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Decade(s) of Facility & Process Evolution
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Continuous Manufacturing Initiates a Cascade of Transformational
Technology Advances

>

High
Transformational
Development, Manufacturing
& Distribution Model
>
=A ﬁ Portable
O —f—— Skid-mounted equipment
@®© h Modularity Small autonomous POD’s
= ———— Multiple configurations Rapid deployment & Re-deployment
Q Miniature ~ Rapid process/product changeove
@© -~ Small footprint _ . , ; .
: Accept ‘next-gen’ technologies Multi-company POD Farms
2 ﬂl‘Reduced energy consumption \
o3 N ‘_"'_°f‘f'_‘f_'_"”““'“""' Enable partable design
Continuous Manufacturi_n_g__'__'_'jjl?"'»

..Z\ Variable lot size for demand-based supply
E Process Intensification y y y
o) _ same equipment at multiple scales Although continuous manufacturing has been available
> "~ Enable miniaturization for decades, current business needs are dramatically
Q T accelerating the Pharmaceutical Industry’s transition
LL away from batch manufacturing

Batch Manufacturing Phillip Nixon, Arden House 2015
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Some Emerging Opportunities — Portability (Rapid Deployment)
POD Based Facility Design
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Some Emerging Opportunities — Portability (Rapid Deployment)
POD Based Shared Facility Designs

Pharma “A” Shared Pharma “B”
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Some Emerging Opportunities — Portability (Rapid Deployment)
POD Based Shared Facility Designs

Pharma “C” Pharma “B”
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Pfizer Small Molecule Formulation Development

Late Stage, New Chemical Entities, by dosage form type

Oral Liquids Late stage (Phase IIB+) Formulations

_—_

IR Tablet -
PCMM .
~One-third are PCMM IR

— Direct Compression!

Topical

Soft Gel

Multi-

particulates \\ ~0One-third are other Solid Oral
(MSC) —

Combe R capsule Dosage forms

Tablet  pop Taplet

Amorphous Solid Dispersions VIR Tablet

Breakthroughs that 1
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Applicability of Continuous DC to the broader NCE portfolio

First generation programs

Phased
Adoption of Technology to
>50% NCE Portfolio
Q0 . i Getting off the ground: Two
< 30% compound “A” and “B”
-8 selected. “Sweet spot”
2
9010% e
| -
)
N
° 3%
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Key Capital Investments (1)

R&D and Manufacturing Investments Enable Portfolio Acceleration

.

I

Groton, USA Sandwich, England Freibur,Germany

cGMP clinical and commercial development commercial
Compound “A” Compound “A” Cf)mpound ”!3". Compor)nc! Ad
First cGMP clinical batch Inclusion into ETT program  First cGMP clinical batch NDA submitte

2016 2017 2018

2015
Breakthroughs that
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Key Capital Investments-(2)

R&D and Manufacturing| Investments Enable Portfolio Acceleration

DAURISMO

glasdegib tablets wg

100 mg | 25 mg

View all Press Releases

U.S. FDA APPROVES DAURISMO™ (GLASDEGIB) FOR ADULT PATIENTS WITH
NEWLY-DIAGNOSED ACUTE MYELOID LEUKEMIA (AML) FOR WHOM INTENSIVE
CHEMOTHERAPY IS NOT AN OPTION

November 21, 2018
DAURISMO is the first and only Hedgehog pathway inhibitor approved for the treatment of AML

In a randomized Phase 2 trial, DAURISMO plus low-dose chemotherapy significantly improved median overall survival in
patients who were not able to receive intensive chemotherapy due to age or comorbidities - a difficult-to-treat patient
population

L]
G roto n l | SA NEW YORK--(BUSINESS WIRE)-- Pfizer Inc. (NYSE:PFE) today announced that the LS. Food and Drug Administration (FDA) approved F re I b u r G e r m a n
) DAURISMO™ (glasdegib), a once-daily oral medicine, for the treatment of newly-diagnosed acute myeloid leukemia (AML) in adult g ) y
patients who are 75 years or older or who have comorbidities that preclude use of intensive induction chemotherapy. DAURISMO is

CG M P cl i n i ca I an d comme rc|a I taken in combination with low-dose cytarabine (LDAC), a type of chemotherapy. DAURISMO has not been studied in pati comme rcia I

severe renal impairment or moderate-to-severe hepatic impairment.!

AML is a rapidly progressing bone marrow cancer with poor survival rates compare:
people with AML is intensive chemotherapy; however, for many elderly pati
conditions prior to receiving their diagnosis, intensive treatment i

. tment and face a poor prognosis.®

2018 2019
Breakthroughs that Reference
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Key Capital Investments (3)

R&D and Manufacturing Investments Enable Portfolio Acceleration

Groton, USA Freiburg, Germany

cGMP clinical and comme commercial

Compound “B”
Inclusion into ETT program

2019

2013
Breakthroughs that
change patients’ lives 15



Key Capital Investments (4)

R&D and Manufacturing Investments Enable Portfolio Acceleration

Powders to Film Coated Tablets* in minutes

Breakthroughs that _ _ _ _
change patients’ lives * Continuous film-coating technology currently in development Page 16



Applicability of Continuous DC to the broader NCE portfolio
Second-wave compound.
Phased

Adoption of Technology to
NCE Portfolio

>50%

e
L —

Getting off the ground: Two
compound “A” and “B”

selected. “Sweet spot”

——
-
-~
~~

ing

30%

Ramp up: Compounds “C”, “D”,

and “E” *

Opportunity to probe
formulation and process
boundaries. Org. learning
curve

10% i B —

% Drug Load

39, pound “E

Steady state: up to 80% of solid
oral IR tablets amenable to
Continuous DC
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Breakthrough therapies that change patients lives

Compound “B” - Normal Timeline

* *

POC Ph 3 start Ongoing Ph 3 Clinical Programs
Scale- . . ops
| | | | | | |
0 6 12 18 24 30 36
Time (months)
@ Breakthroughs that
change patients’ lives 18




Breakthrough therapies that change patients lives

Compound “B” - Normal Timeline

Ph 3 start Ongoing Ph 3 Clinical Programs

POC
Ph 3 tablet dev &
Comm Tablet Dev “ Registration Stability

0 6 12 18 24 30 36
Time (months)

_ _ PCMM accelerates:
Compound “B” - PCMM Timeline

* — v" Ph 3 by 6 months
Ph 3 start i ini

Ongoing Ph 3 Clinical Programs

POC .
v Filing by at least an
_ Registration Stability additional 3 months

>’ AU R

Breakthroug@s that 12 18 24 30 36

change patients’ lives . 19
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PCMM Technology — Incremental Innovation

Batch Processing/
Technology Transfer Paradigm

Ideation/

Breakthroughs tha Prototyping/

change patients’ liv . 21
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A Decade of Technology Evolution
Prototyping, Iteration, Learning

PCMM PAT
Applications

Dormant Idea

--------------»

2007 2008 2009 2010 2011 2012 2013 2014
change patients' ives




PCMM Technology — Incremental Innovation

Driving Innovative and Incremental Changes

Existing Technologies

e Formulation components
e Material Transfer Systems
e Rotary Tablet Press
 Gravimetric Feeders

Innovative Technologies

e \Vertical Powder Mixer

e NIR Feed Frame probe

* Integrated Control w Real-time
decision making

e POD-based facilities

. Breakthroughs that
change patients’ lives
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PCMM Technology — Incremental Innovation

Integrated Development
And Manufacture =
Accrue Knowledge over time | '}

Batch Processing/
Technology Transfer Paradigm

|deation/

Breakthroughs tha Prototyping/

change patients’ liv . 24
gep Learning
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PCMM Technology Incremental Innovation (1)

Batch

103 Blending

101

=

= 102

g Continuous
S Feeding

> SN . .

g Sensingi Head| & MIXIng

°

c

o)

o

— ¢

101! 102
# of Components (-)

100

100
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PCMM Technology Incremental Innovation (2)

Process Modularity — Continuous Blending—> Encapsulation

Oral Liquids
IR Tablet -
Topical -PCMM

Soft Gel

Multi-
particulates \

(Msc)
Combo

Tablet ~
DD Tablet
AmoSr pppppp 2 IE DeisEersions MR Tablet

IR capsule

Breakthroughs that
change patients’ lives
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Continuous Blending = Encapsulation
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Next Generation Technology Innovation

Integrated Development
And Manufacture
Accrue Knowledge over time

Batch Processing/
Technology Transfer Paradigm

Raller Mill Blend Compress of  Film Cost
Compact Encapsulate  If reguired

IIIIIIIIIIIIII
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Process Intensification Yields DEM Model of a Direct
Compression Line

Compact Feeders

Compact
Feeders

Minimize Feed Variability

CMT Mixer
Achieve CMT
Ideal Mixing Conditions

Residence Time

Tablet
Press

Achieve target
Extent of Lubrication

‘Throughput
(Mass in = Mass out)

Step:0
Time:0.000

Tablet Press
Achieve target
Tablet Physical Properties

Continuous Mixing Technology:
Design Optimization with Discrete Element Simulations

. Breakthroughs that
change patients’ lives \
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The creation of a Dlgltal Twin for PCMM DC

Digital Twin PharmaMV — gFP
N allows new functionalities
\\ thanks to the connection with
data of the physical system.

Groton

Sandwich
development c¢GMP clinical
& commercial

8
phagmany Sig i i ® BSQ romust gt

s o Feeder 1 Feeder 2 Feeder 3 Feeder 4 Feeder5
m_ APl MCC~  DCP  SSG  Mgst

" |- ey ! : 4049 ;_-_B?S:?, ] Vers I on for

= 065 2163 -] 1

— > each location,

= 094

Process control
/ monitoring

Breakthroughs that
change patients’ lives
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DIGITAL TW
= “ia

project and
formulation

SO LAPT Virtual PCMM DC

process

Digital Design of Continuous Direct Compression Line in the Pharmaceutical Industry using a System-Based Approach
25 February 2020, IFPAC Annual Meeting, North Bethesda, MD 30
Marta Moreno-Benito et al



Transforming Data into Insight and Knowledge
Process Health Condition Monitoring

Feeder CMT Feed-Frame/
Tablet press

Real-time process trending

HUlig)

S .o P | s — ;i H

1700 o130 o200 03:00 a0 o4 0830

v g ri 7 ! ! I ! ! I ! |

D - N | — | {5 8 SN ;3 T | w

: g — L o [
Z 5 e s e S

v ?‘ 2!— r L‘-‘ Torphe— ‘T r

Feeder9 Mass Flw SP z
Impeller 1Speed PV Y an
Impeller 1Speed SP @

Impeller 2 Speed SP
Impeller 1 Torque PV
Impeller 2 Torque PV o
Impeller 2 Speed PV
Exit Valve Ext CTL P
Delta EV

Exit Valve Ext CTLSP
Hold up Mass- PV
Delta HUM

Latent Variable Model
| (ONLINE) |
e.g.: PCA/PCR

SERE - SPCCUTORI L .,._.,.._._.._._T—___,,Ix.‘_.__. . ‘A_...«..—.._vl_._.-T-H
e = = s : i s ]

o130 a0 o400

v v e . e Simple process health indicators
e Diagnostic information in the
event when a fault occurs

xit Valve Position PV.

Exit Valve Position 5P

D pre-compression

Di final compression H -~ Cramomaroywd Creturenciand
Dwell time pre-compression i T v 2 istapet fe
Dwell time final compression e i 5 4 ko vy - —
Press On/Off Stakistical process monitoring: basics and beyond o R — ASEVER S T— I
Press Level Sensor.
1662 e P T
1899 S e ki 0 et i B8 o g, g kv
Tece Multivariate prooess and quality mossionsg applied to an Progess analyis, monivoring and diagaons, wing mutharizi
1730 clectralysis process. peojection methods
PLS Prediction i, e s e, Y Lk bl i b Pt 11 Multivaiste time-series analysis of lagged latent varsbles
Exit Valve Position PV ——
ik e b g i eyt i P s i e b
Exit Valve Position SP T i A T AL Lk & ey Comey Wil ", Chrises Aluse *, Lessunt Erbsacs ' ik i,

Erik Jebarsscn *, Al ¥ordell *, Stefm B *. Mavia Sambers
5 vaste Wold *
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Multiparticulates Dosage Form— beyond pediatrics

—_—
[Drug 11R.—

ﬂ§|| " Drug 2CR

Drug Development Versatility
Oral Liquids e Can be used for both adult and pediatric

IR Tablet - patientS g[
e Rapid translation from Phase | to

_PCMM
e Flexibility in dose options i
Commercial

e Acceleration of programs that show e
signs of efficacy
Amt;SrpDhRs-l;glgltﬁsEersions MR Tablet 13; E ,’_ ;

Topical Tunable release profile

i Delay w/ CR

Time {hr)

Soft Gel

Combo 2y IR capsule

Drug Delivery Versatility

* Taste Masking

e Pulsatile

e Enteric (regional targeting)
* Controlled Release

* Immediate Release

e Multi-drug combination

e Multi-release profile combo

Delay w/ IR

Tmews | N Time (abitrary units)

mmmmm
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Overview of pediatric multiparticulate platform manufacturing rovXPtrain

AN Y D P00

Powder Feed / Melt Spray Congeal
Melt & Convey (MSC) production

Blending / Delumping Sieving

Additional
post-processing
steps

K-tron feeder; twin Spinning Disk Freund Turbo Screener
screw extruder Atomization

Continuous processing

Breakthroughs that
change patients’ lives 33
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http://www.freund-turbo.co.jp/en/product/product/classifiers/post-3.html

Institute of Pediatric Innovation and Pfizer collaborate on /{

open innovation pediatric device challenge - 2016 " -

INNOVATION
System for Dosing and Dispensing Crtense

Multiparticulate Formulations of Pediatric Drugs

- Request for Proposals What do we want to achieve?

¢ The Institute of Pediatric Innovation (|P|) and Pfizer We welcome proposals for the design of a device that can measure and

collaborated on an open innovation gIobaI grand administer a drug multiparticulate formulation in a child friendly but child-
hall misuse resistant format and in doses relevant for therapy in low resource settings

challenge

* Seek innovative ideas for a system consisting of a Which expertise do we seek?
paCkage and dispensing device that will be used to We seek ideas from individuals or groups who understand the challenges of the
deliver oral solid mu|tipa rticulate (MP) medicines to low resource setting and are eager to address these challenges with their device
children design. We are looking for people with experience in, but not limited to, device

« M d Admini design, drug dispensing, and human factors design. We believe that “less is
¢asure an minister more” and that we can minimize device complexity while maximizing device
* Child Friendly, but misuse resistant utility.

* Economical — intended for developing nations
* Parties entering the competition including the
Winning entity will retain ownership of related A review committee, led by IPI and composed of engineers, end users, and
. experts, will make decisions on which proposals will receive funding. Grant
intellectual property
* The organization who submits the winning design
will be awarded a $50K seed grant to fund ‘proof of
concept’ steps toward development of the device 1. Dose accuracy

2. Cost

What are the evaluation criteria?

funding will be provided by Pfizer. Up to $50,000 is available for the award(s).

The proposals will be evaluated on:

3. End user ease of use

4. Cultural appropriateness

Slides courtesy of J. Bartlett 4
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Public Press Release of the winners from the grand challenge
announced Dec 15, 2016

 Two companies (two different devices) were chosen as winners

« HS Design and Rochling
- Balda a Stevanato Group Brand - , S

éf@ . = On-site fill capability
# LY
f@.»" - * Engineered to be humidity resistant

« Seed Grants were awarded of $50,000 to each winner B e Y +. Gisiiabibir yourvalomasnd

branding needs

; ; ; . Spi'“_pr'oof « Compatible with child-proof caps
Pediatric Open Innovation Challenge Grantees Awardec naa— L Y
: ; : ; ; - Chew resistant outer shell X ™ NOVEL INTERLOC 3
$50,000 by the Institute for Pediatric Innovation and Pfizer vyt W, PESION. simpie o uee
/_,./‘,._ 7 = Prevents accidental
S e b drug spills
The Institute for Pediatric Innovation (IPl) and Pfizer have partnered to award two $50,000 grants to medical companies for the P T b : . Automaticall |
. i . i . . . X . ) + Multiple dose settings in a single iiomatically:seals
development of a device to dispense potentially life-saving medicines for children in low-resource settings. Pfizer has developed a new platform against contaminants
formulation for pediatric drug administration, and together with IPI held a challenge for companies from around the country to design a « Customizable by pharmacist or
dispensing device for pediatric drug formulation. caregiver to meet the needs of the
patient population
HS Design Contact: Réchling Contact:
Michael Quinn Valérie Duval
RUGHLING Tel +1 908 234 2331 x17 Tel. +49 61619308-26
michael guinn@hs-design com YDuval@roechling-oertl.de
m ¢ (@) ROCHLING balda _— i Sl
A Stevanato Group Brand

Breakthroughs that , :
@ change patients’ lives IPI/Pfizer Public Press Release Dec 15,2016 http://www.prweb.com/releases/2016/124prweb13


http://www.prweb.com/releases/2016/12/prweb13889068.htm

Final Comments

e Technology innovation is transforming development approaches for Pfizer NCE
portfolio of compounds
« Up to ~70-80% of IR solid, oral portfolio anticipated to utilize PCMM platform technology

e For some programs, technology investments are opening opportunities for speed to
markets/patients

« Regulatory engagement continues worldwide

e Challenges are emerging .... Internal technology innovators are balancing
* Implementation needs <-> Incremental innovation <->Next Gen innovation

e Organizational learnings from first generation technology innovation are paving
the way for the adoption of tomorrow’s technologies

3 Breakthroughs that
change patients’ lives
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