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Abstract 

Rare diseases are associated with difficulties in addressing unmet medical needs, lack of access to treatment, high 
prices, evidentiary mismatch, equity, etc. While challenges facing the development of drugs for rare diseases are expe‑
rienced differently globally (i.e., higher vs. lower and middle income countries), many are also expressed transnation‑
ally, which suggests systemic issues. Pharmaceutical innovation is highly regulated and institutionalized, leading to 
firmly established innovation pathways. While deviating from these innovation pathways is difficult, we take the posi‑
tion that doing so is of critical importance. The reason is that the current model of pharmaceutical innovation alone 
will not deliver the quantity of products needed to address the unmet needs faced by rare disease patients, nor at a 
price point that is sustainable for healthcare systems. In light of the problems in rare diseases, we hold that re‑thinking 
innovation is crucial and more room should be provided for alternative innovation pathways. We already observe 
a significant number and variety of new types of initiatives in the rare diseases field that propose or use alternative 
pharmaceutical innovation pathways which have in common that they involve a diverse set of societal stakeholders, 
explicitly address a higher societal goal, or both. Our position is that principles of social innovation can be drawn on in 
the framing and articulation of such alternative pathways, which we term here social pharmaceutical innovation (SPIN), 
and that it should be given more room for development. As an interdisciplinary research team in the social sciences, 
public health and law, the cases of SPIN we investigate are spread transnationally, and include higher income as well 
as middle income countries. We do this to develop a better understanding of the social pharmaceutical innovation 
field’s breadth and to advance changes ranging from the bedside to system levels. We seek collaborations with those 
working in such projects (e.g., patients and patient organisations, researchers in rare diseases, industry, and policy 
makers). We aim to add comparative and evaluative value to social pharmaceutical innovation, and we seek to ignite 
further interest in these initiatives, thereby actively contributing to them as a part of our work.

Keywords: Social pharmaceutical innovation, Orphan drugs, Rare diseases, Therapeutic research and development, 
Social innovation, Policy, Patient organisations
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Background
The rare disease field is host to a growing number of 
initiatives that engage in pharmaceutical innovation in 
various and distinct ways. The initiatives include novel 
types of research and development collaborations (e.g., 
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public–private partnerships), decentralised forms of 
manufacturing, alternative regulatory and reimburse-
ment schemes, etc. They are of significance due to their 
role in addressing some of the well-documented chal-
lenges of availability, accessibility, affordability, and 
acceptability of treatments for rare diseases. For instance, 
the identification of prospective biochemical or even 
genetic targets and eventual development of compounds 
for these targets is inefficient in most drug innovation 
processes, let alone in rare diseases [1, 2].

Innovation for rare diseases is also  associated with 
unique challenges. Historically, one of the reasons for 
the lack of innovation lies in small patient populations 
making investment less attractive to companies, and sci-
entists. While market rationale for the development of 
niche products may be shifting [3], intellectual property 
rights and secrecy are thwarting information sharing, 
collaboration, and thereby research and innovation [4], 
and “national patent protection alone has not born out to 
stimulate domestic innovation” [5]. Another challenge in 
the rare disease space are the high prices associated with 
these products, with many of the most expensive drugs 
in the world targeting rare diseases [6]. There are numer-
ous reasons extolled for the high cost of these drugs 
(e.g., the small market size, the high cost of research and 
development, high failure rates, industry’s need to recoup 
high-risk investments, amongst others). Fundamentally, 
however, this is an industry, and pharmaceutical compa-
nies are obligated to their shareholders to increase prof-
its. Finally, there is a stark evidentiary mismatch between 
industry submissions and the existing regulatory and 
Health Technology Assessment structures. This mis-
match causes delayed access to medicines and sometimes 
to poor coverage decisions.

While this is not an exhaustive list of the structural 
problems facing the pharmaceutical industry and its reg-
ulatory environment, it is evident that there are -at the 
very least- constraints on the current system to deliver 
on the needs of rare disease patients. Importantly, while 
some challenges are experienced differently globally (i.e., 
higher vs. lower and middle income countries), many are 
also being expressed transnationally, which thereby sug-
gests systemic issues. Therefore, we pose that the cur-
rent model of pharmaceutical innovation alone will not 
deliver the quantity of products needed to address the 
unmet needs faced by rare disease patients, nor at a price 
point that is sustainable for healthcare systems.

In the face of these challenges, we are observing a 
significant number of innovative initiatives in pharma-
ceutical innovation that depart from -and sometimes 
disrupt- the entrenched, traditional, linear, industry-
led model of innovation [7]. In many jurisdictions, rare 
disease patients, patient organisations, and patient 

advocacy groups play an increasing role in all phases of 
drug research and licensing [8, 9]. Transformations are 
also underway in drug manufacturing and production 
processes, with pharmacists increasingly compound-
ing medications and in-hospital production of drugs 
for individuals or groups of patients with rare disease 
[10–12]. At the regulatory level, an increasing number of 
outcomes-based risk-sharing agreements have emerged 
to help manage the uncertainty of drug efficacy through 
further collection of data. Similarly, finance-based risk-
sharing agreements have worked to manage the impact 
of drugs for rare diseases on the sustainability of health 
systems through price controls. Risk-sharing agreements 
have also become more prevalent after market approval, 
in the form of extended pharmacovigilance procedures 
and the collection of real-world evidence to help inform 
coverage decisions [13–19].

These initiatives in pharmaceutical innovation just 
mentioned have in common that they involve several 
societal stakeholders, explicitly address a higher soci-
etal goal, or both.  Examples include M4K Pharma, a 
Canadian-based organisation forwarding a new business 
model “that aims to align diffuse academic and industry 
research into a collaborative open science drug discovery 
programme” [20]. It is currently focused on research and 
development (R&D) of a treatment for a rare paediatric 
brain cancer through diffused intrinsic pontine glioma 
(DIPG) [21]. A second example is the international plat-
form ‘myTomorrows’, which seeks to connect patients 
with unmet medical needs to expanded access pro-
grammes and ongoing clinical trials [22]. A third example 
from later in the life-cycle of rare disease treatments is 
the increasing number of Latin American countries that 
are making use of expedited regulatory review and/or 
reliance pathways that use data from other jurisdictions 
to expedite approvals [23].

While many of the foregrounded initiatives of pharma-
ceutical innovation involve a wide range of stakeholders, 
they are often unconnected from one another and exist in 
a fragmented landscape. Moreover, significant variation 
exists in terms of organisation, and the societal goals of 
these initiatives range from addressing specific develop-
ment barriers for particular patient populations to striv-
ing for broader systemic change. As a result, we pose that 
there is an urgent need for re-thinking innovation and 
that more room should be provided for new innovation 
pathways. Our position is that principles of social inno-
vation can be drawn on in the framing and articulation 
of such alternative pathways, which we term here social 
pharmaceutical innovation  (SPIN), and that it should 
be given room to be experimented with. We will use our 
background in the social sciences, law, and public health 
to develop an interdisciplinary approach to analyse -and 
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where possible support- these initiatives in collaboration 
with the people and organisations involved.

To be sure, SPIN initiatives are themselves rare, that 
is: exceptions to the existing bio-pharma-led model for 
innovation dominating the landscape. That said, we see 
room for more alternative approaches within that inno-
vation landscape, and interesting initiatives are underway 
that are doing things differently. The research program 
that we are advancing in the below suggests that we 
can learn from -and support- those initiatives through 
systematic interdisciplinary social science research 
grounded in social innovation. Our objective here is to 
outline that research program while setting the stage for 
future empirically-derived policy recommendations to 
emerge from on-going research.

Towards social pharmaceutical innovation
Pharmaceutical R&D in rare diseases as an interactive 
and multi‑faceted process
Over the years, studies of science, technology and soci-
ety (STS), law and the emerging field of innovation stud-
ies have documented the inseparability of social and 
technical aspects of the world and how they co-develop. 
Extensive research across a wide range of fields suggest 
that technological change is best understood when we 
analyse it as evolving in multi-directional and iterative 
forms rather than a linear manner. As such, the evolu-
tion of new technologies shows the essential -yet varia-
ble- role of involved social groups in shaping innovations 
[24–26]. Even in the context of pharmaceuticals, where 
process stages are tightly structured and heavily regu-
lated, there is not one predetermined channel or finite 
manner through which drugs are researched, developed, 
and brought to market. On the contrary, in the area of 
pharmaceuticals numerous routes to innovation can and 
do exist [27–31]. Understanding the variety and form of 
these pathways requires an understanding of the social 
and technological factors that shape them.

Quite clearly then, science and technology do not exist 
in a social, historical, cultural, political, or economic 
vacuum. Institutional arrangements, laws, policies, eco-
nomic and ethical assessments vary from one country to 
the next and impact how and which biotechnologies are 
developed [32]. The perspective of innovation processes 
being non-linear and interactive works to demonstrate 
how these factors influence emerging forms of pharma-
ceutical innovation in the rare disease space. At the same 
time, innovations in health technologies and medical sci-
ence also impact the manner in which our societies are 
organised, how we relate to each other, and how we see 
ourselves. Examples here include ending diagnostic odys-
seys through advanced genomic technologies that can 
have both positive and negative effects for rare disease 

patients and their families by transforming an undiag-
nosed child into a rare disease patient, thereby perhaps 
ending hope of recovery while also facilitating con-
nection to peer groups and community building [33]. 
Another example is how variable access to drugs for rare 
diseases can create or exacerbate (social) inequalities 
between rare disease patients, as well as divisions with 
patients receiving treatment for more common condi-
tions [34, 35].

Seen this way, science, technology, society, and social 
change should be analysed as being co-produced [36], 
and that obviously includes the changing field of rare dis-
eases where we have undertaken considerable research 
[25, 37–48]. Our interdisciplinary approach to co-pro-
duction is rooted in academic disciplines of STS, law, 
public health, and innovation studies. We hold that a 
focus on co-production is critical to develop a broader, 
more comprehensive understanding of how novel initia-
tives are seeking to address some of the challenges asso-
ciated with the development of drugs for rare diseases 
and identifying why some of them succeed whereas oth-
ers struggle.

From social innovation to social pharmaceutical innovation
With the view of innovation being co-produced, one par-
ticularly fruitful concept for developing an understanding 
of these novel initiatives in rare disease research is social 
innovation.  Social innovation is especially used in the 
context of so-called ‘wicked problems’, such as climate 
change, increasing life expectancy and associated health 
and social care costs, and growing inequalities. These 
problems are all characterized by complexity, intercon-
nectedness, and “multiple and contradictory analyses and 
diagnoses” [51], which are certainly recognisable in the 
rare disease field. Inability to address these problems is 
accompanied by “a collapse in trust in the status quo—as 
established models and social relations have increasingly 
failed to deliver well-being for many” [51].

Social innovation can be defined as “the development 
and implementation of new ideas (products, services and 
models) to meet social needs and create new social rela-
tionships and collaborations” [49]. Westley and Antadze 
expanded upon this by noting that:

“Social innovation is a complex process of intro-
ducing new products, processes or programs that 
profoundly change the basic routines, resource and 
authority flows, or beliefs of the social system in 
which the innovation occurs. Such successful social 
innovations have durability and broad impact” [50].

At its core, social innovation (SI) “is aimed at improv-
ing human well-being” [49]. It is orientated towards serv-
ing social needs and towards building resilience. It is both 
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innovation in, and innovation through, new arrange-
ments and ways of organising. Thus, SI is concerned with 
both actions and their effects, and the way in which an 
outcome is achieved matters in that “innovation is both 
a process and a product” [56]. It is important to note that 
SI is not new; rather, there is a long history of processes 
and practises operating under different labels that can be 
traced back to the eighteenth [52] or nineteenth century 
[53]. Some SI scholars have argued that it is, in fact, “a 
common dynamic of human history” [54].

While (whole) systems thinking is of use and value 
for understanding the dynamics related to complex and 
interconnected phenomena like the environment [55]. SI 
is often studied on a project or organisational level, which 
aligns well with our focus on initiatives in the rare disease 
field. At the same time, SI projects are heavily linked with 
various parts of (innovation) systems [51]. SI is gener-
ally needs-led or demand-led rather than supply-driven, 
which translates to significant roles for users and citi-
zens in innovation processes [49]. For this reason, SI can 
be characterised more as “grass roots”, “bottom-up” and 
community-supported compared to more conventional 
forms of innovation [56]. Innovation that is bottom-up in 
nature, with a significant role played by users, flourishes 
within open and collaborative approaches [56]. Open-
ness, in this context, refers to the more freely sharing of 
knowledge, a more communal approach to the ownership 
of knowledge, as well as disciplinary openness in which 
different approaches can be integrated together towards 
problem solving [49]. It is often seen as critical that 
diverse actors from a broad range of stakeholder groups 
or sectors are involved in exchanging ideas and values 
towards the generation of solutions [57].

When diverse stakeholders are brought together in 
open and collaborative problem-solving initiatives, much 
stands to be gained in terms of the products or outcomes 
of these collaborations [58]. In doing so, SI is as much 
directed at capacity building and empowerment of users 
and citizens [57] as it is to tailor-made results to specific 
needs instead of mass-produced solutions to more gen-
eral problems [49]. Importantly, products resulting from 
SI are not solely market-driven; to the contrary, “social 
innovations [often] literally serve demands which nei-
ther the state nor markets would or can meet” [56]. This 
is not to say that SI does not involve businesses or pri-
vate capital; rather, “new business models [are emerging] 
that meet the needs of underserved populations” [58]. 
Here capital investments are not exclusively focussed on 
maximising their returns, and businesses can be involved 
in collaborations. To this end SI is socially orientated, 
it is directed at developing resilience among institu-
tions, networks, and systems, as well as “enhance[ing] an 

individual’s capacity to act” [49] based on values of soli-
darity and inclusiveness.

Well-known examples of social innovation are tech-
nologies like M-PESA, which is a form of mobile bank-
ing used in low- and middle-income countries allowing 
users to easily save and transfer money in the absence of 
conventional bank accounts. Scholars consider M-PESA 
a social innovation on the institutional level as it recon-
figures market structures and patterns [51]. In fair trade, 
another well-known social innovation, marginalised 
farmers are connected to ethically-minded consumers 
through novel product distribution processes that seek 
to reduce global inequality and deliver additional social 
value [59]. Prominent examples of health-related social 
innovation projects include the deployment of commu-
nity-driven diagnostic techniques for malaria testing via 
schools in Malawi, cervical human papillomavirus (HPV) 
sample self-collection in Peru, and crowdsourcing human 
immunodeficiency virus (HIV) testing in China [60], and 
the world’s largest provider of cataract surgery in India 
(i.e., Aravind Eye Care) that provides “low-cost prod-
ucts and services to the poor…[by combining] a hyper-
specialised division of low- and high-skilled labour that is 
unheard-of in costly hospitals of the industrialised world” 
[61]. SI may also have indirect health effects, such as pro-
jects contributing to Sustainable Development Goals that 
seek to improve overall health and well-being [62–64].

Defining social pharmaceutical innovation (SPIN)
The novel practices we are observing across the R&D life-
cycle of rare disease drugs are creating opportunities for 
re-envisioning pharmaceutical innovation through what 
some SI scholars refer to as the “adjacent possible” [54, 
65, 66]. This term refers to “the range of alternative social 
arrangements [which are] just beyond the horizon of 
prevailing practice” [54]. Social pharmaceutical innova-
tion (SPIN) can be regarded as a way to both more fully 
understand these “adjacent possibles” in drug develop-
ment, as well as contribute to its further progress.

To explore SPIN, we need a working definition. We 
understand SPIN as novel forms of collaborative pro-
cesses, programs, policies, procedures and/or designs 
involving diverse sets of actors that break with conven-
tional pharmaceutical innovation practices for the pro-
duction of safe, effective, and accessible interventions 
that address unmet societal needs of rare disease patients 
and that are not primarily market driven. Similar to SI, 
we see SPIN pertaining to both transformations in pro-
cesses as well as in novel outcomes; however, these two 
concepts differ in the respect that we see SPIN as an 
emerging techno-social phenomenon and a research 
object rather than an analytical perspective. We see SPIN 
as a ‘working concept’, both in terms of the work it carries 
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out as a heuristic device that aids in framing research and 
asking pertinent questions concerning transformations in 
pharmaceutical R&D, and in terms of being a concept ‘in 
work’ in terms of its evolving nature. As such, we antici-
pate our definition of SPIN to develop through further 
empirical investigations, conceptual elaboration and 
engagement with stakeholders.

By framing novel initiatives in rare diseases in terms 
of SPIN, we aim at developing a better understanding of 
the field’s breadth as well as exploring contributions to—
and further opportunities for—change ranging from the 
clinical to system levels. Furthermore, we seek to identify 
commonalities between initiatives in a fragmented land-
scape and this lens can be instructive in making sense of 
the organisational processes and goals of rare disease ini-
tiatives. In doing so, a SPIN framing also contributes to 
creating/identifying a common language to understand 
phenomena and enables communication about them, 
thereby making innovative processes and products more 
visible, legible, and comprehensible.

Social pharmaceutical innovation: a tentative typology
To build-up this project and to facilitate its further col-
laborative development, we outline three types of SPIN 
that our case studies deal with, which brings a range of 
important questions into focus. These different types of 
SPIN reflect diverse points throughout the life-cycle of 
pharmaceutical research, development and deployment, 
which allows us to examine innovation challenges in rare 
diseases in terms of whole systems. Furthermore, these 
types of SPINs that we outline represent initiatives that 
are tentative solutions to some of the challenges facing 
rare diseases.

The first type of SPIN to consider are novel R&D part-
nerships across the public, not-for-profit and private sec-
tors. These forms of SPIN exemplify the critical role that 
collaboration stands to play in rare disease research in 
terms of creating networks, connections, and coopera-
tion, which includes the importance of patient empow-
erment in developing and steering research based on 
their needs. These partnerships can, and do, cover the 
full range of research from the very upstream develop-
ments of novel technological platforms, systems, and 
policies for the sharing of genomic data for gene discov-
ery to further diagnostics (e.g., Canadian Genomics4rd 
research platform [67] or European Share4Rare plat-
form [68]), partnerships that focus on N-of-1 trials (i.e., 
trials on a very small number of patients, and even on a 
single patient) [69] and the development of new drugs 
(e.g., Inspire2Live, a Dutch cancer patient organisation 
in the process of co-creating a clinical trial [70]), to the 
repurposing of existing drugs [71]. Other partnerships 
have developed around clinical research that combines 

clinical data and observations reported by patients and/
or their representative organisations when the clinical 
outcomes are difficult to assess due to the rarity of the 
disease. Examples of this can be seen through the French 
Muscular Dystrophy Association (AFM) who argue that 
classic endpoints do not capture all benefits that treat-
ments bring to patients, which are not listed as an end-
point despite being very valuable for patients (e.g., some 
treatments for neuromuscular diseases may help patients 
move one finger and manipulate the controls of their 
electric wheelchair). Central questions raised in under-
standing this first type of SPIN concern the nature of 
multi-sectoral partnerships in question, in terms of what 
they do and what they aim for. Also critical to an appre-
ciation of this form of SPIN is describing how the vari-
ous actors involved frame the problems and causes they 
seek to address (e.g., right to health, social justice, equity, 
unduly high profits for companies), and how they reflect 
on their role in what they are doing, why they are doing 
it, and how their practices align with their initial motiva-
tions and incentives. Understanding these partnerships 
means understanding how they organise work and activi-
ties relative to the medical, practical, regulatory, and 
politico-economic environment, and the obstacles they 
face as they proceed.

A second type of SPIN we have started to study is the 
development of alternative forms of provision and licens-
ing. These include magisterial preparations (i.e., medi-
cines prepared by pharmacists based on prescriptions 
for unmet needs like lower dosages for children, but 
also when negotiations for lowering a drug’s price fail), 
public sector manufacturing (e.g., when the state or a 
public–private partnership takes the lead in produc-
ing a treatment in their own facilities) (72), early access 
schemes [73] and compassionate use (e.g. the provision 
of promising experimental treatments before they get 
market approval in the context of urgent medical needs), 
and adaptive pathways (e.g. the European Medicines 
Agency’s approval under exceptional circumstances and 
conditional marketing authorisation). In exploring these 
alternative forms of provision and licensing, the nature of 
scientific and economic evidence produced throughout 
SPIN is brought forward, as well as the sort of knowledge 
this evidence is based upon. Critical here is understand-
ing how evidence is debated between the various actors 
involved, in particular when evidence is brought in by 
patient organisations, and the extent to which this evi-
dence challenges the statistical reasoning that underlies 
clinical trials and much Health Technology Assessment. 
Another question is whether and how actors from differ-
ent institutional backgrounds (e.g., public, private, com-
munity) are able to align their incentives and activities in 
novel collaborative arrangements?
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The third type of SPINs studied are alternative regula-
tory frameworks for coverage. Initiatives for new medico-
economic Health Technology Assessment procedures 
that consider the social value of drugs for unmet needs 
[74, 75], as well as new pricing [76] and reimbursement 
schemes negotiated between companies and public 
authorities to lower the prices of certain drugs, are some 
examples [19, 77, 78]. Here the focus is on the nature of 
regulatory and institutional change that SPIN contem-
plates, or drives. In particular, interest centres on how 
these alternative regulatory frameworks for coverage dis-
rupt the traditional linear model of pharmaceutical inno-
vation, and in some instances conjointly address issues 
of availability (e.g., R&D and clinical trials), accessibility 
(e.g., pricing and coverage), and acceptability (e.g., safety 
vs. mortality of disease and equity issues). It is important 
to highlight the role of modern democracies to create 
legal and institutional responses to guarantee innovation 
and accessibility of pharmaceuticals for rare diseases.

While not an exhaustive typology, these diverse forms 
of SPIN demonstrate that innovations are needed -and 
are underway- throughout the research and development 
life-cycle. Tackling the challenges facing pharmaceuti-
cal R&D for rare diseases requires a whole system lens 
to identify dynamics related to early stage research and 
development, production, and manufacturing, as well as 
the coverage and payment issues raised by questions of 
“value” that override downstream issues of pricing and 
coverage [79]. Quite clearly, the nature of partnerships in 
early-stage research and clinical trials impinges on how 
products stand to be manufactured, brought to market 
and paid for.

Furthermore, it is also quite clear that the answers to 
the questions associated with the three different types 
of SPIN outlined above vary across the countries of the 
cases explored by the respective research teams on which 
our project builds (i.e., Brazil, Canada, France and the 
Netherlands). Discussion of similarities and differences 
between cases -as well as national contexts- on the basis 
of three cross-cutting issues helps to further articulate 
the integrated framework our work seeks to promote. It 
is a discussion of those cross-cutting issues that we now 
turn to in the development of our analytical framework 
for SPIN.

Towards an analytical framework for social pharmaceutical 
innovation
Explorations into different types of SPIN necessitate anal-
ysis on at least three cross-cutting issues. The first is an 
understanding of the diverse problem-framings and goals 
of SPIN initiatives. This includes the national and trans-
national debates surrounding drugs for rare diseases, as 
well as how these debates are framed, and through which 

media they play out. In part, this entails understanding 
how various actors frame the problems and the causes 
that their innovative efforts seek to address, and what 
they attempt to accomplish through new forms of collab-
oration. What issues do particular groups bring into the 
spotlight, and how do they seek to address them through 
their SPIN initiative? Is it possible to identify areas of 
convergence or divergence of problem-framings and/or 
goals within these novel forms of collaborative research? 
Are actors working towards addressing the same issue or 
is the collaboration a marriage of convenience? In forms 
of SPIN that involve alternative forms of provision and 
licensing, analytical questions include how intellectual 
property (IP) regimes are being framed. Our approach 
seeks to understand how a SPIN would approach IP: as 
a driver for innovation, or as a constraint that is locking-
in particular modes of manufacturing and delivery? Fur-
thermore, interest here centres on how SPIN projects 
are approaching issues of local capacity, both in terms 
of the capital, technology, and facilities required for the 
production of advanced products that target rare dis-
eases (e.g., cell and virus manufacturing) as we as human 
capital, personnel, and advanced training needed to actu-
ally carry out the manufacturing work. An appreciation 
of these problem-framings is not only instructive for 
understanding the goals of SPIN initiatives, but also to 
understand if and how much room there is for differen-
tial IP regimes and alternative manufacturing capacities. 
For SPINs targeting alternative regulatory frameworks 
for coverage, understanding how participants see rare 
disease policy initiatives across different constituen-
cies is also critical for identifying and characterising the 
target of their policy interventions. Some alternative 
frameworks for coverage have recently been attempted 
to advance equity in terms of access across European 
member-states as well as between Canadian provinces. 
Other innovative initiatives target the cost containment 
on drugs for rare diseases and to ensure the sustainabil-
ity of health systems more broadly. Alongside the char-
acterisation of these policy goals, we also investigate how 
bureaucratic and political frameworks constrain novel 
forms of R&D and medicinal products. Could alternative 
regulatory frameworks for coverage disrupt the tradi-
tional linear models of pharmaceutical innovation? How? 
To what extent, but also why not? Answers to such ques-
tions are key to fully understanding the forms and lim-
its of social pharmaceutical innovation and to properly 
articulate policy recommendations for (experimentation 
with) SPIN initiatives.

The second key cross-cutting issue is processes: how 
are SPIN constituted and through what processes and 
factors are they adjusted and actually carried out? 
What role does the decentralised and distributed 
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character of these SPIN processes play in this, and 
how are collaborations organised and managed? Care-
ful consideration must be given to when, where and 
how multi-sectoral partnerships emerge, and particu-
larly when patient organisations intervene and/or are 
mobilised for the design and conduct of SPIN. Studying 
SPIN means attending to the processes through which 
patients and external publics and media are involved. 
It also requires analysing how nascent forms of R&D 
produce new forms of evidence that challenge exist-
ing regulatory structures and motivate institutional 
reform and change. Through such R&D new forms 
of SPIN may link up with the associated battles and 
debates over new forms of evidence. This is especially 
likely when evidence is brought in by patient organisa-
tions or investigator-initiated trials or registries. Here, 
research focuses on the extent to which this evidence 
challenges the statistical reasoning that underlies clini-
cal trials regulations and Health Technology Assess-
ments that are central to the authorization of drugs for 
rare diseases. Subsequent analysis along the life-cycle 
of pharmaceuticals then focuses on the nature of regu-
latory and institutional change that SPIN contemplates 
or drives, and in some instances, overturns. Signifi-
cant variation exists  across constituencies and regula-
tory domains with regards to patient access and health 
insurance coverage. Health costs coverage regimes, risk 
sharing agreements and alternatives to existing systems 
that can be understood as SPINs are topics to be cov-
ered in our research. How these agreements are negoti-
ated and carried out is by no way uniform, which offers 
fertile ground for cross-national learning and compara-
tive analysis of the socio-institutional character of SPIN 
processes, for which input from the rare diseases field 
is most welcome.

Finally, SPINs must also be examined and held to 
account for their outcomes and/or products. Critical 
questions must be asked of the extent to which SPINs 
are delivering on their promises: What successes may 
be claimed? What can be learned? How to improve the 
track record of SPINs in targeting rare diseases? How 
and where have SPINs reorganised work and activities 
relative to the medical, practical, regulatory and politico-
economic environment? When and how can activities be 
aligned better, and sincere collaborations be stimulated? 
In setting up partnerships, what obstacles do SPINs face? 
In summary: Are SPIN initiatives conjointly addressing 
the issue of availability (R&D and clinical trials) and the 
issue of accessibility (pricing and coverage)? What are 
the transformative prospects for the rare disease field as 
a whole?

Through these three cross-cutting lines of inquiry 
we may begin to think about ways of systematically 

analysing, assessing and ultimately understanding the dif-
ferent types of SPIN as introduced in “Social pharmaceu-
tical innovation: a tentative typology” section. We invite 
collaborative research with stakeholders in this area on 
these three cross-cutting lines of inquiry. Questions that 
can be posed are suggested in Table 1 below, and together 
with initial points of discussion addressed in  the sec-
tion “Initial points of discussion relating to social phar-
maceutical innovation”, a SPIN research program  can 
be developed as a way of stimulating more thought and 
collaborative research in this area.

Initial points of discussion relating to social 
pharmaceutical innovation
Through the framing of examples of SPIN in the rare dis-
ease space, important differences are emerging between 
seemingly identical cases and across contexts and con-
stituencies. The first type of difference relates to the 
diversity of initiatives. As we have argued, SPINs can-
not easily be divided up into discrete sets of practices, 
but rather amount to a series of distinct and different 
initiatives and dialogues ranging from more inclusion-
ary forms of research and development to policy changes 
at the regulatory or health systems level. This rich arena 
offers ample and significant opportunities to learn how 
different constituencies engage with and address chal-
lenges relating to drugs for rare diseases. This diversity 
prompts social scientific methodological reflection in 
terms of our topics of study (i.e., actions, processes or 
discourses). Related to this point of diversity of SPIN is 
the fact that writ-large differences exist depending on 
global, national or even regional contexts. We are observ-
ing that capacities for collaborative research and devel-
opment initiatives differ between lower, middle, and 
higher income countries. Political stability, economic and 
industrial development, social inequalities, corruption, 
among other factors, have a direct impact on the coun-
try’s capacity for social pharmaceutical innovation. At 
the same time, inequalities and hurdles can also facilitate 
creative social innovation. Furthermore, constitutional 
and policy arrangements of individual countries are also 
proving to be significant mitigating factors in the success 
of—let alone possibility for- some forms of SPIN.

The second point to critically reflect on as part of what 
we do concerns the nature of participatory research 
activities in terms of who is included in such endeavours, 
who is left out, who decides who participates, and to 
what end? Here, we will focus our discussion on the role 
of the government/authorities and their legitimacy vis-
à-vis the pharmaceutical and biotech sectors that have 
usually driven research and development in this  area. 
Related to discussions about inclusion are points related 
to prioritisation: why are some kinds of SPIN undertaken 
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rather than others? Why is it that advanced therapeutics 
such as gene and cell therapies seem to be prioritised 
over other types of medicine? Why do particular rare dis-
eases draw more attention and galvanise novel research 
partnerships or negotiate managed access where others 
do not? To be sure, scientific and technical features figure 
into the answers to some of these questions, which our 
consortium considers alongside socio-cultural and polit-
ical-economic drivers. How do such features and drivers 
relate or get related?

The third point raised in our analysis of SPIN has to 
do with the extent and degree of change they enable on 
a systemic level. Within the SI literature, it is argued that 
“[t]o achieve broad, lasting change, social innovations 
must cross multiple scales” [54]. We are indeed observ-
ing scale-up difficulties in some instances of SPIN (e.g., 
with hospital-based or public sector manufacturing of 
cell therapies). Such difficulties are the result of exist-
ing regulations, push-back from incumbent actors and/
or the complexity of de- and re-contextualising solutions 
that work well in specific settings. However, this raises 
broad strategic questions for stakeholders about out-
comes, success, and possible failure. How to challenge 
and change the system and how radical system change 
may be achieved? Is it the case that SPIN must have 
lasting system impacts if -for example- they are able to 
secure medicine for (a) patient(s) that might not other-
wise be treated? How does one evaluate more micro-level 
interventions that might be transitory against endeav-
ours that seek more system-wide change? Might we see 
these ‘smaller’ interventions as kernels of radical novelty 
(perhaps remaining mostly within the realm of explora-
tory scientific research) which should be cherished as 
potential future niches of change? Relatedly, should all 
niche initiatives have the ambition to diffuse or scale up? 
Furthermore, should more ephemeral SPIN initiatives be 
considered failures due to their lack of lasting change, or 
is there nuance in initiatives that do not scale up or even 
do not fully work out?

These points of discussion require careful considera-
tion from multiple angles, which is a further reason why 
we actively seek collaborations with actors within these 
emerging initiatives in the rare disease space and input 
from those communities on the further development of 
future research agendas and aims.

Conclusion
Pharmaceutical innovation is highly regulated and insti-
tutionalised with innovation pathways that are firmly 
established. As deviating from these innovation pathways 
is thus difficult, the currently dominant model of phar-
maceutical innovation as such will not deliver the quan-
tity and quality of products needed to address the unmet 

needs faced by rare disease patients, nor at a price point 
that is sustainable for healthcare systems. In light of the 
problems in rare diseases, our position is that there is 
a need for re-thinking innovation, that room should be 
provided for new innovation pathways, and that princi-
ples of social innovation can be drawn on in the framing 
and articulation of such alternatives. Changes are already 
underway around rare diseases related to pharmaceuti-
cal R&D, the organisation and delivery of health care, 
and increasing participatory and stakeholder-driven citi-
zen/patient engagement. Taken together we have termed 
these: social pharmaceutical innovation. The initiatives 
we observe are underway, and while they may not sup-
plant dominant modes of pharmaceutical R&D, they 
may offer viable alternative innovation pathways that 
provide novel and prospectively beneficial outcomes for 
the existing challenges and hurdles in this area. Build-
ing on research and practice in social innovation, our 
perspective on these developments seeks to add, first, 
explanatory value of what is taking place from a broader 
socio-technical perspective; second, comparative value of 
what has and has not worked in other contexts (includ-
ing experiences with challenges and barriers within 
and between lower, middle, and higher income coun-
tries); and third, evaluative value concerning the out-
come of these initiatives and what they have been able 
to achieve vis-à-vis their goals and impacts on dominant 
pharmaceutical R&D practises. Taking stock of these 
developments works not only to unite these disparate 
innovations, but may also provide a better and distinctive 
socio-technical analytical framework for understanding, 
explaining, and helping to improve their impacts and 
implications. As outlined in Table 1, by formulating these 
developments in terms of social pharmaceutical innova-
tion, critical research questions emerge about the prob-
lem-framing and the goals through which SPINs work as 
well as the nature of SPIN processes and outcomes.

We see these questions and our perspective as a part 
of an ambitious agenda for future research that we want 
to contribute to and with which we hope to draw in oth-
ers to do the same. We invite collaboration within this 
agenda, and offer our social science perspective. Further-
more, by naming and framing these activities in terms 
of social pharmaceutical innovation, we not only seek to 
ignite further interest in these questions but also hope to 
actively contribute to them through the development of 
shared language and concepts. We also seek to contrib-
ute by engaging with the organisations and stakeholders 
we study to discuss our findings. As part of this, we will 
organise an outreach conference on the 9th and 10th of 
March, 2023. There we will share the preliminary find-
ings of our research on a selection of case studies of dif-
ferent types of SPINs from our respective countries, and 
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receive feedback from stakeholders in this space on the 
policy recommendations we are developing in support of 
SPIN.

To make an impact, it is important to analyse how 
the differentiated dynamics of broader fields affect and 
structure opportunities and limitations of what can be 
achieved and the disagreements and struggles about what 
(can)not be achieved. Studying this in depth requires 
collaboration with actors striving for change  who are 
involved in concrete projects as well as with experts from 
a variety of disciplines. We invite and welcome such col-
laborations, and offer our interdisciplinary expertise and 
perspectives there within.

Acknowledgements
We acknowledge the support of funding agencies and the Trans‑Atlantic 
Platform in support of our work.

Author contributions
CMWD is the corresponding author. He made substantial contributions to the 
conception and design of the work and drafted the work and substantively 
revised it. He approved the submitted version (and any substantially modified 
version that involves the author’s contribution to the study). He agreed both 
to be personally accountable for the author’s own contributions and to ensure 
that questions related to the accuracy or integrity of any part of the work, 
even ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. FA 
made substantial contributions to the conception and design of the work. He 
approved the submitted version (and any substantially modified version that 
involves the author’s contribution to the study), and agreed both to be 
personally accountable for the author’s own contributions and to ensure that 
questions related to the accuracy or integrity of any part of the work, even 
ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. MNB 
made substantial contributions to the have drafted the work and substan‑
tively revised it. She have approved the submitted version (and any 
substantially modified version that involves the author’s contribution to the 
study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. WB made substantial contributions to the 
conception and design of the work. He approved the submitted version (and 
any substantially modified version that involves the author’s contribution to 
the study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. LD made substantial contributions to the 
conception of the work. She approved the submitted version (and any 
substantially modified version that involves the author’s contribution to the 
study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. SG made substantial contributions to drafting 
the work and substantively revised it. She approved the submitted version 
(and any substantially modified version that involves the author’s contribution 
to the study), and agreed both to be personally accountable for the author’s 
own contributions and to ensure that questions related to the accuracy or 
integrity of any part of the work, even ones in which the author was not 
personally involved, are appropriately investigated, resolved, and the 
resolution documented in the literature. RH made substantial contributions to 
the conception and design of the work. He approved the submitted version 
(and any substantially modified version that involves the author’s contribution 
to the study), and agreed both to be personally accountable for the author’s 

own contributions and to ensure that questions related to the accuracy or 
integrity of any part of the work, even ones in which the author was not 
personally involved, are appropriately investigated, resolved, and the 
resolution documented in the literature. LL made substantial contributions to 
the conception of the work. He approved the submitted version (and any 
substantially modified version that involves the author’s contribution to the 
study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. AM made substantial contributions to the 
conception of the work. He approved the submitted version (and any 
substantially modified version that involves the author’s contribution to the 
study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. FAM made substantial contributions to the have 
drafted the work and substantively revised it. He have approved the 
submitted version (and any substantially modified version that involves the 
author’s contribution to the study), and agreed both to be personally 
accountable for the author’s own contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work, even ones in which 
the author was not personally involved, are appropriately investigated, 
resolved, and the resolution documented in the literature. EM made 
substantial contributions to the conception and design of the work. She 
approved the submitted version (and any substantially modified version that 
involves the author’s contribution to the study), and agreed both to be 
personally accountable for the author’s own contributions and to ensure that 
questions related to the accuracy or integrity of any part of the work, even 
ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. CCO 
made substantial contributions to the conception and design of the work. He 
approved the submitted version (and any substantially modified version that 
involves the author’s contribution to the study), and agreed both to be 
personally accountable for the author’s own contributions and to ensure that 
questions related to the accuracy or integrity of any part of the work, even 
ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. FP 
made substantial contributions to the have drafted the work and substan‑
tively revised it. She have approved the submitted version (and any 
substantially modified version that involves the author’s contribution to the 
study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. VR made substantial contributions to the 
conception and design of the work. She approved the submitted version (and 
any substantially modified version that involves the author’s contribution to 
the study), and agreed both to be personally accountable for the author’s own 
contributions and to ensure that questions related to the accuracy or integrity 
of any part of the work, even ones in which the author was not personally 
involved, are appropriately investigated, resolved, and the resolution 
documented in the literature. VS made substantial contributions to the have 
drafted the work and substantively revised it. She have approved the 
submitted version (and any substantially modified version that involves the 
author’s contribution to the study), and agreed both to be personally 
accountable for the author’s own contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work, even ones in which 
the author was not personally involved, are appropriately investigated, 
resolved, and the resolution documented in the literature. JS made substantial 
contributions to the have drafted the work and substantively revised it. He 
have approved the submitted version (and any substantially modified version 
that involves the author’s contribution to the study), and agreed both to be 
personally accountable for the author’s own contributions and to ensure that 
questions related to the accuracy or integrity of any part of the work, even 
ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. TKV 
made substantial contributions to the conception and design of the work. She 
approved the submitted version (and any substantially modified version that 
involves the author’s contribution to the study), and agreed both to be 



Page 11 of 13Douglas et al. Orphanet Journal of Rare Diseases          (2022) 17:344  

personally accountable for the author’s own contributions and to ensure that 
questions related to the accuracy or integrity of any part of the work, even 
ones in which the author was not personally involved, are appropriately 
investigated, resolved, and the resolution documented in the literature. All 
authors read and approved the final manuscript.

Authors’ information
Dr. Conor M.W. Douglas is an Associate Professor in the Department of Sci‑
ence, Technology and Society at York University in Toronto, Canada.
Prof. Fernando Aith is Full Professor of Health Law at the University of São 
Paulo Public Health School and Director of the Health Law Research Center of 
the University of São Paulo, Brazil.
Dr. Wouter Boon is an Associate Professor at the Copernicus Institute of Sus‑
tainable Development, at Universiteit Utrecht, The Netherlands.
Dr. Marina de Neiva Borba is a Professor in the São Camilo Medical School and 
a Postdoctoral Candidate the School of Public Health at the University of São 
Paulo.
Dr. Liliana Doganova is an Associate Professor in Sociology at the Mines Paris 
at the Université PSL in Paris, France.
Shir Grunebaum is a Researcher in theDepartment of Science and Technology 
Studies at York University inToronto, Canada.
Dr. Rob Hagendijk was an Associate Professor in the Faculty of Social and 
Behavioural Sciences and Dean of the Int. School of Social Sciences and 
Humanities at the University of Amsterdam, The Netherlands. He continues to 
work as a researcher after his retirement.
Prof. Larry Lynd is Associate Dean and Professor in the Faculty of Pharmaceuti‑
cal Sciences at the University of British Columbia in Vancouver, Canada.
Dr. Alexandre Mallard is the Director of the Center for Social Innovation at the 
Mines Paris at the Université PSL in Paris, France.
Faisal Ali Mohamed is a Researcher and PhD Student in the Faculty of Health 
Policy and Equity at York University in Toronto, Canada.
Prof. Ellen Moors is Professor in Innovation and Sustainability, Copernicus Insti‑
tute of Sustainable Development, at Universiteit Utrecht, The Netherlands.
Dr. Claudio Cordovil Oliveira is a Researcher in Public Health at the Sergio 
Arouca National School of Public Health (ENSP/Fiocruz) in Rio de Janeiro, 
Brazil.
Dr. Florence Paterson is a Research Engineer and Assistant Professor in Sociol‑
ogy at the Mines Paris at the Université PSL in Paris, France.
Vanessa Scanga is a Researcher and PhD Student at the Osgoode Hall Law 
School of York University in Toronto, Canada.
Dr. Julino Soares is a Researcher at the The Federal University of Sao Paulo 
(UNIFESP) and a Postdoctoral Candidate in the School of Public Health at the 
University of São Paulo, Brazil.
Professor Vololona Rabeharisoa is Professor of Sociology at the Mines Paris at 
the Université PSL in Paris, France.
Dr. Tineke Kleinhout‑Vliek is a Post Doctoral Researcher in the Geosciences, 
Innovation Studies, Innovation and Sustainability Institute at Universiteit 
Utrecht, The Netherlands.

Funding
This project is made possible through the Trans‑Atlantic Platform for Social Sci‑
ence and Humanities that brings together public research funders from South 
America, North America and Europe. The Social Pharmaceutical Innovation 
project is file no.: 463.18.238. The Brazilian component of this study is funded 
by the Fundacao de Amparo a Pesquisa do Estado de Sao Paulo Process num‑
ber 19/02519‑0. The Canadian component of this study is funded by the Social 
Sciences and Humanities Research Council of Canada file no.: 2002‑2019‑0006. 
The Dutch component of this study is funded by the Dutch Research Council 
(NWO) project number: 463.18.238. The French component of this study is 
funded by the Agence Nationale de la Recherche (ANR) project number: 
ANR‑19‑ISOC‑0001‑03.

Availability of data and materials
Not applicable. This manuscript does not contain any data.

Declarations

Ethics approval and consent to participate
Not applicable. As a position statement no research using animals or people 
was used in the production of this work.

Consent for publication
Not applicable. This manuscript does not contain data from any individual 
person.

Competing interests
FAM is currently employed at Health Canada. There are no other competing 
interests.

Author details
1 Department of Science, Technology and Society, 307 Bethune College, York 
University, 4700 Keele Street, Toronto, ON M3J 1P3, Canada. 2 University of São 
Paulo Public Health School, Health Law Research Center of the University 
of São Paulo, Av. Dr. Arnaldo, 715, São Paulo, Brazil. 3 Copernicus Institute 
of Sustainable Development, Universiteit Utrecht, Princetonlaan 8a, 3584 
CB Utrecht, The Netherlands. 4 São Camilo Medical School, School of Public 
Health, University of São Paulo, Av. Dr. Arnaldo, 715, São Paulo, Brazil. 5 Mines 
ParisTech, Université PSL in Paris, 60 Boulevard Saint Michel, 75272 Paris Cedex 
06, France. 6 Department of Science and Technology Studies, 307 Bethune Col‑
lege, York University, 4700 Keele Street, Toronto, ON M3J 1P3, Canada. 7 Faculty 
of Social and Behavioural Sciences, International School of Social Sciences 
and Humanities, University of Amsterdam, Spui 2, 1012 WX Amsterdam, The 
Netherlands. 8 Faculty of Pharmaceutical Sciences, University of British Colum‑
bia, 2405 Wesbrook Mall, Vancouver, BC V6T 1Z3, Canada. 9 Center for Social 
Innovation, Université PSL in Paris, Mines ParisTech60 Boulevard Saint Michel, 
75272 Paris Cedex 06, France. 10 Faculty of Health Policy and Equity, York Uni‑
versity, 4700 Keele Street, Toronto, ON M3J 1P3, Canada. 11 Innovation and Sus‑
tainability, Copernicus Institute of Sustainable Development, Universiteit 
Utrecht, Princetonlaan 8a, 3584 CB Utrecht, The Netherlands. 12 Public Health 
at the Sergio Arouca National School of Public Health (ENSP/Fiocruz), Av. Brazil, 
4365 ‑ Manguinhos, Rio de Janeiro, Brazil. 13 Osgoode Hall Law School of York 
University, 4700 Keele Street, Toronto, ON M3J 1P3, Canada. 14 The Federal Uni‑
versity of Sao Paulo (UNIFESP), School of Public Health at the University of São 
Paulo, Av. Dr. Arnaldo, 715, São Paulo, Brazil. 15 Geosciences, Innovation Studies, 
Innovation and Sustainability Institute, Universiteit Utrecht, Princetonlaan 8a, 
3584 CB Utrecht, The Netherlands. 

Received: 28 February 2022   Accepted: 13 August 2022

References
 1. Commissioner O of the. Rare disease day 2020: FDA continues important 

work on treatments for rare diseases. FDA. 2020 Sept 9 [cited 2021 May 
1]; https:// www. fda. gov/ news‑ events/ fda‑ voices/ rare‑ disea se‑ day‑ 2020‑ 
fda‑ conti nues‑ impor tant‑ work‑ treat ments‑ rare‑ disea ses

 2. Hurron J. New report finds medical treatments for rare diseases account 
for only 11% of US drug spending; nearly 80% of orphan products treat 
rare diseases exclusively. NORD (National Organization for Rare Disorders). 
2021 [cited 2021 May 1]. https:// rared iseas es. org/ new‑ report‑ finds‑ medic 
al‑ treat ments‑ for‑ rare‑ disea ses‑ accou nt‑ for‑ only‑ 11‑ of‑ us‑ drug‑ spend 
ing‑ nearly‑ 80‑ of‑ orphan‑ produ cts‑ treat‑ rare‑ disea ses‑ exclu sively/

 3. Dolgin E. Big pharma moves from “blockbusters” to “niche busters.” Nat 
Med. 2010;16(8):837–837.

 4. Goldacre B. Are clinical trial data shared sufficiently today? No. BMJ. 
2013;9(347): f1880.

 5. Qian Y. Do national patent laws stimulate domestic innovation in a global 
patenting environment? A cross‑country analysis of pharmaceutical pat‑
ent protection, 1978–2002. Rev Econ Stat. 2007;89(3):436–53.

 6. Luzzatto L, Hyry HI, Schieppati A, Costa E, Simoens S, Schaefer F, et al. 
Outrageous prices of orphan drugs: a call for collaboration. The Lancet. 
2018;392(10149):791–4.

 7. Rollet P, Lemoine A, Dunoyer M. Sustainable rare diseases business 
and drug access: no time for misconceptions. Orphanet J Rare Dis. 
2013;8(1):109.

 8. Furlong P, Bridges JFP, Charnas L, Fallon JR, Fischer R, Flanigan KM, et al. 
How a patient advocacy group developed the first proposed draft guid‑
ance document for industry for submission to the U.S. Food and Drug 
Administration. Orphanet J Rare Dis. 2015;10(1):82.

https://www.fda.gov/news-events/fda-voices/rare-disease-day-2020-fda-continues-important-work-treatments-rare-diseases
https://www.fda.gov/news-events/fda-voices/rare-disease-day-2020-fda-continues-important-work-treatments-rare-diseases
https://rarediseases.org/new-report-finds-medical-treatments-for-rare-diseases-account-for-only-11-of-us-drug-spending-nearly-80-of-orphan-products-treat-rare-diseases-exclusively/
https://rarediseases.org/new-report-finds-medical-treatments-for-rare-diseases-account-for-only-11-of-us-drug-spending-nearly-80-of-orphan-products-treat-rare-diseases-exclusively/
https://rarediseases.org/new-report-finds-medical-treatments-for-rare-diseases-account-for-only-11-of-us-drug-spending-nearly-80-of-orphan-products-treat-rare-diseases-exclusively/


Page 12 of 13Douglas et al. Orphanet Journal of Rare Diseases          (2022) 17:344 

 9. Young A, Menon D, Street J, Al‑Hertani W, Stafinski T. Exploring patient 
and family involvement in the lifecycle of an orphan drug: a scoping 
review. Orphanet J Rare Dis. 2017;12(1):188.

 10. Schellekens H, Aldosari M, Talsma H, Mastrobattista E. Making individual‑
ized drugs a reality. Nat Biotechnol. 2017;35(6):507–13.

 11. Dooms M, Carvalho M. Compounded medication for patients with rare 
diseases. Orphanet J Rare Dis. 2018;13(1):1.

 12. Kalkman S, Arentshorst M, Hoekman J, Boon W, Uijtendaal E, van Thiel 
G, et al. In‑hospital production of medicines: preparing for disruption. 
Trends Biotechnol. 2020;38(10):1045–7.

 13. Macchia F. Differential pricing: solidarity at times of financial crisis. 
Orphanet J Rare Dis. 2014;9(1):O28.

 14. Zaric GS, Xie B. The impact of two pharmaceutical risk‑sharing agree‑
ments on pricing, promotion, and net health benefits. Value Health. 
2009;12(5):838–45.

 15. Branning G, Lynch M, Hayes K. Value‑based agreements in healthcare: 
willingness versus ability. Am Health Drug Benefits. 2019;12(5):232–4.

 16. Triki N, Ash N, Porath A, Birnbaum Y, Greenberg D, Hammerman A. Risk 
sharing or risk shifting? On the development of patient access schemes 
in the process of updating the national list of health services in Israel. 
Expert Rev Pharmacoecon Outcomes Res. 2019;19(6):749–53.

 17. Al‑Omar HA, Alghannam HH, Aljuffali IA. Exploring the status and 
views of managed entry agreements in Saudi Arabia: mixed‑methods 
approach. Expert Rev Pharmacoecon Outcomes Res. 2021;21(4):837–45.

 18. Efthymiadou O, Kanavos P. Determinants of managed entry agreements 
in the context of health technology assessment: a comparative analysis 
of oncology therapies in four countries. Int J Technol Assess Health Care. 
2021;37(1):e31.

 19. Zaric GS. How risky is that risk sharing agreement? Mean–variance 
tradeoffs and unintended consequences of six common risk sharing 
agreements. MDM Policy Pract. 2021;6(1):2381468321990404.

 20. Wong JF, Brown EJ, Williams E, Bullock AN. Fostering open collaboration 
in drug development for paediatric brain tumours. Biochem Soc Trans. 
2019;47(5):1471–9.

 21. Morgan MR, Roberts OG, Edwards AM. Ideation and implementation of 
an open science drug discovery business model—M4K Pharma. Well‑
come Open Res. 2018;6(3):154.

 22. Bunnik EM, Aarts N, van de Vathorst S. The changing landscape of 
expanded access to investigational drugs for patients with unmet medi‑
cal needs: ethical implications. J Pharm Policy Pract. 2017;10(1):10.

 23. Padua A, Partika L, Bonamici D, Rahal Cabello J, Kohiyama C, Spinardi P, 
et al. Registration pathways to accelerate regulatory assessment of inno‑
vative medicines in Latin America. J Public Health Pol. 2020;41(4):481–95.

 24. Pinch TJ, Bijker WE. The social construction of facts and artefacts: or how 
the sociology of science and the sociology of technology might benefit 
each other. Soc Stud Sci. 1984;14(3):399–441.

 25. Boon WPC, Moors EHM, Kuhlmann S, Smits REHM. Demand articulation in 
intermediary organisations: the case of orphan drugs in the Netherlands. 
Technol Forecast Soc Chang. 2008;75(5):644–71.

 26. Boon WPC, Moors EHM, Kuhlmann S, Smits REHM. Demand articulation 
in emerging technologies: intermediary user organisations as co‑produc‑
ers? Res Policy. 2011;40(2):242–52.

 27. Baird LG, Trusheim MR, Eichler HG, Berndt ER, Hirsch G. Comparison 
of stakeholder metrics for traditional and adaptive development and 
licensing approaches to drug development. Ther Innov Regul Sci. 
2013;47(4):474–83.

 28. Milligan PA, Brown MJ, Marchant B, Martin SW, van der Graaf PH, 
Benson N, et al. Model‑based drug development: a rational approach 
to efficiently accelerate drug development. Clin Pharmacol Ther. 
2013;93(6):502–14.

 29. Doggrell SA. Found in translation: integrated approaches to drug devel‑
opment. Expert Rev Clin Pharmacol. 2011;4(2):207–9.

 30. Lynch HF, Caplan A, Furlong P, Bateman‑House A. Helpful lessons 
and cautionary tales: how should COVID‑19 drug development and 
access inform approaches to non‑pandemic diseases? Am J Bioeth. 
2021;21(12):4–19.

 31. Low ZY, Farouk IA, Lal SK. Drug repositioning: new approaches and future 
prospects for life‑debilitating diseases and the COVID‑19 pandemic 
outbreak. Viruses. 2020;12(9):1058.

 32. Jasanoff S. Designs on nature: science and democracy in Europe and the 
United States. Princeton, NJ: Princeton University Press; 2011. p. 392.

 33. Krabbenborg L, Vissers LELM, Schieving J, Kleefstra T, Kamsteeg EJ, 
Veltman JA, et al. Understanding the psychosocial effects of WES test 
results on parents of children with rare diseases. J Genet Counsel. 
2016;25(6):1207–14.

 34. Kole A, Faurisson F. Rare diseases social epidemiology: analysis of Inequal‑
ities. In: Posada de la Paz M, Groft SC, editors. Rare diseases epidemiology. 
Dordrecht: Springer; 2010. p. 223–50. https:// doi. org/ 10. 1007/ 978‑ 90‑ 
481‑ 9485‑8_ 14 (Advances in experimental medicine and biology).

 35. Kiefer P, Kirschner J, Pechmann A, Langer T. Experiences of caregivers 
of children with spinal muscular atrophy participating in the expanded 
access program for nusinersen: a longitudinal qualitative study. Orphanet 
J Rare Dis. 2020;15(1):194.

 36. Jasanoff S. The idiom of co‑production. In: Jasanoff S, editor. States of 
knowledge. London: Routledge; 2004.

 37. Boon W, Moors E. Exploring emerging technologies using metaphors—
a study of orphan drugs and pharmacogenomics. Soc Sci Med. 
2008;66(9):1915–27.

 38. Douglas CMW, Wilcox E, Burgess M, Lynd LD. Why orphan drug coverage 
reimbursement decision‑making needs patient and public involvement. 
Health Policy. 2015;119(5):588–96.

 39. Rabeharisoa V, Callon M, Filipe AM, Nunes JA, Paterson F, Vergnaud F. 
From ‘politics of numbers’ to ‘politics of singularisation’: patients’ activism 
and engagement in research on rare diseases in France and Portugal. 
BioSocieties. 2014;9(2):194–217.

 40. Rabeharisoa V, Moreira T, Akrich M. Evidence‑based activism: patients’, 
users’ and activists’ groups in knowledge society. BioSocieties. 
2014;9(2):111–28.

 41. Moors EHM, Faber J. Orphan drugs: unmet societal need for non‑profita‑
ble privately supplied new products. Res Policy. 2007;36(3):336–54.

 42. Douglas CMW, Panagiotoglou D, Dragojlovic N, Lynd L. Methodology for 
constructing scenarios for health policy research: the case of coverage 
decision‑making for drugs for rare diseases in Canada. Technol Forecast 
Soc Chang. 2021;1(171): 120960.

 43. Rizzardo S, Bansback N, Dragojlovic N, Douglas C, Li KH, Mitton C, et al. 
Evaluating Canadians’ values for drug coverage decision making. Value 
Health. 2019;22(3):362–9.

 44. Kleinhout‑Vliek T, de Bont A, Boysen M, Perleth M, van der Veen R, 
Zwaap J, et al. Around the tables—contextual factors in healthcare 
coverage decisions across western Europe. Int J Health Policy Manag. 
2020;9(9):390–402.

 45. Kleinhout‑Vliek T, de Bont A, Boer B. The bare necessities? A realist review 
of necessity argumentations used in health care coverage decisions. 
Health Policy. 2017;121(7):731–44.

 46. Kleinhout‑Vliek T, de Bont A, Boer B. Necessity under construction—soci‑
etal weighing rationality in the appraisal of health care technologies. 
Health Econ Policy Law. 2021;16(4):457–72.

 47. Rabeharisoa V, Doganova L. War on diseases. Patient organizations’ 
problematization and exploration of market issues. In: Geiger S, editor. 
Healthcare activism markets, morals, and the collective goods. Oxford: 
Oxford University Press; 2021. p. 55–85.

 48. Rabeharisoa V, Bourret P. Staging and weighting evidence in biomedicine 
comparing clinical practices in cancer genetics and psychiatric genetics. 
Soc Stud Sci. 2009;39(5):691–715.

 49. European Commission. GUIDE TO SOCIAL INNOVATION. 2013 Mar [cited 
2021 April 27]. https:// ec. europa. eu/ eip/ ageing/ libra ry/ guide‑ social‑ 
innov ation_ en

 50. Westley F, Antadze N. Making a difference: strategies for scaling social 
innovation for greater impact. Innov J. 2010;15(2):1–19.

 51. Nicholls A, Simon J, Whelan C. Introduction: dimensions of social innova‑
tion. In: Nicholls A, Simon J, Whelan C, editors. New frontiers in social 
innovation research. London: Palgrave Macmillan UK; 2015.

 52. Mumford MD. Social innovation: ten cases from Benjamin Franklin. Creat 
Res J. 2002;14(2):253–66.

 53. Krlev G, Anheier HK, Mildenberger G. Social innovation: comparative 
perspectives. In: Anheier HK, Krlev G, Mildenberger G, editors. Introduc‑
tion: social innovation—what is it and who makes it? London: Routledge; 
2019. p. 3–35.

 54. McGowan K, Westley F. At the root of change: the history of social innova‑
tion. In: Nicholls A, Gabriel M, Whelan C, editors. New frontiers in social 
innovation research. London: Palgrave Macmillan; 2015. p. 52–68.

https://doi.org/10.1007/978-90-481-9485-8_14
https://doi.org/10.1007/978-90-481-9485-8_14
https://ec.europa.eu/eip/ageing/library/guide-social-innovation_en
https://ec.europa.eu/eip/ageing/library/guide-social-innovation_en


Page 13 of 13Douglas et al. Orphanet Journal of Rare Diseases          (2022) 17:344  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 55. Clayton A, Radcliffe N, Bruce CA. Systems thinking. In: Spellerberg I, 
Fogel DS, Fredericks SE, Butler Harrington LM, editors. Berkshire ency‑
clopedia of sustainability, vol. 6. Great Barrington, MA: Berkshire; 2012. 
p. 345–8 (Measurements, indicators, and research methods for 
sustainability).

 56. Anheier HK, Krlev G, Mildenberger G. Social innovation: comparative 
perspectives. New York: Routledge; 2019.

 57. Portales L. Social innovation: origins, definitions, and main elements. In: 
Portales L, editor. Social innovation and social entrepreneurship. Cham: 
Springer; 2019. p. 1–14.

 58. Phills JA, Deiglmeier K, Miller DT. Rediscovering social innovation. Stanf 
Soc Innov Rev. 2008;6(4):34–43.

 59. Nicholls A, Opal C. Fair trade: market‑driven ethical consumption. Lon‑
don: SAGE; 2005.

 60. Srinivas ML, Yang EJ, Shrestha P, Wu D, Peeling RW, Tucker JD. Social inno‑
vation in diagnostics: three case studies. Infect Dis Poverty. 2020;9(1):20.

 61. Gardner CA, Acharya T, Yach D. Technological and social innovation: a 
unifying new paradigm for global health. Health Aff. 2007;26(4):1052–61.

 62. Eichler GM, Schwarz EJ. What sustainable development goals do social 
innovations address? A systematic review and content analysis of social 
innovation literature. Sustainability. 2019;11(2):522.

 63. Millard J. How social innovation underpins sustainable development. 
In: Howaldt J, Kaletka C, Schröder A, Zirngiebl M, editors. Atlas of social 
innovation: new practices for a better future. Dortmund: Technische 
Universität Dortmund; 2018. p. 41–3.

 64. Periac F, David A, Roberson Q. Clarifying the interplay between social 
innovation and sustainable development: a conceptual framework 
rooted in paradox management. Eur Manag Rev. 2018;15(1):19–35.

 65. Kauffman SA. Investigations. Oxford: Oxford University Press; 2000.
 66. Johnson S. Where good ideas come from: the natural history of innova‑

tion. Harmondsworth: Penguin; 2011.
 67. Genomics4RD [Internet]. Genomics4RD. [cited 2022 Feb 26]. https:// 

www. genom ics4rd. ca
 68. Share4Rare—Homepage [Internet]. Share4Rare. [cited 2022 Feb 26]. 

http:// www. share 4rare. org/ homep age
 69. Crooke ST. A call to arms against ultra‑rare diseases. Nat Biotechnol. 

2021;39(6):671–7.
 70. Inspire2Live—Home [Internet]. Inspire2Live. [cited 2022 Feb 26]. https:// 

inspi re2li ve. org/
 71. Roessler HI, Knoers NVAM, van Haelst MM, van Haaften G. Drug repurpos‑

ing for rare diseases. Trends Pharmacol Sci. 2021;42(4):255–67.
 72. Ottawa Hospital Research Institute. Canadian‑Led Immunotherapies in 

Cancer: CLIC‑1901 for the treatment of patients with relapsed/refractory 
CD19 Positive Hematologic Malignancies. clinicaltrials.gov; 2021 Feb 
[cited 2021 June 9]. Report No.: study/NCT03765177. https:// clini caltr ials. 
gov/ ct2/ show/ study/ NCT03 765177

 73. Ali SR, Raimond V, Degrassat‑Théas A, Jacquet LR, Rochaix L, Lu X, et al. 
Early access schemes and pricing strategies: a case study on temporary 
authorization for use in France from 1994 to 2016. Revue francaise des 
affaires sociales. 2018;3:69–89.

 74. Baran‑Kooiker A, Czech M, Kooiker C. Multi‑criteria decision analysis 
(MCDA) models in health technology assessment of orphan drugs—a 
systematic literature review. Next steps in methodology development? 
Front Public Health. 2018;6:287. https:// doi. org/ 10. 3389/ fpubh. 2018. 
00287.

 75. Lasalvia P, Prieto‑Pinto L, Moreno M, Castrillón J, Romano G, Garzón‑
Orjuela N, et al. International experiences in multicriteria decision analysis 
(MCDA) for evaluating orphan drugs: a scoping review. Expert Rev 
Pharmacoecon Outcomes Res. 2019;19(4):409–20.

 76. Hollak CE, van den Berg S, Timmers L, Canoy M. Beoordeling van de 
prijs van een geneesmiddel. Niet alleen op basis van de waarde voor de 
patiënten. Ned Tijdschr Geneeskd. 2021;165(37):D6334.

 77. Klemp M, Frønsdal KB, Facey K. What principles should govern the 
use of managed entry agreements? Int J Technol Assess Health Care. 
2011;27(1):77–83.

 78. Holleman MS, Uyl‑de Groot CA, Goodall S, van der Linden N. Deter‑
mining the comparative value of pharmaceutical risk‑sharing policies 
in non‑small cell lung cancer using real‑world data. Value Health. 
2019;22(3):322–31.

 79. Garner S, Rintoul A, Hill SR. Value‑based pricing: l’enfant terrible? Pharma‑
coeconomics. 2018;36(1):5–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.genomics4rd.ca
https://www.genomics4rd.ca
http://www.share4rare.org/homepage
https://inspire2live.org/
https://inspire2live.org/
https://clinicaltrials.gov/ct2/show/study/NCT03765177
https://clinicaltrials.gov/ct2/show/study/NCT03765177
https://doi.org/10.3389/fpubh.2018.00287
https://doi.org/10.3389/fpubh.2018.00287

	Social pharmaceutical innovation and alternative forms of research, development and deployment for drugs for rare diseases
	Abstract 
	Background
	Towards social pharmaceutical innovation
	Pharmaceutical R&D in rare diseases as an interactive and multi-faceted process
	From social innovation to social pharmaceutical innovation
	Defining social pharmaceutical innovation (SPIN)

	Social pharmaceutical innovation: a tentative typology
	Towards an analytical framework for social pharmaceutical innovation
	Initial points of discussion relating to social pharmaceutical innovation

	Conclusion
	Acknowledgements
	References


