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Overview G

AEPAG, what is it?, backgrou
A Regulatory guidance
A Pharmacopeial guidance

A What current in-vitro testing methods can and can not
tell us

A Defining mass fraction penetrating the nasopharynx

A Methods applied and results to date for % particles
<10um

A Next steps
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EPAG, what is it?, back

European Pharmaceutical Aerosol Group

A EPAG Organisation (European Pharmaceutical
Aerosol Group)

Voluntary organisation

Self managed

Annual fee (non-profit making basis), Funding studies, experts etc
Rules & Constitution

EPAG Membership, current Feb 2010

T> T T> T o I

3M, Almirall Sofotec, AstraZeneca, Bespak Europe Ltd, Boehringer Ingelheim, Chiesi,
Clinical Designs Ltd, GlaxoSmithKline, Hovione, Novartis, Pari, Pfizer, sanofi-aventis,
Siegfried Pharma Development, SkyePharma, Teva, Trudell Medical International,
Valois, Vectura
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EPAG., what is it?. back

European Pharmaceutical Aerosol Group

A Objectives

A Focus on pharmaceutical issues relevant to
Pulmonary and Nasal Delivery products, including
clinical aspects as appropriate

A Establish scientifically based best practices

A Provide consensus comment to Industry and
Government Agencies to promote safety and quality
standards

A Recommend harmonised standards and methodology
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EPAG, what | S |t

European Pharmaceutical Aerosol Group

A EPAG Membership

A Membership is open to:

A European Pharmaceutical Companies that develop new drug product for
human use utilising the Pulmonary or Nasal route of delivery

A Product development takes place in collaboration with other Pharmaceutical
companies as well as non-Pharmaceutical companies (e.g. API suppliers,
device design and componentry manufacturers, consultants etc). These
companies may be invited to attend when a particular need is identified.

A Companies, including non-European companies, may be admitted as
members where they provide specific expertise that supports and enhances
EPAG objectives
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EPAG, what 1 s I

European Pharmaceutical Aerosol Group

AThis project é,

European pharmacopeia methodology for Nasal sprays
Aerodynamic particle size analysis of two fractions. (< 10um >)

Methodology produces data as representative as possible of the spray
exiting the device orifice

Method validation package

o 3o I D>
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REGULATORY: Heath Canada-EMEA G

A Heath Canada -EMEA:

I Joint Guideline on the Pharmaceutical Quality of
Inhalation and Nasal Products

I EMEA/CHMP/QWP/49313/2005 Corr - Section 4.2.2

A The tests indicated in Table 4.2.2 are normally
conducted to characterize nasal products

I Not all tests are necessary for all types of nasal products
(see guideline for details)
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REGULATORY: Heath Canada-EMEA q

A Covers 6 distinct categories of nasal delivery device

Pressurized Nasal powders Nasal liquids
metered dose (device
nasal sprays metered)
Single use Multiple use Single use Non
drops drops sprays pressurized
multiple use
metered dose
sprays
[ =
:g’ Imitrex®/Imigran®
: Nasal Spray

Blow your nose. Unscrew and lift off the cover.

Pharmaceutical Division
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REGULATORY: Heath Canada-EMEA q

Pharmaceutical development studies
Physical characterization Minimum fill justification
Extractables/leachables Delivered dose uniformity through container life
Particle/droplet size distribution Actuator deposition
Shaking requirements Initial & re-priming requirements
Cleaning requirements Low temperature performance
Performance after temperature cycling Effect of environmental moisture
robustness Delivery device development

s
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US Regulatory requirements (o

A USFDA (CDER):

A July 2002: Gui danNasal Spray | n
and Inhalation Solution, Suspension, and Spray
Drug Products o CMC Documentation

A Apr i | Draft0 Gdidance for Industry -

Bioavailability and Bioequivalence Studies for
Nasal Aerosols and Nasal Sprays for Local Action
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CMC documentation: Nasal sprays @

Description Identification Assay
Impurities and Preservatives and Pump Pump Delivery
Degradation Products Delivery
Stabilizing Excipients
Assay
Spray Content Spray Pattern and Droplet Size
Uniformity Plume Geometry Distribution
Particle Size Distribution Particulate Matter Microbial Limits

(Suspensions)

Net Content Weight Loss (Stability) Leachables (Stability)

pH Osmolality Viscosity
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Inhalation solutions, suspensions and sprays

Description Identification Assay
Impurities and Preservatives and stabilizing Sterility
Degradation Products Excipients
Assay
Particulate matter pH Osmolality

Net content

Weight Loss (Stability)

Leachables (Stability)

Particle size distribution
(suspensions)

Pump delivery for inhalation
sprays

Spray content uniformity for
inhalationsprays

Plum geometry for inhalation
sprays

Particle/droplet size
distribution for inhalation
sprays
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Dr aft

Nas al

Single Actuation Content Through
Container Life

Droplet Size Distribution by Laser
Diffraction

Drug in Small Particles/Droplets,
or Particle/Droplet Size
Distribution by Cascade Impactor

Drug Patrticle Size Distribution by
Microscopy

Spray pattern

Plume geometry

Priming and re-priming
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Pharmacopeial guidance

A Ph. Eur, | A USP: b gy

A 6th Edition (2010): AA USP 32/ NF 2/ (<2uv9
A Nasal Sprays are inc

A Nasal Prepar at i ons asone of the oral and nasal

ONasali abd inhaled drug products

A Tests for wunifor mi t(QINDPE)under<601>

dosage units, mass, OPhysical Tests &

content for nasal Determinati ons©o

drops/liquid nasal sprays A Tests for delivered

A Monograph undergoi n%\l.B.<601>incIudes

revision to include methods for particle sizing
droplet/particle sizing developed for oral rather
methodologies as well as than nasal inhaled

more detail on mean preparations

delivered dose and dose

uniformity

A Il'nhalanda Committee
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What current in-vitro methods can and can not &

........................................................... FaTl i

CAN PROVIDE MEASURES OF: LIMITATIONS:

A Dose content A No standardi zed

A Dose content uni fmimickingngrestandnasal g h
life vestibule

A Entire droplet &ndNegerstsiadglye i §i zna
distribution are required
A not traceable td dMauggs fraction <
substance by currently accepted aerodynamic diameter likely to
method of laser diffractometry penetrate beyond the naso-

A Spray pattern andPhdy¥o metry
ANew Test Needed
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Defining the mass fraction penetrating the G

................................................... Y] a0 e
A 1st STEP:
ADefine standardized
entry port:

ADoub and Adams (200217 AAPS
Annual Meeting) explored
various sizes of inverted round
bottomed flasks for use testing
nasal spray pumps

A Linked with abb
Impactor to determine mass
fraction <10 &em

A Sample at 28. 3
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Define standard entry port @

A Doub and Adams (2002): Observations-2:
A 1 L flask was tho&Evemaad |2 L flask i

A Larger (2 L an dhasthega 1p mLyojmgegphtne
required a pre-separator nasal cavity

A AObservations-1:

A - Choice of a fix
limiting:

A Adu-40tL/mnlo0

A H2uCer mann et a

Aerosol Sci.

(2002);33:929-933.

A Adu baLmin7

A Ch ii RaL/min5

A Cheng AS&T. -(20 59

671 c09rte:sgy ).D. Su man,3Nethr'eath6LLC

wa S

& Volume: 15 ml =~
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Define standard entry port

JM Aiache (2002): f E )
S
Glass nasal induction port ] Gmsgme |
For use with twin impinger | 11
s N

Observations:

o \J

round glass joint (2

o

Recoveries hetween 98-107Y%
Used at 30 & 60lpm

Used commercially for a
number of years

Do PoPo  Po Do o Do

Figure 3 - Modification of Apparatus A
courtesy J.M.Aiache
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Nasal induction port design (o

Work iS in progreSS Wlthln Possible nasal induction port configurations
the Nasal Delivery Sub-
Team of the European
Pharmaceutical Aerosol
Group (EPAG) to develop
an induction port that
more closely approximates
In internal volume and
orientation presented to
the inhaler as would be the EPAG
case when used by a

patient

! - L}
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Defining the mass fraction penetrating the (0

2nd Step: Establish a size-selective cut- _
point close to 10 em aerodynamic
diameter:

Requires inertial cl assi f

| mp a csepanator plmast certainly
needed if a low volume induction port

| owi ng ir

To 3>

is used SR
)7
A 3rd Step: Optimize choice of inertial !;Lﬁ
impactor: & =
A A conventional 7 or 8 stage full i ut i
system could be used
A  However, abbreviated 1 or 2 stage
impactors are becoming available:
A Greatly simplify the measu
process
A More rapid measurement pos

better coverage/decision making for
batch disposition in QC

I v @ v
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Size, characterizing the entire dose @

A Inertial impaction methods are
Il neffective for
aerodynamic diameter

A Mass median dropl et
for nasal spray pumps are
typically inthe 40-8 0 & m
range
A Laser Diffractometry (LD)
has become the industry

standard
A -  Recommended techni
for nasal sprays and nasal |
aerosols in the FDA BA/BE
Draft Guidance

Malvern Spraytec

D with srxpray
%ump aZa mated8 m
N actuator

'% Courtesy Malvern Instruments
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Time averaged v-PSD

A Indicative of overall
Inhaler performance
during selected sampling
period

A Less wuseful
dependent mode for
studying inhaler operation
through a complete
actuation cycle
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Time averaged v-PSD @

A Capable of viewing transient
phenomena of millisecond duration:

A Spray/aerosol formation

A Spray/aerosol development during

operation of inhaler

Startup stable phase tail off
P e i —— ——

Volume Medan Particle Size f microns
W
g
!

: | - v L ¥
000 0035 o 10 0.15 020
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Developing technology with API specificity @&

A LD, though versatile, does not
provide chemical species

API size distribution
LD-measured size distribution

identification linked to the ${za8 JyACAE diopieth P
drop|et PSD from suspension formulations e. e,
: 90
A A problem for miy, = 9, ¥u.
formulations 0"’
7 - °°°
A éor whative non =
.. o (M
eXCIpIent(S) are present ...or multiplet particles
A éor even with gj e 78,9
(e} ® ©°
component, suspension APIs —_ 2,0
i) ©) o
°‘°.'
.oo..’
D, ¢im)
— ‘ ‘0’.\/,
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Raman chemical imaging @

A Raman shifts specific to API(s) excipients etc. enable
chemical composition of particles imaged to be
displayed in a guantitative manner

Optical image APl identified by colour

courtesy J.D. Suman, Nextbreath LLC ///

& ' 1 [ =% —
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Next steps for API specific imaging @

A Extend RCI method to identify additional formulation
products

A Develop automated anal yti c:
representative sampling

A Develop algorithms fusing |
and RCI to improve particle sizing

A Compare RCI with-spscifi@ndard i
methods used to establish bioequivalency between
brand and generic nasal products Raman shifts
specific to API(s) excipients etc. enable chemical
composition of particles imaged to be displayed in a
guantitative manner

l ] j
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A ldentify suitable nasal induction port

A ldentify suitable analytical technique and
methods for measuring % particles <10um

A Method must be robust, validated and
acceptable for pharmacopeial inclusion

Al ntroduce a fistandardi zc¢
guantifying % particles <10um from nasal
aerosol drug products..
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Design 2 - Steel Nasal Interface with Wide bore outlet (no restriction)

| nverted NGI + NANA6LO

Laser light scattering

alois 9%
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Results to dateé &

Inverted NGI None < 10 um
& pre-separator (BDP)

Inverted NGI ~1-2% < 10 ym
& A6L chBDRber o (

Nasal induction port & reduced stack ACI (BDP) None < 10um

Malvern Spraytec ~0.01% < 10pm
Laser light scattering (BDP)

Inverted NGI <1% < 10 pm
& pre-separator (Xylomzn)

Malvern Spraytec ~0.3% < 10 um
Laser light scattering (Xylomzn)

Marketed Products tested: BDP Nasal spray, Oxymetazoline nasal spray

] -
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A Build data base of %<10um in nasal sprays by two
methods

I Nasal induction port & cascade impactor
I Laser light scattering

A Correlate data, if possible
A Validate suitable method for EP proposal
AMake proposal to EP via #dln

A Outcome = EP compendial method for assuring levels of
fines (<10um) in nasal sprays to avoid pass-through into
the lungs

A Inclusion in other regulatory standards/pharmacopeias
worldwide
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A EPAG nasal sub team

A S.Nichols, J.Mitchell (Trudel), C.Blatchford (3M),
K.Hawkins (Teva), JM Aiache (Ind), A.Slater (GSK),
B.Doub (FDA), B.Wyka, J.Suman (Nextbreath),
T.Purewal, J.Schiewe (Bl), M.Weida (RIVM, The
Netherlands), G.Williams (Valois, sub-team leader),
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