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Why the Interest In
DPI Today?




Capsule Lonza

Trends in Pulmonary Pathologies Sotnen. | ramatic
Global Statistics

Respiratory
diseases make up

5

30
most common
causes of death

Leading cause of death worldwide, Of children are affected globally and Of all disabilisadjusted lifeyears
and the numbers are increasing it is the most common chronic (DALYSs), a metric that estimates the
amount of active and productive life

disease of childhood. -
lost due to a condition.

/| LJAdA St 1 -PovddKlahslktivn PerikaBoNovember 12, 2019


https://www.who.int/gard/publications/The_Global_Impact_of_Respiratory_Disease.pdf

Increased Interest for the Pulmonary Route Capsugel  LONZA

Pharma & Biotech
Systemic Application Pulmonary Diseases
WANoORA Y O & A BGBENBIS/B SR

wHigh concentration
delivery system

directly to the disease site

wMinimizes risk of systemic side
effects

w Suitable from sr_naII molecules to
very large proteins

wEnormous absorptive surface
area, highly permeable
membrane in the alveolar region

wRapid clinical response

wBypass the barriers to therapeutic

wSlow clearance in the lung results efficacy

in prolonged residency in the

lung wAchieve a similar or superior

therapeutic effect at a fraction of

wLow enzymatic environment that :
the systemic dose

Is devoid of hepatic firgiass
metabolism
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LONZQ

Pharma & Biotech

A Wide Variety of Inhalation Delivery Technologies a—

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

R

‘ iy

Commonly used immergency treatment :
4 s/ Reservoir Capsule Blister

Market share Mainly used ipreventive therapy

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

Non-Portable Nebulizer Devices

Used inemergency & preventive
ﬁ treatments " Used irpreventive therapy
: . Market share:

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

9% of drug sales & 5% of inhaler sold

Source: IMS
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Benefits of Capsule -Based DPI Systems Capeugel | LONZA

Pharma & Biotech
Dry-Powder Inhaler
| h /_\’
- 3 e A No needfor coordinateddeviceactuation and patient
S é_ © e |\ inhalation _ _ A Ease of us&ommitment, selassessmertf full medication
= ﬂ A Open the path foconnected device and improved dose delivered
o 5 A Device flowrate/inhalation requirementsan be - . ,
1] % { 5”\1 adaptedto targeted patient population A 5V‘?‘§Y t?fmar}u;?cau(es:]anﬁdgrd _f||||ng equipment)
S % "~/ A High dosearrying capacity A Wide otter ofoft-the-shelf devices

A Different level of sophisticatiavailable

2
:"'% A A Compatible wittstandardcarrierbased formulations andew
S ‘J ' A Potentialdrug stabilityadvantage engineered particlegletmill, Sprafried), ideal platform for
8 combination drugs
>
.2 4 A No propellant A Reusabledevice biodegradableapsul
8 " prop eus evice biodegradableapsule
LL
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What is Capsugel ®
Zephyr&?




Capsugel ®ZephyrE Portfolio Products

Coni-Snap’

wVP the cost
effective solution
for less challenging
formulations

wTarget segments
Innovators &
Generics

wTarget geographie
worldwide

ConiSnap® Gelatin DPI

Coni-Snap’

wVPthe more
robust gelatin
based solution

wTarget segments:
Generics

worldwide

ConiSnap® GelatREG DPI

wTarget geographies

wVPthe superior
HPMC performer

with very low
powder retention

wTarget segments:
Innovators &
Generics

wTarget geographies

worldwide

LONZQ

Pharma & Biotech

Capsugel

Plus

wVP1the glossy and
transparent HPMC
capsule with
consistent
performance

wTarget segments:
Innovators &

Generics
wTarget geographie
worldwide
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Critical Parameters and Performance

Delivery
Solutions

LOoNzQ

Pharma & Biotech

Critical Parameters:

wPolymer

wDimensions / weight -

wPowder retention / residual lubricant conte Optl mal

wWater content Performance

wMechanical resistance

«Microbiologic A Emitted dOSG
Critical Parameters:

wComposition / Dose AAerodynamic

wParticle size distribution and morphology i ]

wChemical stability partlcle SiZze

wHygroscopicity ; : '

wAbility to deagglomerate dlStI’IbUtIOﬂ (APSD)
Critical Parameters: AFine Particle Mass

wOpening principle

wResistance (FPM)

wPatient Handling
wPowder Retention
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Capsule Specifications Capsuger | -ONZS

A Dimensions of capsules are available in the respetégknical Reference Files

Capsugel

Capsugel

AlLonza Company

Technical Reference File
Vcaps® Plus Capsules

s e G e

£ ediion

e g

i ¢ mares i e ot e

A In addition to specifications and information available in the Technical Reference File of Capsuei@@oHiard Gelatin
Capsules, Vcaps® and Vcaps® Plus HPMC capsules, below specifications apply:

Inhalation microbiological
quality through respecting
applicable GMP and
Capsugel® standards, witho

Lubricant content Less than 500 ppm CP019b VCP016B /VCP0O16B

Total viable aerobic count

Total Aerobic Microbial Count Less than 100 cfu per CP031 VCPO031 / VCPP0O31
gram - ‘
Total Yeasts/Moulds Count  Less than 10 cfu per gram  CP032 VCP035 / VCPPO35 use of preservatives, ethyleng

oxide or irradiation treatment

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




Powder Retention 0 Visual aspect Capsuge | FONZA
Internal Lubrication Impact

Consistency of internal
Capsules filled with lactose lubrication process arives

blend for DPI applications, optimal consistent
closed, shaken, then opened, § ' ‘ e performance.
emptied and assembled. ‘ e
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LOD Customization Capabilities

<6.0% 1 <2.4%
<2% l <9.0%
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LONZQ

Pharma & Biotech

Capsugel’

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

To find out best rangavater activity
measures can be performedinouse

We delivelLOD rangeustomization



LOD Customization for Optimal Performance Capsuger  LONZA

IVP of % powder retention capsules Vcaps DPI at different storage
50
storage
» 16.00%
.g 40+ < gm
§ 45.00%
[¥] 30 66.00%
| — =
2
| 12.6% 14.1%
® 20
-
L 6.6%
g 107 <02
% 832 0.1% 0%
&
04 . *
LOD  1.94% 3.32% 4.10% 5.08% 8.26%
storage 16.00%  23.00%  33.00%  45.00%  66.00%
Batch 53161231

Powdemretentionandwater contentof HPMCcapsules
(Vcaps® DHl)ledwith 25.0#1 mg 150meshlactoseat
different RHtonditiongn=20)

Pharma & Biotech

Conclusion:

APowder retention increased with decrease
of LOD > Static effect

ALow LOD can be a solution for specific
situations, but lower is not always better

AWater Activity measure allows to define
the best compromise.
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Capsule Mechanical Performance Capsugel' | L

Capsule
interactions with
environmental
conditions have a

60

50

decisive influence
during shelf-life,
packaging,
.-F _—v —-— A HGC + Peg deblisterization and

Ay A A Vg HGC actuation phase
o o L L L Vcaps Plus
o . A A A Vcaps
23 33

40

30

% Broken capsules

20

10

2.5 10 16 45 66

Relative Humidity in %

Capsule brittleness in function of Relative Humidity, measured by tube test on 50 capsules
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Performance With Different Inhalation Devices Copsuger | LONZA

Pharma & Biotech

Handihaler®
Capsuhale (Boerhinger Ingelheim)

(RPC — Formatec)

Rotahaler (Cipla) |

‘ Twister ™ (Aptar) [

CONCLUSIONS:

A Capsugel® capsules are adapting to a broad
spectrum of device solutions

A Industry choice of device and capsules for DPI will
be driven by the moisture sensitivity of the
formulation

A Preferencesin the targeted population to select
between puncturing or opening devices
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