
of 5,500,000 shares of common stock at a price to and JMP Securities
the public of $9.00 per share. Horizon’s common LLC act as join
stock is scheduled to begin trading on The NASDAQ. bookrunners for the
Global Market on July 28, 2011 under the symbol offering
“HZNP.” Horizon has also granted the underwriters
a 30-day option to purchase up to an additional
825,000 shares at the initial public offering price to
cover overallotments, if any.

Merger Horizon Therapeutics and Nitec Pharma Complete 2010 n.a. Horizon Therapeutics https://www.prnewswire.com/news-releases/hori-
Merger and Combine Businesses and Nitec Pharma zon-therapeutics-and-nitec-pharma-complete-mer-

merger ger-and-combine-businesses-89705152.htm|

Series Horizon Therapeutics, Inc., a privately held 2007 $51M Essex Woodlands https://www.biospace.com/horizon-therapeutics-

A-C biopharmaceutical company, today announced Health Ventures completes-30-million-equity-financing-to-advance-

Financing that it has closed a $30 million Series C financing to (EWHV)/ Scale Ven- pipeline-of-gi-friendly-nsaids-for-mild-to-moderate-
advance the development of its lead ture Partners, Sutter pain
investigational product candidate HZT-501 and Hill Ventures and Pe-
pipeline of other “Gl-friendly” prescription non- quot Ventures
steroidal anti-inflammatory drugs (NSAID). Essex
Woodlands Health Ventures (EWHV) led the round
with participation from existing investors Scale
Venture Partners, Sutter Hill Ventures and Pequot
Ventures. Horizon has previously raised $21 million
in equity funding.

River Vision Development Corporation

Series A River Vision Announces Completion of $17 million 2012 $17M SR One, https://www.fiercebiotech.com/biotech/river-vi-

financing Series A Financing Lundbeckfonden sion-announces-completion-of-17-million-series-a-

financing

Rights to S.R. One and Lundbeckfonden, as two of the for- n.a. 35.66% of any fu- S.R. One, https://www.sec.gov/Archives/ed-

TEPEZZA rev- mer River Vision stockholders, both held rights to ture TEPEZZA pay- Lundbeckfonden gar/data/1492426/000156459021007818/R21.htm

enue

receive approximately 35.66% of any future
TEPEZZA payments. As a result of the Company’s
agreements with S.R. One and Lundbeckfonden in
April 2020, the Company’s remaining net

ments (each but
reduced in 2020)
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https://www.genengnews.com/topics/drug-discovery/horizon-pharma-buys-crealta-holdings-for-510m/
https://www.biospace.com/horizon-pharma-acquires-hyperion-therapeutics-and-its-revenue-boosting-pipeline-for-1-1b
https://www.biospace.com/horizon-pharma-acquires-hyperion-therapeutics-and-its-revenue-boosting-pipeline-for-1-1b
https://www.biospace.com/horizon-pharma-acquires-hyperion-therapeutics-and-its-revenue-boosting-pipeline-for-1-1b
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https://www.fiercebiotech.com/biotech/horizon-pharma-announces-50-8-million-private-placement
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https://www.prnewswire.com/news-releases/horizon-therapeutics-and-nitec-pharma-complete-merger-and-combine-businesses-89705152.html
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https://www.biospace.com/horizon-therapeutics-completes-30-million-equity-financing-to-advance-pipeline-of-gi-friendly-nsaids-for-mild-to-moderate-pain
https://www.biospace.com/horizon-therapeutics-completes-30-million-equity-financing-to-advance-pipeline-of-gi-friendly-nsaids-for-mild-to-moderate-pain
https://www.biospace.com/horizon-therapeutics-completes-30-million-equity-financing-to-advance-pipeline-of-gi-friendly-nsaids-for-mild-to-moderate-pain
https://www.biospace.com/horizon-therapeutics-completes-30-million-equity-financing-to-advance-pipeline-of-gi-friendly-nsaids-for-mild-to-moderate-pain
https://www.fiercebiotech.com/biotech/river-vision-announces-completion-of-17-million-series-a-financing
https://www.fiercebiotech.com/biotech/river-vision-announces-completion-of-17-million-series-a-financing
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https://www.sec.gov/Archives/edgar/data/1492426/000156459021007818/R21.htm
https://www.sec.gov/Archives/edgar/data/1492426/000156459021007818/R21.htm

Type of Details on collaboration, financing, public funding Amount Funders/ Investors/ Source

financing {in USD) Acquiror

obligations to make TEPEZZA payments for sales
milestones and royalties to the former stockholders
of River Vision was reduced by approximately
70.25%, after including payments to a third party.
Licensing The Lundquist Institute licensed the treatment of n.a. n.a. The Lundquist https://lundquist.org/news/technologies-first-cre-
deal thyroid eye disease to River Vision Development Institute ated-lundquist-institute-achieve-3rd-fda-approval-
Corporation 5-years
Licensing Under the Company’s license agreement with Up to CHF103.0 M Roche https://www.sec.gov/Archives/ed-
agreement Roche, the Company is required to pay Roche up to CHF103 M gar/data/1492426/000156459021007818/R21.htm
CHF103.0 million upon the attainment of various
development, regulatory and sales milestones for
TEPEZZA. During the years ended December 31,
2019 and 2017, CHF3.0 million and CHF2.0 million,
respectively, was paid in relation to these mile-
stones. The Company made a milestone payment
of CHF5.0 million) during the first quarter of 2020.
The agreement with Roche also includes tiered roy-
alties on annual worldwide net sales between 9
and 12 percent
Basic rese- Immune Activation of Fibroblasts 2008 $71,770 NEI https://re-
arch porter.nih.gov/search/UtBDEMD1YUGC4BP4Lwubfg
project-details/7935001
The role of CD40+ fibrocytes in thyroid associated 2011-2015 $1,899,067 NEI https://reporter.nih.gov/search/kIRL-
ophthalmopathy MIHTDUicDFC6NV2B1g/projects
Regulation of Retroocular Connective Tissue 2008-2020 $3,663,799 NEI https://reporter.nih.gov/search/IrTGrU_8dEeOK-
(break in JGkyextNA/projects
2009-2010 &
2016)
Functional Diversity of Orbital Fibroblasts 2009-2011 $1,226,098 NEI https://re-
porter.nih.gov/search/oKC38798b0G5tT Biowa8g
projects
Immunoglobulin Activation of Fibroblasts 2009-2012 $1,504,236 NIDDK https://re-
porter.nih.gov/search/Kkoe67cxFkSrwR0aTTJjqQ/pr
olects
A zebrafish model for studying orbital development 2008-2012 $1,079,481 NEI https://reporter.nih.gov/search/XhDMG-
and disease YUYHUm7pceGZrZ2ew/projects
LUNDQUIST INSTITUTE FOR BIOMEDICAL INNOVATION AT HARBOR-UCLA MEDICAL CENTER ( )
Basic re- Immune Activation of Fibroblasts 2004-2008 $913,818 NEI https://re-
search porter.nih.gov/search/4kYpyOuHNOmM38GXMGccO0
A/projects
Immunoglobulin Activation of Fibroblasts 2004-2008 $1,660,017 NIDDK https://re-
porter.nih.gov/search/Zowz6|G2PUy94gDFg8PUWA
projects
Regulation of Retroocular Connective Tissue 2000-2008 $2,719,043 NEI https://re-
porter.nih.gov/search/iE3VdZCBZE6V8wMUwQISIg,
projects
Regulation of Retroocular Connective Tissue: Inter- 2004-2010 $107,084 NCRR https://re-
leukin IL-16 Levels in Pati porter.nih.gov/search/iE3VdZCBZE6V8wMUwQISIg
projects
Functional Diversity of Orbital Fibroblasts 1999-2008 $3,261,497 NEI https://re-
porter.nih.gov/search/ 9TsY827mker44XC8RcujA/p
rojects

NEI = National Eye Institute

NCRR = National Center for Research Resources

NIDDK = National Institute of Diabetes and Digestive and Kidney Diseases
FDA = Food and Drug Administration ...

Public contributions to Lifileucel (AMTAGVI®)

Table 17: Development history, Licensing, Acquisitions and public contributions to Amtagvi®

Funders/
Type of Details on collaboration, financing, public Amount
X i § Year : Investors/ Source
financing funding (in USD) X
Acquiror
lovance Biotherapeutics (former Lion Biotechnologies, Inc.)
https://www.globenewswire.com/news-
PoSt-IPO lovance Biotherapeutics, Inc. announces pricing release/2024/02/20/2831635/0/en/lovance-
ost-
Eaui of $211 million underwritten offering of 2024 $211 million Common stock Biotherapeutics-Inc-Announces-Pricing-of-211-
quity
common stock Million-Underwritten-Offering-of-Common-
Stock.html
https://finance.yahoo.com/news/iovance-
lovance Biotherapeutics Inc (NASDAQ: IOVA) £166,7 million biotherapeutics-acquires-clinigens-il-
has agreed to acquire worldwide rights to (£41,7 million 163929354.html
Acquisition 2023 Clinigen Limited
Proleukin (aldesleukin), an interleukin-2 (IL-2) milestone https://www.sec.gov/Archives/edgar/data/1425
product, from Clinigen Limited payment) 205/000155837025006019/iova-
20241231xars.pdf
https://www.reuters.com/article/business/healt
lovance Biotherapeutics Announces Pricing of . .
Post-IPO hcare-pharmaceuticals/iovance-
its Public Offering Of $150 Million of Common 2023 $150 million Public QHE”"i"f o
Equity Stock common stoc biotherapeutics-announces-pricing-of-its-
public-offering-of-150-million-idUSASBOC2BS
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https://www.globenewswire.com/news-release/2024/02/20/2831635/0/en/Iovance-Biotherapeutics-Inc-Announces-Pricing-of-211-Million-Underwritten-Offering-of-Common-Stock.html
https://www.globenewswire.com/news-release/2024/02/20/2831635/0/en/Iovance-Biotherapeutics-Inc-Announces-Pricing-of-211-Million-Underwritten-Offering-of-Common-Stock.html
https://www.globenewswire.com/news-release/2024/02/20/2831635/0/en/Iovance-Biotherapeutics-Inc-Announces-Pricing-of-211-Million-Underwritten-Offering-of-Common-Stock.html
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https://www.globenewswire.com/news-release/2024/02/20/2831635/0/en/Iovance-Biotherapeutics-Inc-Announces-Pricing-of-211-Million-Underwritten-Offering-of-Common-Stock.html
https://finance.yahoo.com/news/iovance-biotherapeutics-acquires-clinigens-il-163929354.html
https://finance.yahoo.com/news/iovance-biotherapeutics-acquires-clinigens-il-163929354.html
https://finance.yahoo.com/news/iovance-biotherapeutics-acquires-clinigens-il-163929354.html
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.reuters.com/article/business/healthcare-pharmaceuticals/iovance-biotherapeutics-announces-pricing-of-its-public-offering-of-150-million-idUSASB0C2BS/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/iovance-biotherapeutics-announces-pricing-of-its-public-offering-of-150-million-idUSASB0C2BS/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/iovance-biotherapeutics-announces-pricing-of-its-public-offering-of-150-million-idUSASB0C2BS/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/iovance-biotherapeutics-announces-pricing-of-its-public-offering-of-150-million-idUSASB0C2BS/

Funders/

Type of Details on collaboration, financing, public Amount
Year Investors/ Source
financing funding (in USD) X
Acquiror
https://www.biospace.com/dla-piper-advises-
Post-IPO DLA Piper advises lovance Biotherapeutics in its 2020 $603,7 million Public offering of i i L i
Equity USS$604 million common stock offering ! common stock iovance-biotherapeutics-in-its-us-604-million-
common-stock-offering
https://www.sec.gov/Archives/edgar/data/1425
Post-IPO lovance Biotherapeutics, Inc. announces closing 2018 $252,2 million Public offering of
Equity of $252 million common stock public offering ! common stock 205/000114420418054098/1v504904_ex99-
1.htm
https://www.globenewswire.com/en/news-
Post-IPO lovance biotherapeutics, Inc. announces closing 2018 $172,5 million Public offering of release/2018/01/29/1313877/0/en/lovance-
Equity of $172.5 million common stock public offering ! common stock Biotherapeutics-Inc-Announces-Closing-of-172-
5-Million-Common-Stock-Public-Offering.html
lovance Biotherapeutics, Inc. provides a total
Strategic https://www.sec.gov/Archives/edgar/data/1425
funding of $14.2 million for clinical and 2017-2024 (but . .
Alliance extended) $14,2 million Research funding 205/000155837025006019/iova-
preclinical research studies and all related IP of
Agreement 20241231xars.pdf
inventions go to lovance Biotherapeutics
https://www.reuters.com/article/business/healt
Post-IPO Lion Biotechnologies raises approximately $100 Private hcare-pharmaceuticals/lion-biotechnologies-
2016 $100 million
Equity million in private placement placement raises-about-100-mln-in-private-placement-
idUSASCO8SLK,
Lion Biotechnologies, Inc. (Nasdaq:LBIO), a
biotechnology company that is developing
novel cancer immunotherapies based on tumor
infiltrating lymphocytes (TIL), today announced
the pricing of an underwritten public offering https://www.biospace.com/lion-
Post-IPO Public stock
of 8,000,000 shares of its common stock at a 2015 $64,0 million biotechnologies-inc-prices-public-offering-of-
Equity offering
public offering price of $8.00 per share. The common-stock
gross proceeds from this offering to Lion are
expected to be $64.0 million, before deducting
underwriting discounts and commissions and
offering expenses payable by Lion.
https://www.biospace.com/lion-
Private Lion Biotechnologies, Inc. Eyes Approximately
2013 $23 million Venture capital biotechnologies-inc-eyes-approximately-23-
financing $23 Million in Private Financing
million-in-private-financing
Genesis Biopharma (formerly Freight Management Corp)
Lion
Genesis Biopharma, Inc. Announces https://www.biospace.com/genesis-biopharma-
Biotechnologies
Merger Completion of Merger with Lion 2013 n.a. it inc-announces-completion-of-merger-with-b-
ovance
Biotechnologies lion-biotechnologies-b
Biotherapeutics)
https://www.sec.gov/Archives/edgar/data/1425
Post-IPO Genesis Biopharma, Inc. places its equity for
2013 $1,35 million Not disclosed 205/000151316013000035/xsIFormDX01/prima
Equity funding
ry_doc.xml
https://www.sec.gov/Archives/edgar/data/1425
Genesis Biopharma, Inc. takes on debt from 5
Post-IPO Debt 2011 $5 million Not disclosed 205/000114420411044671/xsIFormDX01/prima
non-disclosed debtors
ry_doc.xml
Venture - https://www.sec.gov/Archives/edgar/data/1425
Genesis Biopharma, Inc. places its equity for Venture capital
Series 2011 $640.000 205/000148380611000003/xslFormDX01/prima
funding funding
Unknown ry_doc.xml
Dr. Steven Rosenberg, Chief of the Surgery
Branch at the National Cancer Institute,
developed a process whereby TlLs are isolated
directly from the patient’s tumor, multiplied to https://www.fiercepharma.com/pharma/base-
Origins in National Cancer
great numbers, and infused into the patient to 2012 n.a. technology-for-genesis-biopharma-s-contego-
general Institute
destroy the patient’s cancer. Contego™ is tm-featured-cnn-report-md-anderson-s
based on the TIL therapy developed by Dr.
Rosenberg for the treatment of patients with
Stage IV metastatic melanoma.
Private Genesis Biopharma Announces $700K Private https://www.fiercebiotech.com/biotech/genesi
2010 $700.000 na.
Financing Financing s-biopharma-announces-700k-private-financing
http://www.sec.gov/Archives/edgar/data/1425
VvC Combination of equity and warrants for funding 2010 $500.000 Venture capital 205/000148380610000005/xsIFormDX01/prima
ry doc.xml
http://www.sec.gov/Archives/edgar/data/1425
One non-
Seed Equity offering 2010 $250.000 205/000148380610000007/xsIFormDX01/prima

disclosed investor

ry doc.xml
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https://www.biospace.com/dla-piper-advises-iovance-biotherapeutics-in-its-us-604-million-common-stock-offering
https://www.biospace.com/dla-piper-advises-iovance-biotherapeutics-in-its-us-604-million-common-stock-offering
https://www.biospace.com/dla-piper-advises-iovance-biotherapeutics-in-its-us-604-million-common-stock-offering
https://www.sec.gov/Archives/edgar/data/1425205/000114420418054098/tv504904_ex99-1.htm
https://www.sec.gov/Archives/edgar/data/1425205/000114420418054098/tv504904_ex99-1.htm
https://www.sec.gov/Archives/edgar/data/1425205/000114420418054098/tv504904_ex99-1.htm
https://www.globenewswire.com/en/news-release/2018/01/29/1313877/0/en/Iovance-Biotherapeutics-Inc-Announces-Closing-of-172-5-Million-Common-Stock-Public-Offering.html
https://www.globenewswire.com/en/news-release/2018/01/29/1313877/0/en/Iovance-Biotherapeutics-Inc-Announces-Closing-of-172-5-Million-Common-Stock-Public-Offering.html
https://www.globenewswire.com/en/news-release/2018/01/29/1313877/0/en/Iovance-Biotherapeutics-Inc-Announces-Closing-of-172-5-Million-Common-Stock-Public-Offering.html
https://www.globenewswire.com/en/news-release/2018/01/29/1313877/0/en/Iovance-Biotherapeutics-Inc-Announces-Closing-of-172-5-Million-Common-Stock-Public-Offering.html
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.sec.gov/Archives/edgar/data/1425205/000155837025006019/iova-20241231xars.pdf
https://www.reuters.com/article/business/healthcare-pharmaceuticals/lion-biotechnologies-raises-about-100-mln-in-private-placement-idUSASC08SLK/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/lion-biotechnologies-raises-about-100-mln-in-private-placement-idUSASC08SLK/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/lion-biotechnologies-raises-about-100-mln-in-private-placement-idUSASC08SLK/
https://www.reuters.com/article/business/healthcare-pharmaceuticals/lion-biotechnologies-raises-about-100-mln-in-private-placement-idUSASC08SLK/
https://www.biospace.com/lion-biotechnologies-inc-prices-public-offering-of-common-stock
https://www.biospace.com/lion-biotechnologies-inc-prices-public-offering-of-common-stock
https://www.biospace.com/lion-biotechnologies-inc-prices-public-offering-of-common-stock
https://www.biospace.com/lion-biotechnologies-inc-eyes-approximately-23-million-in-private-financing
https://www.biospace.com/lion-biotechnologies-inc-eyes-approximately-23-million-in-private-financing
https://www.biospace.com/lion-biotechnologies-inc-eyes-approximately-23-million-in-private-financing
https://www.biospace.com/genesis-biopharma-inc-announces-completion-of-merger-with-b-lion-biotechnologies-b
https://www.biospace.com/genesis-biopharma-inc-announces-completion-of-merger-with-b-lion-biotechnologies-b
https://www.biospace.com/genesis-biopharma-inc-announces-completion-of-merger-with-b-lion-biotechnologies-b
https://www.sec.gov/Archives/edgar/data/1425205/000151316013000035/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000151316013000035/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000151316013000035/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000114420411044671/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000114420411044671/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000114420411044671/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000148380611000003/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000148380611000003/xslFormDX01/primary_doc.xml
https://www.sec.gov/Archives/edgar/data/1425205/000148380611000003/xslFormDX01/primary_doc.xml
https://www.fiercepharma.com/pharma/base-technology-for-genesis-biopharma-s-contego-tm-featured-cnn-report-md-anderson-s
https://www.fiercepharma.com/pharma/base-technology-for-genesis-biopharma-s-contego-tm-featured-cnn-report-md-anderson-s
https://www.fiercepharma.com/pharma/base-technology-for-genesis-biopharma-s-contego-tm-featured-cnn-report-md-anderson-s
https://www.fiercebiotech.com/biotech/genesis-biopharma-announces-700k-private-financing
https://www.fiercebiotech.com/biotech/genesis-biopharma-announces-700k-private-financing
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000005/xslFormDX01/primary_doc.xml
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000005/xslFormDX01/primary_doc.xml
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000005/xslFormDX01/primary_doc.xml
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000007/xslFormDX01/primary_doc.xml
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000007/xslFormDX01/primary_doc.xml
http://www.sec.gov/Archives/edgar/data/1425205/000148380610000007/xslFormDX01/primary_doc.xml

. L . . Funders/
Type of Details on collaboration, financing, public Amount
Year Investors/ Source
financing funding (in USD) X
Acquiror
National Cancer Institute
Adoptive Cell Transfer Immunotherapy of National Cancer https://reporter.nih.gov/search/W9vFhITe502y
Basic research 2008-2024 $53.785.735
Cancer (PI Steven Rosenberg) Institute 9n3FdEATRQ/projects
Early basic
$3.172.648 (only
research The Immunotherapy of Animal and Human National Cancer https://reporter.nih.gov/search/eWdelLcwr6U-
1999-2007 data for 2007 is
(proof of Cancer (PI Steven Rosenberg) Institute 8QValczkQMQ/projects
available)
concept)
University Of Tx Md Anderson Can Ctr
Functional Attributes of a CD8+BTLA+ T cell
National Cancer https://reporter.nih.gov/search/AJFFihLnkivZP
Basic research subset in Adoptive T Cell Therapy (Pl Chantale 2013-2014 $376.536
Institute 8l6wcXIQ/project-details/8681400
Bernatchez)
https://reporter.nih.gov/search/4oyR-zdv-
$138.671 kaxiOUg-ZO-Nw/project-details/3191720
Biology Of Human Tumor Infiltrating 19891991 $138.002 National Cancer https://reporter.nih.gov/search/4oyR-zdv-
Lymphocytes $139.389 Institute kaxiOUg-ZO-Nw/project-details/3191718
https://reporter.nih.gov/search/4oyR-zdv-
kaxiOUQg-ZO-Nw/project-details/3191719

Public contributions to Obecabtagene Autoleucel (obe-cel) (AUCATZYL®)

Table 18: Development history, Licensing, Acquisitions and public contributions to Aucatzyl®

Type of financing

Details on collaboration, financing, public

funding

Year

Autolus Therapeutics (spin-out from University College London in 2014)

Amount
(in USD)

Funders/

Investors/

Acquiror

Source

formation

that “reflects the clinical evidence and
benefit” of the treatment. Competitors
Gilead'’s Tecartus, meanwhile, is priced
lower at around $460,000, while Novartis’
Kymriah is priced at around $580,000 per
treatment, William Blair analysts pointed
out in a note to clients.

$525,000

General Autolus Therapeutics was founded by 2025 Raised over $1B of n.a. https://www.ucl.ac.uk/news/2025/apr/ucl-spinout-
investment autolus-gains-uk-licence-cancer-therap
information Martin Pule, based at UCL Cancer
Institute, and with the support of UCL
Business (UCLB), UCL’'s commercialisation
company, was spun out in 2014. It has
since raised over $1B, with most of this
invested in the UK, including the
development of a state-of-the-art
manufacturing facility, The Nucleus in
Stevenage, employing 450 people.
Licensing infor- Continuous cooperation between UCL and 2024 Equity (1.8M+ UCL (through its https://www.sec.gov/Archives/ed-
mation Autolus Therapeutics: shares) + £120k commercialization gar/data/1730463/000173046325000019/autl-
Company amended licensing agreement management fee + company UCLB) 20241231.htm
of 2014 in 2024 for the T-cell technology cash for amend-
from UCLB. ments (£2M total)
Up to £106.68M in
milestone pay-
ments (clinical,
regulatory, com-
mercial, sales)
£10M regulatory
milestone already
paid for obe-cel
FDA approval
Low to mid-single
digit royalties on
product sales
Revenue sharing
on sublicenses
(decreasing over
time)
UCLB retains aca-
demic research
rights
Patent information As of December 31, 2024, Autolus Thera- 2024 n.a. UCL/ UCLB https://www.sec.gov/Archives/ed-
peutics has a patent portfolio of 83 patent gar/data/1730463/000173046325000019/autl-
families, of which 17 patent families origi- 20241231.htm
nated from UCLB
General pricing in- Aucatzyl® will go for $525,000, a list price 2024 Estimated price: n.a. https://www.fiercepharma.com/pharma/autolus-

readies-its-aucatzyl-car-t-go-after-heavy-hitter-
competition-after-landing-fda
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https://reporter.nih.gov/search/W9vFhITe502y9n3FdEATRQ/projects
https://reporter.nih.gov/search/W9vFhITe502y9n3FdEATRQ/projects
https://reporter.nih.gov/search/eWdeLcwr6U-8QValczkQMQ/projects
https://reporter.nih.gov/search/eWdeLcwr6U-8QValczkQMQ/projects
https://reporter.nih.gov/search/AJFF9ihLnkivZP8I6wcXIQ/project-details/8681400
https://reporter.nih.gov/search/AJFF9ihLnkivZP8I6wcXIQ/project-details/8681400
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191720
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191720
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191718
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191718
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191719
https://reporter.nih.gov/search/4oyR-zdv-kqxiOUq-ZO-Nw/project-details/3191719
https://www.ucl.ac.uk/news/2025/apr/ucl-spinout-autolus-gains-uk-licence-cancer-therapy
https://www.ucl.ac.uk/news/2025/apr/ucl-spinout-autolus-gains-uk-licence-cancer-therapy
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.sec.gov/Archives/edgar/data/1730463/000173046325000019/autl-20241231.htm
https://www.fiercepharma.com/pharma/autolus-readies-its-aucatzyl-car-t-go-after-heavy-hitter-competition-after-landing-fda
https://www.fiercepharma.com/pharma/autolus-readies-its-aucatzyl-car-t-go-after-heavy-hitter-competition-after-landing-fda
https://www.fiercepharma.com/pharma/autolus-readies-its-aucatzyl-car-t-go-after-heavy-hitter-competition-after-landing-fda

Type of financing

Details on collaboration, financing, public
funding

Amount
(in USD)

Funders/
Investors/

Acquiror

Source

Collaboration Now, the German biotech has brought 2024 $250 million BioNTech https://www.fiercebiotech.com/biotech/biontech-
British company Autolus Therapeutics on pays-autolus-250m-manufacturing-car-t-expertise-
board in an intriguing $250 million upfront wide-ranging-collab
collaboration.

In addition, BioNTech gains an exclusive li-
cense to use certain target binders identi-
fied by U.K--based Autolus as well as the
option to license additional binders or cell
programming technologies to support the
German biotech’s own in vivo cell therapy
and antibody-drug conjugate (ADC) candi-
dates. Autolus will be eligible to receive
milestone payments from any resulting
drugs.

Collaboration Autolus Therapeutics has found a deep- 2021 $250 million Blackstone Life Sci- https://www.fiercebiotech.com/biotech/black-
pocketed supporter of its CD19 CAR-T ences stone-bets-autolus-cd19-car-t-250m-deal-clearing-
therapy. Having seen Autolus’ stock halved path-to-pivotal-readout-2022
over the past year, Blackstone Life Sci-
ences has stepped in with a $250 million
package to support the British biotech
through to a pivotal readout and beyond.

The first phase of the deal will see Black-
stone pay $50 million upfront and make a
$100 million investment in Autolus. Be-
yond that, Blackstone is on the hook for
up to $100 million in payouts tied to obe-
cel development and regulatory mile-
stones.

Collaboration/ Li- The 2021 deal commits Moderna to up to 2021 $60 million Moderna https://www.fiercebiotech.com/biotech/moderna-

censing $60 million in milestones, split evenly be- says-yes-autolus-licensing-targeting-technology-im-
tween development and sales events, per muno-oncology-project
product, plus royalties in the low to mid-
single digits on net sales. While the sums
are relatively small, Martin Pule, chief sci-
entific officer at Autolus, framed the deal
as a validation of the technology.

Follow-on $150 Days after announcing the first response 2019 $100.8 million n.a. https://www.biocentury.com/article/301764/au-

million offering rates from a Phase I/l trial of CAR T cell tolus-follows-up-car-t-data-with-101m-raise
therapy AUTO1, Autolus raised $100.8 mil-
lion in a follow-on offering.

IPO Biotech IPOs continue to come thick and 2018 $150 million n.a. https://www.fiercebiotech.com/ipo-bonanza-con-
fast this week, with U.K. T-cell therapy spe- tinues-150m-listing-for-car-t-player-autolus
cialist Autolus the latest to list with an im-
pressive $150 million raise.

Series C financing AUTOLUS LIMITED: Autolus Secures US$80 2017 $80 million Syncona, Nextech https://www.globenewswire.com/news-re-
million Series C Funding Invest, Arix Biosci- lease/2017/09/26/1132588/0/en/AUTOLUS-LIM-

ence, Woodford ITED-Autolus-Secures-US-80-million-Series-C-Fund-
Investment Man- ing.html
agement

Series B financing Autolus Limited secures £40 million fund- 2016 £40 million Woodford Invest- https://www.fiercebiotech.com/biotech/autolus-
ing — Woodford Investment Management ment Manage- limited-secures-£40-million-funding—-woodford-
and Perceptive Bioscience complete Series ment and Percep- investment-management-and-perceptive
B financing tive Bioscience

Series A financing Autolus is getting started with $45 million 2015 $45 million Syncona https://www.fiercebiotech.com/biotech/car-t-

in startup cash from Syncona. Christian
Itin, the former CEO at Micromet, is taking
over as chairman of the newly minted bio-
tech. Micromet was bought out by Amgen
(SAMGN) back in 2012 for $1.2 billion,
largely so it could get its hands on blina-
tumomab, a bispecific T cell engager
(BITE).

brain-war-scientific-trailblazer-inspires-a-45m-bio-
tech-startu
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https://www.fiercebiotech.com/biotech/biontech-pays-autolus-250m-manufacturing-car-t-expertise-wide-ranging-collab
https://www.fiercebiotech.com/biotech/biontech-pays-autolus-250m-manufacturing-car-t-expertise-wide-ranging-collab
https://www.fiercebiotech.com/biotech/biontech-pays-autolus-250m-manufacturing-car-t-expertise-wide-ranging-collab
https://www.fiercebiotech.com/biotech/blackstone-bets-autolus-cd19-car-t-250m-deal-clearing-path-to-pivotal-readout-2022
https://www.fiercebiotech.com/biotech/blackstone-bets-autolus-cd19-car-t-250m-deal-clearing-path-to-pivotal-readout-2022
https://www.fiercebiotech.com/biotech/blackstone-bets-autolus-cd19-car-t-250m-deal-clearing-path-to-pivotal-readout-2022
https://www.fiercebiotech.com/biotech/moderna-says-yes-autolus-licensing-targeting-technology-immuno-oncology-project
https://www.fiercebiotech.com/biotech/moderna-says-yes-autolus-licensing-targeting-technology-immuno-oncology-project
https://www.fiercebiotech.com/biotech/moderna-says-yes-autolus-licensing-targeting-technology-immuno-oncology-project
https://www.biocentury.com/article/301764/autolus-follows-up-car-t-data-with-101m-raise
https://www.biocentury.com/article/301764/autolus-follows-up-car-t-data-with-101m-raise
https://www.fiercebiotech.com/ipo-bonanza-continues-150m-listing-for-car-t-player-autolus
https://www.fiercebiotech.com/ipo-bonanza-continues-150m-listing-for-car-t-player-autolus
https://www.globenewswire.com/news-release/2017/09/26/1132588/0/en/AUTOLUS-LIMITED-Autolus-Secures-US-80-million-Series-C-Funding.html
https://www.globenewswire.com/news-release/2017/09/26/1132588/0/en/AUTOLUS-LIMITED-Autolus-Secures-US-80-million-Series-C-Funding.html
https://www.globenewswire.com/news-release/2017/09/26/1132588/0/en/AUTOLUS-LIMITED-Autolus-Secures-US-80-million-Series-C-Funding.html
https://www.globenewswire.com/news-release/2017/09/26/1132588/0/en/AUTOLUS-LIMITED-Autolus-Secures-US-80-million-Series-C-Funding.html
https://www.fiercebiotech.com/biotech/autolus-limited-secures-%C2%A340-million-funding-%E2%80%93-woodford-investment-management-and-perceptive
https://www.fiercebiotech.com/biotech/autolus-limited-secures-%C2%A340-million-funding-%E2%80%93-woodford-investment-management-and-perceptive
https://www.fiercebiotech.com/biotech/autolus-limited-secures-%C2%A340-million-funding-%E2%80%93-woodford-investment-management-and-perceptive
https://www.fiercebiotech.com/biotech/car-t-brain-war-scientific-trailblazer-inspires-a-45m-biotech-startup
https://www.fiercebiotech.com/biotech/car-t-brain-war-scientific-trailblazer-inspires-a-45m-biotech-startup
https://www.fiercebiotech.com/biotech/car-t-brain-war-scientific-trailblazer-inspires-a-45m-biotech-startup

Type of financing

Details on collaboration, financing, public
funding

Amount
(in USD)

Funders/
Investors/

Acquiror

Source

Licensing agree- In September 2014, we entered into an 2014 1,497,643 ordinary UCL/UCLB https://www.sec.gov/Archives/ed-
ment (amended in exclusive license agreement with UCLB, shares of Autolus gar/data/1730463/000173046318000005/au-
the following year, the technology-transfer company of UCL, Therapeutics plc tolus20fdoc.htm#s738C4DIABE6D5D178D739BAC
for the most up- for the development and commercializa- company licensed 938F7C5D
to-date licensing tion rights to certain T cell programming T-cell technology
information check modules. from UCLB with:
“Licensing agree- £120k manage-
ment 2024” ment fee + eg-

uity/cash for

amendments

(£1.65M+ total)

Up to £104.5M in

milestone pay-

ments (regulatory,

commercial, sales)

Low to mid-single

digit royalties on

product sales

Revenue sharing

on sublicenses

(decreasing over

time)

Option to buy out

UCLB's rights after

reaching sales

threshold
University College London
Basic research Next Generation T cell therapies for child- 2022-2024 $3,627,871 National Cancer https://reporter.nih.gov/search/HE6ks61mcOie-
funding hood cancers [NexTGen] Institute hHwLhHDTw/project-details/10631014
Basic research The Mark Foundation for Cancer Research 2022 $12 million The Mark Founda- https://themarkfoundation.org/2022/06/the-mark-
funding Awards ~$12 million to Cancer Grand tion for Cancer Re- foundation-for-cancer-research-awards-12-million-

Challenges Team Developing Novel Immu- search to-cancer-grand-challenges-team-developing-

notherapies for Childhood Solid Tumors novel-immunotherapies-for-childhood-solid-tu-
mors/

Basic and applied ATECT (Advanced T-cell Engineered for 2013-2018 €5,931,151 European Commis- https://cordis.europa.eu/project/id/602239/report-
research funding Cancer Therapy) sion (Seventh ing

Framework Pro-

gramme)
Applied research Large-scale production of lentiviral vectors 2015-2018 £1.8M Innovate UK/ https://www.ucl.ac.uk/medical-sciences/divi-
funding BBSRC Consortium sions/cancer/our-research/ucl-car-t-pro-

gramme/martin-pule

Applied research Phase I/1l study of CAR19 in relapsed/re- 2015-2018 £3.9M NIHR i4i https://www.ucl.ac.uk/medical-sciences/divi-
funding fractory ALL (Principal investigator Martin sions/cancer/our-research/ucl-car-t-pro-

Pule) gramme/martin-pule

Basic and applied Chimeric Antigen Receptors (CARs) for Ad- 2015-2019 €5,989,158.75 European Commis- https://cordis.europa.eu/project/id/667980
research funding vanced Therapies sion (Horizon Eu-
rope)
Basic and applied CAR T-cell therapy of CNS Lymphoma. 2016-2020 £2.7M Wellcome Trust. https://www.ucl.ac.uk/medical-sciences/divi-
research funding Principle Investigator Martin Pule Health Innovation sions/cancer/our-research/ucl-car-t-pro-
ramme/martin-pule

https://www.washing-

tonpost.com/health/2022/08/05/childrens-cancer-

research-gains/

(we were unable to verify the exact number)
Basic and applied A protein-based method for allogeneic 2019-2024 £2,507,997 MRC DPFS grant https://www.ukri.org/publications/competitive-
research funding CAR T-cell therapy funding-decisions-data-2015-t0-2020,

Principle Investigator Martin Pule https://www.ucl.ac.uk/medical-sciences/divi-
sions/cancer/our-research/ucl-car-t-pro-
gramme/martin-pule

Basic and applied CD21 CAR T-cell therapy for T-ALL 2019-2022 £680k MRC Project grant https://www.ucl.ac.uk/medical-sciences/divi-

research funding Principle investigator Martin Pule sions/cancer/our-research/ucl-car-t-pro-
gramme/martin-pule
(we were unable to verify the numbers)

The University of Texas MD Anderson Cancer Center

Basic research Improving cord blood transplantation 2011-2022 $24,444,013 National Cancer https://re-

funding Principle investigator Catherine Bollard Institute porter.nih.gov/search/4Z9Y9mQunEOfZSHtDMBIN
A/project-details/9134065

Children's Research Institute

Basic research Next Generation T cell therapies for child- 2022-2024 $2,528,270 National Cancer https://re-

funding

hood cancers [NexTGen]

Institute

porter.nih.gov/search/4Z29Y9mQunEOfZSHtDMBI9N
A/project-details/10627010
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