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IoN

ssion is to accelerate

| ical manufacturing

ion, support the development of
ndards that enable more efficient and
pid mal ufacturing capabilities, and
educate and train a world-leading
biopharmaceutical manufacturing
workforce, fundamentally advancing U.S.
competitiveness in this industry.
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iE}\What IS blopharmaceutical
manufacturing?
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Please see the What is Biomanufacturing?
video hosted at www.niimbl.org
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The NIIMBL Impact

Economic Foster thg national growth of SMEs qnd
Growth large businesses through a highly skilled
best-in-class workforce.

Advance

U.S. Security Rapid and effective response to public
o » J health threats (natural and intentional).

Patient Health

Improve quality of life for the patients it

Collaborative serves.

Technology
Development

Accelerate medical progress by fostering
collaborative technology development.

Industry

Standards Support industry-wide manufacturing

standards and harmonize regulations.
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Funding

$70,000,000

National Institute of
Standards and Technology

$180,000,000

Other Commitments

NIIMBL is funded by a $70,000,000 cooperative agreement from the National Institute
of Standards and Technology and leverages >$180,000,000 in other commitments.

NIST is a non-regulatory federal agency within the U.S. Department of Commerce. NIST's mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that enhance economic security and improve our quality of life.
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Manufacturing USA network
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Manufacturing USA® Today

NEXTFLEX

Flexible Hybrid
Electronics

San Jose, CA

. SMART
% MANUFACTURING

Smart
Manufacturing

Los Angeles, CA

Participant members in
Manufacturing USA Institutes
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Digital
Manufacturing
& Design

Chicago, IL

&MAD
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INSTITUTE

Sustainable
Manufacturing

Rochester, NY
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Integrated
Photonics

Albany, NY

&2 biofabusa

Regenerative
Manufacturing

Manchester, NH

anea

Advanced Fibers
and Textiles

Cambridge MA

ift

Lightweight
Metals

Detroit, M|

|America Makes

Additive
Manufacturing

Youngstown, OH

Lo
aINSl'ITUTEI
Advanced
Composites

Knoxville, TN

JeRAPID

Tremsrarming Process Industies

Modular
Chemical
Process
Intensification

New York, NY

Bio-
pharmaceutical
Manufacturing

Newark, DE

Advanced
Robotics

Pittsburgh, PA

Power AMERICA

Wide Bandgap
Semiconductors

Raleigh, NC

www.ManufacturingUSA.com




Manufacturing USA Institute Network - =

Vi AN

National Labs Manufactunng
Innovation Institute
o , Large
Universities Applied research Companies
Technology development
Prototype labs/shops
Manufacturing software development
. : Small and
Community Education and workforce development Mid-Sized
Colleges Sl
o Enterprises
Shared Use Facilities
Manufacturing demonstrations Other institutes:

Flexible Hybrid Electronics
Technology workshops Additive Manufacturing
National Labs Manufacturing technology Start-ups Integrated Photonics
services Digital Mfg & Design
Light Metal Manufacturing
Advanced Composites
Wide Bandgap Semiconductors
) Advanced Textiles
Economic Smart Manufacturing
Development Process Intensification
Organizations Advanced Robotics
Adv. Tissue Biofab.

Federal State and Local

Government
Government Government
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OUTCOMES

NIIMBL

Precision gene and cell therapies

medicines

MANUFACTURING PROCESS THEMES

Standardization

Drug
Substance

Drug Process

Secure supply of Product Contral

IMPACT

NATIONAL
Growth of globally

NEEDS MEMBERS M’i‘ Skilled workforce ® competitive
« Industry -FDA -NIH domestic industry
« Academia « MEPs - DOD .
@ Scll[rlli)gétitiv g « States « Mlls » BARDA -”“ m gg:ﬂﬁg:} time Regional economic
- NIST - NGOs - Trade organizations technologies development
3 Reduced offshoring
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Domestic : improved medicines
2 omanitatine g Y, NP H 1 et v - B
Reduced Reference
$ medical costs f @ Em'rsins pruduch m ;‘E]ﬂdng?[]r%%ms INDUSTRY

medicines/pandemic
readiness

THIN
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ﬂ Flexible, adaptive
Advanced process manufacturing
modeling and
control De-risked
manufacturing
P . . innovation
rocess integration
and intensification
@ Lower costs
Egs;‘ggiwater Accelerated
development
and approval
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Stakeholders?

Aol ﬁ;\}} Who are NIIMBL
)
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NIIMBL National Map

NIIMBL ECOSYSTEM

150+ Partners, 60 Industry Members,
35+ Academic Members, 35+ Non-profits
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Education

Establishment of
competency standards.

Engagement at all
educational levels.
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and Workforce

Dissemination of best
practices within a
national network of
community colleges.

Training Program

Combination of
online and in-
person training in
GMP environments.

Establishment of
%@ training programs
for stackable

Development of credentials &
custom on-site or certifications.
off-site training
programs.
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A “Cure” for Cancer! =

tisagenlecleucel homanr-cens axony

Suspension for IV infusion

J KYM R I ﬂ I_Im Cultured, genetically modified

For autologous use only

Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
Dosage: See prescribing information.

The first FDA-approved cell therapy.
Aug 30, 2017 -

Contains 2 x 10° to 2.5 x 10° CAR-positive viable T cells

i Cryopreserved in: 31.25% (v/v) of Plasma-Lyte A, 31.25% (v/v) of 5% Dextrose/0.45%
sodium chloride, 20% (wv) of 25% HSA, 10% (v/v) of 10% Dextran 40 (LMD)/5% Dextrose
! and 7.5% (v/v) DMSO .

Store at < -120°C; vapor phase of liquid nitrogen NEI;I%JOETI Doe

i . Properly identify intended recipient and product  DOB: 01-JAN-2000 |

‘ Do not use leukocyte depleting filter DIN: W1234 17 123456
Do not irradiate Expiry: 01-JAN-2018 |
A Not evaluated for infectious substances Batch: 12345678

Mfd. by: Novartis Pharmaceuticals Corporation
Morris Plains, NJ 07950

U.5. License # 1244 KYMRIAH.com
1-844-4KYMRIAH {1‘844-'-459-18?5@}\ R

U NOVARTIS 5004685 © Novartis Heds

Notable ‘firsts’

Penicillin (first antibiotic)

Smallpox vaccine (first vaccine) ¥ NIMBL-relevant
Insulin (first recombinant protein)‘/ NIIMBL-relevant
Kymriah™ (first cell therapy) ¥ NIIMBL-relevant
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B-cell acute lymphoblastic lymphoma (ALL)

tisagenlecleucel [Emv e e
OKYMRIAH" S,

Most common type of cancer among children. B

Most can be treated with existing approaches.

On relapse (or lack of response), prognosis poor for most: 2-6 weeks.

Kymriah™: 89% live >6 months, 79% live >1 year.
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Kymriah™ is a “personalized
medicine” and unlike any other
Sood + Tl cancer treatment

Vg o

T-cells engineered ¢mmm - ¢
o T

LN
Adrh ored e
back to /
Datient

\ Chemotherapy — stop cells from dividing. Many side effects.

: Antibodies — target cells cancer cells more specifically.
22 day manufacturing

process

Cell therapies — harness one’s immune system to kill cancer.
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“Biopharmaceutical manufacturing provides the critical link
between the discovery of a medicine and it's availability
to a patient.”

The 22 day Kymriah™ manufacturing process
Go to one of 20 approved hospitals and give blood.
Ship it to Morris Plains NJ.

NJ facility processes it.

Ship it back to hospital to dose the patient.

These medicines are a whole new future: Ava Christiansen
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Please see video at:
https://www.washingtonpost.com/national/health-
science/tantalizing-counterattack-offers-breakthrough-hope-for-
children-with-leukemia/2016/09/30/cf19b15a-663a-11e6-bede-
23tc4d4d12b4_story.html?utm_term=.72b2218ff8dd
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NIIMBL is not inventing these medicines, but is innovating
the manufacturing processes, supply chain, and workforce
to enable patient access to these medicines.

Novartis: B-cell acute lymphoblastic leukemia
Kite: aggressive non-Hodgkin lymphoma (NHL)
Juno: chronic lymphocytic leukemia (CLL)
Celgene: relapsed/refractory multiple myeloma
many others
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Breaking New Ground on

Biopharmaceutical Innovation @STAR:

A Nexus where the National Institute for Innovation in
Manufacturing of Biopharmaceuticals (NIIMBL)
Meets the STAR Campus Vision
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NIVERSITYor
FIAWARE

Impact of Biopharmaceutical Innovation Building

Enhanced academic reputation, rankings and societal impact.

New graduate programs: Ph.D., M.S. in pharmaceutical sciences; longer-term
Pharm.D.

New undergraduate programs
Seed new public-private partnerships & accelerate growth of STAR Campus
Philanthropy: S50M

By 2024, generate ~2000 new jobs in Delaware and accelerate growth of STAR
Campus (estimated 660,000 to 1.1M new jobs generated nationally due to NIIMBL)



STAR Campus

F3 Site
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Collaboration Space Ze
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