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Abstract

Efforts to develop a male contraceptive method beyond condoms and vasectomy have been
on-going for nearly 70 years. During this time, there have been ebbs and modest flows of
resources available to support product development, but not at a level sufficient to carry research
efforts through to market. The small community of researchers that have continued to pursue
the development of male contraceptives is comprised of dedicated scientists who have a great
deal of knowledge and experience to offer. While collaboration has been an organic outcome of
limited resources, competing research objectives and geographically diverse locations have made
consistent and sustained progress challenging, particularly for those working in the earliest stages
of developing nonhormonal, reversible male contraceptive methods. While the past decade has
seen an increase in funding to the field, the levels are still modest when placed in the context of
actual costs to bring products to market. In addition, there are challenges still to be identified given
that there is no regulatory precedent for these products. These challenges present an excellent use
case for the application of design-thinking or human centered design, as a means of generating
novel solutions. By engaging those with deep technical expertise in the field of male contraception
as well as thought leaders from other fields of practice, design-thinking offers an opportunity to
identify potential strategies, including nontraditional approaches, capable of driving the product
development process forward, in a faster and more efficient manner.

Summary sentence

An organizational framework that engages and supports researchers and demonstrates apprecia-
ble collaborative outputs will result in a faster path to market for nonhormonal, reversible male
contraceptive products.

Key words: contraception, human reproduction, male sexual function, reproductive behavior.

Introduction While initially focused on advocacy and awareness building, MCI
Male contraceptive initiative (MCI), established as a 501(c)3 in has matured into a leading funder of the research and development of
2014, is led by a mission to facilitate the research and development nonhormonal, reversible male contraception (NHRMC), providing
of male contraceptives for people around the world and to build more than $3 million in grant funding since 2017.

awareness among researchers, donors, and the general public about With best-case scenario leads in the NHRMC pipeline still over a
the demand for and status of novel male contraceptive methods. decade away from market, MCI views its role as one of outreach,
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facilitation, and advocacy; serving multiple stakeholders includes
researchers, potential product champions, and transitional and trans-
lational change agents who will play a critical role in bridging
awareness between the current generation and future end-users of
NHRMC products. The overarching goal of these efforts is to
facilitate efficiency in current product development processes as well
as to proactively predict and mitigate down-stream challenges.

One of the biggest challenges facing the field of NHRMC is the
limited availability of funding. While leads in male contraceptive
product development have been pursued since the 1930s, many
of the traditional avenues of funding for contraceptive R&D have
historically focused on developing and improving existing female-
targeted methods. This prioritization made sense historically, given
the disproportionate burden of an unintended pregnancy, biological
and otherwise, that falls upon women. However, the past two
decades has seen a renewed interest and growing vocal support
for the development of more male contraceptive methods [1, 2]. A
consumer research study published by MCI in 2019 indicated that a
minimum of 17 million men in the USA alone are seeking contracep-
tive options, beyond condoms and vasectomy, that fit their lifestyle
and relationship status [3]. This desire, fueled by additional concerns
regarding the impact of population growth on the environment
and social inequities, including links between unintended pregnancy,
poverty, and poor health among disadvantaged populations [4], has
primed the contraceptive ecosystem to move to a second phase of
development. This second phase continues to address the needs of
women by expanding and improving upon existing methods while
also considering the role of male methods, the needs of men, and their
engagement in reproductive health. Indeed, the very nature of gender
as a binary concept is being challenged in our current society, calling
for a more inclusive view of issues associated with reproductive
health [5] that could be supported through a more diverse method
mix.

An environment of limited funding, while challenging, does have
its benefits. The need for working with limited resources has fostered
an intimate research community built on decades of collaboration
and partnerships. This sense of community is what compelled MCI
to explore how we might expand upon and organize a cooperative
practice, a collective that would foster an efficient pace through
the product development process with diversity in research concepts
and resulting products while also demonstrating a compelling case
to contemporary philanthropists and impact investors. This team
science approach has been well demonstrated and reported in the
literature for the ability to “enhance biomedical research motiva-
tion” [6] and for the potential to result in greater productivity and
scientific impact while producing more innovative products [7].

To explore the feasibility of developing such a collaborative, MCI
looked to harness the power of design-thinking, or human-centered
design (HCD), an approach to problem solving that is “constructive,
experiential, and rooted in the needs and context of end-users of a
product or service to develop novel solutions” [8]. The use of HCD in
the global health sector has been an increasing practice over the past
decade as a means of improving population-level health outcomes
through social innovation [9].

In support of this effort, MCI engaged IDEO, a global design
firm that works to advance the practice of HCD across industries
from health to technology, to lead an ideation workshop that would
facilitate independent thinking as a means of identifying challenges
and opportunities in the development of NHRMC.

Given that male contraception is a field with broad, reaching
challenges that require a thoughtful cross-disciplinary approach,
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Table 1. Overview of expertise across workshop participants.

Area of expertise # of participants

Blockchain
Business design

DN ==

Clinical research

—_
oo

Contraceptive research/scientists
Engineering

Film making

Individuals w/ venture capital

O = W

experience

IP law

MPT

Potential investors
Product design
Public health
Regulatory

N RO BN =

Note: Some individuals are included in two or more categories.

the 30 workshop attendees represented the NHRMC clinical and
laboratory research communities as well as thought leaders from
three different continents, representing 11 interdisciplinary fields
(Table 1).

Materials and methods

HCD is a solutions-based problem solving methodology rooted in
empathizing with individuals most closely affected by a particu-
lar challenge. The approach utilizes qualitative and quantitative
research methodologies to understand the lives, needs, and aspira-
tions of those who are intended to be served by the design, identifying
challenges and working to reposition them as opportunities. The
intention is to first develop a holistic understanding of a challenge
before collaboratively designing potential interventions to address it
(Figure 1).

While HCD is most frequently viewed as a tool to better under-
stand customers for whom a product is being designed, in this
situation, MCI viewed HCD as a means of facilitating discussion.
The goal was to allow the NHRMC research community to con-
nect through the process of identifying the challenges facing their
product development efforts and working together to brainstorm
potential solutions. By viewing the research community as customers
of resources such as funding and advocacy efforts, MCI would be
better positioned to build an effective strategy for supporting the
needs of the field.

Of note, only those researchers currently working in the earli-
est stages of NHRMC were included in the ideation event. This
decision was made given that the vast majority of products cur-
rently in development for NHRMC are in the earliest stages of
product development, discovery, or lead optimization. These leads
are also almost exclusively anticipated to qualify as drug prod-
ucts under US Food and Drug Administration regulatory classifi-
cation. Therefore, they have commonalities in their development
process as well as in the associated issues and challenges they
will face.

The iterative approach at the core of HCD allowed the partic-
ipants to work together, building shared empathy as they identi-
fied existing challenges, concerns for potential challenges further in
the development process, and gaps in knowledge that need to be
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Figure 1. Design-thinking/human-centered design process.

addressed. The first activity of the event focused on reviewing the
product development pathway, or “Journey to Market”. This activity
asked participants to locate where they and their work currently
reside along the development pathway and to list the challenges and
gaps in knowledge that they believe need to be addressed across the
various stages. This activity was followed by a centering exercise,
entitled “North Star” where the participants worked to identify their
individual goals as well as a collective purpose in the context of
developing NHRMCs. Focusing on these identified purpose(s) of
the work, or North Stars, the participants were able to move on to
identify key stakeholders related to successfully achieving their goals.

With challenges and stakeholders identified, the participants
shifted to the process of brainstorming through ideation and pro-
totyping, developing what is considered the cornerstone of the HCD
process—the “How Might We” (HMW) question. The process of
developing HMW questions encourages participants to reframe their
challenges as opportunities, with a simple three-part question: (1)
“How” sets the stage for exploration and assumes that a solution
is possible. (2) “Might” encourages ambiguity and optimism, imply-
ing that there are likely many viable solutions, not just one, thus
allowing participants to consider nonconventional solutions. Finally,
(3) “We” emphasizes that solutions will require many voices and
experiences, and reinforces the need for collaboration. Setting the
stage through HMW questions allowed participants to seamlessly
transition through developing approaches or concepts, to answering
the questions, and ultimately identifying solutions to the challenges
identified. An imperative of this stage of the workshop was to
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encourage an environment with freedom from judgment to allow
unconstrained ideas to flow freely. It is this freedom that allows par-
ticipants to consider what they really want “without the constraints
of technology or materials” [10] during this early stage of the process.

Concepts, or prototype solutions, were rapidly generated with
the assistance of a worksheet that led participants through a brief
process of detailing a general overview of their concept, the value
proposition, and any additional information or design aspects that
would further illustrate their vision. Concepts were then presented to
the group and then refined based on patterns identified and various
opportunities for combination.

Finally, participants completed a platform canvas exercise to
depict what a collaborative relationship would look like between
MCI and “someone like them”, with groups forming organically
based on how participants associated their primary relationship with
MCI: as basic scientists, applied scientists, entrepreneurs, regulators,
etc. Key questions were posed to each MCI + partner diad (e.g.,
MCI + scientists) to address the needs, offerings, benefits associated
with the relationship, and hopes and fears of each partner in the
context of the relationship.

Interspersed throughout the HCD activities was carefully curated
roundtable discussions with nonparticipant experts related to lead-
ing products to market, building a collaborative platform, and a field
trip to explore concepts of masculinity.

Following completion of the third day of the ideation workshop,
MCI and IDEO staff worked together to synthesize the results of the
workshop and identify next steps (Figure 2).
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Figure 2. Result of HCD process, including HMW question, concept worksheet, and stakeholders.

Results

Day 1: looking in

Journey to market and challenge identification. It is reasonable to
anticipate in any workshop setting that time will be required for
participants to “warm up” before deep engagement can be expe-
rienced. However, the initial discussion of the drug development
pathway quickly became an engaging and animated discussion. The
first immediate outcome of this discussion was the understand-
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ing that the concept of product development as a linear path-
way is misrepresentative of the actual process. Participants coined
the term “swirling vortex” as a more accurate visual representa-
tion of the process, where each step forward is, indeed, depen-
dent upon the previous step, but also where steps often require
iteration and feedback loops that can transition efforts back to
previous steps. This reframing has resulted in the development of
a swirling vortex model based on input from workshop participants
(Figure 3).
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Figure 3. Swirling vortex.

In all, participants identified hundreds of challenges in this first
exercise. Challenges were grouped into categories addressing the
following key themes:

* Advancing basic science to promote male contraceptive devel-
opment, including gaining a deeper understanding of the basic
biology related to the blood-testis-barrier (BTB) in an effort
to address challenges in developing formulations with targets
located within the BTB.

Anticipating and clarifying potential regulatory challenges

given that no predecessor product for male contraception has
been through review by a stringent regulatory authority.
Understanding the challenges of building a business around

a novel male contraceptive product, and raising capital to
support development.
Understanding the desires of men as they relate to contraceptive

products.

Connecting with distribution and provider networks.
Addressing social stigmas that may impact the uptake of meth-
ods when they reach the market, including the fact that contra-
ception has historically been viewed as a female responsibility.
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North stars. In this exercise, designed to identify key stakeholders
that influence the development and success of NHRMCs, workshop
participants identified 25 individual, organizational, and ecological
stakeholders as potential sources of guidance for development
efforts. These 25 were clustered based on related aspects. For
example, funders, donors, and investors were grouped into a
general category of investors. Priority stakeholder groups were
then identified through a voting exercise where participants
chose the most important stakeholders to them as well as
the stakeholders that they viewed as being the most critical
to facilitating the path to market. The resulting vote clusters
clearly identified the selection of users and investors, respectively,
as the key stakeholders in these two areas. Following these
clusters was environmental groups and pharmaceutical companies,
respectively.

Field trip: transformation + masculinity. A key theme that emerged
early on in the workshop was the need to understand and com-
municate an environment where contraception, beyond condoms
and vasectomy, is not viewed exclusively as a feminine concept.
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To build upon this anticipated point of discussion, a field trip was
coordinated to observe the work of performance artist, Monique
Jenkinson, a cisgender woman who takes on the drag queen per-
sona Fauxnique as a means of exploration across the spectrum
of gender. Monique led participants through a series of exercises
to explore their individual concepts of masculinity and feminin-
ity through movement and a pile sorting activity to gather social
perceptions of masculinity and femininity. These concepts were
then discussed freely as Monique transformed into her alter ego,
Fauxnique.

The activity was designed to integrate heavily into the
concept of empathy as a foundation of HCD. Participants were
able to work through a process of shedding social constraints
related to contraception as a gendered issue, allowing remaining
workshop discussion and activities to focus on the concept of
NHRMC as a means of addressing unintended pregnancy, more
broadly.

Day 2: building

How might we. Following the first roundtable discussion, focused
on the process of taking products to market, participants started
the process of reframing the challenges identified on Day 1 as
opportunities using the HMW approach. The result was the devel-
opment of 10 questions that became the foundation for the remain-
ing workshop activities. They are provided below in no particular
order.

How Might We. ..

® ...create a support system for scientists so they can focus more
on science?

...align funders and grantees with shared goals and assessment
to facilitate funding?
...separate social concepts of masculinity and virility?

...connect scientists and investors around male contraception?
...position male contraceptives within the context of great and
safe sex?

...help funders and investors to understand the return on invest-
ment (ROI) across various male contraceptive opportunities?
...facilitate a concept of asynchronous, attributable team sci-

ence?

.

...create and share a strategic vision for moving forward with
male contraception?

...give male contraceptive advocates the quantitative and qual-
itative evidence they need to prioritize male contraception
among key stakeholders and funders?

¢ ..help everyone in the male contraceptive community to
understand the lives, motivations, and aspirations of target
audiences?

Concept development. Building upon the HMW activity, participants
were asked to develop prototype concepts detailing approaches to
address the HMW questions. Initial rough concepts were devel-
oped and presented to workshop participants. Small groups were
then assembled to revise some of the more promising concepts,
applying an iterative approach to improving upon the initial drafts
by adding additional or refined content. A total of 10 concepts
made it to this stage as outlined below. Concepts ranged from
utilizing social media and mobile applications to engage target users
and gather information about their preferences, to communications
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campaigns to increase awareness and build demand. They include the
following:

(1) Communications/advocacy

* Developing a common suite of messages to present a unified
statement of vision for NHRMC between organizations and
across investors, donors, and other stakeholder groups.

Developing a communications campaign that presents individ-
ual stories describing the motivations of men and their partners
who wish to use NHRMC.

Using social media to identify opportunities to share product

prototype characteristics with potential users to obtain their
input.

Engaging mass media and pop culture channels to model male
contraception as an aspirational social concept.
Developing an app that utilizes gamification as a way of
confirming contraceptive use by both partners.

(2) Product development

* Applying aspects of successful models of product development
extrapolated from other therapeutic areas such as vaccine and
rare disease research.

(3) Funding landscape

* Developing a centralized means of administering grants related
to NHRMC to accelerate submissions and increase access to
limited research funding for multidisciplinary teams.

Reaching a new ecosystem of investors and donors by promot-
ing evidence and developing a business case demonstrating the

high-impact and ROI potential offered by reducing the number
of unintended pregnancies globally. Specifically, participants
identified the need to better promote the secondary impact that
contraception offers by addressing critical social and health
outcomes, including reduced infant and maternal mortality
rates, improved educational outcomes for girls, better economic
outcomes for families, and decrease in environmental impact
and resource demands.

(4) Operational

® Connecting and aligning the NHRMC community of
researchers, allowing them to share goals and resources,
thus promoting wider access to state-of-the-art facilities and
expertise for the field.

* Expanding MCI to become a global coordinating center
for NHRMC stakeholders, connecting researchers, concepts,
investors, and advocates to expedite the time to market for
NHRMC products.

Day 3: moving forward

Collaborative design: platform canvas. The needs, experience, and
offerings of workshop participants varied considerably. Similarly,
the value offered by MCI varies by participant based on their fields
of practice, proximity to NHRMC product development, and other
factors. The final activity, following the second roundtable discussion
on building a collaborative platform, provided participants an
opportunity to close out their workshop experience by developing
a platform canvas. This activity asked users to reflect upon the
needs, offerings, and benefits associated with the groups with whom
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Figure 4. Collaboration platform canvas.

they most closely self-associated (e.g., scientists, entrepreneurs,
etc.) while in parallel articulating their perceptions of the needs,
offerings, and benefits associated with a collaboration with MCL
Participants posted their thoughts onto the corresponding areas
of the canvas along two parallel tracks that were connected at
their base by a description of what a partnership between the
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group and MCI might look like, forming a collaboration pyramid
(Figure 4).

Platform canvases were generated representing relationships
between MCI and eight over-arching groups: basic scientists, applied
scientists, entrepreneurs, biotech, funders, investors, health systems
partners, and universities. While each canvas presented its own
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Table 2. Focus areas and identified needs.

Focus areas (priorities in bold text)

o Collaboration/support system for scientists®
o Solution identification

o Solution optimization

o Cultural stigma and taboo

o User validation

e Go to market strategy

o In-market strategy

Identified needs (priorities in bold text)

o Connect NHRMC scientists + investors

o Facilitate “Team Science”

o Create and share a strategic vision for moving forward with NHRMC

o Give NHRMC advocates the evidence they need to get NHRMC prioritized among funders

o Help funders + investors understand ROI for NHRMC opportunities

o Build alignment between funders + scientists through shared goals and assessments to facilitate funding

o Support scientists so that they can focus more on the science

o Help the NHRMC community better understand the preferences, lives, and attitudes of target audiences

o Separate masculinity and virility
o Position NHRMC within the context of great and safe sex

ANotes: Three overlapping themes (problem identification, collaboration, and new business mindset) were merged into the single category of collaboration/support system for scientists).

unique attributes, a common theme was the need for an organized,
central ecosystem for the field. This ecosystem would not only
provide support and advocacy for the research community but also
serve as a representative for the field, demonstrating an alignment in
vision and path as a means of offering a more compelling investment
case across a pipeline of products versus smaller scale individual
projects.

Day 4: synthesis

The final day of the event consisted of a postworkshop synthesis
exercise conducted by MCI and IDEO. Through this synthesis,
seven focus areas were identified as needing to be addressed by the
NHRMC research and development community. Four of these focus
areas were identified as priority areas with a total of 10 specific needs
identified (Table 2). These needs were further narrowed down to four
priority needs, including:

* Connect NHRMC scientists + investors.

® Facilitate team science.

® Create and share a strategic vision for moving forward with
NHRMC.

® Give NHRMC advocates the evidence they need to get
NHRMC prioritized among funders.

Discussion

The opportunity to assemble a group of multidisciplinary experts
to focus on the challenges associated with one specific field of
practice over the course of 3 uninterrupted days was a privilege
and opportunity that is not lost on the staff of MCI. Scientific
research tends to be an isolated practice, particularly for those
working across different institutions and countries across the globe.
The willingness of these individuals to dedicate their time to this
exercise, based on a methodology that was new to many of them, is
a testament to the dedication of the NHRMC community. Coming
together to create a sense of community, a shared agenda, and
a vision for the field is extraordinarily rare and important. It is
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the hope of MCI that, by using the group’s collective strengths
and knowledge to identify potential solutions to their challenges,
there is also a greater awareness among the participants of
the true potential that they hold both as individuals and as a
collective.

In an effort to continue the momentum established during the
workshop and to promote continued engagement from the team
science community, a final list of three requests were presented for
participants:

¢ Continue to engage with the community in an open and collab-
orative manner.

® Share experiences/learnings/documents via communication
channels that are useful to others in the community (within
comfortable limits with respect to proprietary information).

¢ Share what has not worked, including study results that pro-
duced undesired findings. These lessons often are not shared
through peer review but can be more useful than knowing what
did work.

Encouraged by the results of the workshop, MCI has made
establishing the framework and facilitating the community that is
“team science” a priority in 2020 and looks forward to supporting
the continued pursuit of a research ecosystem that reflects the spirit
of meaningful collaboration established by those who contributed to
this event.
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