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FOSTER NEXThaler: An innovative dry powder
inhaler delivering an extrafine fixed combination
of beclometasone and formoterol to treat

University of Parma, Italy

Massimo Corradi

Foster: the first extra-fine BDP/FF*fixed

TOP'CS combination in a metered-dose inhaler

* Main characteristics of Foster®
« Foster® in pivotal studies in asthma and COPD | Beclometasone | |  Formoterol |

+ Foster® DPI l l

"BOP = beclometasone diproplonate; FF = formaterol fumarate difrydrate

BDP/FF* particles in Foster are extra-
fine with a diameter of ~4ym

MMAD=mass median aerodynamic diameter |

Foster formulation: the potential

g
o

w Sted |
oLABA

223

Aepinyeg 'g| Aep



I 2017 KAAACI-WPAS-INTERASMA Joint Congress

Foster formulation: the potential

-

EXTRAFINE

Non-Extrafine

Foster extra-fine combination

Non extra-fine

250 pgiday

2000 pg/day

100 po/day

800 polday

f smooth muscle and.rewer mucus-secreting goblet cells in the
epithelial layer.

ek

Asthma beyond the central airways

Inflammation in asthma involves central as well as
peripheral airway

Adapted from New Engl J Med 351:531, 2004

Where is inflammation in asthma?
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Small Airways are impaired in >60% of asthma patients

L ¢ Stepd=70%
tpd Step 3=64%
i Step 2 =65%

Small airways function significantly correlates with asthma control

Small airways function significantly correlates with asthma exacerbations

SMALL REHATS
INFARNENT

RSN

FREQUENCY OF EXACERBATION

Small Airways are a major site of inflammation and
airflow abstruction in COPD

lng pamnchyma [._ ] hese changes ‘

Small Airways Disease (SAD) is present in the majority of COPD patients
and increases progressively with symptoms

GoLDC GOLDD
SAD Prevalence® | SAD Prevalence® |
61% 96%
| Exacerbations

* Frapartion of patiest with ! | ?
Smal A Cisaase (A0 Risk

GOLDA G0LDB ||

SAD Prevalence® | SAD Prevalence® | |

% 8% | |

Small Airways Disease correlates with the presence of symptoms
impacting health status of COPD patients
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[ Patients without 5AD
1l Patients with 54D
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Topics

* Main characteristics of Foster®
* Foster® in pivotal studies in asthma and COPD
* Foster® DPI

The traditional and MART approach in asthma

Daily medication use
(maintenance and relief)

Traditional Approach
Fixed combination
+pm SABA

MART Approach

AB-WEEX RANDOMITED CONTROLLED TRIAL WATH 1,701 ADULT ASTHMATIC PATIENTS
T0 COMPAAE EFFICACY OF FOSTER" FOR MABITENANCE AND RELIEVER THERAPY
VERSUS FOSTER® FOR MAINTEMANCE + SALBUTAMOL XS RELIEVER'

—
1 pult i

. iR

wbvtand W

o
- o I !

| |

L e LTS " L1 L1 L H] Lt "o

FOSTER MART provides significantly
prolonged time to first severe exacerbation

stritog BOPT sutusancy
+salutarmcl 1 rebevet

Edtrabies BOF/S maimmane
o e (MART]

FOSTER MART provides significant reduction in
yearly rate of severe exacerbations
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FOSTER MART: The right idea in the right device

PR 2

treatment in patienty with nfhma a double-blind,
randomised controfled trial

MART approach should especially be considered for patients with :
* not fully controlled asthma and in need of reliever medication

* asthma exacerbations in the past requiring medical intervention
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Design of study

FOSTER®

daily dose: 400 pg BDP and 24 pg FF (pMDI)

FORWARD?

w2 wo wa w2 w24 Wik

TREATMENT PERIOD: 48 WEEKS

Extrafine FOSTER significantly reduces severe COPD exacerbations
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Association of incident pneumonia and exacerbations with extrafine FOSTER in severe COPD
patients: a post-hoc analysis of FORWARD study (Corradi et al., ERS2016)
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The number of incident

f nia relative to that of exacerbations remains smai,
that the benefit of

1C5 to o bronchodilator outwierghs the potential risks

Topics

* Main characteristics of Foster®
* Foster® in pivotal studies in asthma and COPD
* Foster® DPI

FOSTER NEXThaler

Medium resistance, breath-actuated,
musktidose reservolr t

Extrafine beclomethasane
dipraprinate (EOP) and
formaterol fumarate (FF)

BOPIFF 100/6 5.
m

ASTHA wd COFD
{please refer to yeur lacal SmAC)

1 or 2 inhalations twice daily

18 manths « & manths out of
the pouch (24 manth tatal|

5

HESHIR ST HIR

The NEXThaler DPI: Components and mechanism of action

e

Comad et o, £000 210
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Device characteristics: Flow-independency

RESULTS: Delivered dose, as well as Fine particle dose, of Foster NEXThaler are NOT affected by different

flow rates
BOP ; FF
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Flow rate |L/min) Flow rate {L/min)

" Delivered dose
* Fine particle dose

Device characteristics: Volume-independency

T5: Delivered dose of Foster NECThales was NOT aMected by di halat 2 B sl
Hechmathasae Dpozeizu Furmserel
: ﬂ ﬂ &
» ] & ] P 7 °
Fiawrate iimisy Flow ate (L s

Pasguai] 2, §00 2013

Device characteristics: Medium-resistance

NEXThaler is a medium resistance powder inhaler
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Device characteristics: Extrafine delivery

NEXThaler is the first dry powder inhaler delivering extrafine particles

This unique characteristic mainly depends on two factors:
+ the use of a specific extrafine formulation powder

+ the highly innovative release and de-aggregation system

Device characteristics: Fast de-aggregation and release

Comad et o, £000 210
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Device characteristics: Extrafine delivery

» This system is set-up by the patient’s inhalation, The powder is refaasad only when the airflow inside
the device grants for perfect de-aggregation.

* Once the farmulation enters the cyclone, the air movements optimize the impact of the powder on the

internal was and make possible the releass of the extrafine active

Extrafine particles are aiready present inside the formulation, The
de-aggregation step s necessary to de-aggregate drug powder and
then release extrafine active principles from carrier molecules.
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Foster NEXThaler is formulated with extrafine particles
that are approximately half the size of other fixed combinations*!
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Comparative in vitro study

* To compare in vitro performance parameters of Foster NEXThaler vs Seretide Diskus and Symbicort
Turbuhaler at different flow rates

. were perfi i using a next impactor (NGI}

+ [Each analysis was carried out in triplicate at 4 different flow rates (30, 40, 60, 90 L/min)

Pasquali et o, Respivatory Oruy Delfeery 291
Bottinl of ol LAMPOO 2006

Delivered dose: Foster NEXThaler

+ Delivered dose of Foster NEXThaler was independent from the applied
flow rate

» NEXThaler delivered 295% of the label claim dose of both Foster active
principles at all flow rates

Dedivered dose;
% of il clai)

Fiow rate iLimin|

Pasquei ot i, Respiratory Drvy Deliwery 2013
Battin ot ol , JMPOD 1014

Delivered dose: Seretide Diskus and Symbicort Turbuhaler

Seretide Diskus Symbicort Turbuhaler

Delrered oome
1% uf label cinkmh
Detiverwd s

Fourseimn P e L
Diedtvered dose of Seretide (s was Delivered dose of Symbicort Turbuhaler |
dependent lrom the applied flow decreed at fow rates <60 L min for
e but DO of the IS was <50% at all both active principles
tested flow rates

Pasqueli ot o, Reipleetary Drug Delivery 201
Busttind ot &, JAMPOD 2014
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Fine particle dose: Foster NEXThaler

Fine particle dose delivery of Foster NEXThaler was consistent across different flow
rates
"
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Pasquei ot i, Respiratory Drvy Deliwery 2013
Bt ot ol AWWPOD 2014

Fine particle dose: Seretide Diskus and Symbicort Turbuhaler

Seretide Diskus Symbicort Turbuhater
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Tow rates

Pasguali ot al, Respiratory Dy Delivery 2011
Butrind ot ol JAMPOD 2014

Peak Inspiratory Flow (PIF) study

NEXThaler has been designed as a breath-actuated DPIto guarantes optimal drug delivery and lung
depasition

s the internal design of each inhaler is different and methods of producing an aerosol are not identical,
the resistance the patient encounters when inhaling - and the speed of inhalation at which the optimum
performance occurs - will differ from device to device

This study was aimed at verifying that NEXThaler can be actuated by
patients of any age and disease severity

Corradi ot ol £000 3074

Baseline patients’ characteristics

* 89 patients |68 asthmatics and 21 COFO)

* Meanage: 34 & 23 yean {range 5-84 yry)

+ 39% fomale
|_mw
DVERALL o) | wsie0m
ASTRMLTIC CHILDREN a2y 187 080
: | 2ssan
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WOQERATE COPD) et | el
VR D el | totans

Comad et o, £000 210

Results: PIF values

= Al patients with asthra and COPD, imespective of dhease severity, were able to trigger
the BAM both at visit 1 [primary outcome] and visit 2

o Mean PIF vases mesvuted with the bn-Check (sl were greates than the thtechold set for the
BAM acthation [35-45 |/min] and mot influenced by age and diease severity

Maan + 50 PIF values measured with In-Check Dlal device in patients at ¥isit 1

[ | rronm
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Results: Preferability questionnaire

According to usabiity evaluation questionnaire,

the vast majority of patients did not find any problems in being trained and use NEXThaler correctly

OVERRLL
QUESTION
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e § mirues w0 for bang traiod . .
sactmssfully an how b3 e the device! ) T
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Device characteristics: Comparative Table

Features NEXTHALER | Diskan | Turbubaler
Fesitance ‘Madism Medium High
Desecouter | . | count decrment | Yes, | count decrement | Mo, dee indicator anly
changing every 10 doses
relesse Erealh Acthated Yo Bal Mo B
Mechanium (BAW) | Optimel flow 30:90 Limin | Optimel flow 60-90 L/
-40 L/min min
Edrafine ] Ha [
delhvery |
Mumber of 3 OPEN-HALE-CLOSE & &
sperating The caver i ke 2t
mamtuvers e ey e
Flow- s Flow-independent but not | Mo flow-independant
‘ndependent. fall dose delavery and no full dose
delivery of full delivery delivery
dones
] T 1
it . full dose feedback & doue countey . doss ledicator
syviom fctick) b, dhtinctive taste |only changing every 10
b. dene counter dones)
€« distinctive taste

Usability and preference study: Study design

* 65 mthmatics with at least 3 months of dagnosis. A paSients were carrent usen of pMDk, none had previows experience of sing DPh
* Apilot study was conducted 1o test the protocol prior to the main study

+ Oa il where the. obuetved b ich of the three device in tutn [emply inhaler|

* After reading the patient information leaflet, patients were asked to use the inbhaler while eerors were logged theough video recording

o Asetof questions was atked 1o determine patients’ preference

Usability and preference study: Main goal

To compare usability and preference of NEXThaler vs Diskus and Turbuhaler
* 3 key companents of usability:

* Effectiveness: accuracy and completeness with which users achieve specified goals

* Efficiency: resources expended in relation to the accuracy and completeness with which users
achieve goals

+ Satisfaction: freedom from discomfort, positive attitude towards the use of the product

Usability and preference study: Effectiveness

Participants completing an inhalation without making an error (any error or any critical error}

5" B st ermn. * more participants used NEXThaler without
?E"-’ et making aey efroes than Diskus or Turbohaler
'_‘“ (<00 ws Diskus and Twrbuhaber on first and
Fiw
r% second use
2¥g
i ;
{f}: :
;E:: + when considering anly task steps where
isl: witical use errors were made, @ non
¥ WEThuir S Tibuor¥E Tl Dk Srbubaler significant trend was observed which
Fint e Second e favoured NEXThaler over Diskws and
Turbuhader
“p<0.001 va Diskurs and Turbubaler

Usability and preference study: Efficiency

Duration of device preparation
including opening and loading steps

» + onaverage, NEXThaler had the

i 3
e r E shortest device set-up Sme [Le. time
i . o Yaken up 10 the point ofinhakation).
! ‘ | This was signthicantly therter than
B Diskuss and Torbutaler [p<fl05)

.
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Usability and preference study: Satisfaction

Usabifity Measores | NEXThaler | Divkus | Turbubaler P values

pe0.001 for HEXThaler

ONERALL, Exsiest tome | 74.2% 16.7% B | i and Rsbuhaler
ONERALL, Prefer n p<0.001 for NEXThaler
- E L] TPy Do e Tsbuher
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Conclusions

* NEXThaler outperformed Diskus and Turbuhaler in effectiveness,
efficiency and satisfaction measures

* Key reasons as to why NEXThaler performed best:
* fewer task steps; more efficient use, simpler to use, reduced scope for ermor
« bl done feedack system (BAM and dose counter) provided greater confidence in full dose administration

* esie of operation, loads sutomatically, clear counter, good device feedback

232

+ Videoclip




