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Disclaimer

| am NOT a biotech venture capitalist!

" This may be a feature rather than a bug...

" | invest in biotech startups and biotech VC funds
= | advise biotech startups and VC funds

= My focus is on financing and business strategy

= My own startup experience
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Rashomon Moment
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The Challenges of Drug Development

Food and Drug Administration

ﬁ/ m Drug Approval Process

What is a drug as defined by the FDA?

A drug Is any product that is intended for use in the diagnosis, cure mitigation, treatment , o
prevention of disease; and that tis intended 1o affect the structure or any function of the body

Drug Sponsor's Discovery and Screening Phase Drug Sponsor’s Clinical Studies/Trials
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The Challenges of Drug Development

Who reviews new drug submissions? What other drug products are regulated by FDA?
: 15, pharmacologists, and othes Drugs iy 0
proposed labeling of drugs.

Drug Labeling

FDA reviews the drugs professional labeling
and assures appeopriate Information 15

i tohealth c; X
and consumers.

S marTrvo

DA Application

Since the PDUFA was passed in 1992, more
than 1,000 drugs and blologics have come to
Prescription the market, including new medicines to traat
Review Meeting | Drug User cancer, AIDS, cardlovascular dise
Fee Act life-threatening Infections.
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The Challenges of Drug Development

Would You Invest In This Project?

= S200MM investment, 10-year horizon

= Probability of positive payoff is 5%

= |f successful, annual profits of $2B for 10-year patent

Total E[R] = 11.9%
Cost Present Value of Profits SD[R] = 423.5%
7 f 4
$200M Phasel— Il - Il > APP 12.3B $2rB $2B v $2B SR=0.03
| | | |
| | | |
Year 0 +51% W-p- 5% or 10 11 12 20

—100% W.p. 95%
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What Is Venture Capital?

Compan
Developn?:eny’é Idea/Start up Development Growth
Investment
Stages Seed. Angel Early Stage VC Late Stage VC

Concept, Product Opergional,
business development rolfput
planning

Growth Expansion

Cash flow

Sources of funding: VCs, angel investors, incubators, accelerators, strategic investors (corporate groups),
growth equity investors, private equity firms, debt investors

Source: nvca.org (2018 Yearbook)
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What Is Venture Capital?

Venture Capital Firm Limited Partners
(General Partners or GPs) (LPs, Investors)

Examples: public pension funds,
corporate pension funds, insurance
VC I_ P LP companies, high net-worth
individuals, family offices,
endowments, foundations,

fund-of-funds. soversign wealth
funds

T
Fund manager Ownership of the fund

Venture Capital Fund

(Limited Partnership)

Unit 7 © 2018 by Andrew W. Lo Slide 9
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What Do VCs Want?

How Venture Capital Works

Fundraising Investment Company Growth  Exit Returns Re-investment

VCs raise capital for VCs typically investin - VCs provide active After about 5-10 In addition to The fund ends when
funds from LPs. young, high-growth management and years of creating a companies benefitting, all investments have
companies in need of  act as advisors & high-growth company, VCs and LPs make been exited and
capital to scale, mentors, taking the VC exits its stake  a profit on their proceeds have been
board seats, via an acquisition or investment. distributed to LPs.
providing strategic IPO. IPOs have more  High-quality jobs are  LPs can then reinvest
advice, facilitating advantages: greater created, more earnings in a new
introductions, capital raised, higher  capital is available for  crop of funds.
returns, local job university research,
creation. retirees have more

for retirement,
foundations have
mare resources to
fund their work.

© 2018 by Andrew W. Lo Slide 10
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Investing In Startups Is High Risk

Asymmetry of Information
between Entrepreneur and VC

Asymmetry of Objectives
between Entrepreneur and VC

The entrepreneur can assess the

value of the firm much more

accurately

= Few external sources of
information

" |ntangible assets

" |nputs are difficult to measure

Unit 7

Entrepreneur
= Build a company
= Realize a vision
* Financial returns
= Management/ control of firm
Venture Capitalist
= Build a portfolio of high flyers
= Reputation, financial returns
= Control of firm in bad states
= Exit rights

11
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Term Sheet Is Key

1. Staged commitment of VC provides capital to Manage investment risk;
capital entrepreneur in several rounds,  Control firm development
e.g., seed stage, expansion etc.
2. Convertible securities Debt-like security that can be Allocate control to the party
converted into common stock, with more expertise;
e.g., convertible preferred incentives for entrepreneur;
distribute cash flow rights
3. Covenants Contract provisions to establish ~ Control rights; incentives for
governance of firm entrepreneur
4. Registration Rights Define exit options for VC and Obtain liquidity for VC and
entrepreneur entrepreneur
Unit 7 © 2018 by Andrew W. Lo 12
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Term Sheet Is Key

Funding innovation. Empowering entrepreneurs. [m y n E

TERM SHEET
FOR SERIES A PREFERRED STOCK IIV \\K ING OF
[l\SERTfO\lP AN ) A“ \lEI

’ mm%

This Term Shef
| I
cxpse devored and
Shop Canfidentiality
ABOUTNVCA » abligatians of the Cu Wil veature capital investors in the ech sector ure geoerully reluctant ta enter into
abligations wiil be er| (« dly eschew them, life scicnce venture
Term Shect is ocd a investurs generally will enter into CDAs in advance of lmu.g at proprietary and
legal review nd dof This farm was at 2 number of
PUBLIC POLICY » povernad m all resped Teading fife scivnee venture firms anid represents consensis “best practices™ for u ife
schemee VO that s the receiving party.
Offcring Terms
N SROOM Resources/ Model Legal Documents - Clasing Dase: CONFIDENTIALITY AGREEMENT
EW > This Confiklostiality Agreement {this ~Agroement”) is made and entered bnin as o
) {"Effective Date"). by and hetween | 1 {*Company™)
and VC FIRMVC FUND (“Recipiont™) (the Company s Revipiers, colketively, the
Imvestors: “Parties”)
RESEARCH » Deinition of Confldential tatomution, “Confidentinl Information™ & wsed in
- 3 DOWNLOAD this \;rwmml shall mean information cancerning Company s business, property of lechoology
MODEL LEGAL DOCUMENTS 45 A Sl ey Copys o e s
— - = Attchennt A — athach now-confademtial presemsation ov description if aveiladle]. s confidential
ECOSYSTEM » in mature and not gesernlly known to the peblic and is disclosed by Company 1o Recipicnt.

NVCA offer| Awount Raised: Information shall be identifid as “Confidentsal™ at the time of disclosuee and disclosed in
writing, oe if disclosed ocally oc visually. shall be confirmed in writing as confidential within

. Documents thirty (30} days of sch aral or visual dischosure. [Comider incfoding wheve disclasiing comprns
SFCURE S Annually, the venture industry closes several thousand . gt Eipmic NotaMidu wipiint o sosicd fn s vimss, Capany Yenly

3 . ; 3 community. cither (A} not comstitute masterial non-public information relating o the Disclosing Party for
» < pumponses of 118, federal or securities. laws H) bhe licly dischasedd no | than
JOINNVCA » financing rounds, each consuming considerable time short form| The oo gy i ull o i o ) vt e I A el
. expocaily sumsthie itk 201 ], Compuny acknawledges that Recipieat intends 10 rely on this representation and
and effort on the part of investors, management teams Bt et i sellng socaries i by Reciiont from Company. oy |
. ) a Voting 4 Aoy 2 Nondiclowne_wxd_Nomse_Obligwon.  Recipicnt shall not_ scloe any
MEMBERHUB and attorneys. Conservatively, the industry spends oo e My ot ooy of Compior Mo el ety ot e e el i34
” . d . t I 5 | f ” t | [ "‘;"I":’flsn—:::‘ :‘3'3‘:: :Ia (mma;;‘(m with it unmnv_:; :n_»lllm:nmla ;;l'(!h:rr:lms:nr: x;‘-u:!nm niv' Im:l:ma n'vlunme'hq;
some $200 million in direct legal fees annually to close B s Emiann o ke e s i i o e s e
. . . . . » 1w n grod fal Recipis will dischose Confidential  Informatice  onl; thase of its employces and
private financing rounds. In an all-too-typical situation, s e practtos[chaing Wabou et sl o oo et ey et CDA
: 3 e y e o e T e oo Sl S
the attorneys start with documents from a recent . StadkH e g ey apr e e oo R e
° . L Uy Lty 2014 procect the Confidential Informaticn hereunder.
financing. iterate back and forth to get the documents ; Exchions fhom Nongisclomye and Nonuse Oblyons, Reeipicor’s obligaions
nght ofl :‘mr.‘:m ;hlnll muh apply n-:.x,:rf?mlul |nrmnm:-:. nlm;t is (a) 'T ::r(puhl. domutin or
s ; ; o I he e ot o Sobsqice ot tnc commusczid 10 Recipert by Con
to conform to their joint perspective on appropriate Sale Agreement peater i eber ol rmlbipasie kg ik ghisg ver

confidentiality a o subsequent t0 the time commmunicated 1o Recipicnt by Comgany: (¢

Source: http://nvca.org
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Staged Commitment and Dilution

Date O Date 1 Date 2
hssets|_uabiies
Idea, Patent, Susan, MIT,

Idea Susan Idea, Patent  Susan, MIT Cash, Plant, Investors,

Equipment  Employees

© 2018 by Andrew W. Lo Slide 14
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Staged Commitment and Dilution

Upfront capital committment: Staged capital committment: raise
S2M up front and $S6M at later stage

raise S8M in one round

Value (SM)

20

10

— Firm Value
— Required Capital

Required total
capital of $8M

N

Unit 7

§ Time

At a valuation of $10M give up
80% equity to get S8M

Value (SM)
Ata
valuation
of S20M 20 -
give

up 40%
equity
to get S8M 10 1

— Firm Value
— Required Capital

With staged
capital
commitments,
founders give
up only 50% of
equity

Time

But what if you can’t get S6M later??

16



Challenges For The Entrepreneur

Raise enough capital to reach the next value inflection point
Don’t take too much capital now, otherwise you get diluted

But assess and manage the risk that capital may not be as
readily available if/when you reach that point (rainy day capital)

Ensure that the next round will be an up-round (V,>V,_,)

How To Do This??

Pay attention to financing needs, cost of capital, timelines

= Get to know current and future investors and communicate

Unit 7 Slide 17
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Raising Capital

Risk
a Traditional b Current (as of 2014)

Acquisition or
Series D+ or strategic Startup &
acquisition partnership seed

Series D+ or

acquisition

Series A-C Series B-D Series C-E

*Though many venture firms claim
‘active' status at the early stage,
research suggests that few are
actually engaging in deals.

Investor type

Investor type

Product development phase Product development phase

Source: Ford and Nelsen (NBT, 2014)

© 2018 by Andrew W. Lo Slide 19
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The Funding Ecosystem Reward

Sharpe Ratio =

Risk
Stages
Risk of Drug Available
Spectrum Discovery Capital

O

ngh Basic 8
ScienceﬁIﬁ

\x\xp',‘?_’i',ffi’/
N ~Phasett—
k\ng_T{uf I
NDA
BLA

&

Low
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The Funding Ecosystem

= NIH, NSF, SBIR, DOD/DARPA, MassBIO, etc.
= Philanthropy (e.g., MIT RD)

= Patient Advocacy Groups (e.g., CFF)

= Big Pharma (“innovation centers”)

= Biotech

= CROs

How To Tap Into These Resources??

Unit 7 Slide 21



Ten Tips for Raising Startup Capital in Biotech

— Bruce Booth, Atlas Ventures (9/12/13)

Unit 7

Know your investor audience

, X
Know what you are, and what you aren’t \

Sell the science, because that’s what we’re buying in early
stage startups

Make sure your team has some gray hair, but not so much as to
lack youthful enthusiasm

Biotech R&D is all about risk management and mitigation, so
have clear sense of the first major de-risking

Slide 22



Ten Tips for Raising Startup Capital in Biotech
— Bruce Booth, Atlas Ventures (9/12/13)

6.
7.

10.

Unit 7

Ground your valuation expectations in reality

Present a credible case for the long-term capital needs of your
company and the likely liquidity paths

Your introduction to a venture firm matters

Don't skimp on legal advice as you lay out the foundations of a
startup

Crank up the energy — the time is now

Slide 23



The “omics” Revolution:
= Genomics

= Epigenomics

* Transcriptomics

" Proteomics

= Metabolomics

= Microbiomics

What About Economics??

The Convergence of
the Life

and Engineering
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