THE WORGESTER
BIOMANUFAGTURING PARK
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OUR BUSINESS GOAL

Support and strengthen the economic development of Worcester by
attracting, signing, and retaining world class biomanufacturing companies
to build and develop facilities in the Worcester Biomanufacturing Park.
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THE CHALLENGE

Worcester doesn’t have a story. The perceived value of Worcester’s
potential to foster a thriving biomanufacturing hub isn’t understood
well enough to justify the investment needed to build from scratch
when they can find existing space elsewhere.
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GATEGORY

What are the outside forces,
trends and tensions
influencing and shaping the
category?
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CHANGING
DYNAMIGS IN THE

RINGAN

EVOLUTIONIN
MANUFAGTURING
INNOVATION

Increased therapeutic competition

More drugs going off patent resulting in more companies
seeking to develop medicines that outperform efficacy,
safety, disposition, or cost.

Greater prevalence of complex large
molecule drugs

Large molecule biologics are living cells and require highly
specialized, high quality manufacturing. Biologic patents
have increased 25% every year. By 2020 36% of the global
Pharma market will be biologics.

Arise in orphan treatments

Drugs developed specifically to target rare diseases, amongst
a small population of patients, have a 12% annual growth
rate since 2012.

Emergence of personalized medicine

Products that use a patients’ genetic input to produce
therapies; 80% of “breakthrough” therapies involve targeted
therapies.



THE SHIFT

BIOPHARMACEUTICALS

FROM

Small Molecules

Simple
Mass

Chemical

TO

Large Molecules
Complex
Personal
Organic



HOWIS THIS IMPAGTING
BIOMANUFAGTURING?
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THERE ARE 2 GENERAL STATES OF NEED IN BIOMANUFAGTURING

NEW THERAPIES ; ESTABLISHED THERAPIES
All about proving quality & safety. : All about cost & efficiency.

PHASE llI

APPROVED
MEDICINE

lterative, collaborative, rapid : Scalable, efficient, quality, consistency



ESTABLISHED THERAPIES IAN.

HAVE REAGHED N | | = NOW LEAVING
MANUFACTURINGMATURITY  [RSACARISER S o
AND ARE BEGOMING A

GOMMODITY SENT OVERSEAS Table 1: Job growth/decline in biomanufacturing states, 2002-2012

. . T 1033 11.6%
Large scale, late stage established therapies e
. . Cailfomla 4329 10.8%
that need commercial manufacturing
Massachusetts 666 8.0%
- Proximity to other biotech doesn’t matter North Carolina. 234 11%

- Cost & efficiency matter most

40% of finished drugs and 80% of
active ingredients are developed

overseas.

New Yom
1Il|no|5

1nd|ana

Pennsyh.rama

New .Jerseyr

Mlch1gan

Source: U.S. Bureau of Labor Statistics, Quarterty GerﬁuacfEmploymentandWages{mEW}

—1 ?16
—3231
4—1-88?
—T951
—12651
—3982

—15 4'}’6

—33 4%

—B U%
—25.0%

~29.3%
—32 1 %



Number of drugs in the R&D pipeline worldwide 2017 vs. 2018, by

HUGE DEMAND
FOR THESE i
INNOVATIVEEARLY '
STAGETHERAPIES -

Suspended

8 040

Pre-registration

Development phase

® 2017 @ 2018*



THE SHIFT

FROM mgﬁlﬁ'lﬁhﬁlllfxmu
TR el COLLABORATIVE,

BIOLOGIGS INTENDED FOR S'NGLE-USE
T  MANUFACTURING
PLATFORMS




THE FUTURE GROWTH OF
THE BIOTECH INDUSTRY IS
LARGE (vvo1ccu.cs),

THE FUTURE GROWTH OF
BIOMANUFACTURINGIS
EARLY, SMALL, DYNAMIC
INNOVATIVE [I\/IANUFACTU RING)-



OUR AUDIENCE

Who are the people we are
trying to influence? What
matters to them?
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NEW THERAPIES
WHERE SYSTEMS ARE

NEW THERAPIES NEED PROXIMITY TO
INNOVATIVE MANUFACTURING

STILLEVOLVING,AND -

INNOVATION IS STILL
HAPPENING IS WHERE ¢

TSAT
70% of innovative clinical

programs are being led by small et

companies.

(Qutsourced MFG
makes sense)

Some mAb and microbial

processes have become so

o ’ standardized that they can be
mAb “T treated as a commodity

Microbial

3

(Locating R&D near
MFG isn't critical)

Modularity

(the degree to which R&D can be separated from MFG process)




NOWHERE IS THE DEMAND FOR INNOVATIVE SMALL SCALE
BIOMANUFAGTURING GREATER THAN INMASSACHUSETTS

82% of MA Manufacturing Largest demand comes from
needs are in early stages oncology & neurology




BUT T0 GET FROMRESEARGH TO TRIALS, TO
APPROVAL, THEY NEED MANUFAGTURING HELP

They need small scale, small batch, innovative manufacturing partners that they can afford

FROMHERE ——————— TOHERE

L “FDA POST-APPROVAL
CLINICAL TRIALS _ HEVTEW RESEARCH &
i MONITORING

o
w
E
=
0]
-
7]
=
@
S,
<
a
=

IND SUBMITTED
FDA APPROVAL




GIVENTHE DEMAND FORNEW THERAPIES IN THE EARLY STAGES, CONTRACT
DEVELOPMENT MANUFACTURERS REPRESENT THE GREATEST OPPORTUNITY

— POST-APPROVAL
TYPES OF BIOMANUFACTURER sl DRUG clmém CLINICAL TRIALS RESEARCH &
SPECIALIZATION NESESR AL MONITORING

CRO , PHASE | PHASE Il PHASE Ill I PHASE IV

(Contract Research Org.)
Focus on very early
research

1 FDA-
APPROVED
CDMO — MFDICINE

(Contract Development
& Manufacturing Org.)
Specialize in early stage
small scale

CcMO
(Contract Manufacturing Org.)
Not interested in working with
small scale.

NUMBER OF VOLUNTEERS
HUNDREDS THOUSANDS

IND SUBMITTED




CDMOs

&Velppment WHAT
ganzoton - MATTERS

TO THEM?
WHAT DO
THEY NEED?

They want to ensure the
potentlal for success is worth the

iInvestment

ESSENTIALS

Access to R&D Customer Pipeline
Availability of a steady supply of R&D customers
to ensure sustainable flow of revenue.

Proximity to R&D

For both the CDMO and the company, proximity
to R&D helps save on costs and is essential to
smooth, collaborative development.

Access to quality workforce

Access to the right people with the right skills
and education to operate and ensure efficiency,
quality, safety, etc. is essential.

Proximity to life science/innovation
ecosystem
Density of people and ideas drive innovation,

and innovation drives business growth. 36.4%

Low cost of doing business
Ensuring that capital investments, overhead,
and operating costs, are as low as possible.

SECONDARY

Access to vendors

Equipment and component supplies for
manufacturing and being able to work
directly with them to meet specific needs.

Financial Incentives
Tax breaks and upfront capital support is
highly valued.

Partnerships

The people and businesses to help
support and ensure success. Who is
involved in building is almost as
important as what you’re building.

(i JLL Survey:
“®  Top Site Selection Factors
: “73'6% Cost of doing business

i I Availability of R&D space in market
|| Access to R&D ecosystem

1 - B Labor availability
——— 45.5% Image courtesy of JLL



While they need to make
calculated decisions to ensure the
success of their business, they
know that nothing says growth
and ongoing success like the
proximity to innovation.



WHAT ARE WE OFFERING?

What are we selling and makes
our development unique? What
makes us unlike any other
development?
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WALKWAYS

THE WORGESTER M )
BIOMANUFACTURINGPARK & ==
IS ABLANK CANVAS =G =

OF OPPORTUNITY -5 / o

Vacant land with zoning approval /
for the development of 8 PAD sites / ) HBTAT AT

HISTORIC STRUCTURE
STORMWATER BASIN

OUTDOOR AMENITY

l f \ SPACE

350,000 tOta Sq ° to STORMWATER BASIN DEVELOPMENT SUMMARY

. . OUTDOOR AMENITY SPACE GROSSSOFT v

in a designated \ \ waukwars am e | oo
46,500 113spaces | 2.4 spaces/1,000sq 1t

40,000 124 spaces | 3.1 spaces/1,000sq. ft

19,000 (3-STORIES) 61spaces | 3.2 spaces/1,000sq .
24,000 (4-STORIES) Tispaces = 3.0 spaces/1000sq

100,000 (35-STORIES) | 175spaces | 1.75spaces/1.000sq. ft

biomanufacturing park “"RMW”E“Wj) \ \‘,

e
/\ = ve BELMONT STREET (ROUTE 9)

/ N\

78,000 ( JSSToﬂES) %maoe» 25 spaces/1 000 sq. 1

l@}@‘@@ef®|@1‘@ 3

80,500 (3.5-STORIES) | 202spaces = 2.5 spaces/1,000sq.ft
O {wo:cc: 35-STORIES)| 175 spaces | 1.75 spoces'1 0005
TOTAL | 530,000 SQ.FT. 89;;@095 22 spaces/1,000sq. 1t




A THRIVING I-OGAI- 310/0 #3 in number of
share of total life science biopharma companies
EGOSYSTEM OF patents, Boston 30% in Massachusetts
' - 1
BIUTEGH & lIFE Infrastructure
Regional Airport
smENGES

Hlntech

Two hospitals: Saint Vincent, UMass Life Sclences Sector St tsgond G""“”’f-’-“--i Pﬂk"“‘"- .,
Memorial Ny ¥
Thirty biotech companies in the e

city

Two research clusters: Biotech e

Park, Gateway Park @ Unversty & Colee

One biotech incubator (MBI) with
three locations

CASE STUDY | > |



WITHIN THE MOST

INNOVATIVE SUPER

GLUSTERINTHE
WORLD

A statewide ecosystem of
innovation thatis fueling
a tsunami of demand

and potential for growth.

Northeast

Worcester/1-495

50+ biotech companies, WPI,
UMass-Worcester, and 16
other colleges.

ol y
abbvie “Ysunavion
SANOFI -

50+ biotech companies,
2 million+ s.f. in lab space,
UMass-Lowell and 11 other
colleges.

AilliPDRE
iGh1a

G

" Bristol- Myers Squibb

—
A

128 SUBLURBS
_J L

West

128/Suburbs

Home of UMass-Amberst The immediate western
and 21 other colleges. Area suburbs Includa 75+
known as The Knowledge

Corridor. 15 colleges, 3 million s.f.

of lab space.

~ES/

(Shire ThermoFisher

Astra?_ﬁ'tca/}

+1,174 personalized and
traditional
biopharmaceuticals
being developed in MA

~_#1InJLUsLife
/Science Cluster

- Rankings

biotech companies, A

Cambridge

to]

»

250+ biotech companies, the

p 4 NIH-funded hospitals
inthe U.S.,
and 48 colleges.

VERTEX .
— SANOFI

Biogen () vovarris

TR
- L e
_,,_' 1 ‘N"'./_.’
g s
S—

-, South Coast

Strong med device and
biopharma manufacturing
capacity, with numerous land
sites in BioReady® communities
and 10 colleges.

END
SEROND

28% growth in

Biomanufacturing
employmentin the

last ten years




9 Colleges & Universities
Worcester State, Clark, UMass Medical, Assumption
College, WPI, Holy Cross

7 High Schools: Nationally acclaimed technical high
school

Major universities awarded 400 life sciences-related

.y degrees in 2016

Higher proportion of life sciences graduate degrees

A DIVERSE PUUI- OF awarded (27%) than the US (21%)

| Industry-education partnerships (MBI/WPI, WTHS/
HIGHI-Y SK“-I-ED A LakePharma) BETC ongoing professional eduction
WO RKFU RGE % Graduate Degrees In Biological & Biomedical Sciences

Worcester us



ASTATEATTRAGTING
MORE INVESTMENT
THANANYWHERE
ELSE IMTHE CﬂUNTRY

nnovation capital raised by leading biotech clusters, 2016

China
Pennsylvania/ LK
Dolaware Vallay

-]
=
5
£
-]
2
=
{slal] |

Venture Investment in MA biopharma
companies was 2.9 billion in 2016
$7 billion in [ast 3 years

$2,5782,549,176 in NIH funding
second only to CA



ANETWORK OF
PEOPLE,
PARTNERSHIPS &
COLLABORATION W/BDC
- busimesses murualy 'A‘ M Bl

dedicated to helping ensure the ~ “"™7%>  [ideb e

. o R Ly Wgagﬁfgsg)
success of biomanufacturing in €D Orchmocoria Q) erruomeots ¢
Worcester.

""""""" The City of

EVELOPMENT f*"s 'WORGEST[R



AGGESSIB"—ITY & A major regional airport 2nd largest in MA
with all major regional routes (including JetBlue
service)

v Central location 50 min west of Boston and
north of Providence 40 min east of Springfield.

2ND I-ARGES'I' GITY - 1-90, 1-290, I-190, Rt. 146, and 1-84
Commuter Rail with 20 round trip trains to

Boston.

Easy access to freight through CSX Intermodal
Rail Yard and Port of Worcester

DiStance to Rail Access PrOXilllity to Airports

Worcester Regional 6 miles

Boston, MA 40 miles 50 minutes Airport
Passenger Rail (Union 1.5 miles . .
Providence, RI 40 miles 40 minutes Station) ngan Iatiztomet teveell B mils
Airport
. (Boston, MA)
Hartford, CT 60 miles 1 hour
Providence TF Green 50 miles
Manchester, NH 72 miles 1% hours HieiehyRaillBortof 2.5 miles Airport (Providence, RI)

aomceeter) Bradley International 73 miles

New York City, NY 180 miles 3 hours Airport
(Hartford, CT)




LOWCOST OF DOING BUSINESS,
HIGH QUALITY OF LIFE

22%
lower cost of 31,315 $239,900

living than the average rent for median‘hame
Metro Boston‘Area an-apartment price

20min S85K
average commute median income
time



: MPETEON OGATION, WORKFORGE, AND THE
BENEFIT OF EXISTING BUILDING STOCK, BUT CAN'T COMPETE WITH
THEEGUSYSTEM UF WURGESTER

| "a.‘
11
i
| !\
-

2 S _ ~ Wi HUPKINTON &Nmn
,‘57 TIRPF | j DEVENS FRﬁ«tm
Avibrant urban ecosystem i BRUGKTUN .G TUN
that-breeds innovation = | w
e = " MARLBOROUGH

NEWBEDFORD  WOBURN



WHAI
MAKES US

GHEAPER THANBOSTON,
GLOSER THAN ASIA, AND MORE
HAPPENING THANDEVENS

Worcester offers the perfect storm of
ingredients. No one can compete with
the blend of affordability, in a thriving
ecosystem, with an abundance of
industry essentials and amenities, within
close proximity to a hub of innovation,
that Worcester has.



PLAGE

What makes this place and
the cultural fabric of the area
unique? What makes
Worcester special?
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WORGESTER IS THE BAGKBONE OF
MASSAGHUSETTS

2nd

Largest city In
New England W w
184,000

Population



MANUFAGTURING
ISINITSDNA

1700 -1950s INDUSTRIAL BOOM TOWN
Worcester helped fuel the progress of
the country machinery, wire, tools,
textiles, and shoes




TODAY: REPI.AGING PISTUNS o
Wik PIPETTES s




ITHAS EVOLVED FROM INDUSTRIAL MANUFACGTURINGTO
MANUFACTURING THE FUTURE OF ED & MED, AND lIFE SCIENGES

THE CORNER STONE OF THE MASS BIOMEDICAL .,

SUPER CLUSTER

Over 60 Biotech
companies alone




~ ANDIT'SON THE RISE o
e Jil U UI | Worcester ranked #2 City in New

— — — — o — - A N

England to start a business

$2B total in dedicated development funds
for projects completed or underway

$96M committed for 20 year renovation
plan of downtown

665 new housing units being built

2.3m sq ft of commercial/residential space

1,300 new jobs anticipated

4E City of WorcestemfDowntown Worceiter Urban Revitalization ™«

L1
* S N W



WORGESTERKNOWS
HOWTQDOIT,
HOWTQBUILDIT,

HOW TOMAKE T
WORGESTER? mrmtrtestinni
WORCESTERIS
WHAT'S NEXT INMASS




