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How significant is the cost of logistics?

Logistics has same cost impact as staff and facility costs !

H Staff
Monterrey, MEX e Facilty
Bl Transport
Buenos Aires, ARG = -
Bl Fill & Finish
B QC
Manchester, USA Bl Consumables

Cambridge, USA

Dose Cost ($/Unit)
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1-5% 2-3% 2-4% 16-17% 24-25% 49-51%

Harrison, Zylberberg, Ellison and Levine, CAR-T Cell Therapy Manufacturing: Modelling the Effect of Offshore Production on
Aggregate Cost of Goods
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Is Logistics a Critical Manufacturing Step?

Clinical Centre

Manufacturing Centre
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Harrison, Zylberberg, Ellison and Levine, CAR-T Cell Therapy Manufacturing: Mod Sy S
Aggregate Cost of Goods ’ﬂ
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https://www.nejm.org/doi/full/10.1056/NEJMp1807382
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Jl World Courier - Trust and Consistency
Logistics Platform Developer managing Time Sensitive / Temperature Critical

= e @\ S g
SCALABILITY QUALITY
* Managing clinical trial and commercial Fully GDP compliant throughout global
projects network

EXPERIENCE
Deliveries to >2000 clinical sites

-
R

DEDICATED
Customer Service teams for advanced
therapies

TEMPERATURE
Supporting +37 to -190C shipments

GLOBAL SUPPORT
140 offices in 50 countries
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Jll Advanced Therapy Logistics Platform
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il UK network of Advance Therapy Treatment centres

= World Courier

- Engaged with all networks

> NA = Collaborator

Northern Alliance > MATCH = sub-contractor
Advanced Therapies > MW = Collaborator
Treatment Centre S

9 iIMATCH - Manchester - Led by
Advanced Therapy > Simon Ellison
Centre Hub . -
MW-ATTC - Midlands > Cell & Gene Therapy Service Director
& Wales Advanced - Aim

- Therapy Treatment

Manufacturing Centre
centre

> Create seamless flow between clinic-manufacturer
> Optimise first/last 100m

> Apply learnings through global network

)

9 6/3/2019 AmerisourceBergen:




@] World Courier-

AmerisourceBe

Planning for Success

)

AmerisourceBergenr




Upcoming Challenge

Site and Country Growth
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Challenge

* Multiple therapies being presented to
clinical sites
* Clinical and commercial scale
With multiple different clinical systems
and procedures
+ Storage, surgical intervention, delivery,
etc

Solution

* Plan early and have vision for what the
commercial supply chain will look like

» Build, test and optimise Logistics Platform

R
AmerisourceBergenr




m World Courier

AmerisourceBergen

Jll Logistics by Design

Definition

= LbD is a framework for logistics-based decision making, based in-part, on Quality by Design principles
Overview

= Key to logistics success is designing in “quality” from the outset.

= This enables challenges in delivering the logistics strategy to be identified early

= Provides sufficient time to consult with key stakeholders (e.g. manufacturing, clinical teams and providers) and tailor the development program to

address any high risk or cost drivers.
Clinical Clinical
R Development
> -t g ey
Manufacturing .
commercial

launch post
pivotal

Marketing
Authorisation

Tech Transfer
to

Process Manufacturing
Development or CMO

Manufacturing
Lockdown

Commercial
Operations

Manufacturing Development

Developing a Logistics Strategy Vision

Infrastructure
Planning

Logistics
Development
Ellison*, McCoy*, Bell, Frend, Ward (*Joint 1st Author), Logistics by Design — A framework for advanced therapy developers to

create optimal Logistics Platforms, Cell and Gene Therapy Insights, Dec 2018 ’ﬁ
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] LbD Built on Risk Based Analysis e

Manufacturing == Maricet

L) e Packaging

Tenperatuce

sch e

Ellison*, McCoy*, Bell, Frend, Ward (*Joint 1st Author), Logistics by Design — A framework for advanced therapy developers to ’ﬁ
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Manufacturlng Strategy Drlven by Shelf Life
Di

Sh| ning Window & Risk Strategic Impact

Cumulative Shipment Time (min)
o 200 400 600 800 1000 1200 1400 1600 1800 2000 ™ Transfer Time
(Collection Site to Exit Port)

London

Brussels . N - e
® Shipment Processing Time by Airline

JEurostar® (min) Fresh
» If donation OR therapy OR
Warsaw monitoring sample has a limited

Copenhagen

Amsterdam

Paris

Prague

Hoteton m Airline / Eurostar Recovery Time (min) shelf life
(Including Customs Clearance if ~ - . .
Reauired) Multiple manufacturing sites

Los Angeles . .
= Transfer Time to MC (min)

(Total Transit Time for Driven Need to Contr0| regl"”atory’
Froauee) manufacturing equivalence, etc

Tokyo

Tel Aviv

| Transfer Time
London (Collection Site to Exit Port)

Brussals Has to be possible for ALL
N eurosars (i e oY Aine shipping
Single large scale manufacturing
site possible
Reduced cell viability
How manage/control thaw

Amsterdam

Paris

Prague
m In-Tranist Time (min)

Warsaw

Copenhagen

Houston m Airline / Eurostar Recovery Time (min)

(Including Customs Clearance if
Required)

Boston

Los Angeles

I ® Transfer Time to MC (min)
i (Total Transit Time for Driven Products)

24hr Shipping Window - RISK

Ellison*, McCoy*, Bell, Frend, Ward (*Joint 1st Author), Logistics by Design — A framework for advanced therapy developers to

create optimal Logistics Platforms, Cell and Gene Therapy Insights, Dec 2018 ‘QJ
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]l Packaging System Impacts Scalability T

Is hand carry the solution?

Regardless of transport strategy, all shipments are subject to x-ray unless the correct exemption paperwork and alternative
X-ray avoidance? security measures are in place.

Managing xray exposure can only be achieved by working with an experienced logistics expert.

Ability to avoid All imports have to pass through security and customs checks as they enter the country. Requirements for import/export
security/customs? change on a frequent basis and as such the HC capability’s could change.

Speed through customs? HC possibly faster, depending on size of immigration que, and efficiency of airline in making freight available (if shipped in the

hold)
Ensuring chain of Depending on package size hand carries may be placed, out of site, in overhead lockers. In addition on small domestic flights
custody/identity hand luggage is limited and anything larger than a laptop is placed in the hold
Acceptance on plane? The pilot is ultimate authority on any flight and can refuse to let any item, for any reason, into the cabin

Only packages that comply with the airlines hand-baggage & IATA restrictions can travel in the cabin. This massively

Shipper/container size? . . . ;
PP constrains the ability to scale up and commercialise with HC.

Depending on the airline, the package, and how many seats have been booked. All packages have to be placed in overhead

o S
Shipping location? lockers. This may lead to crush damage if the flight is crowded and means that the package is out of sight.

15 6/3/2019 AmerisourceBergen-




Jll Packaging System Impacts Scalability

Is hand carry the solution? - Case Study

X-ray avoidance?

Ability to avoid
security/customs?

Speed through
customs?

Ensuring chain of
custody/identity

Acceptance on
plane?

Shipper/container
size?

Shipping location?

16 6/3/2019
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1) Choose hand carry
as

*Cost irrelevant
*Control = confidence

2 ) Use organ box as

*Available
*Qualified

3) Highly complex, and

expensive, supply chain

that needs: -

* Multiple
couriers/people

*Reverse logistics of
“empty” packaging

4) Need to ship to ever

more geographies

*Discover limits around
hand carry cost and
geography
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Phlll

4) Discover that only
way to scale is through
controlled shipping, as
cargo

5) Therapy prevented
from commercialising as
don’t have systems for: -

*Cargo X-ray
management

*Organ box cannot be
stacked and therefore
not acceptable to
airline

AmerisourceBergen-
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Using Logistics by Design to De-Risk Commercilisation

Understand Criticality of Logistics

A\ 4
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o
S
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Decisions made at
the beginning
Impact scale up
and commercial
capability

= Complete risk
based
understanding of
supply chain

Develop vision of
commercial supply
chain early
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Constantly Review

vCritical Logistics

>

= \ 4
Logistics Platform
Supporting Clinical Trials & Commercial Operations

<
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VWhere knowledge,
reach and partnership
shape healthcare delivery:.



