Capsugel® Dry-Powdey,
Inhalation Capsule -
Porifolio *




Presenters Bio Capsuger | LONZA

| Pharma & Biotech

o

\

Business

Development Technical

Marketing
Lead e Lead

Capsugel® DPI Portfolio - May 2019



Why the Interest in
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Capsule

Trends in Pulmonary Pathologies sober,
Global Statistics

Lonza

Pharma & Biotech

WP Respiratory
g%g%;]{;‘.;;g diseases make up
‘imoderate to

severe COPD. mos’rc?oommon
":":':"'Ir'.'ll' Mide & causes of death

Leading cause of death worldwide, Of children are affected globally and Ot all disability—.adjﬁsted I.ife-yearsh
and the numbers are increasing it is the most common chronic (DALYS), 3 metric that estimates the
disease of childhood amount of active and productive life
' lost due to a condition.

https://www.who.int/gard/publications/The_Global Impact of Respiratory Disease.pdf
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Increased Interest for the Puimonary Route Capsuger | LONZA

Pharma & Biotech
Systemic Application

e A non-invasive ‘needle-free’
delivery system

Pulmonary Diseases

e High concentration
directly to the disease site

Minimizes risk of systemic side
effects

Suitable from small molecules to
very large proteins

e Enormous absorptive surface
area, highly permeable
membrane in the alveolar region

Rapid clinical response

Bypass the barriers to therapeutic

e Slow clearance in the lung results efficacy

in prolonged residency in the
lung

Achieve a similar or superior
therapeutic effect at a fraction of
the systemic dose

e Low enzymatic environment that
is devoid of hepatic first-pass
metabolism
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Dry Powder Inhalers in the News Capsugel | HOMTE
UK Public Authority

03 April 2019
- N | CE !\cfional Insfitute for
Share Health and Care Excellence
NICE encourages use of greener asthma
inhalers
People with asthma will be helped to choose the inhaler that is best for them, and best for the
environment, by a new patient decision aid from NICE ‘ ‘

This aid will help people control
their asthma, rather than have

their asthma control them

Professor Gillian Leng, deputy chief executive,
A new patient decision aid, released today, highlights that some inhalers have a much higher carbon footprint than others. , ,

MICE

The aid will help people with asthma, alongside health professionals, to identify which inhalers could meet their needs and
control their symptoms.

Where several inhalers could be viable options, patients can opt for the more environmentally friendly option, which may help
to cut the health service's carbon footprint.l

The new aid, partially funded by the Sustainable Development Unit, also says that all used inhalers should be returned to local
pharmacies for environmentally safe disposal or recycling.

Source: www.nice.org.uk
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Breakthrough Technology Copsuger | LONZA
Staying Connected to Patients

Benefits from basic monitoring to comprehensive support to patient

(reminders, advice, dose recommendations, coaching)

e-Advancia® e-Novelia®

PAIRED SENSORS . 4 - l A ' ; ReSpiro

Hailie™
ﬁ Lise with Symbicort™
12274

Last syneed: | minuts ago

Hallle™
3 : Use with Ventalin™
Treatment information Alerts 042414

*Electronic IFU +Time to take dose

i ] Lemt synced: 2 hours ago
+Di *Low battery
T +Shelf life management
-Dmp detection
+Remaining volume indication
“Wrong usage det

Rechargeable

Compliance
*Treatment hiscory

Adherium Launches Hailie™ Solution Direct-to-
Consumer in the U.S. for Better Asthma and
COPD Management

13 Aug 2018

Localization '

*Location trackin, g
+Threatening envi

+Compliance rate
*Reminders

- Noveha@ +Next intake

Source: www.nemera.net

Source: www.rs01x.com & www.rpc-bramlage.com

Source: www.adherium.com
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A Closer Look at the DPI
Platform
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LONZQ

Pharma & Biotech

A Wide Variety of Inhalation Delivery Technologies Capsugel

Pressurized metered dose inhalers (PMDI) Dry powder inhalers (DPI)
3 main types

R

o

-

Commonly used in emergency treatment :
Reservoir Capsule Blister

Market share Mainly used in preventive therapy

33% drug sales & 69% of inhalers sold Market share
51% drug sales & 24% of inhalers sold

Non-Portable Nebulizer Devices (New generation PMDI)

Used in emergency & preventive

treatments Used in preventive therapy

Market share:

7 % of drug sales & 2% of
Market share: 6 Inhaler sold

9% of drug sales & 5% of inhaler sold

Source: IMS
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Benefits of Capsule-Based DPI Systems Copsuger LONZO

Pharma & Biotech

Drv-Powder Inhaler

s A

B No need for coordinated device actuation and patient
inhalation

B Open the path for connected device and improved
patient compliance

B Ease of use, commitment, self-assessment of full medication
dose delivered

Patient
Compliance

Capsule-Based DPI

B Device flow-rate/inhalation requirements can be
adapted to targeted patient population

m High dose carrying capacity

m Different level of sophistication available

B Easy to manufacture (standard filling equipment)
B Wide offer of off-the-shelf devices

@o—_ o B

Cost-
Effective

B Compatible with standard carrier-based formulations and new
engineered particles (Jetmill, Spray-Dried), ideal platform for
combination drugs

B Potential drug stability advantage

® No propellant B Re-usable device, biodegradable capsule

Eco-
Friendly

& Q
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What is Capsugel®

™MD

Zephyr™
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® [
Features & Benefits — DPI Capsules Porifolio Copsuael | LONZA
Pharma & Biotech
A portfolio of high-quality capsule solutions based on different polymers and compositions, and product customization services, that includes:

* Coni-Snap® Gelatin

* Coni-Snap® Gelatin PEG
*  Vcaps®

*  Vcaps® Plus

Features

Benefits

Customized shell through polymer selection and capsule size selection.
Standardly available in Size 3; on demand in alternative sizes

Allows flexibility in meeting DPI device requirements (e.g. piercing, opening, etc.) and
dose for specific indications.

Customization through moisture and lubricant contents

Offers a wide range of emitted dose performance within the frame of a given formulation
can specific device

Specific moisture levels

Provides stability of drug over time by picking the right robust capsule that fits needs,
from standard to moisture-sensitive and/or hygroscopic powder formulation.

Specific manufacturing process, dedicated in-process controls and strict
release criteria. Achieves inhalation microbiological quality through
respecting applicable GMP and Capsugel® standards, but non-use of
preservatives, ethylene oxide or irradiation treatment.

Achieve consistent and robust performance for optimal emitted dose, within the frame of
a given formulation and specific device. Ability to approach pharmaceutical market and
patients without undesired molecules in contact with formulation.

Appearance customization through color, printing and transparency

Supports patient compliance and product branding/recognition

Reduced weight variation of the capsules through individual weight
sorting. Up to +/- 1 mg in Size 3.

Supports accurate dosage of APl in the capsules

Pilot batches with different features/functionalities for trial runs

Supports our customers’ Quality by Design product development
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Pharma & Biotech

Capsugel®Zephyr™ Portfolio Products —

® ®

Coni-Snap’ Coni-Snap’

Vcaps Plus

e VP: the glossy and
transparent HPMC
capsule with
consistent
performance

e Target segments:
Innovators &
Generics

» Target geographies:
worldwide

e \/P: the cost
effective solution
for less challenging
formulations

e VP: the superior
HPMC performer
with very low
powder retention

e Target segments:
Innovators &
Generics

» Target geographies:
worldwide

¢ \VP: the more
robust gelatin-
based solution

* Target segments:
Innovators &
Generics

» Target geographies:
worldwide

Vcaps® DPI

e Target segments:
Generics

 Target geographies:
worldwide

Coni-Snap® Gelatin DPI
Vcaps® Plus DPI

Coni-Snap® Gelatin-PEG DPI
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Critical Parameters and Performance

Delivery

LONZQ

Solutions Pharma & Biotech
Critical Parameters:
e Polymer
e Dimensions / weight o
e Powder retention / residual lubricant content Oph mql
e \Water content Performd nce
¢ Mechanical resistance
* Microbiologic lEmitted dOSG

Critical Parameters:

e Composition / Dose

* Particle size distribution and morphology
e Chemical stability

e Hygroscopicity

* Ability to deagglomerate

BAerodynamic

particle size
distribution (APSD)

Critical Parameters: BFine Particle Mass
e Opening principle (FP|\/|)

* Resistance
e Patient Handling
e Powder Retention
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Dimensions Capsuger | LONZA

Pharma & Biotech

Dimensions of capsules are available in the respective Technical Reference Files

Capsugel
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12 Capacity
> Cymuewmmeml 054 0 0s1 041 03F 0 030 0 0% 0F 013
apsuge Length of the caps  poweser eresty [T T
Technical Reference File Boty nchas 0 gl =
Tokranca inches 0B gimi 82
Hard Gelatin Capsules ALonza Company Er 1gm 540 = o
Tokranca mm 12 = Tobranco Mg, i5 a5 i5 " a a a3 .2
Capinchas .
Capsugel e T
. . o Eony menes nmy Cyssewwmem 0S¢ 051 04 03F 0 030 0 0% 0F 013
Technical Reference File p g - Mz Poakr ety e
15 g =4 0 6 130 1= 1% 7
Vcaps® Capsules , oyam e
£ AlLonza Company Edoral diomster’  mugmeamm  sass DEg @ aw T @ W @ @ I
Eay nches Capinci= paz  lgm 540 El a0 0 3w 0 2 130
Excy mm Towance nches Qame  12gm 648 B0 2 L 35 m 22 155
Copinctas Capmm 100
. . Length of the capsule parts ihody and cap!
L Technical Reference File ] e ise Eaty nches 0E7 054 06% 060l 055 2 0SE 0480 0366
4" edition . Ovarall closerd 109 Eytormal diameter™® Tokanco inches: WOME 0B WOME  JO0IE  WOME  JONE  WI0E G006
Vcaps® Plus Capsules Incnem Bty nchas nzst  Badymm w186l 166 15 139 138 1219 930
Toarance nches Bty fm  Toamcamm 045 4085 045 086 046 046 W46 W04
L mm P nz;z  Capinches 0413 03X 03W 03T O3E  OME OIS O34
Tokaranca mm Copmm E9 Tobance nches MODIE Q018 W08 WO0E W00 WODIE W00 0006
e ok S (e e i Capmm D4 97 gy BG4 BB R4 77 63D
o ek e Overall closad fangth e Toanzo mm 045 J0A5 045 4086 046 046 W09 W04
EeimTdrhie o s
= leoedcomeess  ToEae hches omz  Exteral diameter®®
Soo=emae ma Eaty nches 0 0XE 00 0FE 0219 OME 0US 018
] S 03 Eagy mm EE BB  ENM BN 55T 505 505 48R
Trva document contsing Capeugel propistary Iformbon and shoutd ot - Capinches 0z 0FZ 029 02D 0Z&  O02m 02N 009
1 copiad o clstibufad whhout coneent of our Capeugel reprasentsiie Ll P 91 EM 63 B35 SE? 53 537 4m
1o pTe o e oo e o
v i ol crme ey VoAl chomax! fangth
Hoigmkond e b veae  inctes 0EM  ORE  O7E) QAN OEE 053 OSE3 0437
Toance nches 002 012 W02 0MZ W02 W02 W02 0006
e copeugsl.com mm 4 154 153 180 159 158 143 11
Tnia aocument containz Capavugel propristary Information and snould not Tolaance mm 03 403 s 403 03 W03 13 14
b= copisd or distribuied without conesnt of your Capeugsl representalive. R ——
ey
" Nl icierares & (LMD jnchess o+ (LG . razn .
1o Clre o e B e o Se e be 30k nar e oo daner | T S an e b s

=" Theowesal cier] ierih soecificaiios: ane ko Bl ¢

E ol da
o] e con sl it sl el vl e s 2 el ! e e ool

For narrower weight specification, Lonza has capacities in weight-sorting of capsules.
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LONZQ

Chemical & Microbiological Specifications Capsugel | " -

In addition to specifications and information available in the Technical Reference File of Capsugel® Coni-Snap® Hard Gelatin Capsules,
Vcaps® and Vcaps® Plus HPMC capsules, below specifications apply:

Lubricant content Less than 500 ppm CPO19b VCPO16B /VCP0O16B

Total viable aerobic count

Total Aerobic Microbial Count Less than 100 cfu per CP031 VCP031 /VCPP0O31
gram
Total Yeasts/Moulds Count Less than 10 cfu per gram  CP032 VCP035 / VCPP0O35

Specified micro-organisms
Bile-Tolerant Gram-Negative Absence in 1 gram CP048 VCP048 / VCPP048

Inhalation microbiological quality through respecting

applicable GMP and Capsugel® standards, without use of
preservatives, ethylene oxide or irradiation treatment
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DPI Capsule
Performance
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Adsorption - Desorption Isotherms Capsuger | HONZC

/
Gelation sorption —
desorption isotherm Risk for moisture
\ J Water vapor adsorption-desorption at 25°C transfer is lower
with hypromellose
30 . capsules

hY
25 <
~
~
~N
~
~
~
~
~
~
S

> 20 .
5 s —
§ Desorption ™ ’/y/
1":’ 15 — /% —+ Gelatin —=-HPMC
% //Adsorption
;:3 w0 >// Desorption A
g ‘/F/ HPMC capsules present
i Adsorption significantly lower water
content
- |
0 !
0 10 20 30 40 50 60 70 80 90

% RH

Capsugel® DPI Portfolio - May 2019



Capsule Mechanical Performance

% Broken capsules

60

50

40

30

20

10

q > 4 A y 4 A HGC + Peg
- Ay A A A HGC

Vcaps Plus

2.5 10 16 23 33 45 66

Relative Humidity in %

Capsule brittleness in function of Relative Humidity, measured by tube test on 50 capsules

LONZQ

Pharma & Biotech

Capsugel’

Capsule
Interactions with
environmental
conditions have a

decisive influence
during shelf-life,
packaging,
deblisterization and
actuation phase
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LOD Customization Capabilities

5,0% to 11% to
9,0% 16%

<6,0% 1 <2,4%
<2% l <9,0%
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LONZAQ

Pharma & Biotech

Capsugel

Often, capsule LOD has to be adapted to
specific formulation requirements
(filling properties, stability)

To find out best range, water activity
measures can be performed in-house

We deliver LOD range customization



LOD Customization for Optimal Performance Capsuger | LONZA

Pharma & Biotech

IVP of % powder retention capsules Vcaps DPI at different storage C | . .
. onciusion:
sorage
w ® 1600% ) ) )
2 4 " o * Powder retention increased with decrease
2 A a500% i
g oo of LOD > Static effect
= 30+
%
9, / . . e
O A * Low LOD can be a solution for specific
5 6.6% situations, but lower is not always better
g & o
AR ’ 0% L. .
& o R S * Water Activity measure allows to define
LOD  1.94% 3.32% 4.10% 5.08% 8.26% the best Compromise
storage 16.00%  23.00%  33.00%  45.00%  66.00% '
Batch 53161231

Powder retention and water content of HPMC capsules
(Vcaps DPI) filled with 25.0 #1 mg 150 mesh lactose at
different RH conditions (n=20)
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Powder Retention - Visual aspect Capsugel | “ONZA
Internal Lubrication Impac’r

.‘ Vcaps® for DPI

T’ﬁ”

Pharma & Biotech

Capsules filled with lactose _ _
blend for DPI applications, Consistency of internal

closed, shaken, then opened, : ’4 . lubrication process drives
emptied and assembled. _ -y optimal consistent
= % performance.
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LONZAQ

Pharma & Biotech

Capsule Surface Approach T
External and Internal surfaces

Surface roughness Ra (103 um)

500

400
Vcap
300
200
0
Avg Avg
External surface Internal surface

Ra is the average roughness of a surface.
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Transparency & Glossiness Data Capsugel | LONZA

Pharma & Biotech
&0 |
Transparency :
Capsule transparency is measured using |

spectrometer and is given by the percentage of
light transmission at 650nm length wave. Sample
size: 10 capsules

% Transparency
a 3
1

8

55|

50|

Coni—Snap@lHard Gelatin Vcabs@ Vcaps@ Plus

Glossiness :

A gloss meter Novo-Curve from Electrometer was
used for the capsule measurement. Measurements
performed on 10 capsules.

Gloss

Coni-Snap® Hard Coni-Snap® Hard Veaps®1 Veaps® 2 Viaps® 3 Veaps® Plus 1 Veaps®Plus2
Gelatin 1 Gelatin 2
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Pharma & Biotech

Performance With Different Inhalation Devices

Capsugel

Puncturing(™
Capsules 239%RH 33%RH 45%RH
conditioning
N Good for HPMC, PEG
H;ndlh-ale@ - RS01 Good for HPMC capsules Good for HPMC capsules & gelatin capsules
: Capsuhale (Boerhinger Ingelheim
RS01 (Plastiape Good for HPMC & PEG
‘ ( Pe) I (RPC - Formatec) Capsuhale Good for HPMC & PEG capsules, acceptable for gelatin Szl ErlEal 2D
capsules & gelatin capsules
capsules
. Good for HPMC capsules Good for HPMC & PEG _ Good for HPMC, PEG
Handihaler acceptable for other capsules, acceptable for gelatin :
& gelatin capsules
capsules capsules

‘ Twister ™ (Aptar) ‘

| Rotahaler (Cipla) |

(1) Puncturing: 15 capsules were tested and observed after use for absence of
particle; when a minor particle is missing for a few capsules only, the test is

rated “acceptable”

Opening'" CONCLUSIONS:
Capsules
ies 23%RH 33%RH 45%RH _
conditioning . » Capsugel® capsules are adapting to a broad
-y Good for HPMC & Gelatin | o4 for HPMC, PEG & gelatin | Good for HPMC, PEG spectrum of device solutions
wister capsules, acceptable for )
PEG capsules capsules & gelatin capsules
p
R otahaler Good for HPMC, PEG & | Good for HPMC, PEG & gelatin | Good for HPMC, PEG * Industry choice of device and capsules for DPI will
L EUIGERE D Gl e s HIGER G be driven by the moisture sensitivity of the

(1) Opening: : 15 capsules were tested and observed after use; when a minor part
of the capsule is missing (capsule partly broken when opening) for a few

capsules only, the test is rated “acceptable”
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formulation

» Preferences in the targeted population to select
between puncturing or opening devices




Capsule Filling Machine Evaluation

Capsugel® capsules have been tested on a broad range of
capsule filling machines and exhibit excellent machinability
performances. Some of the brands include:

Bosch

IMA Group
Harro Hofliger
MG?2

Capsugel® filling machines

Our Technical Service Engineers can offer you their
experience and knowledge in optimizing and setting up the
triangle machine/capsule/powder according to your needs.
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Capsugel® Zephyr™
Summary and Availability
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Capsugel® Zephyr™ in a Nutshell... Capsugel | LONZA

- Pharma & Biotech

e Coni-Snap® Gelatin
Our * Coni-Snap® Gelatin PEG

Offering * Vcaps®

e \/caps® Plus

High-quality customizable capsule
— solutions based on different
polymers and compositions

* Drug developers in need of customized capsule solutions with consistent and
Target optimal release performance

Customers : . . .
» Generics & Innovators in search of cost-effective, patient-connected and

environmentally-friendly solutions

* A broad portfolio of capsules with targeted emitted dose
Unique * Tailored toward formulation properties and inhalation device

benefits * Supported by a wide range of services within Lonza Pharma Biotech
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Sample Availability Capsuger | LONZA

| Pharma & Biotech

(’ .
R&D Bottles Caddies Cartons

Consult your Lonza representative for ordering information
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Legal Disclaimers Capsuger | LONZA

Pharma & Biotech

Review and follow all product safety instructions. The statements made in these materials have not been
evaluated by the U.S. Food and Drug Administration or any other regulatory authority. Lonza’s products are
not intended for use to diagnose, treat, cure or prevent any disease. All information in this presentation
corresponds to Lonza’s knowledge on the subject at the date of publication, but Lonza makes no warranty
as to its accuracy or completeness and Lonza assumes no obligation to update it. All information in this
presentation is intended for use by recipients experienced and knowledgeable in the field, who are capable
of and responsible for independently determining the suitability and to ensure their compliance with
applicable law. Proper use of this information is the sole responsibility of the recipient. Republication of this
information or related statements is prohibited. Information provided in this presentation by Lonza is not
intended and should not be construed as a license to operate under or a recommendation to infringe any
patent or other intellectual property right. All trademarks belong to Lonza or its affiliates or to their
respective third parties and are used here only for informational purposes. Copyrighted material has been
produced with permissions or under license, all other materials © 2019 Lonza.
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Questions?



LONZQ

Pharma & Biotech

Capsugel
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