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Discussion Topics
=

* Entrepreneurship and startups — why should we care?
 What makes an entrepreneur?
e Case study — MicroCHIPS...from science to startup

e Starting a company — key ingredients and lessons
learned

e What’s next?
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Entrepreneurship

Why should we care about entrepreneurship?

In general, for science or technology to benefit the general
public, it must be translated from the academic or
government lab that discovered it to a commercial entity

that can deliver it.

I { esearch D evelopment

l The bad news...translating R to D is hard.
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The good news...it can be done!
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We can do amazing things in medicine today

that we could not 20 years ago. )
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Translating R to D — Life Science Life Cycle

Gov't
grants

Wages &
profits

Corporate grants

Licensing

ACADEMIA INDUSTRY

Science focus Product focus

Success = publishing Success = approvals/sales
Public funding by grants Public funding by investment
Timescale ~ years Timescale ~ months

STARTUPS

Preclinical/clinical focus
Success = survival, then return
on investment
Public or private funding
Timescale ~ months
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Drivers of Research and Development

Research

Can it be done?

* Peers — sound science

» Grantors — fill knowledge
gaps
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Scientific Proof
of Concept

!

Product
Concept

Development

Should it be done?

* Investors — profitability
» FDA — safety & efficacy
» Payors — cost vs. benefit




Drivers of Entrepreneurship

Desi help others
Thrill of the unknown eS|re’tvo‘ €lp othe
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What makes an entrepreneur?

Good judgment comes from experience,

Interests , . :
‘ Passion experience comes from bad judgment.
Ability ,
| - Mark Twain
o American writer
Complete inability and humorist

to understand what
“No” means

Experience

LN

CSTR PFR
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What makes an entrepreneur?

Math and chemistry

led to Chem Eng X Sgudberth of We are motivated
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Discussion Topics

e Case study — MicroCHIPS...from science to startup
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Reservoir Arrays as a Product Platform

Reservoir

Biosensor Exposure
for Monitoring

Drug Release
for Therapy

© 2014 All Rights Reserved.



Microchip Drug Delivery — Science and the Early Days

ff!y!! ll‘Uil!!
(1

~1997

© 2014 All Rights Reserved.

rrermsrranky produc 3 acgh cradk sae A srplaned ieorel

L2t buggh ks 0 e vabodiy = cvmrerseni cormespond o fhes:
[ e e
bk, the wadazk ey u Sutnzed b e
ard the frori vekony dropa. Than Sxvoed v, thars e momeris
wher wx e the vekoaiy of 3 srgh oncmewng v kneen
arargy douiy

Az umportam predicion of squasion |1 u that 2 arack, hasng oo
‘it will amsreediziedy pop o i prodicied velocity. dsother
prediciicn of hoear chutic theory”, vosbod in FMWAT, b that
wpor 1 mdder charge ie lesdieg, the mvon fald will woues o
myERpctic vale withie e e naded for 3 o s o pan
Theus, - | g s the “dexth” of 3 sde =ranch of lergth 1, the
strew Seldl throughoes the rgole wooe wil b that of 2 unghe
ersch s theve 4581 the e s oy ree
damarisoral red s g sk of the isnenrecm velecrr
shenid ther £3 descnzed 7y cquakor |1 ; shartedy, = an us
squumcr: |1 8= derves b abue of | For 3 srgls crach movng a de
ek vdcaney We chech the promue By corpanc g tho dorved
Talun wth e s of Ui 2 osep ™ Thos meaes
vt shewed that s 7, when the total frasen st formed
=y both dhe mam crack axd it randia was taken ivio s,
per uci fracue mrisc) e ghe corstani vaee of 58k
Compariun beiwem the camnd wd doired wea of 1w
poered wicg the prak wcotien choirdd e 1 mecte of
CIpICEnis i v rdnoed usde wrcy drvane condinen
The vevmies | 1) indhcam that the theory werks rerorisbly well.
o m ref. 14 the deriwad vl of I'7) ware consars and squnl 1o
) The 179 drop i 1 rebuiive sz T, ey sesh o tee
xrerchehsgh sccderssen rue percadieg the pob relsane Thu
S M
seghirabion raie, an ovenhost of e il onck wdooty,
mm"‘d::rm1"\-\ud'ﬂ==r..u-==|ﬂ-d
E, ¢ v drectly corpure the wutariceon ekcomr
nmrnnn’:rm—:n:rhnu—nrd;-—:hﬁmp-md
g velocity curvs pesdacied by squation ()1 1ol of the i seia
e thooreacl care wa cibaulzied Death oo admitatls parareio
naing 3 gl vabue of T = S8 § (= 200l T m PubL
Mdsowe v, ol of th bighe-velcciey paai s scceraely
=y thar thioe retscal corve, despiss the wids varntions m opanimestal
condinory b the mghot erargy fumn, pesk veloome, corsectly
described by egeticn (7], mndeed exm i aovorm =0 Sy, T ie e
e xpprosch o vy, ote reed ooy keck o the irstrtinec velocity
of srgh-orsck wis These rosk we coeuseri wi mzik
abmbmer” ard sgenrurn” w whch e Errs-trnducg
watasdey v gzl mpprosd d

Ugfry

Acontrolled-release microchip

Jahr T, Soyeiied b, Michusl L Cimyr & Anbert Langar
* D ronns of Gpmiox Pepnaring, # icaroms Myt Siney
2 B Mty S PTEhng Crmig
Momzacs RN T4

Much provice: wock in meieds af schirving mmplo dng
relems putras Am focad on pulmtils reiesse fom

twchroiogy w drvelop active devics thu mowporme TS
maire sak pemps, v sad fow danach e deliver Beguid
salatians " Blre we repart o selid s silicen suoachep mail
can. provids comirolied rokass of sngls or mukiph chemical
mbwisacm an demusd The rokass mechasion b bused oo e

ol thin anods cavermn

g
ot by w=Sies Spphoeyer of dhe vl beediin Eacy e
it e O f3 ==l 2ov Iocwd Shtewy Mot vl
m:nl:ll‘:dl-ll:'ﬂl:': w::-:a e

=act SpEmiert iy
s 2 ey TRy -uua;-u:-.gyu-:uqu pree—eey
et 3 ek e Al o il Spion of sl befe B
Sgings dulnser rsirgns oMyt = PO e i
i A fimr Lz e v wmined A3 S G o vy 2o
ey il el v e e e on st o gl

Sty sk gk re? 13 Bt
=3 maontie ¢feer e sy ek Theriy sty medte sy eliztudy,
iz of o s badiag. Ax s oz beappel w semn g o
2 ke e eieen r moprtl vk & rumspennna g
gz (L GF v oo sy o e povin sy o
ia phee v e Thevdse o, cbmined tr a diwx Sarwmsr
Mz IO L M= gl

AT ML ] S L I

i Macr T Bagazines i3

microreservin filled with chemicals in salld, Bouid or gel ferm.
v bave cnducied prect of priciple relese sudies with
prutctTpe micrachdp wokd and mline salution 2 moded
® mutoral mad mwdum, and we e demen
mried contralied, pulils reicam of chomical wistanco wih
this device.

Corelied reeus from our escrochip: mrobes eo mosng pam
e from 3 parncshr sesrror wrsned by appiaeg ar dectr
posarnl bereser the prods mersSrne aovenng that rogreor ard
1 coibede Fig In shows 3 owiowsy porsos of 1 pesiciype
rricyochip. cortmrng searvor: fed wath the chersal s e
rebrased. The dvices ud in this sy wess 17 by 17 e by
10 and comtaned o Dierics e could sxreduad s
I dopendicg or the parnculbr spplcascn. A 2 poire <f
refereri, 3 device of dhe st e thae s {17 Ees) R
snough mrfac G 0 acammoda cva 1,560 osrvos

Jan. 1999

POLARI

%
MicroCHIPS
Feb. 1999

Santini Jr. et al., Nature, 397, 335-338 (1999).



Early Critical Decisions

Reservoir Activation Method: In Vivo Testing Method:
Electrochemical = Electrothermal Wired =2 Wireless

~2001 ~2003

© 2014 All Rights Reserved.



Key Milestone — First Animal Study

Average mass leuprolide per

fraction normalized to Cmax
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Essential Technologies

Drug Formulation Hermetic Sealing

Create dry, solid drug Room temperature, hermetic seal to
formulations for stability exclude water and maintain drug stability
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Key Milestone — First Human Study

Microchip
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“Pharmacy on a Chip”

A long-term, implantable, Key Accomplishments

wirelessly-controlled * Incorporation of a long-term
drug delivery system stable drug formulation

* Hermetic sealing of individual
reservoirs

* Reproducible opening of
reservoirs when needed

* On-board power and wireless
communication
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Development Timeline
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Exposure Mechanism Dev.
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2005 2006 2007 2008 2009 2010 2011 2012 2013
Hermetic Drug Formulation, Sensor  Prod.
Seal Dev. Chemistry, Quality Systems,  Dew.

and Implant Development



Discussion Topics

e Starting a company — key ingredients and lessons
learned
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Key Ingredients for a Startup

/Intellectual Property\

Real, Not a Perceived,
Market Need

Demonstration

[Proof of Concept]
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Every Challenge is an Opportunity

Challenge Opportunity

Diverse tech team Maintaining focus; Novel ideas = “Convergence”
communication

Team self-sufficiency Wear multiple hats Intellectual property in-house

Non-Technical Challenge Opportunity

Raising capital Drain on time; Create return for investors
articulate value vs. risk and team

Organization Size Max production from small Smaller organizations move faster
workforce

Regulatory Uncertainty Work with FDA to create

precedents

Reimbursement Getting paid for years of Lower cost solutions have the

development advantage
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Experience, Observations, & Lessons Learned

 Handling technology setbacks...“switching gears” € - |
S s

— Don’t fall in love with a technology. 1 o ¥ o
*wf &0 :

“o&“.

 Team Building
— Come to terms with the fact that you don’t know everything.
— Hire the BEST to fill gaps in your knowledge/experience...this reflects

on your ability to lead.
— Work hard to maintain a positive culture.

* Intellectual Property
— Patents are an investment...one of the few tangible assets in a startup.

— If you can’t protect an invention, its value is greatly
diminished and commercialization becomes more difficult. @
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Experience, Observations, & Lessons Learned

\\I//

* Good lawyers are worth their weight in gold.

 Beware the evil technical founder stereotype

* Golden Rule — Be honest and treat people
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Discussion Topics

e What’s next?
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What’s Next?

Mobile Health

“‘mHealth” Oncology

Therapy selection
Drug resistance
Metastases
Oncolytic viruses

Achieve more from
every workout

Stay active and fit with the Samsung GALAXY S4. It will track your
workouts, daily intake, and weight levels. Know when to
schedule outdoor activities with Samsung GALAXY S4's
weather updates. Monitor your progress with both Total

Report and S Health, Together with the Samsung GALAXY S4,
being motivated for better health has never been so easy.

Nanomedicine
* Drug delivery
 Diagnostics
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