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INTRODUCTION

INTRODUCTION

Every year, roughly 100 new biotech companies
are formed. Most will fail, because an idea or a
research finding, however brilliant, is just the
starting point.

Creating and building a biofech company means traveling down
a long and challenging road. The startup must get funding, build
a team, bring in collaborators, prove the science in the lab and
in the clinic, create a compelling business plan, devise a strategy
for bringing a product to market, and keep the momentum going
through the decade or more it takes before revenues start rolling
in. “The thing that's sfriking about biofech is that you have to build
a business where you know the first decade is all about losing
money,” says venture capifalist Terry McGuire at Polaris Partners.

If's a long and daunting list of steps and requirements. In fact,
when Peter Kolchinsky, now Managing Director of RA Capital
Management, set out to distill the advice of more than 60 biotech
executives, venture capitalists, scienfists, and other experts, the
manual he wrote, The Entrepreneur’s Guide to a Biotech Startup,
was nearly 100 pages long.

Last updated in 2004, Kolchinsky's guide is still very valuable. It
covers everything from the essential elements of a business plan to
getting patents and raising money, and has been used in classrooms
around the world.

But a general guidebook, no matter how comprehensive, may
not prepare a budding entrepreneur for all the challenges that lie
ahead, for the simple reason that every startup story is unique.
The starting point can be a scientific breakthrough or a new
technology platform, or just a passion for finding a solution fo an
important unmet medical need. Companies have been successfully
launched both by experienced biotech hands and by academics
with no business background, even by MBA students.

Moreover, the paths of biotech companies are rarely smooth.
Most startups experience devastating failures in the lab or the
clinic. Others abandon their original business models, for instance
switching from marketing genetic information fo discovering drugs
inhouse. Success or failure depends on myriad factors, from the
strength of the science and the market opportunity to the network
of people that a budding entrepreneur can create.

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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Of the more than 50 companies that McGuire has nurtured af
Polaris, “I can think of maybe one that went in a sfraight line,” he
says. "By definition, biotech companies are on a frontier.”

Most of the time, experience is crucial. VWhen biotech veferan
Michael Gilman {now Chairman and CEO of Arrakis
Therapeutics) started Stromedix in 20006, he says, ‘| realized |
couldn't have done it 20 years earlier because it depended on
the wealth of experience | had accumulated.”

In fact, the majority of companies sfarted by Avalon Ventures have

sprung from ideas that Avalon dug up, not from pitches made
by would-be enfrepreneurs. “Tworthirds of the deals we do we
find from doing ground-evel research at academic institutions or
reading journals,” explains Kevin Kinsella, the founder of Avalon,
and founder of more than 125 earlystage companies. There are
times, however, when ignorance is indeed bliss. “VVhen you are
just starfing out, one advantage is that you don't realize what you
are up against,” says Ron Cohen, MD, CEO of Acorda
Therapeutics and Chair of the Biotechnology Innovation
Organization [BIO) Board of Directors from 2015 to 2016.

"If you realized what lay ahead, you might not do it.”

Biofech also lives in a rapidly changing landscape. With innovative
new tools like optogenetics and CRISPR, the science advances
dramatically every year. Investors change, markets evolve.

So it is difficult fo give specific recommendations in a guide.
"Anything anyone writes is likely to become obsolete rather
quickly,” cautions Vicki Safo, professor of Management Practice
at Harvard Business School, and former President of Vertex
Pharmaceuticals. Adds Kolchinsky: “Given how quickly our sector
is evolving, entrepreneurs always need the most current advice
and case sfudies to supplement the more timeless principles of
company building.”

This guide thus makes no attempt to list all the required steps on
the path to biofech success or fo provide a comprehensive

manual for creating a business plan and raising money. Such an
approach may not even be very helpful anyway. “Any notion
there is a bullet point checklist for a business plan that you need
in order o get attention from a venture capitalist is absurd,” says
Kinsella. “Cuttingedge venture funds are delighted fo fund an
idea sketched out on a cocktail napkin.” If if's a great one,

of course.

So instead, this report is an effort to distill the
insights, wisdom, and inspiration from a carefully
selected group of industry pioneers on what it truly
takes to start a successful biotech company, with
examples from their own experience. In interviews,
these biotech leaders highlighted a number of
crucial topics:

* where to begin

* assembling a team

® going virtual or not?

e understanding, managing, and reducing risks

® raising money when you need it

* valuing a startup

* deciding whether (and when) to find partners

e thinking about the exit strategy

* getting through the tough times

"The best advice is just fo dive in,” says Deborah Dunsire, MD,
CEO of XTuit Pharmaceuticals and former CEO of Millennium
Pharmaceuticals. “Like surgery, you can't leam it all from a book.
You have to do it.”

But with the wisdom and experience of the pioneers inferviewed
for this guide (see list at end), you can get a crucial leg up.

“The best advice is iUSf to dive in,” says Deborah Dunsire, MD,
CEO of XTuit Pharmaceuticals and former CEO of Millennium Pharmaceuticals.

“Like surgery, you can't learn it all from a book. You have to do it.”
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The sector as a whole pulls in more

than $130 BILLION A YEAR

Business is usually about making money, but
biotech in particular offers immense rewards.
More than half of the top 10 current blockbuster
drugs are biologics, with annual sales ranging
from $3 billion to $12 billion. The sector as a
whole pulls in more than $130 billion a year.

For most people in the biotech industry, however, the motivations
go far deeper than the potential monetary gain. Sure, being
able to buy a Porsche can be nice, but the far greater
satisfaction comes from making a difference in the world,
veterans say. VWhen a biotech company successfully develops an

important new medicine or freatment “you produce something
that for the rest of your life you can say: ‘I did something
worthy. | made a contribution to my fellow humans,” says
Cohen. That's why Cohen hands every visitor to Acorda a copy
of the famous quote from Teddy Roosevelt about “daring
greatly,” which says, in part:

“The credit belongs to the man who is actually in the arena,
whose face is marred by dust and sweat and blood, ...who
spends himself in a worthy cause; who at the best knows in the
end the triumph of high achievement; and who at the worst, if
he fails, at least fails while daring greatly...."

1. WHERE TO BEGIN: PASSION AND THE RIGHT IDEAS
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1) WHERE TO BEGIN: PASSION AND THE RIGHT IDEAS

I there’s one word that pops up over and over in the stories of
successful entrepreneurs and biotech companies, it's “passion.”
For instance, Dunsire writes on XTuit Pharmaceuticals’
webpage: ‘| am passionate about working every day on
freatments that can transform the outcomes for patients.”

Or as Cohen says: “What every biotech entrepreneur needs is
a passion for their idea, a passion that broaches no demur and
that will not be deterred by naysayers or critics.”

Start with conviction and passion and “everything else you do
will pick up as you go along,” he says.

Of course, it helps when that passion is justified by the quality
of the idea. “The foundation of the company needs to be on
great science that can have an impact on patients’ lives,” says
Dunsire.

There also must be a clear path to franslating the science into

products that offer new freatments or improvements over existing
freatments. “Make sure that whatever you are doing is great,

ASK THE RIGHT QUESTIONS

When Ron Cohen first pitched a spinal cord injury company to venture capitalists, his business plan was “vestigia

with big markets and big potential,” says Kinsella. “It has to be a
therapeutic that is targefing a very large unmet medical need.”

legendary venture capitalist Don Valentine was famous for
asking a simple question: Who cares? “That is really the
touchstone,” Kinsella says. “You have to have an answer to that
question.”

So what makes a great idea? For Gilman, the starting point
for Stromedix was an afternoon brainsforming at Aflas Venture.
"We left the meeting with the idea of starting a fibrosis
company—that was as deep as the analysis got,” he recalls.
Gilman then spent a year learning how the thickening and
scarring of connective tissue—i.e., fibrosis—can lead to all
types of organ failure, affecting tens of millions of people.
More important, he had to figure out how to design a short,
inexpensive clinical frial that solved the central problem in the
field: showing quickly that a drug works in diseases that fake
years to develop. In the end, Gilman'’s idea for opening up this
new frontier of medicine was so good that Biogen bought the
company “before we even ran the frial,” he says.

|II

and his slide show was “half-baked,” he recalls. But when they rejected him, “I asked them: ‘Can you tell me why you
are not interested and what would get you interested?’ Those were the two most valuable questions | could have asked,”

he says.

Over time, the plan and the pitch got better and better, until Cohen was finally able to get Acorda started. “The trick is
to learn from people as you go along,” he says. “No one expects you to be a fully formed CEO. They want to see your

passion, and that you are smart, dogged, and eager to learn—and that they can trust you.”

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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GET A GOOD LAWYER: DECIDE IF C CORP OR LLC

“A good lawyer will become a key advisor in the early stages of your company, so it is crucial to seek out quality legal
advice,” advises Adriana Tajonar in her guide fo starting a biotech company (see source list). “Yes, it is pricey, but you
really get what you pay for, so it is worth spending slightly more to set up the foundation of your company correctly.”

As for the right company structure, a C corporation makes more sense if a startup is giving equity to its early advisors

and if private capital is needed to bring product to market. The C Corp legal structure makes it easy to both generate

capital and to give employees equity compensation.

On the other hand, a Limited Liability Corporation (LLC) might be better if the company is operating as a service and
doesn’t depend on raising investor dollars. Most biotechs are C Corps. LLCs “have a certain amount of cachet at the
moment, and make sense in certain business scenarios,” says Gillman. “But they are legally complex, and if you make

a mistake, it's complex to go back.”

For Cohen, the big idea was turning the huge progress being
made in spinal cord injury research info new therapies, though
at first “I didn't have a clue how | was going fo do it,” he says.
He spent a year and a half reading papers, going fo every
scientific meeting, and interviewing more than 60 researchers.
It then took years to get the company, Acorda Therapeutics,

off the ground (See box, Ask the Right Questions) and then
additional years to get info the clinic with a drug candidate. “In
refrospect, it was a field of dreams’ business plan—if you build
it they will come,” says Cohen. “We had ideas and animal
models, and we asked investors fo frust us fo find something. |
would license stuff right and left from universities and test it until
something stuck.” Eventually something did.

These stories highlight the vital importance of pursuing ideas that
offer a clear path to revenues. “No venture capitalist is interested
in a science project,” warns Kinsella. “We have to have at least
a frajectory fo a product. And it really should be something
special—a therapeutic that is targeting a very large unmet
medical need or an orphan disease with no freatment ot all.”

In one good example, Dunsire tells the story of a company she
recently joined as a member of the board of directors—
Ultragenyx Pharmaceutical, which started up in 2010. Founder
Emil Kakkis had already brought drugs for rare diseases to the

market, and had a molecule in hand with the pofential to treat
another rare disease. "It was a very believable story,” says
Dunsire. "Kakkis had done it before. He could explain why the
disease is horrible and what the molecule can do to treat it. That
is prefty irresistible fo investors.”

Sometimes the idea is so good that a company leaps out of a
lunch conversation. Cafching up in September 2016 with Broad
Institute chemist and cell biclogist Stuart L. Schreiber at legal Sea
Foods in Kendall Square by MIT, Kinsella heard about a class of
fransmembrane proteins called solute carrier [SLC) proteins that
hadn't yet been exploited as drug targets.

The Broad Institute had discovered that half a dozen exisfing billion
dollar drugs, whose mechanisms had previously been unknown,
actually target SLCs. Moreover, the Broad Insfitute’s genomic
dafabases confained complefe sequence information on hundreds
of SICs, including human mutations in the protfeins that offered
valuable clues to potential roles of the proteins in disease. “The fact
that a target class had already been validated with extraordinarily
successful drugs on the market is huge,” says Kinsella. At the lunch,
Schreiber proposed starting the first company aimed at
purposefully developing drugs to hit those fargets. “| said: ‘I love

it. Lef's do it,” Kinsella recalls. VWithin months, the new company,
Jnana Therapeutics, was up and running.

1. WHERE TO BEGIN: PASSION AND THE RIGHT IDEAS

These examples emphasize the overwhelming importance of being
able to prove that ideas can be franslated info actual products. A
key related point is that making the case for successful translation
requires a kind of science that can be foreign to many academics.

"Drug discovery is a discipline that's quite different in many
ways from the science you would conduct in an academic lab,”
explains Gilman. “The kind of data you need and the experi-
ments are different.” Discovering a new biological pathway or
a pofentially druggable target can make a good journal article.
But turning that discovery info a business requires many specific
experiments: testing possible molecules to obtain defailed dose
response curves and changes in blood levels, and tesfing the
molecules in a wide variety of animals. “It is a level of analysis
and detail that is uninteresting to most academics,” says Gilman.

Llewellyn Cox, founder of BioBuilt, a biomanufacturing
accelerator in Los Angeles, writes on his Lab Launch blog that
"moving from university research fo R&D in a startup is a culture
shock that many are illprepared for.”

Fortunately for academic researchers, it's usually easy to find
help navigating this journey from discovery fo a concept worth
pitching fo investors. “Because things have become cheap and
because there is a sfartup culture everywhere, many universities
have moved info what they called ‘translational” areas,” says
Kinsella. “In the old days, the best you could get would maybe

PICK UP THE PHONE

Ron Cohen originally pitched the idea that became Acorda to 70 venture capitalists. Not one was interested. “So
someone suggested that | talk to Alan Walton, then one of the most prominent biotech venture capitalists,” he recalls.
(Walton, who died in 2015, joined Oxford Partners (now Oxford Bioscience Partners) in 1987, and founded such
biotech companies as Human Genome Sciences, Exelixis, and Genelogic.)

be an incomplete molecule hiting the target. Now universities
can do combinatorial chemistry [to quickly find new molecules].
They can access genomics databases, and can do inexpensive
knock-out and knockin experiments in mice.”

One example of such a formal university effort is the SPARK
Translational Research Program at Stanford, which has spun out
dozens of successful companies. Another effort, the Startup in

a Box Program at QB3, the California Institute of Quantitative
Biosciences, has helped more than 200 teams of scientists sfart
companies, reports Adriana Tojonar in a scientific journal article.
In addition, more than 50 medical research institutions in 31
stafes and the District of Columbia get ‘translational’ funding
from the National Insfitutes of Health in the form of Clinical and
Translational Science Awards.

A vast amount can also be learned about franslating science into
products by simply talking to academics who have founded
companies, fo enfrepreneurs, and even to venture capitalists,
says Dunsire. “This could be considered an odd sfatement, but
from the perspective of an academic, the venture capitalist is
your friend,” she explains. “A VC can challenge the assumptions
the academic is making and question the business model. It can
be an uncomfortable conversation for the scientists, but gefting
that input early is very helpful.” (See boxes: Ask the Right
Questions, and Pick up the Phone

“| got his phone number and called him out of the blue,” says Cohen. “He had no clue who | was. But he spent an hour
on the phone talking me through the different steps | would need to finance my company and to pressure test each step.

| never forgot what he did, and now | try to pay it forward.”

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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2. ASSEMBLING THE TEAM

2) ASSEMBLING THE TEAM

Even the very best ideas can't be turned info successful biotech
companies without having the right people on board. “A lot of
founders don't understand the team dimension,” says McGuire.
"Yes, the insight is important, but you have to recruit talent to
fransform the insight info products.”

That includes not only hiring top performers, but also recruiting
highly respected scientific advisers and board members. In fact,
McGuire says, “if | had to give anyone advice, | think the
people-collecting should come before going out fo raise
capital, because getting people around the idea gives

credibility and insight.”
McGuire points to the example of Ironwood Pharmaceuticals,

founded out of MIT's Whitehead Institute for Biomedical
Research in 1998 by Peter Hecht and two colleagues. “When

PATENT STRATEGY

Peter came in with the idea for Ironwood, he had Barry Bloom
[former long-time R&D chief at Pfizer] on board as a scientific
advisor and other remarkable board members,” McGuire
recalls. “He had shown he could atiract the best talent—people
who believed that what Pefer was doing made sense. | said: 'if
Barry Bloom is prepared to spend time on the idea, it must be
pharmaceutical ready."”

Impressed by the advisory team, McGuire and Polaris invested.
lronwood now is on frack for $1 billion in annual revenue by 2020,
and McGuire is Chairman of the company’s Board of Directors.

Bringing in top advisors at the start is just the first step, however.
Entrepreneurs then must make good hires for each of the required
jobs. That's not easy, says Gilman. “Finding the right people is
probably the hardest part of the job.” There's litle margin for

“If you have a great idea, you have to patent it,” says Dunsire. This is a task that's often outsourced. University
technology transfer offices can help, or companies can turn to law firms that specialize in intellectual property. “IP is

critically important, but | hate it—and | have accepted that there are things I'm not good at,” says Gilman. “But |

know a lot of fantastic IP attorneys | can hire.”

In general, the experts recommend a strategy of applying for broad patents first, then going narrower over time,

while making sure that the intellectual property evolves with the science. “Our first approach is to understand the
science, identify the legal issues, and ask the strategic questions that a new company might not have had time or

resources to ask yet,” explains Kathleen M. Williams, Chair of the Life Sciences Practice Group at Sunstein Kann
Murphy & Timbers. “IP is most valuable if it fits the company goals like a well-tailored suit and is constantly adjusted
as the company goals change.”

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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mistakes, especially in small companies. “You can't afford to
make a hiring error,” Gilman says. If a company has just five
employees, “one person is twenty percent of your effort.”

Compounding the difficulty is that discovering new drugs is not
as straightforward as designing a bridge or creating a new
detergent. “Drug discovery is by definition serendipitous,” Gilman
explains. “You can't manage discovery.” That's why companies
typically need an unusual and special kind of scientist. At one of
Gilman's companies, “the best discovery scientist we had, and
this is frue almost everywhere, was brilliant and intuitive—and
could barely function in any other place,” Gilman says.

Management's challenge is to marry the chaos of the front end
of drug discovery with a relentlessly efficient progress for moving
drug candidates through a development pipeline. “There are @
bunch of paradoxes you have to resolve in hiring people,” says
Gilman. “You want people who are super intelligent, but who
also play well with others. You want deep subject matter experts,
but who are also supple enough to move fo new projects when
projects fail. And you need super practical problem solvers who
can move the ball downfield.”

In many cases, founders don't make the best CEOs, so top
falent must be brought in. “Talented C-level executives in biofech
remain (like always) the critical challenge: great CEOs are hard
fo find,” writes Atlas Venture partner Bruce Booth on his blog, Life
Sci VC. That's why venture capitalists themselves offen step in as
the CEOs of startups.

Given the long time frame for bringing new biclogical ideas to
market—an average of 10-12 years—budding enfrepreneurs
don't need their full teams in place from the start. “You don't need
all the people right away,” says Dunsire. “You sfart with getting the
people you need to prosecute the chemistry, the biclogy, and the
preclinical models of efficiency. Then you start fo look at toxicity,
and odd people who have that capacity. It is a fairly welldefined
path of which people are needed when.

“The important thing is that you have a tightrope to walk,” Dunsire
adds. “You don't want to bring it too many skills too fast, which

burns capital. On the other hand, you don't want fo bring in
people too late. It is a very fine balance, which is different in
every company.”

In this process of growing the company as needed, though, it
really helps fo start with the best people, beginning with the
advisory board. “If's a virtuous cycle,” says McGuire. “The more
falented people you surround yourself with, the more talented
people you can acquire.”

Experienced and wellknown biotech veterans like Gilman have a
frusted network of people they can count on to bring in fo a new
company. New enfrepreneurs, in confrasf, must figure out how to
separate the wheat from the chaff. “If there is a skill set, it is
learning how to pick the people around you—who s the real
deal and who has something to offer,” says Cohen.

That means avoiding two common mistakes in hiring. “One of
the classic mistakes is o hire a résumé,” Cohen explains. “You
get people with dlittering credentials, who went fo great schools
and had great jobs. Sometimes that clouds your judgment, so that
you don't pay attention to what you might be sensing when you
inferview them.”

The second mistake: moving too fast. “We fend to hire too quickly,
and fire too slowly,” says Cohen. "It is worse fo hire the wrong
person than o wait to find the right person. | tell people here to
take their time in hiring; never be desperate, even when you

feel desperate.”

To find the right person, biotech entrepreneurs need to develop a
skill required in any type of business—being able fo interpret what
they hear, and don't hear, when they evaluate a candidate (see
box: Listening fo the Subfex).

And for all aspects of the job, from finding people to serve on
advisory boards to identifying possible investors and getting
advice on pitches, they also need to network relentlessly, advises
Lewellyn Cox. “Go out and meet people you don't know. A

lot. Especially when you don't feel like it,” he writes.

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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HIRING: LISTEN TO THE SUBTEXT

In addition to looking beyond the résumé and conducting a probing interview, successful hiring requires

careful due diligence. The key is learning how tfo interpret what you don’t hear about a job candidate,
says Cohen. “Even if someone is terrible, people will not tell you that,” he explains. “You have to learn to
listen to the subtext.”

For the very best candidates, outside reviews tend to be glowingly positive. Things like: “I would hire that
person in a second, so grab her if you can.” Or, “his people would walk through fire for him.”

For lesser candidates, the reviews will still sound positive—but something important may be missing. “You
might hear that she is very knowledgeable and extremely competent,” says Cohen. “Then you have to
probe. What you heard was very positive but in a narrow sphere. So you need to ask about other dimen-
sions. How does she get along with others2 How do her managers view her2”

You may hear only guarded responses to those questions, rather than effusive, overwhelmingly positive
answers. If so, then the person may not be the right fit.

“You really have to listen for what's not there,” says Cohen.
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3) HOW VIRTUAL?

Should a new biotech company start off outsourcing much of its
research and other work? Or should it build up capacities inhouse?

The answer: It depends.

When Gilman founded Padlock Therapeutics in 2014, “we
started out being completely virtual,” he says. Padlock’s initial
work on tuming protein-arginine deiminases, or PAD enzymes, info
new drugs for autoimmune diseases was farmed out to a confract
research organization (CRO), Evotec AG, headquartered in
Hamburg, Germany. “VWe had five or six fullime employees af
Padlock and 25 people working for us at Evotec,” says Gilman.

That structure offered a number of advantages. “I've been a huge
advocate of virtual companies in general,” Gilman explains. “It is

very efficient. You can dial the effort up and down every month
as needed. And by outsourcing so much of the wet science, you
also outsource your organizational complexity.” There’s no need to
invest in o human resources department, for instance.

Moreover, Padlock specifically selected a top CRO in Europe,
rather than in, say, China, which might be cheaper, because the
researchers were just a few time zones away and spoke English.
“We got on a plane and flew there once a quarter fo sit with the
team for a few days,” says Gilman. “That was really valuable.

It built strong relationships and helped them care more about the
project than they might have otherwise.”

And for academic researchers sfarting companies, going virtual
at first is often the best choice. “My advice is: don't give up your

3. HOW VIRTUAL

day job until you are certain you are on pretty solid ground,” says
Dunsire. "If experiments can be done ethically in your own lab,
without conflicts with your employer, that's ideal. Another
approach, if you have seed funding, may be overseeing a CRO
and paying to replicate the work. Those types of approaches
reduce the risk of ultimately leaving academia and becoming a
CEQO of a new company.”

In fact, one of the very first virtual biotech companies, Ron Cohen's
Acorda, was born of necessity. Back then in the 1990s, there
were no such beasts. But Cohen had learned from his time at
Advanced Tissue Sciences that in-house labs had fixed costs that
afe up capifal. “We had to keep feeding the monster,” he recalls.
Reading up on the sfory of the making of the atom bomb, he
realized that the mammoth Manhattan project was “the uliimate
virtual company,” he says, spread out over a huge complex of
universities, national laboratories, and companies. “l was
foscinated by that and decided to form the first virtual biotech,”
Cohen says. “I deliberately started out working out of the labs of
fen scientists | had convinced to join me, and did that for the first
five years.”

Still, being completely virtual has limitations. “The virtual model
breaks down in a couple of ways,” Gilman explains. “There’s just
no way these hired guns, whose paycheck comes from someone
else, would have the same urgency as you would. If the project
fails, you are out of business. They just move on.”

The existential threat of project failure “is @ major motivator,”
Gilman adds. “One of the prime advantages a small company
has over a large one is that you eat what you kill. That focuses
the attention.”

The second problem with virtual companies appears when
projects move from research that is essentially a commodity, such
as synthetic chemisry, to more specialized and more specific
research, such as developing new biological assays or solving
more complicated biological problems. The more complicated and
specific research is harder o outsource. “That's what prompted us
at Padlock fo hire our own scientists and build our own labs,” says

Gilman. For Padlock, it worked. Iis first in-house experiments were
so fruitful that in early 2016 the company was snapped up within
months for many hundreds of millions of dollars by

Bristo-Myers Squibb.

"CROs have responded 1o the changing indus-
iry need by expanding the scope and types of
services they offer. Increasingly, customers are
saying “we don't just want you to be our arms
and legs, we want you to be our thinking part
ners,” says Jonathan Koch, Group President,
Research and Development Laboratories at
Covance, a global CRO. "We're being asked
more and more fo be a strategic partner and
offer services that typically were being done by

our clients.” Despite this growing capacity at CROs,

however, the limitations of virtual companies lead some top biofech
experts to recommend a middle ground between outsourcing and
bringing everything inhouse. “"Some companies like fo go virtual
and acquire falent only when needed,” says McGuire. “"Others
freasure the organization for itself, and want to build a team for the
long haul. There is benefit to the virtual model, but the negative is
that the talent you just trained leaves you just when you are getting
good. My own bias is fowards building an organization.”

Being virtual can also slow down a company, which is

especially important fo venture capitalists, who have a firm timeline
in mind. For a fund that's ten years long, VCs want start figuring
out "harvesting” strategies, such as having an IPO or forging @
partership, by vear five or six, “or if lucky, year four,” says
Kinsella. “We like the idea of a virtual company, but not to the
extent that they are dragging out the time so long and not
accomplishing their goals in the time frame of venture capital
investments. I'd rather spend now, cutting fo the chase and buying
the services you need to get fo the next stage more quickly.”

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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4) UNDERSTANDING, MANAGING, AND REDUCING RISKS

Biotech offers the potential for huge rewards. The flip side is that
the risks are also enormous. If's very tempting to keep funding a
compelling idea that could revolutionize medicine, even dfter the
first expensive clinical trials fail. As a result, “biotech companies
can be a smoking crater the size of Arizona by the time the plug is
pulled,” Kinsella warns.

That's why it's so crucial for biotech entrepreneurs to undersfand,
manage—and fry to reduce—risks.

For Gilman, "the touchsfone I've relied on for 25 years is that
every drug project needs to be hypothesis driven,” he says.
Those hypotheses come in three types:

® The first hypothesis is biological: VWe expect that this
particular molecule will push the buttons on a biological
pathway, and the pathway will respond.

* The second is clinical: Altering the particular pathways
should successfully treat or control a disease.

® The third is commercial: Patients and doctors will want the
drug, and people and insurers will be willing to pay for it.
The more they are willing o pay, the more valuable the idea.

FOCUS ON THE LEAD PROGRAM

In many cases, the scientists working on a
drug development project will find all sorts
of exciting ideas they want o explore. Don't

let them. “In the end, the market will value

"The risk of a program can then be allocated among those three
hypotheses,” Gilman explains. “If any of the hypotheses are
wrong, the program will be a failure.”

The enfrepreneur’s challenge, therefore, is not just proving that
each hypothesis is correct. Startup companies must also pick or
design projects in ways that reduce those risks as quickly and as
inexpensively as possible.

To understand this challenge better, Gilman suggests imagining
two potential programs. One is developing an oligonucleotide
that would be given to babies born with an abnormal gene
splicing that causes muscular afrophy.

The second is developing a kinase inhibitor for theumatoid arthritis.

“Which is more risky2” Gilman asks. “Most people would say the
first one.” If's certainly frue that the biclogical risk is far higher with
the oligonucleotide. No one knows if the approach would work. In
confrast, the mechanism of acfion and the efficacy of kinase
inhibitors have been well established. The biological risk is very low.

What's crucial, though, is that the risk in the first project is all at the
front end. If the company can show that administering the
oligonucleotide actually leads to production of a correctly spliced

the company based on the lead program,”
explains Gilman. “It will give you no credit
for any other program, so every dollar spent
on a side project is dilution.”

4. UNDERSTANDING, MANAGING, AND REDUCING RISKS

profein, then it's highly likely that patients will benefit clinically.
Moreover, the commercial risk is very low, since parents will
demand the drug for their affected children no matter what it might
cost. "Once you've done the first highly technical experiment, you
have solved the lion's share of the risk,” Gilman explains. The cost
fo prove the biological hypothesise Maybe $30 million.

In contrast, the risk for the kinase inhibitor is almost entirely at the
end of the program. Yes, if's very likely fo work as a drug. But will
it be any better than existing medications? Will anyone actually
want fo buy ife Even if there is a market, will the drug end up as a
commodity with a low price?

"The risk is almost entirely commercial, and is not discharged until
very late in the program,” says Gilman. The price fag for learning
if the program will be successful would therefore be very lorge—

maybe $300 million.
As a result, companies and investors would be risking fen times
more money in the biclogically safer program than in the one

where the biology is highly risky.

To understand and highlight this vital question about risk, Gilman

suggests a basic exercise. Have the members of every program
feam write down their three hypotheses in simple terms. Then, ask
them 1o allocate the risks across the three hypotheses, and write a
justification for taking those risks.

If's not always a comfortable exercise, since it may challenge
cherished assumptions. “But the way to create value in a biotech
company is o be clear about what hypotheses you are festing,”
Gilman says. “And you have fo start with a problem that matters.”
Gilman did that with Stromedix. The short, inexpensive trial he
designed would prove the biclogical hypothesis—that a drug
could affect the development of fibrosis. From there, the

clinical development and commercial risks would be low.

The same ruthless scrutiny can be applied to all spending. When
Gilman was starting Stromedix, he was told that “the question
you should ask yourself is whether the money you spend is likely
fo get a 5X retumn,” he recalls. “That stuck with me. I seems crass,
but you have to think about what every dollar is doing. For small
companies, money is a precious and limiting resource.”

No fancy offices, for instance. No expensive lunches. And no side

projects. (See box: Focus on the lead Program)
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Understanding risks and how to minimize them, in turn, is a vital
step towards valuing a company and ifs ideas. It also enables
raising the right amounts of money at the right time—and under the
best terms.

"People often believe that the more money you raise, the better,”
says Gilman.

Not true, he says.

Yes, a company aiming fo develop the kinase inhibitor in the
example in the last section would need fo raise a cool $300
million to carry the project to completion. But proving the
biclogically riskier hypothesis requires raising only a tiny fraction
of that—and it doesn't make sense to raise more until the question
about the hypothesis is answered.

Why? Because proving the hypothesis will greatly increase the
value of the company. “If you believe you can gef answers in the

first $15 million, then you shouldn't raise $30 million at today’s
stock price,” Gilman explains. “You should raise $15 million now,
and then $30 million more at the higher stock price when you
have been able to move the program forward.”

A corollary of that advice is not being afraid to create more shares
in a company in order fo raise money. “People get all hung up
about dilution,” says Cohen. “But money is king. Without money
you die.”

So go ahead and issue more shares if you really have faith that the
idea or project will eventually pay off. “In the short term, dilution
looks painful,” says Cohen. “But you have to look to the future. If

it works, the sfock price will be ten times higher ten years later, so
you won't care about the dilufion then.” Just be careful, however,

fo whom you hand out new shares, wams Cox “"Grant equity only
fo people who substantially increase the value of your company,
either through investment or effort.”

Starting A Biotech Company: What Every Entrepreneur Needs To Know
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So go ahead and issue more shares if you really have faith that the idea or project will
eventually pay off. “In the short term, dilution looks painful,” says Cohen. “But you have
to look to the future. If it works, the sfock price will be ten times higher ten years later,
s0 you won't care about the dilution then.” Just be careful, however, to whom you hand
out new shares, wamns Cox “Grant equity only to people who substantially increase
the value of your company, either through investment or effort.”
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6) VALUING A STARTUP, DECIDING WHETHER (AND WHEN) TO
PARTNER, AND THINKING ABOUT THE EXIT

So how much money should an entrepreneur fry to raise? The

general rule is to “ground your valuation expectations in reality,”

advises Booth. “Believing that a drug discovery startup is worth
as much as a Facebook may not be appropriate.”

And what is realistice That depends. “Valuation is more art than
science,” says Booth. Across the biotech industry, the typical
first round of financing—the Series A—is about $10 million

to $20 million. (There are outliers, however, like Denali
Therapeutics, which raised more than $217 million.) The
$10-$20 million, in turn, usually buys about 75% of a
company. If that seems steep, it is. “The capital you raise

early on is incredibly expensive,” Booth warns.

That's why some startups opt for a different strategy, raising
perhaps $1-$2 million in seed money—ijust enough fo create
compelling data that then make it possible to raise more money
at a higher valuation.

Whatever the initial financing strategy, a new company needs
fo get results from its first round of capital. “In true drug
discovery, the first $20 million should get you well down the
line to a new development candidate,” Booth says. That means
locking in the molecule that will go info Phase I clinical trials,
and doing all the preclinical and toxicology work needed to
get an Investigational New Drug Application (INDA|] approved
by the Food & Drug Administration.

Once a company has an INDA-ready candidate, it's time for
another choice: Do a second round of financing or find a
partner to develop the drug candidate? “At the end of the day,
the decision is between equity dilution (selling more of the
company) or asset dilufion (giving away future value or the
rights to a drug),” Booth explains.

Again, the choice is more art than science—and experience
matters. “You can look back on the potholes that created issues
in past deals, and learn from those mistakes,” says Booth.

(See box: A Tale of Two Companies)

Meanwhile, entrepreneurs and investors should always be
thinking about the eventual exit strategy in the back of their
minds—though the answer usually becomes clear over time.
"We don't get religious or overzealous about having an explicit
exit strategy,” Booth explains. “We've done this long enough
that we know that if we create value for patients, great things
will happen, and there will be a buyer—either the public
markets in an IPO or Pharma.”

The actual exit is usually unique to each individual company,
but there are general patterns. “Bigger platform companies
need to consume more capital, so they are more suited for the
public capital markets,” Booth explains. In contrast, “single
product companies are less likely to go public, because
Pharma loves those,” he says.
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A TALE OF TWO COMPANIES

Find a partner or raise more capital? In early 2016, Surface

Oncology made the first choice, forging a deal worth up to $170 million
with Novartis to develop a portfolio of antibodies to treat cancer. “We
were able to preserve enough value—keeping the U.S. rights to two of
the four programs—that the deal made a lot of sense compared to a
Series B financing,” Booth explains.

In contrast, Unum Therapeutics took the other path, raising $65 million in
a Series B round in June 2015. It was done “at a very attractive price,”
says Booth. As a result, that route made more sense than trying to find

a partner.
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The paths of even very successful biotech companies are
usually bumpy. “In most companies, the first idea is not the one
that becomes the ultimate revenue generator,” says Dunsire.

The company that Dunsire led as CEO, Millennium
Pharmaceuticals, is a classic case. Mark Levin founded
Millennium in 1993 to spot genes that are active and then to
sell that knowledge to others who would use it to discover new
drugs. The company raised enormous amounts of capital based
on that idea. "But it never panned out,” says Dunsire. “So
Millennium used that capital to do its own drug discovery.”

Since then, pivoting from offering just a technology platform to
running an in-house drug discovery operation has become a
common pattern (see box: Keep a Golden Egg, though,
ironically, Millennium’s first revenues came not from its own
discoveries but from an acquisition.

Whatever the path, success is hard o predict. “The thing I'm
always amazed by as an investor is that the ones that shine,
that become your stars later on, are like any other average first
grader when they sfart,” says McGuire. ‘I couldn’t have told
you then which would be the winner.”

What eventually sets them aparte In many cases, it's a frial
by fire.

There inevitably comes a moment when “the shit hits the fan, and
it was the worst day fo wake up,” says McGuire. It may happen
more than once. "My wife remembers all the times that I've come
home, tail between my legs, saying that ‘this is really the worst
it's ever been—it's hopeless,” says Cohen. She always reminds
him that this isn't the first time, and the company always has
managed to bounce back. “It's great to have the perspective of
having been there before,” says Cohen.

When those moments do come, the successful people “put on
their pants, go fo work, and find out who they are,” says
McGuire. “Almost every company hits a bump in the road.”
How they respond can mean ultimate success or failure.

McGuire likes to sum this trial by fire by saying: “A company's
moment of greatness is found in ifs greatest moment of despair.”

And when the despair hits, the companies that tend to pull
through are those with the passion, the right people—and a
special kind of discipline. “In the drug business, unlike other
types of technology, the ultimate scarce resource is time, not
dollars,” Booth explains. “Our entrepreneurs fend to be in their
40s and have earned their stripes in biotech or Pharma, and
have learned to be disciplined with their time.”

While a software company might be able o continue working
on an inifially unsuccessful product for months, biotech doesn't
have that luxury. “Biotech is a truth-seeking culture,” says Booth.
An entrepreneur must to be able to identify those programs that
aren’t panning out—and to quickly and ruthlessly pull the plug.
"Being able to weed those out by being disciplined is crucial,”
Booth says.

It's also tough, especially for hard-driving biotech entrepreneurs
who passionately believe in their ideas, and are ready to run
through walls to prove that they're right.

"It's miserable when it doesn't work; it's miserable when you
have a setback,” says Cohen.

But ultimately, the struggle is worth it, says Cohen: “In the end
you want to be able to say: ‘I fought the fight and got it done.’
What else do you want out of your life2”
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KEEP HOLD OF A GOLDEN EGG

AnaptysBio was formed on the strength of an innovative technology for

rapidly identifying and manufacturing antibodies. But it “just wasn't taken
seriously by the financial powers of the biotech world,” says Kinsella—
until it used its own technology to find antibodies that it plans to develop
in-house.

The lesson: “If a company has been created around a technology
platform, the company will not realize a significant value, even if it has
partnered the technology, until it has kept a couple of the golden eggs for
itself,” says Kinsella.
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INSIGHTS THAT GROW YOUR ASSET

The drug development journey can be complex and stressful, but it doesn’t have to be. In fact,
you can save time and money while maintaining study quality and data integrity and gaining
valuable insights about your asset. The secret is to harmonize your partnerships, approaches
and practices to gain efficiencies and increase the value of your asset.

Welcome to the Bio Experience. It’s a journey that more than 600 small and virtual biotech
companies leverage each year to help reach their development goals. They enjoy continuity of
science, unsurpassed partnership and business efficiency. And now, you can too.

BEGIN YOUR BIO EXPERIENCE TODAY
VISIT: WWW.COVANCE.COM/THEBIOEXPERIENCE

The Americas +1.888.COVANCE Europe/Africa +00.800.2682.2682
Asia Pacific +800.6568.3000
covance.com/TheBioExperience

Covance Inc., headquartered in Princeton, NJ, USA is the drug development business of Laboratory Corporation of America
Holdings (LabCorp). COVANCE is a registered trademark and the marketing name for Covance Inc. and its subsidiaries
around the world.

© Copyright 2017. Covance Inc.
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WHAT'S NEXT?

Continue the conversation and break into the life science inner circle at BioPharm America 2017, providing
biotech startup companies unequaled value and unparalleled access to global decision makers in search of

innovation partners.

BioPHARM AMERICA"
September 26-27, 2017 / Boston, MA

Find out more:
ebdgroup.knect365.com/biopharm-america/biotech

#BioPharmUSA
#BPAStartup

With the help of a stellar panel of judges, Xconomy
will honor the people, companies, and organizations
that make the Boston life sciences community one of
the most vibrant innovation centers in the world.

MconomyAwards

September 26, 2017

Find out more:
xconomy.com/xconomy-awards-boston/

Join Xconomy for this annual evening event featuring
candid stories from some of New England’s most
radical company leaders, founders, and VC backers
out to change the game in biotech.
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disruptors
September 28, 2017
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xconomy.com/life-science-disruptors/
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