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Guidance For Industry"
Bloavallablhty and Bioequivalence Studies

for Nasal Aerosols and Nasal Sprays
for Local Action

e et e e R R

This draft guidance, when finalized, will represent the Food and Drug Administration's (FDA's) current

thinking on this topic. It does not create or confer any rights for or on any person and does not operate to
bind FDA or the public. An alternative approach may be used if such approach satisfies. the requirements
of the applicable statutes and regulations.

I.  INTRODUCTION |

This guldance is intended to provide recommendations to apphcants who are planmng product
quality studies to measure bloavallablhty (BA) and/or establish bioequivalence (BE) in support
of new drug appllcatlons (NDAs) or abbreviated new drug applications (ANDAs) for locally
acting drugs in nasal aerosols (metered- dose inhalers (MDIs)) and nasal sprays (metered-dose
spray pumps) This guldance addresses BA and BE studies of prescnptlon corticosteroids,
antihistamines, anticholinergic drug products, and the over-the-counter (OTC) mast-cell
stabilizer cromolyn sodium. Apphcablhty of the guldance to other classes of 1ntranasa1 drugs
that may be developed in the future should be discussed Wlth the approprlate CDER rev1ew ‘
d1v1s1on

This guidance does not cover studies of nasal sprays included in an applicable OTC monograph
or studies of (1) metered-dose products intended to deliver drug systemlcally via the nasal route
or (2) drugs in nasal nonmetered dose atomizer (squeeze) bottles that require premarket approval.

The first draft of this guidance was issued in June 1999 for comment. Because of changes made
as a result of comments received to the docket, internal discussions, and dehbera‘uons of the
Advisory Committee for Pharmaceutlcal cience, we have decided to 1ssue the guidance once

! This guldance has been prepared by the Oral Inhalatlon and Nasal Drug Products Techmcal Comm1ttee Locally '
Acting Drug Products Steering Committee, Blopharmaceutlcs Coordinating Committee, with contributions from the
Inhalation Drug Products Working Group, the Chemistry, Manufacturing, and Controls Coordmatmg Comm1ttee in
the Center for Drug Evaluation and Research. (CDER) at the Food and Drug Admmlstratlon '

? 21 CFR 341, Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic Drug Products for Over-the-Counter

Human Use.
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again in draft. A series of attachments are being developed and will be posted with this draft
guidance as stand alone documents on the Internet as soon as they have been completed V

II. BACKGROUND

Product quality studies provide 1nformatron that pertatns to the 1dent1ty, strength, quality, punty,
and potency of a drug product. These studies 1nclude information on chemistry, manufacturlng, ‘
and controls (CMC), mlcrobrology, BE and certain aspects of BA. ABE study is normally used
to compare a test product (T) to a reference product (R) — the to-be-marketed product is
compared to a pivotal clinical trial material, and a generic product is compared to a reference
listed drug. A BE study thus provides information on product quahty BA studies for ensurrng
product quality relate to the release of the active ingredient or active moiety from the drug
product (Williams et al., 2000). BA studies may also address biopharmaceutical and clinical
pharmacology issues, such as absorption, dlstrlbutron and elimination of the active ingredient
and its metabolites and dose proportionality. These latter BA/PK studies prov1de information

‘beyond product quality BA characterization and would also be 1ncluded inthe Human

Pharmacokinetics section (Item 6) of an NDA. These latter studies are not the subject of this

“guidance. Rather, this guldance discusses studies that focus on product performance (i.e., release

of a drug substance from a drug product) Subsequent references to BA studres in thls gu1dance
refer only to BA studies for ensuring product quality.

This guldance should be used w1th other, more general CMC and BA and BE guidances available
from CDER.? Product quality information is different from, yet complementary to, the clinical
safety and efficacy information that supports approval of an NDA. For information on the type
of safety and efficacy studies that may be requested for a new active ingredient/active m01ety
intended for local action in the nose, or for a new product such as a nasal aerosol that may
include an active 1ngred1ent/act1ve moiety previously approved in a nasal spray, we recommend
appropriate CDER review staff be consulted.

Note: Detailed CMC information relevant to nasal aerosols and nasals sprays is presented in the
final guidance Nasal Spray and Inhalation Solution, Suspenszon and Spray Drug Products —
Chemistry, Manufacturing, and Controls Documentation.” The document provides
complementary information on the BA/BE testing methods recommended in th1s guldance

A. BA an,d,,.BEtData ,,

Bioavailability is defined at 21 CFR 320.1 as “the rate and extent to which the active ingredient

or active moiety is absorbed from a drug product and becomes available at the site of action. For

drug products that are not intended to be absorbed into the bloodstream, bloavallabrhty may be

~* Guidances are avallable on the Internet at http //www fda gov/cder/guldance/mdex htm S

* A draft guidance, Metered Dose Inhaler (MDI) and Dry Powder Inhaler (DPI) Drug Products — Chemzstry,

- Manufacturing, and Controls Documentation, was issued in October 1998. Once finalized, it will represent the

Agency's thinking on this topic.
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assessed by measurements intended to reflect the rate and extent to which the active ingredient or
active moiety becomes available at the site of action.” Bioequivalence is defined as “the absence
of a significant difference in the rate and extent to which the active ingredient or active moiety in
pharmaceutical equivalents or pharmaceutical alternatives becomes avallable at the site of drug

" action when administered at the same molar dose under similar conditions in an appropriately

designed study.” BA and BE are closely related, and the same approach used to measure BA in

an NDA can generally be followed in establishing BE for an NDA or ANDA. Although BA may' .
‘e comparative, establishing BE specifically involves a comparison of the BA of one product

with the BA of another product. BE is usually established usmg (1) a criterion to allow the
comparison, based on means and/or variances for BA measures, (2) a confidence mterval forthe
criterion, and (3) a BE limit (goalpost) for the crrterlon o :

BA and BE data must be provided in accordance with the ;regulatlons BA and BE can be
established using in vivo (pharmacoklnetlc (PK), pharmacodynarmc (PD), or clinical) and in
vitro studies, or, in certain cases, usmg in vitro studies alone.® BA and BE assessments for
locally acting nasal aerosols and sprays are complicated because delivery to the sites of action
does not occur primarily after systemic absorption. Droplets and/or drug partlcles are dep051ted
topically. The drug is then absorbed and becomes available at local sites of action. A drug

administered nasally and intended for local action has the potential to produce systemic activity,

although plasma levels do not in general reflect the amount of drug reaching nasal sites of action.
Systemic exposure following nasal adrmmstratron can occur either from drug absorbed into the
systemic circulation from the nasal mucosa, or after ingestion and absorptxon from the:
gastromtestrnal tract (Daley-Yates et al. , 2001). For these reasons, BA and BE studies generally
would consider both local delivery and systemic exposure or systemic absorption.

1. Local Delivery BA/BE Concepts

For local delivery, BA is a function of several factors, including release of the drug
substance from the drug product and availability to local sites of action. Release of the
drug from the drug product produces droplet or drug particle sizes and distribution
patterns within the nose that are dependent upon the drug substance formulation, and
device characteristics. Availability to local sites of action is 'usually a function of droplet
or drug partlcle sizes and distribution patterns, as well as drug dissolution in the case of
suspension products, absorption across mucosal barriers to nasal receptors and rate of
removal from the nose. From a product quality perspectlve the critical i issues are release
of drug substance from drug product and dehvery to the mucosa Other factors are of
lesser importance.

321 CFR 320.21, Requirements for submission of in vivo bioavailability and bioequivalence data.

6 In addition to pharmacokinetic studies, in vivo studies that can be submitted in support of an ANDA include tests
in humans in which an appropriate acute pharmacological effect is measured as a function of time and ‘appropriately
designed comparative clinical trials for demonstration of BE (Types of evidence to establish bxoavallablhty or
bioequivalence, 21 CFR 320.24). ‘
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A critical question in assessing product quality BA and BE is the extent to which one can
rely on in vitro methods alone, or upon in vitro methods plus clinical endpoints, to

" measure (benchmark) BA and/or establish BE. In vitro methods are lessvariable
(Newman et al., 1995; Borgstrom et al., 1996; Suman et al., 2002), easier to control and

more likely to detect differences between products if they exist, but the clinical relevance
of these tests, or the magnitude of the differences in the tests, can not always be clearly
established. Clinical endpoints may be highly variable (Welch et al., 1991; Meltzer et al.,
1998) and relatrvely insensitive to dose differences over an elghtfold or hrgher dose range
(Advisory Committee for Pharmaceutical Science, 2001), thus insensitive in detecting
potential differences between products. However, clinical studles can unequivocally

~ establish effectiveness of the drug product.

In this guidance, the recommended approach for solution formulatmns of locally acting
nasal drug products, both aerosols and sprays, is to rely on in vitro methods to assess BA.
To establish BE, the recommended approach relies on (1) qualitative and quantitative
sameness of formulation of test and reference products, (2) comparability in container and
closure systems, and (3) in vitro methods that demonstrate equlvalent performance. This

approach is based on the premise that in vitro studies would be more sensitive indicators

of drug delivery to nasal sites of action than would be clinical studies. For solutlon o
formulations, see Section IV.B.1.

The recommended approach for establishing BA and BE of suspension formulations of
locally acting nasal drug products, both aerosols and sprays, is to conduct in vivo stud1es

" in addition to in vitro studies. As with the solution formulation aerosols and sprays, to

establish BE, the approach also relies on qualitative and quantitative sameness of
formulation of test and reference products and comparability in container and closure
systems. We recommend that in vitro studies be coupled with a clinical study for BA, or
a BE study, with a clinical endpoint (Section VI), to determine the dehvery ofdrug

substance to nasal sites of action, In vivo studies are recommended because ofan o

1nab111ty at the present time to adequately characterize drug partrcle size distribution
(PSD) in aerosols and sprays (Sections V.B.3, 4). Drug PSD in suspension formulatlons
has the potential to influence the rate and extent of drug availability to nasal sites of
action and to the systemic circulation.

2. Systemic Exposure and Systemic Absorption BA/BE Coyncepts‘

Locally acting drugs are intended to produce their effects upon dellvery to nasal sitesof

action without relying on systemic absorption. Although systemlc absorptlon may
contribute to clinical efficacy for certain corticosteroids and antihistamines, the
consequences of systemic absorption (e.g., hypothalamic-pituitary-adrenal (HPA) axis

suppression by cortlcostermds) are generally undesuable In the ‘absence of vahdated 1n R

vitro methodology for characterlzmg drug PSD for : suspenswn products and when

measurable plasma levels can be obtained, this guidance recommends PK studies to
measure systemic exposure BA or to establish systemic exposure BE (see Section VII)
For suspension products'that do not produce sufficient plasma ['concentrations to allow

WCDS029\REGAFF\GUIDANC\S383DETDOC . . 4k
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assessment of systemic exposure, clinical studies or BE studies with a pharmacodynamic
or clinical endpoint are recommended to measure systemic absorption BA and establish
systemic absorption BE, respectively (Section VIII). For a schematic representation of
recommended studies, see Appendix A: Decision Tree.

B. CMC and In Vitro BA Tests (Noncomparative) Versus BE Tests
(Comparative)

Generally, CMC tests help characterize the identity, strength, quality, purity, and potency of the
drug product and assist in setting specrﬁcatlons (tests, methods, acceptance criteria) to allow
batch release. These tests have a different purpose than do BA/BE tests, which focus on the

release of the drug substance from the drug product. Some of the in vitro BA/BE tests described

in this guidance may be the same as CMC tests for characterization and/or batch release. CMC
and in vitro BA tests have acceptance criteria. In vitro BE tests have BE limits. A spec1ﬁcat10n
(test, method, acceptance criterion) for a CMC test for batch release or an in V1tro BAtestis

‘usually based on general or specific manufacturmg experlence For example a CMC test such as
~ dose content uniformity has acceptance criteria based on repeated manufacturlng of batches. In

contrast, BE tests have limits that are not usually based on manufacturing experience, but are part

‘of equivalence comparisons between test and reference products. BE limits may be based on a
priori judgments and may be scaled to the Varrablhty of the reference product (see Appendlces C B

E). When conducted premarket for an NDA, some of the in vitro BA tests described in this
guidance can be noncomparative and serve primarily to document (benchmark) the product
quality BA of a pioneer product. '

A Formulatién, o

Particle size, morphic form, and state of solvation of an active ingredient have the potential to

affect the BA of a drug product as a result of different solubilities and/or rates of dissolution. We
recommend for an ANDA of a suspens1on formulation, data demonstratmg comparable PSD and
morphic form of the drug particles, size and number of drug aggregates in the dosage form, and
hydrous or solvate form of the active drug in the dosage form to the reference listed drug, be

‘provided, where possible. Where impossible, the rationale for not provrdmg this full set of

comparative data is requested. For suspension formulations marketed in more than one strength,
we recommend that the drug substance in each strength product be micronized under identical

‘parameters, and the PSD of the resultant bulk drug _used in each product strerlgth be idcntic:al.

B. Container and Closure System

Nasal aerosols usually consist of the formulation, container, valve, actuator, dust cap, associated
accessories, and protective packaging, which together constitute the drug product. S1m11arly,
nasal sprays usually consist of the forrnulatlon container, pump, actuator protectlon cap, and B
protective packaging, which together constltute the drug product ‘

CDSO29\REGAFF\GUIDANC\3383DFT.DOC .5
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For nasal aerosols and nasal sprays approved under an ANDA, we recommend BE be
documented on the basrs of validated in vitro and vivo tests, or, in the case of solutions, validated
in vitro tests alone may be approprlate Assurance of equlvalence on the basis of in vitro tests is
greatest when the test product uses the same brand and model of devices (part1cu1ar1y the '
metering valve or pump and the actuator) as used in the ce product. If this is 1nfeasrble
we recommend that valve, pump, and actuator designs be as cIose as pos51b1e in all critical
dimensions to those of the reference product We recommend that metering chamber volumes
and actuator orifice diameters be the same. For a nasal spray, spray characterlstlcs can be
affected by features of the pump de51gn 1nc1ud1ng the precompressmn ‘mechanism, actuator

design, including specific geometry of the orifice (Kubhc and Vidgren 1998), and the des1gn of -

the swirl chamber. The external dimensions of the test actuator are expected to ensure
comparable depth of nasal insertion to the reference actuator. A test product is expected to attain
prime within the labeled number of actuations for the reference product We recommend you
consider the volume of components of the device that mus feliver ' )
including the internal diameter and length of the diptube because thls volume can 1nﬂuence the
number of actuations required to prime a spray pump.

IV. DOCUMENTATION OF BA AND BE
A. NDAs
For product quality, we recommend that in vitro BA studies be prov1ded in NDAs for solution

and suspension products, and in vivo BA studies be provided for suspension products. These
data are useful as a benchmark to characterize the in vitro performance, and for suspensions, the

in vivo performance of the product. Where the formulation and/or method of manufacture of the

pivotal clinical trial product changes in terms of physicochemical characteristics of the drug k
substance, the excipients, or the device characteristics, BE data using in vitro tests (for solutlon ‘

and suspension products) and in vivo tests (for suspension products) may be useful in certain

circumstances to ensure that the to-be-marketed product (T) is comparable to very similar clinical
trial batches and/or to batches used for stability testing (R) (Section V.A.1). We recommend

sponsors discuss the usefulness of these BE approaches with the approprlate CDER rev1ew staff 'k ‘

B. ANDAs

For product equivalency, we recommend that the drug concentration 1n the test and reference
product formulations not differ by more than +5 percent. In addition, we recommend that the -
inactive ingredients in the test product formulation be qualitatively (Ql) the same and
quantitatively (Q.) essentially the same as the inactive ingredients in the formulation of the
reference listed drug, and the contalner and closure recommenda

S of,,Sectron Il be followed.

Quantitatively essentially the same has been determined by CDER to mean that the concentration
or amount of the inactive ingredient(s) in the test product Would not differ by more than +5

T2l CRIMSI@ON).
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percent of the concentratron or amount in the reference listed drug. We recommend a side-by-
side Q; and Q, comparison of the compositions of the test and reference listed drug formulations
be provided. Please also prov1de a side-by-side comparison of the components of the contamer ;
and closure system, listing brand and model, dimensions of critical components (Sectlon IIB),
and engineering drawings if possible.

L Solution Formulations

We believe in vitro tests alone can be relied on to document BE for nasal solution .~~~ =

formulation products intended for local action. This approach is based on an

understanding that for solution products, equlvalent in vitro performance and adherence
to Q; and Q; recommendations and to container and closure recommendations will ensure o

comparable delivery to the nasal mucosa and to the resprratory and gastromtestrnal tracts,
Suggested methodology and validation approaches for the recommended tests are
provided in Section V. Suggested statistical methods to allow comparlsons willbe
discussed in the appendices to this document. When in vitr fail to meet acceptance

criteria, the applicant is encouraged to modlfy the test product to attain equrvalent invitro

~ performance. Because of i 1nsen51t1V1ty to potential differences between T and R m v1vo

studies would not be sufficient in the face of failed in vitrostudies.

2. Suspension Formulations with PK Systemic Exposyré Data

To document BE for suspension formulation products intended for local action, we

recommend both in vitro and in vivo data be used. In vivo studies would include botha
BE study with a clinical endpoint (local dehvery) and a pharmacokmetlc study (systemrc o

exposure). This approach is only apphcable for those suspension formulation products

~ that produce sufﬁc1ently hlgh plasma concentrations of the moiety(ies) to be measuredto

allow reliable analytical measurement for an adequate length of time after nasal
administration, Suggested methodology and vahdatlon approaches for the recommended .
tests are provrded for in vitro studies in Section V, and for in vivo studies in Sections VI

and VII. As with solutions, in vivo studies would not be sufficient in the face of failed in. |

vitro studies (1 e., in vitro BE studies that fail to meet the statistical tests) even though the
BE study with a chmcal endpomt or the PK study meets the statistical test. Conversely, -

ANDAs with acceptable in vitro data, but with in vivo data that fa11 to meet the statistical

tests, would be insufficient to establish BE.

3. Suspension Formulations without PK Systemic Exposure Data

too low for adequate measurement, grven current assay constralnts a BE study with a
clinical endpoint to establish equivalent local delivery to nasal sites (Section VI) and a
study with a pharmacodynamic or clinical endpomt to estabhsh equlvalent systemlc

__absorption (Section VIII) are recommended. In vivo studies that meet the statistical test
fail to document BE, Asfor . ..

~ would not be sufficient in the face of in vitro studies th
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suspensions with PK data, ANDAs with acceptable in vitro data, but with in vivo data
that fail to meet the statistical tests, would be insufficient to establish BE.
C. Postapproval Change

This document does not cover postapproval changes Sponsors planmng such changes can
consult the guidance for 1ndustry Changes to an Approved NDA or ANDA and contact the ‘

‘appropriate review d1v151on prior to 1nst1tut1ng the change .

V. INVITROSTUDIES
A. Batches and Drug Product Sample Collection
I ND4s

We recommend in vitro BA studies for nasal aerosols and sprays be performed on ,
samples from three or more batches: a p1vota1 clinical trial batch to provide linkage of in
vitro performance to in vivo data; a primary stability batch; and if feasible, a production-
scale batch. This selection of batches will ensure consistency of in vitro performance
among the three types of batches Ifa productlon-scale batch is unavailable, a second
pivotal clinical trial batch or second primary stability batch can be substituted. When =~
three batches are studied, we recommend the batches be manufactured, preferably from
three different batches of the drug substance, different batches of critical excipients, and

~ different batches of container and closure components. However, the container (canister
or bottle) can be from the same batch. We prefer that the three batches be studied at the

same time, if p0551ble to remove 1nterstudy variation from the estlmatlon ofbetween
batch means and Varlances B

The BA batches to be studied would be equivalent to the to-be-marketed product and
representative of production scale. The manufacturing process for these batches would
simulate that of large-scale productlon batches for marke ng (addltlonal informationon
large-scale batches is provided in the International Conference on Harmonisation (ICH)

~ guidance for industry Q1A Stability Testing of New Drug Substances and Products,

Section I.B.3). Complete batch records, including batch numbers of device components D

used in the batches, would accompany the BA submission.

In vitro BA studles are 1ntended to characterlze the means and Varlances of measures of

batches, where apphcable However under 21 CFR 320 1and 320 21 the studles can be .
noncomparatlve to other formulations or products. The in vitro tests and metrics are
described in Section V.B of this guldance The recommended number of canistersor

bottles of each batch to be used in the above studies, and recommendations for statlstlcal o o

analyses, are descrlbed in Appendix B.

\CDS029\REGAFF\GUIDANC\5383DFTDOC g e
February 10,2003 )



407
408
409
410
411
412
413

414

415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445

- VN,

Draft — Not for Implenientation

2. ANDAs

In vitro BE studies for nasal aerosols and sprays would generally be performed on
samples from each of three or more batches of the test product and three or more batches
of the reference listed drug. Test product samples would be from the prlmary stability
batches used to estabhsh the explra’uon dating perlod When three batches are studied,

we recommend the test product be manufactured, preferably from three different batches

of the drug substance, different batches of critical excipients, and different batches of
container and closure components. However, the container (canister or bottle) can be
from the same batch. For nasal sprays formulated as “solutions, in vitro BE tests can
alternau\;ely be performed on three sublots of product prepared from one batch of the
solution,

The BE batches to be studied would be equlvalent to the to-be-marketed product. The
manufacturing process of these batches would simulate that of large- scale production
batches for marketing. Complete batch records, including batch numbers of device
components used in the batches or sublots (for. solut1on nasal sprays) would accompany
the BE submission.

Reference product samples would be from three different batches available in the
marketplace. The recommended in vitro tests and met

the above studies, and recommended statistical approaches are descr1bed in Appendices ‘
C,DandE.

‘B.  Tests and Metrics

In vitro BA and BE for locally acting drugs delivered by nasal aerosol or nasal spray are usually
characterized using seven tests:

1.  Single Actuation Content Through Container L1fe '
2. Droplet Size Distribution by Laser Diffraction
Drug in Small Part1cles/Dr0plets or Partlcle/Droplet Slze Dlstnbutlon by Cascade ,
Impactor

Drug Particle Size Dlstnbutlon by Microscopy
Spray Pattern '

Plume Geometry

Priming and Repriming

w

8 For solution formulation nasal sprays, varlabxhty in in vitro BE study data between batches is expected to be due prlmarlly to
variability in the device components of the product rather than in the solution, Therefore, a single batch of solution can be Spht-
filled into three equal size sublots of product. The sublots would be prepared from three dlfferent batches of the same device
(pump and actuator) components.

WCDS629\ \REGAFF GUIDANC\5383DFTDOC e
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These tests are relevant to all nasal aerosols and nasal sprays whether formulated as solution or

_suspension products with the exception of drug particle size distribution by mlcroscopy, whrch
applies only to suspens1on products The in vrtro tests are summarrzed in Table L

We recommend you validate all in vitro tests for accuracy and precision prior to the study. For

‘applicable studies, instrument settrngs established during prestudy Vahdatron would be used in

the study. For comparative studies, use of the same settmgs 'will ensure that T and R are studred k

~ under the same instrumental condrtrons The in vitro tests would be conducted on canisters or

bottles selected in a random manner from the test batch, 1nclud1ng umts frorn the beginning,

middle, and end of the production run. Actuation should be conducted in a manner that removes

potential operator bias, either by employing automatic actuation, or by employrng blinded
procedures when manual actuation is used, However, we recommend automated actuation
systems for all comparative in vitro BE tests. These systems are expected to decrease variability
in drug delivery due to operator factors, thereby i mcreasmg the sensitivity for detecting potential
differences between products in the above tests.” In addition, it is important that the analyst
performing the postactuation evaluations of the collected data be blinded to the identity of the
samples. We recommend analytical methods used for analysis of samples from the in vitro tests

be validated.'® Unexpected results and deviations from protocol or SOPs, with Justrﬁcatron for

deviations, would be reported. Examples include, but are not limited to, canisters or bottles.
replaced during in vitro analyses, failure to use the spec1ﬁc actuations required by the protocol,
and experrments rejected due to assrgnable causes (e.g., 1nstrument failure, sample collection, or
processing errors). The orlgmal and reanalyzed data, with the reason for reanalysis, would be

tabulated in the study report. The validation reports for the in vitro tests and analytrcal methods,

the randomization procedure, and all test methods or SOPs for each test would accompany the

data in the submission. When appropriate, we recommend the test method or SOP 1nclude a

standardized shaking procedure prior to testing, followrng labeled mstructlons 1f any.

In addition to submission of all raw data, the agency would like to see supporting documentation
for the followrng tests: Droplet Size Distribution by Laser Diffraction, Spray Pattern and Plume
Geometry Documentation includes instrument output reports and photographic or graphrc B

material as applicable. We recommend that documents be clearly labeled to indicate the product

‘(e.g., T or R), batch number, and testing conditions (e. g distance, lrfestage delay trme) as

appropriate. For Droplet Size Distribution by Laser Diffraction, profiles of droplet sizeand
obscuration or percent transmission over the complete life of the single sprays wouldbe
submitted, For Spray Pattern and Plume Geometry, we recommend each image display the
relevant BA/BE measures. descr1bed 1n “this gurdance Supportmg documentatmn for Droplet

? Automatlc actuation systems can be stand-alone or accessories for spray characterlzatron mstruments Systems can‘ k
include settings for force, velocity, acceleration, length of stroke, and other relevant parameters Selection of
appropriate settings would be relevant to proper usage of the product by the trained patient, and for nasal sprays,

may be available from pump suppliers for tests ‘such as Droplet Size Distribution by Laser Diffraction and Spray

Pattern. In the absence of recommendations from the pump supplier, we recommend that settings should be

‘documented based on exploratory studies in which the relevant parameters are varied to simulate in vitro ,
~performance upon hand actuation. Selected settings used for the in vitro studies would be specified in the test

method or SOP for each test,for,wh; ¢ system is employed.

1% A draft guidance for industry entitled f’ln’qutical szocedures and Methods Validation was issued in August 2000.
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Size Distribution by Laser Diffraction, Spray Pattern, and Plume Geometry would include
representative copies, preferably electronic, of >20 percent of the total observatrons For Spray
Pattern and Plume Geometry quantltated by automatic 1mage analysrs representatlve electromc
images rather than paper copies of >20 percent of the total observations would be submltted as
electronic files are definitive. For automated image analysis of Spray Pattem and Plume
Geometry, in addition to the electromc images, we recommend paper copres ofa few screen
images be submitted as reference samples

1. Single Actuation Content (SAC) Through Container sze

For noncomparative data, SAC through container life testing is used to characterize the

delivery of drug discharged from the actuator of an aerosol or nasal spray relatrve to label '

claim through container life. For comparlsons of Tand R products this test ensures that
- the T product delivers an equivalent amount of drug relative to the R product over the

labeled number of actuations. The tests are distinct from and do not t apply dose content

uniformity (DCU) or spray content un1form1ty (SCU) acceptance criteria.

The dosage unit sampling apparatus for collection of an emitted dose from anaerosolis

described in U.S. Pharmacopeia (USP) 25, <601>. We recommend a suitable apparatus
be used for collecting an emitted dose from a nasal spray. For both solution and -
suspension formulations of nasal aerosols and nasal sprays , the mass of drug per actuation
would be based on a stability-indicating chemical assay unless use of a nonstability-
indicating method is justified. Because the data at beginning (B) 11festage will also be
used for confirmation of priming (Section V.B.7), SAC through container life would be
based on single actuation data per determination. For BA and BE submissions, the tests
would determine delivered (emitted or ex- actuator) drug mass from prrmed units at the

~ beginning of unit life, at the middle of unit life, and at the end of unit life'' for nasal
aerosols, and at beginning and end of unit life for nasal sprays. The delivered mass of
drug substance would be expressed both as the actual amount and as a percentage of label
claim. We recommend that mean and var1ab1hty in SAC through container life be
determlned based on within and between unit (container) data and between batch (or

- sublot) data. For BE data, equlvalence of TandR data Would be. based on the stat1st1cal
methodology of Appendrx c.

To use the SAC ‘through container life data for pr1m1ng studies, we recommend aerosols
and sprays be unprimed prior to the conduct of the tests. Therefore, for aerosols, the test
would be performed at such time that the product me itions: (1) after the

lagering period and ) not less than one month after the last actuation conducted as part
of batch release testing. During the time period between batch release and SAC through
container life testing, the aerosol product would not be actuated Also ‘during thls one

Based on the labeled number of actuations, thls gurdance uses the terms begznmng lzfestage (B) mzddle ltfestage ‘
(M), and end lifestage (E) mterchangeably with the terms begtnnzng of unit life (the first actuatlon(s) followmg the

labeled number of priming actuations); middle of unit life (the actuation(s) correspondlng to 50 percent of the labeledf: R

number of actuations); and end of unzt hfe (the actuatxon(s) correspondmg to the label cIa1m number of actuat1ons)
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month period, both T and R aerosols would be stored in the valve uprrght position, unless

labeling indicates that the product be stored i in the valve down posmon in Wthh case the/ -

test would be conducted on products stored in the valve down position. For s sprays , the
SAC through container life test would be conducted not less than one month after
completion of batch release testing. During the time perlod between batch release and
SAC testing, the product would not be actuated

2.

' DrOplet Size Distributz‘on by Laser Dzﬁ‘i‘action

Droplet size distribution is an important property influencing the nasal deposmon of
aerosols and sprays, and we recommend that it be thoroughly characterrzed

a.  Nasal sprays

We recommend that droplet size distribution be determined using laser diffraction

or an appropriately validated alternate methodology. -~~~

Laser diffraction is a nonaerodynamic optical method of droplet sizing that
measures the geometric size of droplets in flight. Modern laser diffraction =
1nstrumentat10n can provide plots of obscuration (optrcal concentratlon) or percent
transmission (%T) and droplet size distribution (D}, D30, Deo) over the entire life
of a single spray. Span ((Dgo - D10)/Dso) can be computed from these data. These
profile data indicate that each plume can be characterized by three phases:
formation, fully developed, and dissipation. For nasal sprays, the general proﬁle
for obscuration or percent T versus time can be characterized by a rapid increase
in obscuration, or decrease in percent T, early in the life of the spray (formation
phase), followed by attainment of a plateau (fully developed phase), then a rap1d
decrease in obscuratron or increase in percent T, late in the life of the spray
(dlssrpatmn phase) Changes in droplet size occur coincident with the changes in
obscuration or_percent T, with droplet sizes attalmng plateau values within the

“same approximate time period as the plateau in obscuration or percent T. Profiles

of the droplet size and obscuration or percent T over the complete life of the
single sprays are recommended to be determined at each of two distances (see
below) to establish the fully developed phase dur1ng which data would be

collected. Droplet size distribution and span durrng the fully developed phase are E

requested The sponsor’s protocol or SOP would state the criterion selecting the
region of the plateau at which droplet size data will be determined (e g., the
average of all scans over the entire plateau, the data of a single scan (sweep) only

at the maximum obscuration (or minimum percent T), or the average ofa

specified range of scans around this obscuration or percent T). This cr1ter10n

“would be established prior to the study for each of the two distances and

1mplemented consrstently during the study o

We would also like to see instrument setup and operation conditions. We

recommend the instrument be operated w1th1n the manufacturer s recommended
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obscuration or percent T range, which would be stated in the submission, to avoid
or minimize multlple scattering (due to hrgh droplet concentratron) Avoidance of
multiple scattering is preferred to use of a. correctlon algorrthm that compensates .
for this effect.

Single spray droplet size distribution and span would be reported based on volume
(mass) rather than count (number of droplets) We Would hke t0 request data be

‘provided for nasal sprays at:

e Fully developed phase only
B and E lifestages
e Two distances from the actuator orifice. For increased ability to detect
 potential differences between products, it is recommended that the studies be
- performed within a range of 2 to 7 cm from the orifice, with the two distances
separated by 3 cm or more. o '

b. Nasf,al,a,,erpsols,ﬂ o

Droplet size distribution can be determined using laser diffraction or approprlately' |
validated alternate methodology

We would like to see 1nstrument setup and operation conditions. We recommend

~ the instrument be operated within the manufacturer’s recommended obscuration =
or percent T range, which would be stated in the su

on, to avoid or
minimize multiple scattermg (due to high droplet cone ntratlon) Avoidance of

multiple scattering is preferred to use of a correct1on algorlthm that compensates "

for this effect

Beam steering resultlng from refractive index effects. due to evaporation of
propellant is an additional concern for nasal aerosols. Droplet size dlstrrbutlon

~ would be characterized at distances from the actuator that eliminate or minimize

beam steering, if poss1b1e If a correction algorrthm 1s used we recommend an
explanation of the corrections be provrded

We ask that single-spray droplet size distribution and span be reported based on
volume (mass) rather than count (number of droplets). Data would be provrded B
for nasal aerosols at:. h

o Fully developed phaSe only
e B andE lifestages ,
o Two distances from the actuator orlﬁce L

For both nasal sprays and nasal aerosols mean Dm, Dso, Dgo values for a g1ven bottle or
canister can be computed from the mean of up to three consecutive sprays from that unit
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at each lifestage. However to assess precrslon the data of each spray would also be
reported.

3.

Drug in Small Parttcles/Droplets or Parz‘zcle/Droplet Szze Dzstrzbutzon by
Cascade Impactor

Slzmg of droplets or particles by multistage cascade 1mpactor (CI) measures
aerodynamic diameter based on inertial 1mpact10n an 1mportant factor in the
deposition of drug in the nasal passages. Analytical data should be based on a
validated chemical assay.'” We recommend that analytrcal runs include at least
three or more concentrations of quality control samples that represent the entire
range of the standard curve or the expected concentration range of samples from k
the various stages of the CI. An analytical validation report would accompany the
CI data report.. The SOP or vahdatron report would indicate the minimum
quantifiable mass of drug deposited on each location reported.

a. Nasal sprays: Drug in Small Particles/Droplets

For nasal sprays, the maj jority of the emitted dose i is deposited prior to or on the

first stage of the CI test. Small droplets for this test and dosage fOrm d ¢ ﬂne d as : ,’ Sl

smaller in size than the nommal effective cutof fd
of a suitable CI, may potentlally be delivered to regi
nose. This test is intended to determine the
partlcles/droplets For example for USP 25 Appara

1S bf the a1rways beyond the
rug in small
s 1 (<601>), an eight stage

CI operated with the standard 28.3 liter per minute configuration, small droplets o

are those under 9.0 microns. For BA, the CI test is intended to quantify the mass
of drug in small droplets.. For BE, the mass of drug in small droplets for the T
product would be less than or equivalent to the correspondmg mass of drug from
the R product. The comparative test addresses a potentlal safety concern — an
excess of small droplets due to T relative to R mlght dehver to regions beyond the .
nose excipients with possible adverse pulmonary effects. The CI test for nasal
sprays is not 1ntended to prov1de PSD of drug or aerosohzed droplets o

Measurable levels of drug below the top stage of the CI would be a function of the,, )

specific drug product and the experrmental setup and procedure 1nclud1ng the’ ” o

by the sens1t1v1ty of the assay, to be more reflective of 1nd1v1dua1 doses, Drug
deposition Would be reported in mass units. Mass balance accountabrhty would

valvestem actuator adapters induction port any other accessories, the top stage,

_and all lower stages to the filter. The total mass of drug collected on all stages

and accessorles is recommended to be between 85 and 115 percent of label cIa1m_‘ » -
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‘on a per actuation basis. The total mass of drug below the top stage is of pnmary
interest. Therefore the pooled mass of drug deposited on all lower stagesand
filter can be reported. P

For BA and BE, CI test would be data requested only at the beginning l1festage
Statistical approaches will be provrded in Appendlces B and D respectlvely

b. ' Nasal aCIQSQIS;.P?;lﬁtlﬁ;lg/Dr.Qplet Srze Dlstrrbutlon

CI studies for nasal aerosols would use an induction port (expansron chamber)
that maximizes drug deposition below the top stage of the CI. For this reason, a
one-liter induction port is preferred to the USP 25 (<601>) induction port,
although other sizes may also be approprlate Agency experlence indicates that

with a suitable induction port and CI, the amount of drug deposited below the top .

stage from nasal aerosols formulated with either chloroﬂuorocarbon or

hydroﬂuoroalkane propellants is of the same order of magmtude as from orally

inhaled aerosols, Therefore, unlike for nasal sprays in which the total mass of
drug below the top stage is of interest, we recommend a partlcle/droplet size
d1str1but10n be provrded for th1s dosage form Selectron of the most surtable Cl

| brands of cascade 1rnpactors the geometry of the 1nductlon port, ‘and other factors. o

The number of actuations recommended for the CI study of aerosols is descrrbed'»
in the draft guidance Metered Dose Inhaler (MDI) and Dry Powder Inhaler (DPI)
Drug Products —Chemistry, Manufacturing, and Controls Documentation. Drug

_deposition would be reported in mass umts Mass balance accountablhty would

be reported

For BA and BE Cl data would be requested only at the beginning hfestage At
this time, it is recommended that studies of nasal aergsols use USP 25 Apparatus

1 (<601>) operated at the standard 28.3 liter per minute conﬁguratlon We
recommend determination of a profile based on drug deposition at 11 sites: (1)
sum of valve stem plus actuator; (2) induction port; (3 - 10) eight individual

_stages; and (11) filter. Deposition in the valve stem plus actuator wouldbe o
included t0 provrde a profile of drug deposmon ex-valve rather than ex- actuator o

It should be noted that the in vitro BE 11m1t for the proﬁle comparlson depends on
the number of stages and other accessory deposition sites. Statistical approaches
for BA and BE will be provided in Appendrces B and E respectlvely

Drug Particle Size Distribution by Microscopy

'For suspension products, drug particle size may b 'mpoxtant for rate of dissolution and

availability to sites of action within the nose. T
(PSD) and extent of agglomerates would be charact
formulation prior to actuation, and in the spray o
PSD and agglomerates in both the formulation and followmg actuation are intended to .~

re, drug partlcle size distribution
e spray or aerosol
tion. Determmatron of
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characterize the potent1al influence of the device on deag“gl’or‘néiraﬁéﬂ Determinationin

the spray is only requested at the begmmng llfestage ‘Nasal spray formulations frequently o

contain suspended drug substance in the presence of 1nsoluble suspendmg agent, which

complicates the particle size characterization. When examining formulations containing

suspending agents, and currently available technology cannot be acceptably Vahdated to
determine drug particle size, a quahtatlve and semi- quantltatlve method for exam1nat10n

of drug and aggregated drug particle size distribution can be used. We recom
studies of nasal sprays include placebo product to prov1de an estimate of the occurrence

of apparent drug particles (false posztzves) due to exc1p1ent Evaluatlon may use hght - :

microscopy or other appropnate means

For NDAs and ANDAs of both sprays and aerosols, we recommend drug PSD and
agglomerates data be provided in the BA or. BE submission, along with a description of

the test method. Sponsors can submit representatlve photomrcrographs if desired. For

BE, PSD by llght microscopy, even if qualitative or semi- quantltatlve can be useful to
the applicant to estimate particle size relative to the precursor product prior to further
product development and testing. These data are supportive, and formal statlstlcal testing

;1s not apphcable

b Spray Pattern

Spray pattern studies characterize the spray either during the spray prior to 1mpact10n or
following impaction on an appropriate target such as a thm—layer chromatograp <

plate. Spray patterns for certain nasal spray products may be spoked or otherw1$e o
irregular in shape. o

Spray patterns catl be characterized and quantitated by either manual or automated image
analysis, if validated. Both analyses will allow shape and s srze o be deterrmned

" Automated analysis systems may also allow determination of center of mass (COM

unweighted for image intensity) and/or center of grav1ty (e welghted for i 1mage

H

" intensity) within the pattern to be determined. COG is of greater interest and is preferred
_in the automated analyses of spray patterns.. Automated image analysis is expected to

increase objectivity in spray pattern measurement. The technology enables the perimeter

~ of the true shape of the spray pattern to be determmed identifies COM and/or COG, and
enables the area within the perimeter to be quantltated thus its use is encouraged

Equivalence of spray patterns between T and R products can be established based on a
combmatlon of qualitative and quantitative measures

. Comparatwe visual mspectmn for shape For the automated analyses the true shapes
identified by the software serve as the ‘basis of comparison (qualitative).
Establishment of qualitative sameness of T and R spray pattern shapes is a.

© prerequisite to the quantitative analyses in the following two bullets.

e Equivalent area within the perimeter of the true shape for automated ana1y51s or

equivalent Dpax for manual analysis (quantltatlve) '
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e Equivalent ovality (ellipticity) ratio (quantitative)

a. For nonimpaction systems

Spray patterns can be visualized using a system based on a laser light sheet and
high-speed digital camera that enables Vlsuahzatlon ofa pattern perpendlcular to
the axis of the nasal spray. The perimeter of the true shape, area within the
perimeter (to include a high proportion, e.g., 2 95% of the total pattern), COG,

and Dy (longest diameter) and Dyin (shortest diameter) that pass through the
COG and extend to the perimeter of the true shape, can be determined based on
automated analysis using time-averaged images over the duration of a single
spray. Software settings can be established during prestudy Vahdatlon and the

settings should be used cons1stent1y in the study Statistical analy51s ateach

distance would be based on equivalence of area W1th1n the perlmeter and ovahty
ratlo (Dmax d1v1ded by Dmm)

b. ~ For impaction systems

‘The number of sprays per spray pattern would preferably be one. We recommend

that the visualization technique be specific for the drug substance. If exploratory

_studies document that a drug-specific reagent cannot be found, a nonspec1ﬁc -
visualization reagent can be used. We recommend that apphcatron of the reagent ,'

be controlled to maintain the details of the 1mage 1ntens1ty of the pattern.

Manual analysis

The approximate COM wolld be identified, and Dmax and Duin drawn through this

~ center. The two lines may not be orthogonal to each other. Representatwe plots
_can be submitted, and each figure can be marked with the COM, Dmay and Dpin,
* each based on visual analys1s The ovality ratio would be provided for each spray

pattern. Statistical analysm at each drstance would be based on equlvalence of

Dmax and ovality 1 ratro .

, Automated analysis

The automated i image analys1s software can deﬁne the perlmeter of the true shape

T and R would both be sprayed on each TLC plate to ensure measurement of the
spray pattern at the same intensity range fora glven plate Dinax and Diin would
pass through the COM or the COG, as appropnate ‘and extend to the perrmeter of
the true shape ‘Statistical analysis at each distance Would be based on equrvalence

of area within the perlmeter and ovahty ratro Y

c. For both ,nonirnpaction and impaction systems
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The information above would apply to spray patterns in Wthh the COMor COG
falls within the perimeter of the i 1mage of the actual spray pattern, and the Dnay

axis doesn’t extend outside of the perimeter. Infrequently, the COMorCOGmay

fall outside the perimeter of the spray pattern, and/or the Dhmax axis may cross the
perimeter. Horseshoe-shaped and certain other pattems may cause such an effect.
When this occurs, automated analysis using a system that has the capab1l1ty of
fitting the perimeter with an appropriate geometrlc shape is recommended.

Statistical analysis at each distance would be based on equivalence of area within

the perimeter of the frue shape of the spray pattern (not w1th1n the fitted
geometric shape), and ovality ratio, where Dmax and n are computed from the
f tted geometric shape (e-g., elllpse) ' ‘

For all cases abgye, we recommend ‘sp'ray ‘patterns be“determined basedon: f '

o Single actuatlons (nonimpaction systems) or preferably single actuatlons
(impaction systems) S
Beginning lifestage only

e Two distances from the actuator orlﬁee which allow d1scr1m1natory capability
between 1nd1v1dual pump units and between T and R products. For nasal
sprays, these dlstances are recommended to be at least 3 cm apart w1th1n the
rangeof 3to 7cm.

For manual quantltatlon of spray patterns based on 1mpact10n stud1es such as TLC

plate rnethodology, we recommend the submission include copies, preferably

electronic, of images of representauve spray patterns at two distances, and each

figure would clearly indicate the estimated. COM (manual analysis), Dmax and

Dumin. When automated image analysis software is used for impaction studies, data
would be presented in electronic files. 'For automated i 1mage analy51s of e1ther
1mpaet1on or non1mpact1on studles eleetromc files would be deﬁmtwe

var1at1ons in spatlal cahbratlon of 1mages These files would contam the images,

“showing the COG or COM and the perimeter of the true shape of the spray
pattern, and the accompanying quantitation reports.. Each image would also S

include a legible scale used for measurement.

, Some automated i image analysis software may not include automated quantitation
of spray pattern images. For such cases, the analyst would determine and dlsplay
the quantitative parameters on the electronic image. As mentloned above '

quant1tat10n of electromc 1mages would be deﬁmtlve o -

Plume geometry

 Plume geometry describes,a side view of the aerosol clgpﬂd,parallel to the axis of the
~ plume, and we recommend it be based on high-speed photography, a laser light sheet and
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Draft — Not for Implementatibn,

tlme—averaged Quantltatlon can be by manual analy51s or ¢ automated i 1mage analys1s

Durmg the very early life of an aqueous nasal spray plume formulatlon may exit the

'~ actuator orifice as a narrow stream that subsequently forms a relatlvely stable fully

developed, conical plume prior to separatmg from the orifice. We recommend plume
angle, width, and height, all quantitated by the same analyttcal method, be reported ata
single delay time while the fully developed phase of the plume is still in contact w1th the
actuator tip. The apphcant would prov1de documentation that the plume is fully ‘
developed at the selected delay time. The angle would be based on the conical region of
the plume extending from a vertex that occurs at or near the actuator tip. Plume angle

based on spray pattern dimensions and distance from actuator t1p to an impaction surface
is not appropriate. For this guldance the recommended plume width would be the width

at a distance equal to the greater of the two distances selected for characterlzanon of the

spray pattern. Plume width data would thus complementary to spray pattern data
obtained at the same distance. Plume height would be the distance from the actuator

orifice (sprays) or end of the inhaler tube (aerosols) to the leading edge of the plume We " |

request that the criteria for deﬁnmg the plume angle, w1dth and helght borders be o

provided.

Plume geometry would be performed at:

¢ Beginning lifestage only
e One side view only
o A single delay time

The submlssmn would include photographs when quantltatlon is by manual analysis, or
digital images when quantltatlon is by automated i image ana1y51s Each i 1mage would also
include a legible scale used for measurement, and the delay time would be clearly ‘
indicated. Images would clearly indicate the plume angle, width, and height. When
m‘a‘ges would be definitive.

We recommend plume geometry measurements be summarized as mean, geometrrc mean,

- and %CV. Comparative data would be supportlve ‘thus for BE studies, the ratio of the
geometric mean of the three batches of T to that of the three batches of R, ‘based on log B

transformed data, would fall within 90 — 111% (point estlmates) for plume angle and

width. Due to subjectivity in the measurement of plume helght pomt estimates would P

not be apphcable

7 - Priming and Repriming

~ Priming and repriming data will ensure delivery of the labeled dose of drug following

labeled instructions for use. Prlmlng would be established based on the same B lifestage
data obtamed for the single actuation content (SAC) through container life study (Sect1on
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- 314.94(a)(8)(iv)). For nasal sprays and some nasal aerosols
(package insert and/or patlent package 1nsert) descr1bes the"‘number of actuations to prime
'nonuse” (eg,

24 hours and 7 days following last dose). For these products, we request priming and B

| prov1ded in the CMC portron ‘of the ANDA submlsmo

Prat— Mol Imél?ﬁéeﬂration o

V.B.1). For products approved under an NDA prlmrrrg and repriming data basedon o ,
 single actuations would be prov1ded in the cMC P rtlon of the submlssmn EE

For products approved under an ANDA, the labeling would be the same as that for the R D

product, except for specific changes described in the regulations (21 CFR “
the R product labehng

the product on initial use and on Tepriming followlng one or more perlods

repriming data for T and R products. Studies would follow the recommended time

“periods described in Section V.B.1 between lagering and/or batch release testing and

conduct of the priming test. Pr1m1ng and/or Reprrmlng studies would not be requested
when the R product lacks priming and/or reprrmmg 1nstruct10ns respectlvely

ltiple orientations be' -
re, forthe BE -
submission, studies can be based on products stored in the valve upright position, with

the exception of nasal aerosols in which R labeling recommends storage in the valve -
down position. For the latter products prlmmg data, and reprlmrng data when apphcable - - o

would be provided following storage in the valve down posmon Prlmmg studies would
be based on the emitted dose of the smgle actuation at B hfestage 1mmed1ate1y followlng ‘
the specified number of 1 priming actuations in the R product labehng For ANDAs,
priming would be established providing that the geometric mean emitted dose of the 30
canisters or bottles calculated from the SAC dataat B hfestage falls within 95 - 105
percent of label claim. Repriming would be similarly established based on a smgle '
actuation following the specified number of 1 repriming actuations in the R product

labeling. Although noncomparative | to R, the priming studies would be essential to the - L

BE submission to document that each product delivers the labeled dose within the

number of actuations stated in the R product labeling, thus ensuring that the SAC through:_w o

container life studies are conducted on prlmed T and R products.

CLINICAL STUDIES FOR LOCAL DELIVERY _

A.  General Information
1. NDAs

At the present time, of the classes of drugs covered i in this guidance, only certain
corticosteroids are formulated as suspension formulation nasal aerosols and nasal sprays

‘and require in vivo studies as a component of the BE or BA submission (21 CFR 320.21).

‘The same adequate and well-controlled clinical trials in humans conductedunderan
authorlzed IND, used to establish the safety and effectiveness of a drug product in support
" of a forthcoming NDA (21 CFR 314.126), can be used in some cases to estabhsh BA or,

when comparatwe BE (21 CFR 320.24).
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2. ANDAs

Clinical studies are at times 1ncapable of showing a dose- response relatlonshlp and may "
not be consistently reproducible. However, a showing of dose-response is not necessary
for BE studies with a clinical endpoint, as these studies are intended only to confirm the
lack of important chmcal differences between T and R suspension formulation nasal .

~ aerosol and nasal spray products (Adyvisory Committee for Pharmaceutical Science,

2001). For an ANDA, an authorlzed Bio-IND will be needed for the conductof aBE =~~~

study with a clinical endpomt

A determination of bloeqmvalence of a rhinitis BE study with a clinical endpomt for
locally acting nasal suspension drug products would be based on the followmg premlses
for T relative to R, products

Qualitative and quantitative sameness of formulation =~
Comparability in container and closure systems

Equivalence of in vitro tests -

Equivalence of systemic exposure or systermc absorptxon ,
Equivalence of the. local dehvery study S o

A number of FDA guidances provide information about the general conduct of clinical studles
including clinical studies to document BA and BE: General Considerations for Clinical Trials
(International Conference on Harmonisation (ICH) E8); Structure and Content of Clinical Study
Reports (ICH E3); Good Clinical Practice: Consolidated Guzdance (ICH E6); Statistical
Principles for Clinical Trtals (ICH E9) and Chozce of Com‘rol Group ana’ Related Issues in '
Clmzcal Trials (ICH E10). . S

~B.  Clinical Study Batches

We recommend that the batch used for the BA study be the same plvotal clinical trial batch used
in the in vitro BA studies (Section V.A). Where BE studies are conducted for an NDA, the
batches of test and reference products would be the same batches employed in the in vitro testing.
Each of the T and R batches used to establish local delivery BE for an ANDA would be one of
the three batches used for the in vitro BE studies. We recommend that the inactive ingredients of
the placebo (P) product meet Q; and Q, recommendations relative product (Sectlon

IV B); the P container and closure would meet the recommendatlons of éectlon III B. ..
C. Clinical BE Study Design and Subject Inclusion Criteria

The study design would be the traditional treatment study in whlch T and R are assessed fora
two-week duration, The two- -week duration, in addition to allowing a comparison of equlvalent

2 Office of Generlc Drugs Pohcy and Procedure Gulde # 36-92 Submzsszon of an "Investzgatzonal New Drug B

Application" to the Ojf ice of Generic Drugs (OGD) October 13, 1992
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efficacy, will also allow for an assessment of safety and tolerability over a reasonable period of |

use. We recommend the study be conducted at the lowest labeled adult recommended dose in an -
“attempt to optimize study sens1t1v1ty Prrmed products accordrng to labeling instructions prior to

dosing. Ensure that priming occurs out of range of the patients, to avoid inhalation of drug fired

to waste. Documentation would rely on the inclusion of a test product placebo (P) dosed at the -
' same frequency and number of actuatlons per nostr11 as T and R B o

, documentatlon of BE which may extend fo all indications in product labeling for IocaIIy actrng N
nasal corticosteroids. In addition to a history of SAR, we recommend patlents have a positive

test for relevant specrﬁc allergens (e.g., allergen skin test) and be experiencing a defined

minimum level of symptom severity at the time of study enroIlment‘ We dlscourage the
inclusion of patients with other srgmficant drseases 1nc1ud1ng asthma, Wrth the exceptron of m11d o
intermittent asthma. L '

The recommended design for thrs study is a randomized, double-bhnd placebo controlled,
parallel group study of 14 days duration, preceded by a 7-day placebo run-in period to establish a
basehne and to 1dent1fy placebo responders We recommend placebo responders be excluded
""" > and placebo
treatrnents (efficacy analysis), and to 1ncrease sensrtrv1ty to detect potentral drfferences”'between

T and R products (equivalence analysrs) The - protocol would define placebo responders apriori. ;

Whether the drug is labeled for once or twice darly dosmg, chmcal evaluations would be made = e

twice daily (AM and PM, 12 hours apart at the same times daily) throughout the 7-day placebo

‘run-in period and the 14-day randomized treatment period. Scorlng should be made 1mmed1ately

prior to each dose, to reflect the previous 12 hours (reflective scores) and how the patrent is
feeling at the time of evaluation (instantaneous rSnapshot scores) Because the primary BE
endpoint would be based on reflective symptom scores, placebo responders should be identified
based on reflective scores, although BE endpornts would include both reflective and
1nstantaneous scores. ~

We recommend baseline scoring preferably con51st of reflective AM and PM scoring on Days 5,

6,and 7 of the placebo run-in period, and AM scoring (prior to drug dosmg) on Day 1 of the 14

day randomized treatment period, resulting in 7 total AM and PM ratings. Placebo responders

‘would be identified based on the mean total nasal symptom score (TNSS) over the 7 total AM o
“and PM ratings. The study protocol would state the minimum qualifying reflective TNSS for
‘enrollment at screening, and the same rmnrrnum quahfylng TNSS Would be met based on the

mean of the 7 total AM and PM

PM ratings, and the randomized portlon of the study ¢ can start in the mormng of Day Irhfter the
AM baseline scoring.

3 A draft gurdance for 1ndustry entrtled Allergzc Rhinitis: Clmzcal Development Programs for Drug Products was
issued in April 2000. This gurdance discusses general protocol xssues mcludlng blmdmg Once ﬁnahzed 1t w111 '

- represent the Agency ] thmkmg on thls toplc
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Symptom scores during the randomlzed treatment perrod would cons1st of the PM score on Day-

1, and the 26 AM and PM ratings on Days 2to 14, resultmg in 27 total ratlngs We recommend s

; the study be multicenter to avoid potentlal mvestlgator bias. A double dummy desrgn is not

recommended for study blinding of aqueous nasal sprays ‘due to a concern that the doubled ﬂuld[
volume may result in washing the drug from its nasal de Josrtlon sites, potentlally resultlng in an
altered safety and efficacy proﬁle However, study blindi mg 1s a crrtlcal consideration, and we

recommend a description of how the T, Rand P products are to be masked be carefully descnbed R

in the study protocol.

We recommend the eqmvalence analysis be conducted as an evaluable (per protocol) analysis

rather than an intent-to-treat analysis. The evaluable populatlon would consist of comphant

patients who missed no more than a spemﬁed number of days of symptom scores, took no
contraindicated concurrent medications, and had no protocol violations. The protocol would
describe the specific criteria used to exclude randomized subj ects, resulting in the reduced subset
of subjects for analysis (FDA Guideline for the Format and Content of the Clinical and
Statistical Sections of an Application, Section IILB.9). In addition to the equivalence analysis, an

_efficacy analysis would be conducted to demonstrate study sensitivity to the T and R products.

The efficacy analysis would be conducted as an intent-to-tre: analysis, and the intent-to-treat

_population would be clearly defined. Because specrﬁc study recommendations are not provrded

in this gurdance we recommend a protocol for a BE study with a cllmcal endpornt for a specrﬁc
suspension drug product be submltted prlor to the conduct of t \y to the approprlate rev1ew

“division at FDA._

D. Clmlcal BE Study Endpomts

The endpoints for the equtvalence and eff' icacy analyses should be patlent self-rated TNSS o ‘
‘These most often include a composite score of runny nose, sneezmg, nasal itching,and

congestion, although addltlon of non-nasal symptoms to the composite score maybe pertinent for

certain drug products 'TNSS is a categorical varrable classrﬁed into a number of discrete

categories, as opposed to a continuous variable. A gic rhinitis rating system usesa_
four-point scale with s1gns -and symptoms ordered in severity from 0'(no symptoms) to3 (severe :
symptoms), as follows"”

e 0= absent symptoms (no srgn/symptom ev1dent)
e 1 =mild symptoms (srgn/symptom clearly present but mmlmal awareness; easﬂy
tolerated) o
e 2=m k,derate symptoms (deﬁmte awareness of srgn/symptom that is bothersome but
tolerable)

e 3 = severe symptoms (sign/symptom that is hard to tolerate causes lnterference w1th

activities of darly living and/or sleepmg)

M Draft guidance Allergzc Rhmztts Clmzcal De ) lopmem‘ Programs for Drug Products, was 1ssued in Aprll 2000
‘once finahzed it w1ll represent the Agency s thmklng on thlS toprc e

- 1% Other scormg systems were proposed in the draft guldance Allergic Rhmms Cszcal Development Programs for
Drug Products April 2000. Once ﬁnahzed 1t will represent the Agency s thmkmg on this toplc o ‘

WCDS029\REGAFF\GUIDANC\S383DFTDOC, . . .. .23 R
February 10, 2003 '



1048
1049
1050
1051
1052
1053
- 1054
1055
1056

1057

1058

1059

1060
1061

1062

1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077

1078

1079
1080
1081

1082

1083

1084

1085
1086
1087
1088

1089
1090

Draft — Not for Implementation

We recommend the endpoints for the equlvalence and efﬁcacy analyses be expressed as mean

- change from baseline (pretreatment) of the TNSS, expressed in absolute units, rather than percent

change from baseline. The study report ‘would include the da1ly AM and PM 12-hour reflective
symptom scores. In add1t1on the report ‘would include the mean symptom score over the 7 total

AM and PM ratings of the placebo run-in perlod and the mean ‘symptom score over the 27 rat1ngs » B

of the randomized treatment period. For the equlvalence and efﬁcacy analyses the primary
endpoint would be reflective scores for the 12-hour pooled TNSS over the two-week randomized -
portion of the study. However, instantaneous scores ‘would also be prov1ded as a secondary
“endpoint, Statistical approaches for analys1s of the rh1n1tls study data are provrded ‘

in Appendrx F

Safety assessments would be made before (at screenrng or basehne) and at end-of- treatment
Adverse events would be reported da11y

VII. PK STUDIES FOR SYSTEMIC EXPOSURE

A, © GeneralInformation

The Agency recommends that plasma concentration-time profiles from BA and BE studies be
used to evaluate systemic exposure for suspensron drug products that produce sufﬁmently hrgh

~ concentrations of the morety(les) to be measured to allow reliable analytical measurement foran

adequate length of trrne after nasal admlnlstrat ion. The recommended moiety(ies) to be
measured inthe BA and BE s_tudies are descri bed elsewhere 6

Systemic drug levels that occur w1th locally acting drug products are generally in the low ng/mL ’
or low pg/mL range, dependmg on the drug and the drug product. Validated b1oanalyt1ca1

methodology may be avallable for many of the nasal corticosteroid drugs. For these drugs, prlot S

studies are not needed prior to conductmg the full- scale PK If validated methodology is
unavailable, a small-scale, single-dose prlot study, or when approprlate a small-scale, multlple-
dose pilot study, may be helpful in assessing the proposed analytlcal methodology and

“determining whether sufﬁcrently high drug concentrations are attained, A PK study for systemlc D
~ exposure would be preferred to a PD or clinical study for systemlc absorptlon (Sectior

). Ifa
sponsor has convincing data based on unsuccessful attempts to conduct the PK study '

‘a PD or clinical study for systemlc absorpt1on could be used. If systemlc exposure were

established based on a PK study, aPDor chmcal study for system1c absorption (Sectlon VIII)
would not be requested.

B.  Study Batches

The Agency recommends that the, BA bs tch used for the PK systemlc exposure study be a pivotal

‘ clrmcal tr1a1 batch. Alternatlvely, a PK batch srmrlar to the batch used ina prvotal chmcal trial

order for e e

16 Gutdance for Industry Bzoavazlabzlzty and Bzoequzvalence Studzes for Orally Admtmstered Drug Products S
General Con.s'lderatzons (October 2000) Once ﬁnahzed xt w1ll represent the Agency s thlnkmg on thlS toprc
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~can be used, in whlch case we recommend hat any drfferences between the PK batch and the
,p1votal clinical trial batch be discussed wit]
study. If the PK batch is not one of the three batches used for the in vitro BA studres ( Sectron o

he appropriate CDER review division prior to the

V.A.1), make sure that in vitro BA data are prov1ded for the PK batch using the same protocols

as for the three batches.

For a BE study, the batches of T and R would be the same batches used for the clinical study for
local delivery, and each of these batches would be one of the three batches used for the in vitro

BE studies.
C.  Study Design and Subject Inclusion Criteria

The BA study to characterize systermc exposure can be one of the same PK studies conducted to_

address clinical pharmacology and blopharmaceutrcs questlons of regulatory interest, “The BA
study can be conducted in healthy subjects or allergic rhmrtrs (AR) patrents “Where ap roprrate
the BA study would include a reference product that may be an oral or intravenous solution, oral
suspension, or other nasal product. Consultation with the approprrate review division is
recommended regarding whether a comparative or noncomparatlve BA study is approprrate

For an NDA or an ANDA, the in vivo BE study would be conducted with a replrcate or ;
nonreplicate randormzed crossover design. For : aqueous ‘nasal sprays, the study wouldbe
conducted at the maximum labeled adult dose to maximize plasma drug levels, while avoiding
the possibility of alteration of the drug deposrtron pattern within the nose at hrgher volumes when
dosed above label claim. The deposition pattern could be altered due to loss of drug from the
nasal cavity at these h1gher volumes, due either to dramage into the nasopharynx or externally

from the nasal cavity. Although alteratron of the deposmon pattern may be less hkely for a“nasal’ -

study be healthy, with exclusions primarily for reason: f , safety “The study protocol would
include information regardmg time 1nterval between doses to each nostr11 and subJ ect head
posrtron durrng dosmg

This gurdance recommends that the PK study generally be conducted as a smgle-dose study.
Such studies are more sensitive than multiple dose studies in assessing rate of release of the drug
substance from the drug product into the systemic circulation. In addition, the nasally dosed

corticosteroids tend to have b1olog1c half-lives rangrng from less than one “hour up to about erght ‘ ’

hours. For these products, when dosed either once or tWrce darly, system1c accumulatlon is
expected to be relatively low, thus a mult1ple dose study may not result in a more reliable
analytical measurement. However, there may “be drugs that, due to pharmacokrnetlc
characteristics, yield h1gher concentrations in a multiple-dose study, enabling the drug
moiety(ies) of interest to be measured more relrably than in a single-dose study. For these drugs
a multrple-dose PK study would be preferred to a smgle-dose study. "

D. VStudy Measures
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The following BA and BE measures are ‘considered pivotal'® in a single-dose study: AUCO tlast (a
measure of total exposure); AUCy. .. (a measure of total exposure); and Cpax (peak exposure) If

AUCj. . cannot be determined re11ab1y due to 1nab111ty to estimate k laccurately, total exposure )

would be based only on AUGC,. tast- The followmg BA and BE measurements and plasma o
concentrations provide supportive PK characterization: plasma concentrations at each sampling
time; Tmax; and ke The followmg BA and BE . measurements are con, dered-p1vota1 fora
multiple-dose study: AUC,. . (total exposure) where T is rvaI and Cmax (peak
exposure). Tmax data should also be provrded as supportive char

Statistical analysis information' is provided in Appendix G.

VIIL. PD OR CLINICAL STUDIES FOR SYSTEMIC ABSORPTION

A.  General Information

As stated in Section VLA, at present only certain cortiCOSteroids are formulated as suspension
products and require product quality in vivo studies. For those suspensmn drug products for

which the moiety(ies) to be measured in  the blood or plasma (Sectron VII) are too low to allow S

reliable analytical measurement for an adequate length of time, PD or clinical endpomt studres

_serve as measures of systemic absorptron (Sectlon ILA.2). However, PK studtes as measures of
_systemic exposure are preferred i '

t all possible. As stated in Section VII, if a sponsor has
convincing data based on unsuccessful attempts to conduct the PK study a PD or clinical study
would be used in lieu of the PK study The BA study to characterize systemic absorptlon may be
one of the same clinical studic conducted to establish the safety of the drug product. The study o
would be conducted unde(_k an aul p wn,support of a forthcomlng NDA (21 CFR '
314.126). ’ '

If a PD or clinical study is to be conducted (see previous paragraph) the recommended systemlc_Y B -
absorption BE study design for nasal corticosteroids would be assessment of the HPA axis. The

study would be conducted at the maximum labeled adult dose of the nasal aerosol or nasal spray
to maximize study sensitivity. However the study design would be based on an understandmg
that the maximum labeled dose over a 6-week perrod (Sectlon VIII (0)) may not resultin
detectable adrenal suppression by T and R because thrs
adrenal suppression dose-response curve, 1In add; ) a test product placebo (P), we =~
recommend an active control such as prednisone be included to ensure that the study is
sufficiently sensitive to detect a drug effect (sensmvrty analysis). Ensure that the active control
dose is sufficiently large and the duration sufficiently long to produce a statlstlcally 51gmﬁcant
response relative to placebo, with a duration sufficiently short to minimize undue exposure or
risk to subjects. Determination of the optrmum active control dose and dosing regimen may call

for a pilot study by the sponsor “The pilot study may determine that an initial phase" of the

6-week study period may use a matchmg active control placebo w1th actlve ‘control given over ‘
the remainder of the study period, in an effort to, reduce patlent exposure to the active control.

The pllot study can also provide an estimate of the num
pivotal study to yield a statistically significant differe:

e HPA ax1s endpomt between the
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1181  active control and the test product placebo (i.e. the aerosol or spray placebo) It ‘may also allow

1182  estimation of the number of subjects to be 1ncluded to characterize any HPA axis effects or lack o

1183  thereof and to allow. conclusions about any relative effects of T versus P and R versus P B
1184  (“relative assessment of the HPA axis”; Appendix G.B). Conduct of the study in allerglc rhlmtls

- 1185  (AR) patients will allow an efficacy assessment to evaluate compliance with the study protocol
1186  (efficacy analysis). Therefore, AR’ patrents ‘rather than healthy, non-allerglc patlents are

1187  recommended as the study populatron ‘We also recommend that other measures of compliance
1188  be instituted, including before and after welghmg of the aerosol or spray contalner and dlary
1189  entry of drug use. : e
1190

1191  Because this section does not provide specific recommendatlons we recommend sponsors
1192  submit prior to the conduct of the study a protocol for a BE study with a PD or clinical endpornt
1193 for a specific drug product to the ap iate revie )A. For an NDA, the same
1194  adequate and well-controlled clinic 1 hume ler an authorized IND, used
1195  to establish the safety and effectiveness of a d ,
1196  CFR 314.126), can be used in some cases to establish BA or, when comparative, BE (
1197  320.24). For an ANDA, if the maximum srngle or total dally dose of the active control inthe
1198  pilot or full-scale study exceeds that specified i m the labeling of the selected act1ve ‘control drug '
- 1199 product an authorlzed Blo-IND w1ll be needed }

of a forthcormng‘NDA 21

1200

1201 B.  Clinical Study Batches

1202 - '

1203  The Agency recommends the BA batch used. for the study bea plvotal clinical trial batch used in
1204  the in vitro BA studies (Section V.A). For BE studies for an NDA, the batches of T and R would
1205  be batches used in in vitro testlng For an ANDA, the batches of T and R used for the systemic
1206  absorption study would be the same batches used for the clinical study for local delivery. Each
1207  of these batches would be one of the three batches used for the in vitro BE studies. Formulation

1208  and device recommendations for the P are descrrbed in Section VI B. An actrve control such as

1209  prednisone is recommended. For blinding, matching actlve control placebo (1dent1cal in

1210  appearance to the active control) is also recommended

1211

1212 C. Clinical BE Study Designs and Subject Inclusion Criteria

1513 s k R R

1214  We recommend the study be conducted as a placebo and active-controlled, randomized, double-
1215 blind, parallel design comparing T and R for a 6-week duratio: dy would not be

1216  conducted as a subset of the 2-week local delrvery rhinitis study (Section "VI) Subjects would be A )

1217 patients with a hrstory of AR. The relatzve assessment' of HPA axis suppressionwouldbe
1218  conducted as an evaluable (per protocol) analysrs he sensitivity analysrs and efﬁcacy analysrs k
1219 would be conducted as intent-to-treat analyses. The protocol would S
1220 responders will or will not be excluded from the analysis. We recommend that subjects be
1221  domiciled within the clinical study center durrng the days of HPA axis assessment. Domiciling
1222 ' the subjects during the 24-hour urine or plasma collection periods can help to conduct the study-

1223 related procedures relrably and completely T and R would be dosed at the maximum labeled

1224  adult dose. P would be dosed at the same frequency and number of_ actuations per nostrll asT
1225 and R. As stated above the study would include an active control such as prednrsone Four
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study arms would be 1ncluded T R, P, and the actlve control The randomlzed portlon of the

‘study would be conducted accordmg to a double-bhndmg de51gn (1 e., all subJ ects would recelve
both the active control (elther the actrve control 1tself ora matchmg placebo of the actxve control)

control placebo and P plus actlve control,
on days when the active control is not

recommend the number of centers conducting the HPA assessment be kept to a minimum to
avoid center-to-center variability. A double-dummy design is not recommended for . aqueous
nasal sprays, as explained in Section VI.C. However, study blinding is a critical consid ratron

described in the study protocol 17

and we recommend a description of how the T, R and P products are to be masked be carefully

The expected effect for the active control would be far larger than that for the T and R products

The sample size of the active control arm group may therefore be smaller in size than for the

other study arms. We recommend the sample size for the T and R study arms be sufficient to

characterize any HPA axis effects or lack thereof to allow conclusrons about any relatlve effects

of T versus P and R versus P, as stated in Sectlon VILA.

We recommend timed urine or plasma samples for determination of 24fhour urinary free cortisol
(UFC) or 24-hour plasma cortisol levels, respectlvely, e collected.

hﬁé matching active control placebo w T
, including the placebo run-in perlod wWe

“ollections would bemade

prior to dosing (baseline) and durmg the last 24 hours of the 42 days of dosmg (1 e, over the day -

41 — 42 period) while the drug is belng actlvely dosed

D. ClmlcalBEStudy Endpoinfts,, for Co.rtieosteroid’s o

‘Whether the drug is labeled for once or twice dally dosing, the endpomt can be either 24-hour
‘urinary free cortisol (UFC), based on a full 24-hour urine collection, or plasma cortisol levels

collected every 4 hours over a 24- hour perlod with exclusion of the middle of the night sample.

For the UFC endpoint, urinary creatinine would also be measured to conﬁrm completeness of the
24-hour collection. The UFC value would not be corrected for creatlnlne We recommend pfor N

the plasma cortisol endpoint, both AUC(O 24) and the trough (max1mum effect) concentration -
during the dosmg 1nterval should be determlned The sens1t1v1ty ana1y51s endpomt Would be S

baseline-adjusted prior to ana1y51s.

HPA axis suppression. Efficacy ana1y51s“'INSSwdata would be expressed as change from o
,basehne r

Statistical approaches for each of the analyses are provided in Appendix G.B.

IX. NUMBER OF RESERVE SAMPLES FOR BA A

“BE TESTING

17 A draft guldance entltled Allergzc Rhmztzs Clzmcal Development Programs for Drug Products was 1ssued 1n ; ’ o

April 2000. Once finalized, this guidance will represent the agency's thmkmg on th1s topxc o
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Reserve samples must be retained for BA and BE stud' S (21 CFR 320 ,3,8 and 320 63) conducted -

in vivo or in vitro. The regulations state that each reserve ample must consist of a sufficient

_quantity of samples to permit FDA to perform ﬁve times all of the release tests requlred in the
-application or supplemental application. Dose content un1form1ty or spray content uniformity

release tests alone usually require 30 units (canisters or bottles) per batch Performance of other
release tests requires additional units. The number of reserve sample units required for three
batches of T and R could exceed 1000 units (up to 250 units for each batch of T and R) based on
the five-times-quantity requirement. '

The Agency has determined that in lieu of the /i ve-tzmes—quantzty requlrement the quantity of -

inhalant (nasal aerosol or nasal spray) test article (T) and reference standard (R) retained for
testing and analyses be at least 50 units for each batch.'® For NDAs, three batches are needed for
BA studies. Thus, we recommend at least 50 units from each of the three batches of nasal spray
or nasal aerosol be retained. However, where the reference product is another nasal aerosol or

‘nasal spray, at least 50 units of that batch would also be retained. For ANDASs, at least 50 umts " ‘ i o
in vivo or invitoBE

of each of three batches w

As if the in vivo or in vitro stu le placebo aerosols or )

apply only to nasal aerosols and nasal sprays for local action cover
are marketed as multiple dose products, typlcally labeled to deliver 30 or more actuations per
ls and nasal sprays delivering less than
gurdance Additional information
regarding retention of BA and BE testing samples is pendrng

h placebo batch would also be re ined. These recommendations
this guldance and which =~

A small number of nasal sprays for local action are ‘available in two strengths ‘Current examples
are (1) ipratropium bromide nasal spray, a solution formulation, and (2) beclomethasone .
dipropionate nasal spray, a suspensron formulatlon ‘Lower strengths of a product ord1nar1ly
would achieve the lower dose per actuation usmg a lower concentration formulation, without
changing the actuator and metermg valve or pump (other than d1ptube due to different volumes

of product or other factors) used in the hlgher strength product The followrng sections descrrbe P _‘ -

recommended BA and BE studies for low strengths of nasal sprays for whrch BA or BE fo

higher strengths has prevrously been estabhshed Recommendations are also provided for cases

in which BA or BE is 1n1t1ally established on the low-strength product No approved nasal

aerosols are available i in multrple strengths thus BA and BE recommendatlons are not cons1dered
for these products o

ilability and Bioequivalence Testing

18 Quantrty of Reserve Samples Preamble to ﬁnal rule Retentlon of Br_:
Samples, 58 FR 25918-26 l993 HCZl N

19 A draft guidance for 1ndustry entltled Handlzng and Retentzon of BA and BE Testzng Samples was rssued in August
2002. Once finalized, it will represent the Agency sthmkmg on thrs top1c e
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A ‘Solution FormulationiNasal'Sfprays

We recommend the BA of lower or higher strength solutron formulatlon nasal sprays be basedon
conduct of all apphcable in vitro tests described in Section V. These studies are generally '
noncomparative in character. Documentation of BE between T and R products would follow the

ection III regardlng formulation and container and closure
system. Abbreviated in vitro testing, as follows, is recommended to document BE of the low-

strength T product to the Iow-strength R product, provrded BE of the hlgh- trength product has
' been documented -

In vitro test ; - High StfehgtL | Low Strength

Smgle Actuation Content S
Through Container Life B, E? B.E
Priming and Repriming Yes Yes
Droplet Size Distribution o
by Laser Diffraction =~~~ B,E B
Drug in Small Partrcles/Droplets S o
by Cascade Impactor B~~~ " No .
Spray Pattern B ' B
Plume Geometry B - No

* Beginning (B), Middle (M), End (E) '

‘W1th the exception of the reduced testing, the Agency recommends the same protocols and

acceptance criteria used to establish BE of the hrgh—strength products be used for the low strength
products. In vivo studies are not needed for documentation of BA or BE of solutlon formulatlo
nasal sprays. Initial documentation of BE of the low-strength product would be based on all o
applicable in vitro tests described in Section V. For subsequent documentation of BE for the k
high-strength product, all apphcable in v1tro tests descnbed above for the hrgh-strength product

B.  Suspension FormulatiOn 'NaSal Sprays

We recornmend BA of lower strength suspenswn formulation nasal sprays be based on conduct

of all applicable in vitro tests described in Section V and systemic exposure studies, assuming
availability of bioanalytical methodology to allow measurement of systemic concentrations. In__

the absence of this methodology, we suggest BA for systemrc absorptlon be documented through -
_pharmacodynamic or clinical studres A 5 R

BE conditions for the 1_0Wercshtrength product woul,d includ.e: .

1. ‘Documentation of BE for the hlgh-strength test and reference products, based on
acceptable comparatlve formulations and contamer and closure systems
~_comparative in vrtro data and comparatlve in vivo' data -
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2. Acceptable comparative formulations and container and closure systems for the

Iow-strength test and reference products

3. Acceptable cornparatrve studies for low—strength test and reference products for
' all applicable in vitro tests in SectlonV O )

4. ,,,ﬂProportronally similar Single Actuation Content Through Container ere between” ‘
- high- and low-dose test product and hrgh- and low-dose reference product ‘

In vivo studies Would ,not be;needed for documentation of _BE of t_he lower_s’t‘rength products.

For cases in which an ANDA applicant initially documents BE on the low-strength suspens1on r

formulation product and subsequently submits an ANDA for the high-strength product, full i m o
vitro and in vivo documentatlon of BE would be prov1ded for the high-strength product ‘ '

XI. SMALLER CONTAINERSIZES -~~~

Nasal aerosols and nasal sprays may be available in two container sizes. Current“examples are:

€)) beclomethasone dlproplonate nasal aerosoln,ba suspenswn formulatron (2) ﬂ‘ o
propionate nasal spray, a suspensron forrnu a 1on and (3) cromolyn sodium nasal spray, a
solution formulation. ‘Smaller container sizes of nasal aerosols would be formulated with the

same components and composition, metering valve, and actuator as the large container size that
was studied in pivotal clinical trials (N DA) or for which BE has been documented (ANDA).
Smaller container sizes of nasal sprays would be formulated with the same cornponents and
composition, pump, and actuator as the large container size that was studied in p1vota1 clinical
trials (NDA) or for which BE has. been documented (ANDA). Where this is the case, no further
documentatron of elther BA or BE is necessary However reestabhshmg proper pnmlng, givena

actuation, may in some cases be appropnate (Sect1on V B 7)
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: : TABLE 1 ;
RECOMMENDED IN VITRO STUDIES FOR BA AND BE OF NASAL AEROSOLS AND NASAL SPRAYS
TEST! BA AND BE BE MEASURE(S) FOR LIFESTAGE(S) STATISTICAL EVALUATION GUIDANCE
STUDY MEASURE(S) STATISTICAL B (beginning), M (middle), FOR BE SECTIONS
: EVALUATION E (end) PBE (population bioequivalence) i
| Single Actuation Content Drug mass per single Same as previous column B, M, E (aerosols) PBE V.B.1, App. B, C
;| Through Container Life actuation B, E (sprays) ‘
: Droplet Size Distribution D¢, Dso, Dgo, span Dsg, span B,E PBE V.B.2, App.B,C
by Laser Diffraction at 2 distances
i{ Drug in Small Drug mass below upper Same as previous column B (sprays) PBE modified to be one-sided with | V.B.3, App. B,D
il Particles/Droplets by stage respect to the mean comparison
+ Cascade Impactor
Particle/Droplet Size Drug mass on individual Deposition profile B (aerosols) Profile analysis V.B.3, App. B, E
Distribution by Cascade accessories, stages, etc —
Impactor profile analysis )
Drug Particle Size -]: Drug CMD; Same as previous column B Not applicable V.B.4
Distribution by Microscopy | extent of agglomerates '
for suspensions’ © i
| Spray Pattern Automated analysis: area, Qualitative —shape .~~~ PBE for area and ovality ratio V.B.5; App. C
] ovality ratio at 2 distances comparison 2 ] (automated analysis)
: or Quantitative - Same as B or
Manual analysis: Dy, previous column : ' : L P
ovality ratio at 2 distances g { Prmax a{ld 0va1;ty ratio manual
: BTSN analysis
| Plume Geometry Height, width, and cone Width and cone angle of B Point estimates V.B.6
angle of one side view at one side view at'one delay
one delay time time :
&} Priming and Repriming Drug mass per single Same as previous column B (Priming) Point estimate relative to label . V.B.7
actuation at first primed or for Priming, and Repriming Lifestage not specified claim if in precursor product (R)
reprimed actuation if'in precursor product (R) (Repriming) labeling

labeling

1415

! Although alternate test methods may be appropriate for certain tests, if validated, we recommend sponsors planning to use such methods contact the appropriate reviewing
1416 division prior to use.
1417
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