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« | am not an FDA employee
« This research was, in part, funded by the U.S. Government.

 The views and conclusions contained in this document are those of the
authors and should not be interpreted as representing the official
policies, either expressed or implied, of the FDA or the U.S.
Government.
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ODP at a Glance

Dr. Ling conceived of the idea of
Pharmacy on Demand while treating an
injured soldier in Afghanistan. The soldier
suffered from a traumatic brain injury
and the medicine he needed was
unavailable. Dr. Ling had the medicine
flown in from Germany and the young
solider went on to make a full recovery.

Fine Chemicals

U.S. manufactured key
starting materials (KSMs)
Programmable chemistry

Vertical integration of
KSMs to API

Our Objectives
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Formulation
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IV medicines
Oral Solids

Finished Drug

Product
|

Funded by
DARPA + HHS

Rapid Acceleration :

45,000 ft2 HQ with cGMP suites
A growing team
R&D
Manufacturing
Quality
Regulatory
Operations
16 precursors
21 APIs (active pharmaceutical
ingredients)
5 tablets
3 sterile injectables
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The Current Ecosystem =2 Aging Facilities, Off-shore Manufacturing, Quality Issues,

and Challenging Market Dynamics

India irﬁpor’rs ~80% of APIs and
intermediates from China

https://www.ha-asia.com/why-india-still-depends-on-apis-imported-from-
china/#:~:text=According%20t0%20Dr%20Sakthivel%20Selvaraj,huge%20and%20needs%20be%20reduced

The world’s largest
chemical producer
- 40% of the global
market; 300% > US

2
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9/10
prescriptions taken by
Americans are generics

85%
are VUINerable 1o supply

chain disruption if trade with Asia
were interrupted
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National Security: High Foreign Dependency
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Patients Lives at Risk: An Old Problem in Need of New Solutions
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hours of additional labor

annual spend by hospitals on
shortage mitigation
strategies

- Vizient Drug Shortages Impact Report, June 2019

National Drug Shortages: New Shortages by Year (2001 to 2020)
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ASHP - University of Utah Drug Information Service
https://www.ashp.org/drug-shortages/shortage-resources/drug-shortages-statistics

Hospital Pharmacy Survey

\
(71%> \ 75%’ ‘ 94%’

unable to provide
patients with the
recommended drug

patient treatments have
been delayed

rationing or restricting
drugs in short supply

https://www.ismp.org/resources/drug-shortages-continue-compromise-patient-care
ISMP. ISMP survey on drug shortages for hospital pharmacy directors or their designees only. ISMP Medication Safety Alert! 2017;22(17):5-6.
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Global Supply Chain Capabilities Under One Roof
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Making Equi Making Drug Product Making API Making P virtual/Digital QA &
aking Equipment aking Drug Products aking aking Precursors Production Control
Rapid protoyping > GMP QbD, PAT/APCs, RTRT > *  Site monitoring/support
. . *  Virtual QA
Automation / Programming > e Distributed QMS
Modularity / Plug and play >
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Integrated Project &
Lifecycle Mgmt.

IT Infrastructure and
Cyber
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Warehousing, Storage, &
Distribution

QMS - Documents, QC Lab (Device
Records, Controls, QA and Product)
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Organic Chemists QA Scientists

Chemical Engineers QC Scientists

Analytical Scientists Qual/Validation Engineers
Formulation Scientists Regulatory Scientists
Electromechanical Engineers Manufacturing Experts
Automation Engineers Operations and Admin

Machining Engineers
Data Scientists and Statisticians

PROPRIETARY

2020

2021
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Combatting the race to the bottom through science & technology

PoD: Automated, programmed, molecular systems

Precursor Production Systems

PROPRIETARY

US Sourced Material
Resilient supply chain
Responsive to surges in demand
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Unreliable
Dependent on Foreign/
adversarial Sources
Opaque supply chain

Current State

Future State

US Sourced Material
Resilient supply chain
Responsive to surges in demand

Starting point: Drug Product
No transparency into ingredient origins
Little transparency on quality

503A - Compounding
Highly manual
Variable Quality System (Board of Rx)

503B - Outsourcing

Increased quality risks (NECC)
Lower flexibility
Reduced auditability
Not currently meeting needs
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¢cGMP with compounding flexibility at
the point of care
Real-time Release
Self-contained environment
Cybersecure

Patient ready
Highest level of quality & control
Maximum flexibility
Responsive to need
Supply chain transparency
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Revolutionizing Where and How Medicines are Made

PoD Network
PoD at Point of Care Distributed

Agile, Rapid-Response
Production Capability

Predictive Insights

Manufacturing

686 Medicines
10M+reactions
Pricing
Suppliers

Customers
Markets

. Full automation

*  Link with health records -
Proprietary Multilayer * Programmable Chemistry * Revolutionizes how

. Personalized o
Network Analysis e Automation «  Improved safety medicines are sourced,
* Process Analytical Technology

* Vertical integration

manufactured, and

. lity 2 d
Quality every dose distributed

*  Cost savings
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Mobilizing the Ecosystem: Advance 21" Century US Manufacturing Technology to
Improve Patient Outcomes
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® Regulators @ Financial institutions
o Policy makers ® Tech industry
® Manufacturers ® providers / Health sector
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Resilience & Responsiveness P Access to high quality
protecting the warfighter A Vision essential medicines

for the

PROPRIETARY

Affordability Reliability remediates
savings for our seniors drug shortages




