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Preface

This book will give you an overview of the steps involved in taking a new biomedical
invention and making it into a commercially available product. The products covered
are drugs (both small molecules and biologics), medical devices, diagnostics, and their
combination products. These product definitions are given by the Food and Drug
Administration (FDA) — the regulatory agency responsible for overseeing the world’s
single largest healthcare market in the United States. The term “biomedical technolo-
gies” refers to the collective technologies underlying these FDA-regulated products:
biotechnology, various engineering technologies, chemistry, and materials science, etc.

The book’s goal is to highlight key issues that will help improve chances of success
through the complete commercialization process for biomedical technologies and prod-
ucts. This book aims to help you understand what questions to ask as you go through the
planning and processes involved. In addition, the text will highlight issues to expect when
you launch your invention from the laboratory into a business for commercialization.

This text started as an expansion of a series of lectures given to students at the Lally
School of Management and Technology, Rensselaer Polytechnic Institute in Troy,
New York, in a course titled “Commercializing Biomedical Technology.” The course
filled a gap in biomedical and biotechnology engineering and science education by
providing practical information about the process in commercializing the engineered
ideas and bringing those solutions to the people that need them.

This content in this book could be used to bring science and engineering students
together with business and law students, showing them the benefits of approaching
this complex process as a team. Many students who studied the book in courses have
found the information useful in securing positions and fitting into the work environ-
ment of the biotech industry and its service sectors from day one. In addition, the book
helped them better understand the big picture context within which they were
working. It turns out that the overview provided by this book is also useful as a quick
reference guide for strategic planning or for career transitions for senior executives.

I have attempted to keep a practical perspective in selecting the content, so that
scientists and managers in the industry can apply these concepts, issues, and exercises
within the context of their job functions in industry. What’s more, aspiring entrepre-
neurs may walk through all the steps and exercises found here, to create a commercial-
ization plan and form a business plan for a new venture (Figure 1). Business models
and financial plans vary with the economic or personal context and goals of the
founders. However, any business model, to be successful, must come from an
understanding of the complete commercialization path for the regulated product.
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BUSINESS PLAN

Business Financial

Develop t model plan gets

strategy

Commercialization Plan
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IDEA

Figure 1 First you have to understand how your idea will be developed into a product and
identify key development milestones on the critical path to reach the paying customers. That
gives you a budget and financial plan. Then you can choose a business model and prepare a
business/financial plan to execute that development strategy. It all starts with thoroughly
understanding the product commercialization path.

COMPONENTS OF A PRODUCT COMMERCIALIZATION PLAN

Plan Position Pitch Patent Product Pass! Production Profits
INDUSTRY MARKET STARTUP A NEW INTELLECTUAL NEW PRODUCT REGULATORY  MANUFACTURE REIMBURSEMENT
CONTEXT RESEARCH VENTURE PROPERTY RIGHTS DEVELOPMENT PLAN

Technology Market need, ~ Opportunity Intellectual Stage gate new Regulatory Production Coverage, Coding,
positioning Specific recognition, property product testing strategy -working Planning Payment, Distribution,
and strategy,  indication of people in the managementand  and development with FDA toward marketing and sales
corporate interest, market business, business licensing strategy, ~ plan, budget, approval planning

portfolio size and plans, pitch for Patent content for ~ Gannt chart

strategy, segments, financing, from market protection,

industrial product scientist to CEO Business models

value chain characteristics

context

Figure 2 Roadmap to creating a commercialization plan. The linear stages shown here reflect the
layout of the book chapters. Figure 3 represents the iterative feedback from various areas that
would eventually define and launch an idea into a viable commercial product

The linear roadmap in Figure 2 shows the components that must be assessed to
build a sound commercialization plan. The planning is carried out iteratively as you
proceed through the chapters, with increased understanding of the needs of each step.
The arrows below the specific chapters in Figure 2 illustrate the fact that all these
components feed into a successful commercial and product development plan. The
planning component on starting a business — Chapter 3 on pitching an opportunity and
founding and financing a new venture — is new in this edition. Chapter 3 was written in
response to queries from readers who asked in some manner to include a practical
guide to ease the transition from scientist to company founder and executive (CEO,
CSO, CTO, COQO, etc). I had the benefit of also drawing from my own experiences
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Figure 3 Successful development of new biomedical products for a competitive and regulated
marketplace requires a full and thorough understanding of specific issues in the full value chain,
discussed in the book. As feedback from various areas is defined for the specific product
concept, the commercialization and product development plan will be revised (indicated by
thinner feedback arrows above).

and those of many others from the annual BioBusiness course (offered to executives
and first-time entrepreneurs in USI [Universita della Svizerra Italiana], Switzerland).
Thus, instead of echoing many texts on the generic basics of writing and pitching
business plans, I have tried to highlight issues that I have seen arise in science-based
startups. Scientist-founders (technopreneurs) often face unique challenges in these
science-based ventures due to their highly analytical and technical training back-
grounds, which don’t always translate well in a sparse-data environment. I hope the
points in this chapter paint a clearer picture of the rocky reefs ahead, so founders can
navigate better and launch and grow their ideas successfully.

The process of doing science and the process of building commercial entities can be
represented as linear, but the practice of both is path-dependent and iterative. Learning
and understanding grow by doing each experiment or building each step of a com-
mercialization plan. The schematic in Figure 3 illustrates with arrows the process of
feedback between the various components of a commercialization process. As an
example, the regulatory path influences the product development plan and defines the
markets accessed by the product. Likewise, the scope of intellectual property rights
influences the direction of development and access to specific markets. Thus, iterative
feedback from evaluating the specific regulatory pathways or intellectual property
rights might require reconfiguration of the original invention in its product character-
istics or its applications.

The process for planning new product development might for instance follow the
steps:

Idea — invention — market research — intellectual property search — define product and
indication(s) of interest — plan the key product development steps — check on regulatory
strategy — revise product development plan and characteristics — check on reimbursement
strategy — revise product characteristics and product development plan.

The result will be a comprehensive product development and commercialization plan
with a timeline and budget. The exercises at the end of the chapters will help guide the
reader through these steps. Somewhere in this iterative loop of business planning, you
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decide the opportunity is the right one and launch the new venture, stepping through
Chapter 3 in greater detail. Many companies start with a novel technology and a
general idea about the market application. While that will not change in this
innovation-driven, science-based industry, the steps outlined in this book highlight
how important it is to define the specific indication (application) within the context of
regulatory and reimbursement gateways.

I hope that this text, in addition to serving as a reference to industry executives and
practitioners, continues to be taught at the undergraduate, graduate and executive
education levels. Courses that teach this book will, it is hoped, create a more conscious
and self-aware breed of scientist and engineer who will use this foresight to better
guide their inventions to become useful products in the world. Finally, it is my hope
that better thinking and planning in the development of regulated products will help
improve the efficiency, success, and quality of biomedical technology commercial-
ization, increasing the number of innovative products that can be delivered to
help people.

Shreefal Mehta PhD MBA

Entrepreneur in Residence, Severino Center for Entrepreneurship at RPI
Executive Chair and co-founder, Pulmokine Inc.

Commercialization advisor, investor, and serial entrepreneur.



