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87 
88 I. INTRODUCTION 
89 
90 This guidance is intended to provide recommendations to applicants who are planning product 
91 quality studies to measure bi.oavai!al$ty (BA) and/or establish bioequivalence (BE) in support 
92 of new drug applications (NDAs) or abbreviated new drug applications (ANDAs) for locally 
93 acting drugs in nasal aerosols (metered-dose. jr&Qs (MDI?)) and nasal sprays (metered-dose 
94 spray pumps). This guidance addresses BA and BE studies sf prescription corticosteroids, 
95 antihistamines, anticholinergic dtig products, and the over-the-counter (OTC) mast-cell 
96 stabilizer cromolyn sodium. Applicability of the guidance to other classes of intranasal drugs 
97 that may be developed in the future should be discus& $h && appropriate CDER ?&iew 
98 division. 
99 

100 This guidance does not cover.@&jes, of,nwgl sprays included in an applicable OTC monograph2 
101 or studies of (1) metered-dose products intended to ,deliver drug systemically via the nasal route 
102 or (2) drugs in nasal nonmetered dose atomizer (squeeze) bottles that require premarket approval. 
103 
104 The first draft of this guidance was issued in June 1,999 for corngent. Ejecause;qf &Fges made 
105 as a result of comments receive4 @ the,G.oc,&$, internal discussions, and deliberations of the 
106 Advisory Committee for &um+qe~tic$ Science, we have decided to issue the guidance once 

’ This guidance has been prepared by the Oral Inhalation and Na$al”,I&-ug Prod& Technical Committee, Locally 
Acting Drug Products Steering Committee, Biopharniaceutics Coordinating Committee, with contributions fi-om the 
Inhalation Drug Products Working Group, the Chemi&y, Manufacturing, and Cotitrols Coordinating Committee, in 
the Center for Drug Evaluation and Research (CDER) at the Food and D?ug Atihiistiation. 

2 21 CFR 34 1. Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic: Drug Products for Over-the-Counter . ^ .” _.. ..,, ” , ,.“.m.._ 
Human Use. 
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Draft - Not for Implementation 

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 A series of attachments are being developed and will be posted with this draft 
guidance as stand alone docume,nts on.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

II. BACKGROUND 

Product quality studies provide information that pertains to the identity, strength, quality, purity, 
and potency of a drug product. These studies include ~nformation,qn:c~~“~~~i;r),‘-~~u~~~t~ing, 
and controls (CMC), microbiology, BE and certain aspects of BA. A BE 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 quality. BA studies for‘ensuring 
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, distribution, and elimination of the active ingredient 
and its metabolites and dose proportionality. These latter BA/PK studies provide information 
beyond product quality BA characterization and would als,o be included in,the E&man __ 
Pharmacokinetics section (Item 6) of an NDA. These latter studies are not the subject of this 
guidance. Rather, this guidance discusses studies that focus on product performance (i.e., release 
of a drug substance from a drug product). Subsequent references to,BA studies in this guidance 
refer only to BA studies for ensuring product quality. 

This guidance should be used with other, more general CMC and BA and BE guidances available 
from CDERq3 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 i,ngredient/active moiety 
intended for local, action in, the.nose or for a new product such as a nasal aerosol that may / .I, * . ..9 
include an active ingredient/active moiety previously approved in a nasal spray, we recommend I ,, 
appropriate CDER review staff be consulted. 

Note: Detailed CMC information relevant to nasal aerosols and nasals sprays is presented in the >, ~dl _“,.W L*_i*“” .‘),+-x_\ ,~ L ,,.A< / ‘Ma <,*mM.** .icSl 
final guidance Nasal Spray and Inhalation Solution, Suspension, and Spray Drug Products - 
Chemistry, Manufacturing, and Controls DocumeW&ont4 ,J&e~cl.ow~~$ provides 
complementary information on the BABE testing methods recommended in this guidance. 

A. BA and I$E,.I)at+ 

Bioavailability is defined at 21 CFR 320.1 as “the rate ,and extent to, which the*.actiye*i,ngredient / d. “I _ i* .,* “SW”7 * Y i” ‘3% _,., , .- _I_ 
or active moiety is absorbed from a drug product and becomes, available at thesite. ofactionZ For 
drug products that are not intended to beabsorbed into the bloodstream, bioavailability may be ” ,” >,_I .-,w-. .**. VI *a, ,.. x i-x,L\.““i” 

I, “. . _ j. ,.. ^ . 
3 Guidances are available-on the~Jnter@ at http://www.fda.gov/cder/guidance/index.h&. 

4 A draft guidance, Metered @se .l&u&+?~ .(MDI) and Dry Powder Inhaler @PI) Drug Products - Chemistry, 
Manufacturing, and Controls ,L?ocupq$at_l:&n, was issued in October 1998. Qn% fiI&@, it will represent the 
Agency’s thinking on this topic. 
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assessed by measurements intended to reflect the rate and extentto which the active ingredient or ,,,_ ._“jx ) _,_,,. ,,.“,‘.~,,s /~_ 
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 j&i& the-act&e. ingredient or active moiety in 
pharmaceutical equivalents or pharmaceutical alternatives. becomes available at the site of,drug 
action when administered at the-same m&r dose under similar cor&tfons~.jn ,F..appropriately 
designed study.” BA and BE are closely related, and the same approach used to measure BA in ./” . . “,) (.._ _* , “,. ̂ . I,.. s. / .I_., “-.<__ II,* .,. 
an NDA can generally be followed in establishirrg BE for an NDA or ANDA. Although BA ‘may 
be comparative, establishing BE specifically involves a comparison of the BA of one product 
with the BA of another product. BE is usually established using (1)‘a criterion to allow the 
comparison, based on means and/or variances for BA_measures, (2) a confidence interval’ for the 
criterion, and (3) a BE limit (goalpost) for the criterion. 

BA and BE data must be provided in accordance with the regulations5 BA and BE can be ” ,.~ / 
established using in vivo (pharmacokinetic (PK), pharmacodynamic (PD), or clinical) and in 
vitro studies, or, in certain cases, using in vitro studies” alone.6 BA.md 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 particles are deposited 
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 sCt.es of action. 
Systemic exposure following nasal administration, can occur either from.drug absorbed into the 

systemic circulation from the nasal mucosa or after ingestion and absorption from the, ” .,h,.,) 
gastrointestinal 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 Del&ry 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. Avail.ability to local sites of action is usually a functionof droplet 
or drug particle sizes and distribution patterns, as well as drug dissolution in the case of 
suspension products, absorption across mucosal barriers to nasal rec,eptors, and rate of 
removal from the nose. From a product quality perspective, the critical issues are release 
of drug substance from drug product and delivery to the mucosa. Other factors are of 
lesser importance. 

. - ,  ^ _j 

5 2 1 CFR 320.2 1, Requirements for submission of in vivo bipavailability and bibequivalence 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 tim,e and appropriately 
designed comparative clinical trials for demonstration of,Be (Types-of evidence to establish bioavailability or 
bioequivalence, 2 1 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 l,ess.vari,able~ 
(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 relatively insensitive to dose differences over an.eightfold or higher dose range 
(Advisory Committee for Pharmaceutical Science, 200 l), thus insensitive in detecting 
potential differences between products. However, clinical studies can unequivocally 
establish effectiveness of the drug product. 

In this guidance, the recommended approach for solution formulations -of locally acting 
nasal drug products, both aerosols and sprays, is to‘rely’on in vitro methods to asse.ss BA. 
To establish BE, the recommended approach relies on (1) qualitative a&quantitative 
sameness of formulation of test and, reference products, (2) comparability in container and 
closure systems, and (3) in vitro methods that demonstrate equivalent 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 clinic,al studies. For~sqlution., _,” 
formulations, see Section lV: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 studies 
in addition to in vitro studies. As with t&solution formulation aerosols and sprays, to ““..a,. “2 .L?” &Ye--air I,” ,,A_.. _ \_.~,;u~.*~ 
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 delivery of drug 
substance to nasal sites of action. In vivo studies are recommended because of an r. *,.+~, ..,, j” ~~,,~,~“._...~/li_~,~“,~:~,~~~~,~,.,,~~”,”. _*,, ,.,- *xllii--~,,“” ,,..:, _,, ( “,I) 
inability at the present time to adequately characterize drug particle size distribution 
(PSD) in aerosols and sprays (Sections V.B.3,4). Drug PSD in suspension formulations 
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 Concepts 

Locally acting drugs are intended to produce their effects upon delivery to nasal sites of 
action witho”ut relying on systemic absorption. Although systemic abscrption may ‘I 
contribute to clinical efficacy for certain corticosteroids and antihistamines, the j.* ., _. 
consequences of systemic absorption (e.g., hypothalamic-pituitary-adrenal (HPA) axis 
suppression by corticosteroids) are generally undesirable. In the absence of validated in 
vitro methodology for characterizing drug PSD for suspension products and when 
measurable plasma levels can be obtained, this guidance recommends Pg 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 (,‘, ,, 
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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 Tqts (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 specifications (tests, methods, acceptance criteria) to allow 
batch release. These tests.have a different.,purpose than do BA&E 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 b,atch,release,. CMC ” _“, /i,..^ . . j . 
and in vitro BA tests have acceptance criteria. In vitro BE tests have BE limits. A specification 
(test, method, acceptance criterion) for a CMC test for batch release or an in vitro BA. test is 
usually based on general or specific manufacturing experience. For example, a CMC test such as 
dose content uniformity has acceptance criteria based on repeated manufacturing 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 variability of the reference product (see AppendicesC, 
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. 

III. FORMU&ATIQN AvJj WNTAINER AND CWSUJW SYST?$Y ,\ , _._ ._ ,,, I” ,.x “. .* . ,.. 9” a,.: _,l~.ili ,< i. -,.- *:.. _ , 

A. Formulation _ 

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,diss,ol.uti,on.~ W-e *, ._ 
recommend for an ANDA of a suspension formulation, data demonstrating 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 providing this full set of 
cqmparative 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 strength be identical. 

B. Container, and Caosuye,.System 

Nasal aerosols usually consist of the formulation, container, valve, actuator, dust cap, associated 
accessories, and protective packaging, which together constitute the drug product. Similarly, 
nasal sprays usually consist of the formulation, container, pump, a&&or, protection cap,.and 
protective packaging, which together constitute the drug product. 
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275 
276 For nasal aerosols and nasal,sprays approved under an ANDA, we recommend BE be 
277 documented on the ,basis of validated ,in”vitro,sd vivotests, or, in the case of solutions, validated 
278 in vitro tests alone may be appropriate. Assurance of equivalence on the basis of in vitro tests i.s 
279 greatest when the test product uses the same brand and model ,of devices (particularly the 
280 metering valve or pump and the actuator) as used in the reference product. If this is infeasible, 

we recommend that valve, pump, and actuator’designs be as ‘close as possible inall critical 281 
282 dimensions to those of the reference product. We recommend that metering chamber volumes 
283 and actuator orifice diameters be the same. .,For a nasal spray, spray characteristics can be 
284 affected by features of the pump design, including the precompression mechanism, actuator 
285 design, including specific geometry of the orifice (Kublic a&lVidgren‘ 1998); and me’design of j. q .A ,._ L._.~““. jL.. _.^; I ,.“_( .._ ,. 
286 the swirl chamber. The external di&en&ns of the test ‘actuator, .are’gxpected to ensure 
287 comparable depth of nasal insertion to the reference actuatpr. Atest product is expected to attain 
288 prime within the labeled number of actuations forthe reference product. We recommend you 
289 consider the volume of components of the device that, must be,filledto deliver ,an&tuation, 
290 including the internal diameter and length of the diptube because this volume can influence the 
291 number of actuations required to prime a spray pump. 
103 
L7L 
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IV. DOCUMENTATION OF BA, AND .BE 

A. NDAs 

For product quality, we recommend that in vitro BA studies be provided 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 
substance, the excipients, or the device characteristics, BE data using in vitro tests (for solution 
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.l). We recommend, 
sponsors discuss the usefulness of these‘.BE.approaches with the appropriate CDER review staff. 

B. ANDAs 

For product equivalency, we recommend that the drug concentration in the test and reference 
product formulations not differ by more’than + 5 percent.. fin addition, we recommend that the 
inactive ingredients in the test product formulation be qualitatively (QI)~ the same and 
quantitatively (Qz) essentially the same as the inactive”ingredients in the formulation of the 
reference listed drug, and the container and closure reco,mmendations of, S.&on III be followed. .“.” a, ~_.. .‘... . ._. .j daYI _ ll-o” j,,L(, ,.,il” .“~ * 
Quantitatively essentially the same has been determmed by CDER to mean that the concentration 
or amount of the inactive ingredient(s) in the test product would not differ by more than i: 5 

’ See 21, C!@ 3 l>,.$J4(a)(9)(v). 
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3 18 percent of the concentration or amount in the reference listed.&ug. We recommend a side-by- 
3 19 side Qi and Qz comparison of the compositions of the test and reference listed drug formulations 
320 be provided. Please also provide a side-by-side comparison of the components of the container 
321 and closure system, listing brand and model, dimensions of critical components (Section 1@3), 
322 and engineering drawings if possible. 
323 
324 I. Solution Formulations 
325 
326 We believe in vitro tests alone can be relied on,to doczent*BE for nasal,sol.$io,n~ 
327 formulation products intended for local action. This approach is based on an 
328 understanding that for solution products, equitr~~~~i’~~~~~~e~f~rmandeana’adherence 
329 to Qi and Qz recommendations and to container and,clQsure~rec,~mmendati.~ns ,will.ens”ure~” _ 
330 comparable delivery to the nasal .mucosa and to, the respiratory and gastrointestinal tracts: 
331 Suggested methodology and validation approaches for the recommended tests are 
332 provided in Section V. Suggested statistical methods to allow’comparisons will be 
333 discussed in the appendices to this document. When in vitro data~fail to meet, acceptance 
334 criteria, the applicant is encouraged to modify ‘the test product to’ attain equivalent in vitro 
335 performance. Because of insensitivity to potential differences between T and R, in vivo 
336 stdies would not be sufficknt .in,tk fi@ of fa%i.i~, J&O i&!,~~s. ,, . ._ ,, , 
337 
338 2. Suspension Formulatiotis with PK Systemic Exposure Data 
339 
340 To document BE for suspension formulation products intended for local action, we 
341 recommend both in vitro and in viva data be use,d.. In vivo studies would include both a 
342 

SW” ._ c.-,..l ,,,..,& ,* ..“/ *I ,“.,, .,* r ,*1 L_ _” ,a. / 1. 
BE study with a clinical endpoint (local delivery) and a pharmacokinetic study ,(systemic w ” 

343 exposure). This approach is only applicable for those suspension formulation products 
344 that produce sufficiently high plasma concentrations ofthemoiety(ies)tbe ‘measured to ^ 
345 allow reliable analytical measurement for an adequate length of time after nasal 
346 administration. Suggested methodology and validation approaches for the recommended 
347 tests are provided for in vitro studies in Se@ion” V, and for-in viva studies in Sections Vi 
348 and VII. As with solutions, in vivo studies would not be. sufficient.in the face of failed in, _ , 
349 vitro studies (i.e., in vitro BE studies that fail to meet the, statistical tests) even though the 
350 BE study with a clinical endpoint or the PK study meets the statistical test. Conversely, 
351 ANDAs with acceptable in vitro data, but with in vivo Idata that fail to meet the. statistiical 
352 tests, would be inMfi&st to estab!:lshBE. _ _ ,. 1 _ / _, .- 
353 
354 3. Suspension Formulations without PK Systemic Exposure Data 
355 
356 For those products intended for local action that produce blood or plasma levels that are 
357 too low for adequate measurement, given current assay constraints, a BE study with a 
358 clinical endpoint to establish equivalent local delivery to nasal sites (Section-VI) and a 
359 study with a pharmacodynamic or clinical endpoint to establish equivalent systemic 
360 absorption (Section VIII) are recommended. In vivo, studies that meet the. statisti~altest 
361 would not be sufficient in the fase of in.vitro studies that fail to document BE. As for _, ,, _” ._.. ,,.a,., m l_.i./i”l~*l_,e “. *. Dllb)q *se., ,/ , ..& _.Vllpl ,.““\ .~. ‘4 ,?.W *I i ,*f L*a*r, _a. (.$^ a,‘*,. > L. 
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362 suspensions with PK data, ANDAs with acceptable in vitro data, but with in vivo data 
363 that fail to meet the statistical tests, would be insufficient to establish BE. 
364 
365 C. Postapproval Change 
366 
367 This document does not.cover postapproval changes. Sponsors planr+g,such changes can 
368 consult the guidance for industry Changes to an Approved NDA or ANDA and contact the 
369 appropriate review division prior to instituting the change. 

^_ 

370 
;, 

371 
372 V. IN VITRO U’UDIE$ ,, 
373 
374 A. Batches and Drug Product Sample Collection 
375 
376 I. NDAs 
277 
JI I 

378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 --^ 

be performed’ on . . . . . ,.. We recommend in vitr~o,~B~A, studies for, nasal aerosols and sprays b ,,* I ,+ ,,,, “, I.., 1 .,,V”. ,*.- , )_ .,,w- .*,.*~*,_(,, 
samples from three or more batches: a pivotal clinical trial batch to provide linkage ot m 
vitro performance to in vivo data; a primary stability batch; and if feasible, a production- 
scale batch. This selection” of batches will-ensure c_onsistency of in vitro performance 
among the three types of batches. If a production-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 manufacttred, preferably from 
three different batghes of the, drug substance, different batches of critical excipients, and 
different batches of contai”ner a&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 possible, to remove interstudy variation from the estimation of between, 
batch means and variances~ “_. . .,. ‘.‘ _). ,“., . ^ 

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 production batches for marketing (additional information on 
large-scale batches is provided in the International Conference on Harmonisation (ICH) 
guidance for industry Q 1A’Stability Testing of NeW Drug Substances and Products, 
Section IIB.3). Complete batch records, including‘batch numbers’ofdevice &%n$&&tts 
used in the batches, would accompany the BA submission. 

398 
399 
400 
401 
402 
403 
404 
405 
406 

In vitro BA studies are intended to chara&erize the means and variances of measures of .a .,__, I ‘l- .~. -*.“‘..” . . *= ..a. ,*. L .+p (L”. .: if.‘,..** u-.~.*dxr & ..,>..+*p, .,. ̂r- _.. ,~ , 
interest for canisters (nasal aerosols) or bottles (nasal sprays) within a batch and between 
batches, where applicable. However, under 21 CFR 320.1 -and 320.21, the studies can be 
noncomparative to other formulations or products. The in vitro tests and metrics are 
described in Section v.B ofthis guidance. The recommended.number of canisters pr 
bottles of each~ batch to” be used in the above studies, and recommendations, for statistical I \“..II..“.^I”-x .,.- ^ .,.d_ s . ” .A_ . ..” ^ +-,lc 
analyses, are described in Appendix B. 

.-- .-- 
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408 
409 In vitro BE studies for nasal aerosols and sprays would generally be performed on 
410 samples from each of three or more batches‘ofthe test product and three or more batches 
411 of the reference listed drug. Test product samples would be from the primary stability 
412 batches used to establish the-expiration dating period. When,three batches are studied, 
413 we recommend the test product be manufactured; ‘preferablyfrom three‘-~~EjFerentb~~~~i;es 
414 of the drug substance, different batches of critical excipients, and different bat&s of 
415 container and closure components. However, the container (canister or bottle) can be 
416 from the same batch. For nasal sprays formulated as solutions, in vitro BE tests can 
417 alternatively be performed on three sublots of product prepared from one batch of the 
418 solution8 
419 
420 The BE batches to be studied would be. equivalent to the to-be-marketed product. The 
421 manufacturing process of these batches would simulate that of large-scale production 
422 batches for marketing. Complete batch records, including batch numbers of device 
423 components used in the batches or sublots (for s,o,lution,,nasal sprays) would accompany 
424 the BE submission. 
425 
426 Reference product samples would be from three different batches available in the 
427 marketplace. The recommended in vitro tests and metrics,~re,described inn.Se&on V.B. _ \ 
428 The recommended number of canisters or bottles of each product and batch to be used,in 
429 the above studies, and recommended statistical approaches, are described in Appendices 
430 C, D and E. 
431 
432 B. Tests and Metrigy, 
433 
434 In vitro BA and BE for locally acting drugs delivered by nasal aerosol or nasal spray are,usually 
435 characterized using seven tests: 
436 
437 1. Single Actuation Content Through Container Life 
438 2. Droplet Size Distribution by Laser Diffraction 
439 3. Drug in Small Particles/Droplets, or Particle/Droplet Size.Distribution by Cascade 
440 Impactor 
441 4. Drug Particle Size Distribution by Microscopy 
442 5. Spray Pattern 
443 6. Plume.Geojmetry 
444 7. Priming and Repriming 
445 

* For solution formulation nasal sprays, variability in in vitro BE study data between batches is expected to be due primarily to 
variability in the device components of the product rather than in the solutjon. Th,erefore, a single batch of solution can be split- 
filled into three equal size sublots of product. The sublots would be prepared from three d8ferent batches of the, same “device 
(pump and actuator) components. 
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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 microscopy, which 
applies only to suspension products. The in vitro tests are summarized in Tabl’e 1; 

We recommend you validate all in vitro tests for accuracy and precision prior to the study. .For 
applicable studies, instrument settings established during prestudy validation would be used in 
the study. For comparative studies, use of the same settings will ensure that T and R are studied 
under the same instrumental conditipns. The in,vi&o tests would be conducted on canisters or , I;_. -~_*-.ly_~.i, ,.“..,” ,,-... l”,.W_ ./.x_j. a. ,, _I_ ./._ *ti,,,*.. #< _-,- .\ A *<_,_ _ .^ 
bottles selected in a random manner from,the test batch, including units from the beginning, 
middle, and end of the production run. Actuation should be conducted in. a marner that. removes 
potential operator bias, either by employing automatic actuation, or by employing 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 increasing 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 ,.me.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 justification for 
deviations, would be reported. Examples include, but are not limited to, canisters or bottles 
replaced during in vitro analyses, failure to use the specific actuations required by the protocol, 
and experiments rejected due to assignable causes (e.g., instrument failure, sample collection, or 
processing errors). The original and reanalyzed data, with the reason for reanalysis, would-be 
tabulated in the study report. The validation reports for-the in vitro tests and a&&d 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 SQP in&llCa 
standardized shaking procedure prior to testing, following labeled instructions, if any. . 

In addition to submission of all raw data, the agency would like to see.supporting documentation 
for the following tests: Droplet Size Distribution by Laser Diffraction, Spray Pattern; and Plume 
Geometry. Documentation include.s.il?Strum,~nt,o~tput reports and photographic or graphic 
material as applicable. We recommend that documents ,be.&arly labeled to indicate’the product 
(e.g., T or R), batch number, and testing conditions (e.g., distance, lifestage, delay time), as 
appropriate. For Droplet Size Distribution by Laser Diffraction, profiles of droplet size and 
obscuration or percent transmission over the,complete life of the single sprays would be 
submitted. For Spray Pattern and Plume Geometry, we recommend each image display the 
relevant BA/BE measures described in’mis guidance. Supporting documentation for Droplet 

” _; I (,. 1 
’ Automatic actuation systems can be stand-alone or accessories for spray characterization instruments. Systems can 
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 liy’t~~Crainedpatient, and for nasal sprays, 
may be available from pump suppliers for tests such as Droplet S’lik ‘l%tribt&% by\Laser I%ffi%tion and Spray 
Pattern. In the absences ofreco~~ndat~~~~-~~~~~,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 ~hiqh~ the system is employed. 

lo A draft guidance for industry entitled Analytical Procedures and Methods Vc.$idqtio~ was issued in August 2000. ., ../*. “.“,“S ., L1 
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The dosage unit sampling apparatus for collection of an emitted dose from an aerosol” is 
described in US. Pharqacopeia (USP) 25, <601>. We recommend a I 
be used for collecting an emitted dose from a nasal spray - 1 * . 
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Size Distribution by Laser Diffraction, Spray Pattern, and Plume Geometry would include 
representative copies, preferably electronic, of 220 percent of the total observations. For Spray 
Pattern and Plume Geometry quantitated by automat& image analysk,, representative electronic ’ 
images rather than paper copies of 220 percent of the total observations would be submitted, as 
electronic files are definitive.. For automated image analysis of Spray Pattern and Plume 
Geometry, in addition to the electronic images, we recommend paper qopies of a few screen 
images be submitted as reference samples. 

Dvafi - Not for hnlementation 
-. -7. 

-.-.J-. -...~.-...-.......- 

1. Single Actuation Content (SAC) Through Container Life 

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,,lspray relative to label claim though container life*. For co;;l‘ - ’ - - “I* I - 1 -“- . ” .s ., - 

the T product delivers an equivalent amount of drug relatiy -- 

parisons of T and K products, this test ensures that 
re to the R product over the _. . 2’ “~. ,-, .s- /, 
md do not apply dose &&tent e+~,j_>‘l., ,+ )“-_ _ ‘C %: labeled number of actuatjons. IJe tests . . "_. are distinct tram a __.l,,l, /_." bCl.Xr_j- _ .,_" ,.. + I."". 

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

;uitable apparatus 
‘. Yor both solution and ._ I” ,.“. 

suspension formulations of nasal aeros,& andnasal, 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,@ beginning (B) lifestage will also be 
used for confirmation of priming (Section V.B.7), SAC thrc Jugh container life would be 
based on single actuation data per determinatiort , For BA and, BE subm&~o~ns, the tests 
would determine delivered (emitted or,ex-actuator) drug mass from primed unr ts at the 
beginning of unit life, at the middle of unit lif t, and at the end of unit life” for nasal -. 
aerosols, and at beginning and end of unit life for nasal sprays. ‘l‘he deli1 ’ A. irered mass of . . ^-- - 
drug substance would be. expressed both as the actual amomt and as a percentage of label 
claim. We recommend that mean and variability in SAC through container life be , . . X.“r . b, a _**,. /II /,,.-.,, I”< 
determined based on within ,and~between unit (contamer) data and between batch (or .I. ,,,__ L 
sublot) data. For BE data, equivalence of T and R, d@a would be-based on the s~~~~~~~~a!.~.,~,,, 
methodology of Appendix C. 

To use the SAG through container life data for priming 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 t he product meets two conditions: (1) after the 
lagering period and (2) not less I- khan one month, after‘the l@t: a&ration &~$u@ed 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 this one 

,,_. ,..^ 

’ ’ Based on the lqb@d, m&xr,qf actuations, this guidance uses the tenps‘beginning l&stage (I$, ml’ddle lifetag~’ 1 i *.*_.. ,.,” 
(M), and end Ii&stage (E) interchangeably with the terms beginning of unit Ii@ (the first actuation(s) following the 
labeled number of priming actuations); middle of unit life (the actuation(s) correS@ndirig to 50 @6tii3 of the lzxbelgd number of actuations); and end ofunit ll.#.e (the act;l~~i~io;;li~~co~~~~~~d~~~ y& ~~-~;-g~ ;l~;-*<figber b‘fictuti~ions), 
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month period, both T and R aerosols would be stored ;n the valve upright position, unless 
labeling indicates that the product be stored in the valve down position, in which case the 
test would be gonducted,on products” stored in the valve down~posmon.~ For sprays,‘the ” ‘- 
SAC through container life test would be condu@ed .nof,.less&anone month after ..,jt ~‘,,” -. “. ., .,__, .~. *, _ . . , 
completion of batch release testing. During the time period between batch release and 
SAC testing, the product would not be actuated. 

2. Droplet Size Distribution by Laser D#?action 

Droplet size distribution is an important property influencing the nasal deposition of 
aerosols and sprays, and we recommend that it be thoroughly chara~terized~ 

a. Nasal sprays 

We recommend that droplet size distribution be deter?nmed 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 diffktion 
instrumentation can provide plots of obscuration (optical concentration) or percent 
transmission (%T) and droplet size distribution (Dro, Dso, DUO) over the entire life 
of a single spray. Span ((DUO - Dro)/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&aracterized 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 rapid 
decrease in obscuration, or increase in percent TJate in the life of the spray a., .“” ,.* ~1. ,. -: ,- ” 
(dissipation phase). Changes in droplet size occur coincident with the changes in 
obscuration or percent T, with droplet sizes attaining 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 detewin&,~t,~e~%h .p!&q, distqgStces (see 
below) to establish the fully developed phase during which data would be, 
collected. Droplet size distribution and span during the.fully developed phase are 
requested. The sponsor’s protocol or SOP would state the criterion solekting 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 s&n (sweep) only 
at the,maximum Iobscuration (or,mi&num percent ‘T), or the average’of a / ., .,j 
specified range of scans around this obscuration or .percent T). This criterion 
would be established prior to’ the study for each of the “‘two ~distances and .*/ ,., .x. ,. “j ,/_. 
implemented consistently during the study. 

We wou1.d also like tose~.~~nst~me~~,~s~tup and operation conditions. We 
recommend the instrument be operated within the mam&turer~ s recommended % ‘-(- ,SII >I, IIe..,~.I.I*l. .C.h.a,v.. “, , ,“. I” 
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567 obscuration or percent T range, whi ch would be stated in the submission, to avoid 
or minimize multiple scattering- (due to high droplet concentration). Avoidance of _. ..I 
multiple scattering is preferred to use of a correction algorithm that compensates 
for this effect. 
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Single spray droplet size distribution and span would be reported based on volume 
(mass) rather than count (number of droplets). We would like to request data be ” 
provided for nasal sprays at: - - 

Fully developed phase only 
B and E lifestages 
Two distances from the actuator orifice”. Forjncreased ability to detect ., Lb.- ,,~ / ._ , 
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. 
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b. luasa! aeroso!s 

Droplet size distribution can be determined~,,using laser diffraction or appropriately 
validated alternate,methodology. 

We would like to see instrument setup and operation conditions. We recommend, 
the instrument be operated within the manufacturer’s_,rec,~mrnended c&cur&on L 
or percent T range, which would be stated in the submission, to avoid or 
minimize multiple scattering (due to high droplet concentration). Avoidance of 
multiple scattering is preferred to use of a correction algorithm that comI&sates ^ -. -- 
for this ettect. 

_- 
Beam steering resulting from refractive index eUectsc!ue. to evaporation of 
propellant is an additional concern for nasal aerosols: Droplet size distribution 
would ,be characterized at distances from the actuator that eliminate or minimize ‘I 2 ‘ s- ̂>“~.I Y i_ I ?. .I .>, ‘/,\ ,; *“u *. _, .-, ‘ .I_, .Il.*).,.b;,* “I? I >, _,a- *.“, icm.,*-,? i -***..;,e. *,,. “&d.,” * *-, ,/. ,, ,~ ,*. ,. 
beam steering, if possible. If a correction algorithm is used, we recommend an 
explanation of‘the corrections be provided. 

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 provided 
for nasal aerosols at: 

l Fully developed phase only 
l B and E lifestages 
l Two distances from the actuator orifice 

For both nasal sprays and nasal aerosols, mean Dla, Dso, Dgovalues for a given 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 precision, the data of each spray would also be 
reported. 

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

Sizing of droplets or particles by multistage cascade impactor (CI) measures 
aerodynamic diameter based on inertial impaction, an important factor in the 
deposition of drug in the nasal passages. Analytical data should be based on’s 
validated chemical, assay. lo We recommend that analytical runs include at least 
three or more concentr~~ins.,~f~uality control samples that represent the entire 
range of the standard curve or the expected concentration range of sknples from 
the various stages of the CI. An analytical validation report would accompany the 
CI data report. The SOP pr validation 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 majority of the emitted dose is deposited prior to or on the 
first stage of the’C1 test. Small droplets, for this test and dosage form de&red as 

ki&3~he&WD) i&lie top stage smaller in size tlran the.n.~~~,~al,~~~~~~ive cutoff d , ( , ,““*,,“a”. *“Jw.brli ,_. 
of a suitable, CI, may potentially be delivered to regions of the airways beyond the 
nose. This test is intended to.determine the amount,of~drug in small ’ 
particles/droplets. For example, for USP 25 Apparatus 1 (<601>), an eight stage .;_L~_... ,+, _,. 
CI operated with the standard 28.3 liter per minute”configu&ion, small droplets-’ ‘- 
are those under 9.0 microns. Fpr 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 corresponding mass of drug from 
the R product. The comparative test addresses a potential safety concern x an ‘- 
excess of small droplets due to T relative to R mil 
nose excinients with possible adverse pulmonary effects. The 

ght deliver to regions beyond the 
CI test’for nasal 

ug or aerosolized droplets. . sprays is not intended to provide PSD of dr * 

Measurable levels of,drug below the top stage of the CI would be, a function of the 
specific drug product and the experimental setup and procedure, including the -. .I,.“.- _ _j 4. . . .., **_, ” “.,. . __.a 
number of actua&ns,and,~assay sensitivity. Thus, we recommend a validated, 
highly sensitive assay be used. In Agency experience, a two-liter‘or larger 
induction port (expansion chamber) is preferred to a one-liter chamber.’ We prefer 
studies use the, fewest.number of actuations (generally not exceeding 10) j “_ .1~_“.,. <. We -*I.“.Yvy~I*I .~*‘.~x*‘w~“,~~~.ii~~ <, 
by the sensitivity of the assay, to be more reflective of indiv 

___ 
- - mass units. 

justified 
:idual doses Drug ” ,./x II_L. :.. ,, . >* 

Id deposition would be reported in. Mass balance accountab$ty wou 
be reported. Mass balance would be based~on~drug deposition on each of 
valvestem, actuator, adapters, induction port, any other accessories, the top stage, 
and all lower stages to the filter. Thetotal mass of drug collected on all stages’ _.x ,,,~^“_,a*.” “l>,“4~ I._‘ 
and accessories is recommended to be between 85 and 115 percent of label- claim ., .a. I - - .“.b. ,.A, ;. .., ,. ,a” -,1.“_1 ti,,* I^a*-#.4‘sx*~ .l’*2i) ““.M .~ur-iuI;-,* *,.,**a%a 7% ,~,~~“lu;~a;r~,,~io~~~~~,~~~~~~..,~ 
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on a per actuation basis. The total mass of drug below the top stage is of‘primary 
interest., Therefore the pooled mass of drug deposited on all lower stages and “I , .I ., .-., , ./^,,- * .,,~ . a-. 
filter can be reported. 

For BA and BE, CI test would be data.requested only at the beginning lifestage. 
Statistical approaches will be provided in Appendices B and D, respectively. 

b. ’ Nasal aerosols: Particle/Droplet Size Distribution 

CI studies for nasal aerosols would.use* an induct& port (expansion 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 (~60 l>) induction port, 
although other sizes may also be appropriate. Agency experience indicates that 
with a suitable induction port and CI,.the amountof~drug deposited below the top 
stage from nasal aerosols formulated with either chlorofmorocarbon-or ‘._ 
hydrofluoroalkane propellants is of the same order of magnitude 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 particle/droplet size 
distribution be provided for this dosage form: Selection of the most suitable CI 
may be influenced by the effective cutoff diameters (ECDs) of stages of various 
brands of cascade impactors, the geometry of the induction port, and other factors. ..” 
The number of actuations reco,mmended, for the CI study of aerosols is described 
in the draft guidance Metered DoSe &zhp& (MD0 and Dry Powder Inhaler (DPJ) 
Drug Products -Chemistry, Manufacturing, fyd Controls Documentation. Drug 
deposition would be reported in mass units. Mass balance accountability would 
be reported. 

For, BA and, BE, CI data would be requested only at the beginning lifestage. At 
this time, it is recommended that studies of~~al,a~~~~o!q,~se USF: 25 -Apparatus 
1 (<601>) operated at the standard 28.3, liter per minute configuration. 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 “would be 
included, to provide a profile of drug deposition ex-valve rather man exlactuator. 
It should be n,oted thatthe in vitro BE limit for the profile comparison depends on . . . l?. I. *A.,“%\ /$. _,l,I_‘. ili,,b, 
the number of stages and other accessory deposition sites. Statistical approaches 
for BA and BE, will be provided in Appendices B and E, respectively. 

.I 

Drug Particle Size Distribution by Microscopy 

For suspension products, drug particle size may be important for rate of dissolution and 
availability to sites of action within the nc ; 

._y ..- ,. _ _ ,. ,, _ ,- . _ A- ._.a. .- 
_ )se. Therefore, drug particle size distribution I‘l -a. ,,.‘_,“Sl. 

(PSD) and extent of agglomerates would be characterized in,,&. spray or aerosol 
formula ition prior to actuation, and ‘in the spray following actuation. Determination, of ._a. w .,.y I. ., .*, ./ 
PSD and agglomerates in both the forrnulat;dd:‘a~~:fdlf~,~~ng~~~~~t~~n are. n$ended to 

.: 
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characterize the potential influence of the device on kleagglon neration. Determination in . I . . . . . *.,. -I * Ipray foimulations frequently ._I__, _ . . .,.“.‘;~~ .i-1- .,.a>,. ~. ..I ., J’I -. . _ “li. the spray is only requested at the beginnmg Mestage. Nasal s 
contain suspended drug substance in the presence ~%?&~k%~e suspending agent, which “_ I 
complicates the particle size characterization. W&n exami@ ng formulations containing 

_. 
suspending agents, and currently available 
determine drug ptiicle size, a 
of drug: and aggregated drug t&ticle size distribu 

. . - . technology cannot ‘be acceptably validated to 
1 qualitative and semi-quantitative method for examination 

YY Y “1 .tion cl& be used. We recommend ___ - - .-I ,‘.. 
‘I ‘i& *&&%nce __ _ studies of nasal sprays include placebo product to provide an estimate 01 tl 

of apparent drug particles (jdse positives) due to excipient. E+aluat ion may use light . . . jx _. k ” _ ,, , . 
microscopy or other appropriate means. 

For NDAs and ANDAs of both sprays and aerosols, we recommend drug PSD and 
agglomerates data be provided in the BA or BE sgbmi&n, along with a description of 
the test method. $ponsors can submit repiekkative phot&nkr~~ra~h~~8%%ii&d.~“F6r ’ 
BE, PSD by light microscopy, even if qualitative. or semi-qkrititgtive, can be u&&l to 
the applicant to estimate particle size -relative to the precursor product prior to fukhk; 
product development and testing. These data are supportive, and formal statistical testing 
is not applicable. 

5. Spray Pattern 

Spray pattern studies characterize the spray either during $e spray prior to impaction, or _. II.. 
following impaction on an appropriate target such as a &i~/l~yer’cl&!oma~o~r&&y (TLC) 

I__ 

plate. Spray patterns for certain nasal spray”products may be spoked or otherwise - . - 
irregular in shape. 

Spray patterns’c&n be characterized and quantitated by either manual or automated image 
analysis, if validated. BGth analyses will allow shape &d size to be determined. 
Automated analysis systems may also allow d&erminatik bf.ccntei of ,,maSs (COM; 
unweighted for image intensity) and/or center of gravity (COG; weighted for image 
intensity) within the pattern to be determined. COG.& of-&eater inter&t and is preferred 
in the automatEd analyses of spray patterns. Autom#ed~ irn-age analysis is expected to 
increase objectivity in spray pattern measurement. The tecbQlogy enables the perimeter, 
of the true shape of the spray pattern to be determined, identifies COM and/or COG, and 
enables the area within the perimeter to be quantitated, thus its use is egc.our?ged. 

Equivalence of spray patterns between T and R products can be established based op a 
combination of qualitative and quantitative measures: 

l 

Comnarative visual insnection for shape. For the automated analyses, the true shapes 
A I 

identified by the software serve as the-basis qf comparison (@aliiativ&). 
Establis+ent of qualitative sameness of T-and. & spray pattern shapes is a 
prerequisite to the quantitative analyses in the following two bullets. 
Equivalent area within,%e perimeter of the true shape for automated analysis, or 
equivalent D,, for manual analysis (quantitative) 
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l Equivalent ovality (ellipticity) ratio (quantitative) 
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a. For nonimpaction systems 
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Spray patterns can be visualized using a system based on a laser light sheet and 
high-speed digital camera that enables visualization. of a pattern perpendicular to 
the axis of the nasal spray. The perimeter of the true shape, area within the 
perimeter (to include a high proportion, e.g., ;t 95% of the total pattern), COG, 
and D,, (longest diameter) and Dmin (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 va 
settings should be used consi: 

..^..I.. lidation and the stently in.the &dy. sf&~~s’tical -&-iii gi’ea;y ” . 

distance would be based on equivalence of area within the perimeter and ovality 
ratio (Dmax divided by Dmin). 

b. For impaction systems 

The number, of sprays per spray pattern would preferably be one. Werecommend 
that the visualization technique be specific for the drug substance. If exploratory 
studies doonient mat-&a. drug-specific reagent cannot be found, a nonspecific 
visualization reagent can be used. We recommend. that. ,application of the reagent 
be controlled,to mainta~.~“the~det~~~s,~~~~~~,image intensity of the pattern. 

Manual analvsis ,_ 

The approximate COM would be identified, and D,, and Dmin drawn through this 
center. The twoilines may not be orthogonalto.each‘other. “Re@esentative plots 
can be submitted, and each figure can be marked with the CO&I, D,, and Dmin, 
each based op visual, analysis. .s The ovality ratio would be provided for each spray 
pattern. Statistical analysis at each distance would be based on equivalence of 
D,, and ovality ratio. ” 

Automated analysis 

The automated image analysis software can define the perimeter of the true shape 
of the spray pattern to include a high proportion (e.g, r 95%) of the total pattern. ,-_,. i ̂ , 1x *,. ,yy j,i -s/ * ,^a, ,wx 
T and R would both be sprayed on each TIC plate to-ensure measurement of the ’ -’ ’ I/ i ‘* 
spray pattern at the same intensity range for a given plate. D,, and Dmin would 
pass through the COM or the C‘OG, as’appropriate, and extend ro the perimeter of 
the true shape. Statistical analysis at each distance,~would be based on equivalence 
of area within the perimeter and ovality ratio. 

C. For both nonimpaction and impaction systems 
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792 
793 

791 

.I > 

The information above would apply to spray patterns in which the COM or COG 
falls within the perimeter of the image of the actual spray pattern, and the D,, 
axis doesn’t extend o.utside of the perimeter. Infrequently, the COK?i‘or%O% may 
fall outside- the perimete :r of the spray pattern, and/or the D,, axis may cross the 
perimeter. Horseshoe-shaped and certain other i patterns may cause such an eRect. 
When this occurs, automated analysis using a system that has the cay -?ability of ,.. _ 
fitting the perimeter with an appropriate geometric shl ipe is recommended. .-, _,*_ I d. **. ,.Z’. _. *rP,i~.i.,“,.aII.Ir,.i .._., r.?..--,..“.^lrllr~ 

;is at each distance would be based.om equivalence of area within” -.’ “’ Statistical analyz 
the perimeter of the true shape of the spray pattern (not withi: n the fitted 
geometric shape), and ovality ratio, where D,& and D , $ are computed .from the 
fitted geometric shape (e.g., ell - ipie?:,, ,, ^. ,, _ ,, , 

794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 

For all cases. above, we recommend spray patterns be determined based on: 

816 
817 
818 
819 

l Single actuations (nonimpaction systems), or preferably single actuations Ij ..> .> 
(imnaction svstems) 
\ 1 

Beginning lifestage’only 
Two distances from the actuatororifice, which allow discriminatory capabilil 
between i.ndividual pump units and between T and R products. For nasal 
sprays, these distances are recommended.tq be..at least 3 cm-apart within the 
range of 3 to 7 cm. 

For manual quantitation of spray patterns based on impaction studies such as TLC 
plate methodology, we recommend the submission include copies, preferably 

Submissi.on of ellectronic files is recommended” to avoid printer-dependent 

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

.T ,^ ., a,.., / S”.S”,‘ .*I ,,.*a . i.2 .~,wsew** _+eL,.$. .,,,, i‘.e.Qr ^l.+e ,p+ l*as 

- . ..^X. 
figure would clearly indicate the estimated.;Z~.~~m~~al,an~lys~), D,, and’ 
Dmin. When automated image analysis software is used for impaction studies, data 

variations in spatial calibration of images. These files would contain the images, 

would be presented in electronic files. Forautomated image analysis of either 

showing the COG or COM and the perimeter of the true shape of the spray 

,._a. L--.tlllllX . 
impaction or nonimpaction studies, electronic files would be definitive. 

pattern, and the accompanying quantitation reports. Each image would also - . . . . ,-,_.-. x . . ^~ 
include a legible scale used for measurement: _’ I... 

Some automated image analysis software may not include automated quantitation 826 
827 
828 
829 
830 
831 6. Plume geometry 

of spray pattern images. For such cases, the analyst would determine and display 
the quantitative parameters on the electronic image. As mentioned above, 
quarkitation of electronic images would be definitive. 

820 
821 
822 
823 
824 
825 

832 
833 
834 

Plume geometry describes a side view. of then aerosol cloud 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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835 
836 
437 

high speed digital camera, or other suitable methods. The image would be snapshot, not 
time-averaged. @ant&ion can be by manual analysis or automated image analysis. 

“JI 

838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 Ame 

During the very early life of an aqueous nasal spray plume,, formulation may exit the 
actuator orifice as-saparrow stream that subsequently forms a relatively stable, fully .-. “.~_. . ,_k..*“ll, S.“, -.,.. i.__L_.*“a .~.^.-l,i~~ 
developed, conical plume prior to separating from the orifice. We recommend plume __._ -_ _ >. ,“--*w .,. . ” . . .e__ ,,_ ” jj 

:itated bythe same analytical method, be reported at a’ 
.eveloped phase of the plume is still in contact with the 

le documentation that the plume is’fully 

angle, width, and height, all quant 
single delay time while the fully d 
actuator tip. The applicant would provid 
developed at the selected delay time. The angle would be based on the conical region of 
the plurne extending from a vertex that occurs. at or ne,ar the actuator tip. Plume angle 
based on spray pattern dimensions and distance fro-m- actuator tip to * ’ - an imnaction surrace 
is not appropriate.. For this guidance, the recommended plume width would be t&width 
at a distance equal to the greater of the two distanc,es .sdec)e;;i’:~~~~,r”;cinarac~~~iz~~~~~~ ofthe.:,,’ 
spray pattern. Plume width data would t,hus complementary to spray pattern data _._ - -. -. a ight would be the distance from the actuator 

.er tube (aerosols) to the leading edge of the plume. We 
kune mgie, width, and height borders-be . 

_ 

obtained at the same drstance. Plume he -,.. ,*, .s*, .I* *"CI*^" " I;c*.,.~,‘s"c 
orifice (sprays) or end of the inhal 
request that the criteria for defining the I 
provided. 

~. ,‘ ), .~. ,>.. .” _. . ..)) “. . . _. . _,. . ._ 

Plume geometry would be performed at: 
836 

857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 

l Beginning lifestage only 
0 One side view,only 
o A single delay time 

The submission would inch& photographs when quantitation is by manual analysis, or 
digital images when quantitation is by automated image analysis. Each image 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 “” I‘ 
automated image analysis is used, quantitation of electronicimages would be definitive. 
Manual quantitation based on paper copies of electronic images would not be appropriate. 

We recommend. plume geometry measurements be summarized as mean, geometric mean, 
and %CV. Comparative data wouldbe supportive, thus for BEstudies, the‘ratio’of the 
geometric mean of the three. batches of T, to, thattof the. three batches of R, based on log “. Y “XL-I e, ? --cni~~Xai”i ._m*~.im”~l .I_ ,.,-.* 
transformed data, would fall within 90 - 111% (point estimates) for plume angle and 
width. Due to subjectivity in the measurement of plume height, point estimates would 
not be applicable. 

7. Priming and Repriming 

‘.. 

876 
877 
878 
879 

Priming and repriming data will ensure deliyery of the labeled dose of drug following 
labeled instmctiogv, Sp‘r us& ...!2-@&g h&l be 

. ..I L.“..-/‘r vx,cv.I s. ,.“. .\ ,,,. ‘I” ., .,I ,“bC *” I, ,_,, . 
established kwd.w. the s~s2k!!h@ge 

data obtained for the single actuation content (SAC) through container life study (Section 
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880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 

V.B. 1). For products approved under an NDA, priming and repriming data based on ?) .-_. ,% /,_, A’$. . ..*‘,.“..l il, /, 
single actuations would be provided in the C~C’poi%ion’ofthe submrssron. 

A^.. ,,.., 

.’ For products approved under an ANDA, the labeling would be the same as that for the R-’ _ 
product, except for specific chang 
3 14.94(a)(8)(iv)). For nasal sprays and si 
(nacka& i&r ’ ’ 

:es described in the regulations (21 ‘CFR .” % 

-. - ome nasal aeros.ol,s, the R product labeling 

the product on initial use and on I 
24 hours and 7 days following las 
repriming data for T and R products. Studies would .fo&w the. 
periods described in Section V.B. 1, between lage 

\‘ 3 and/or patient package insert) describes the number of actuations to prime : 
qepriming following one or more periods of nonuse (e.g., 
It dose). For these products, we request priming and , ,. 

recom,mended time .., _.x ,“.~-~^~~. a...,-_ .,” , 
ring and/or batch release testing and 

’ conduct of the priming test. Priming and/or Repriming studies would not be requested ” ̂ _ ;- 
ructions, respectively. 

891 
892 when the R product lacks priming and/or repriming instl “a 
893 
894 We recommend that priming and repriming data for T in multiple orientations be 
895 provided in the CMC portion of the ANDA submi”ssionI. T&&e&&, for-the BE 
896 submission, studies can be based on products stored in the valve uprightposition, with 
897 the exception of nasal aerosols in which R h&Jng recommends storage in the valve 
898 down position. For the latter products, priming data, and repriming data when applicable, 
899 would be provided following storage in the valve down position. Priming studies would 
900 be based on. the, emitted dose .of the single actuation at B lifestage immediately followmg .(/. .+a *. ( ,- I ..~“,“~~<<~,-~~~i 

the specified number of priming actuationsin the R product labeling. For ANDAs, ^ 901 
902 priming would be established providing that the geometric mean emitted dose of the 30 
903 canisters or -bottles, calculated from the .SAC data at B lifestage falls within 95 - 105 . l.. -. I” *-.e m mud” ..%e*wld~a -..4”, .z?rlrr. .<i.i.,.r*~~“iz ,e.f bhzn~,,d~*i>“am*Jd., vsmwia”ae 
904 percent of label claim. Repriming would‘be similarly established based on aSingle 
905 actuation fohowing the specified number of repriming actuations in the R product 
906 labeling. Although noncomparative to R, the priming studies would be essential to the 
907 BE submission to document thateach product delivers’the lab&d dose within. the 
908 number of actuations stated in. the ,R product labeling, thus ensuring that the SAC through 
909 container life studies are. cpnducted, on primed T and R products. 
910 
911 
912 VI. CLINICAL STUDIES FOR LOCAL DECEERY _ .“_ -_ , ,. ,#_ ̂  , ̂ ” .*.__*,8L^ ._., a**, ._“e* ass?%. da 7 ., .._ . . ,~.. . ., ,_ __ -. “,,.. ,_._ _,_ , _. _ _,^, ,,, ̂  
913 
914 A. General Information 
915 
916 I. NDAs _ 
917 
918 At the present time, of the classes of drugs covered in this guidance, only certain 
919 corticosteroi,ds are- formulated as suspension formulation nasal ,aerosoJsand nasal sprays .Ir, / . ” I ~ ,I ‘.? vr 
920 and require in viva studies as .a component of the BE or BA submiss&n (2 1 CFR 320.21). 
921 The same adequate ad well-contrded chica! Pi&.& humans conducted u~&L%! ,,‘,_,,_ _ _ ,I ,. _ ). -,. “.‘.. _;..; _*s, wL.,.,.“,Llc.I”,~,: _,, 
922 authoriied IND, used to establish the, safety and effectiveness of,a drug product in support 
923 of a forthcoming NDA (2 1 CFR 3 14.126), can be used in some cases. to establish. B-A, or, 
924 when comparative, BE (21 CFR 320.24). 
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925 
926 ,.a,.. 

2. ANDAs 
92.1 
928 Clinical studies are at times incapable of showing a dose-response relationship and may 
929 not be consistently reproducible. However, a showing of dose-response is not necessary 
930 for BE studies, with a.clinical endpoint, as these studies are intended, only to confirm the ,>. “, .II .,,x ..em 
931 lack of important clinical differences between T and,R,suspension formulation nasal 
932 aerosol and nasal spray products (Advisory Committee for Ph,armaceutical Science, 
933 

:‘, __,“._ . ..~ -,, L . (. 
290 1). For an ANDA, an authorized’ Bio-IND wrll be needed fo~~~i^-r;~~~~.~~~,~~~, ’ _ ‘~ ‘“’ .. -, 

934 study with a clinical endpoint. l2 
Q-2< 
7JJ 

936 A determination ,of,bi.oequivalence of a rhinitis BE study with a clinical endpoint for 
937 locally acting nasal suspension drug products would be based on the. following premises 
938 for T relative to R products: 
ma 
/J/ 

940 l Qualitative and quantitative sameness of fomn&tion. 
941 l Comparability in container and closure systems 
942 0 Equivalence of in vitro tests 
943 l Equivalence of systemic exposure or systemic absorption 
944 0 Equivalence of the local delivery study. 
945 
946 A number of FDA guidances provide information about the general conduct of clinical studies, 
947 including clinical studies to doc~~eg$,.&$ and BE: ‘General Coh6id&%ioiisfr C’lini’kal T&&s (“r ._. “‘L~.-xI_“,“,~ ,1,..41111 ti+ w&-_ * .i..“aQ?ii** .ep44*n*; ,darr-, 
948 (International Conference on ]Ha-monisati,on(ICH) E8); Structure and Content of Clinical Study 
949 Reports (ICH E3); Good Clinical Practice: Cons&dq@d ~@j&qz~g (ICH E6); Statistical 
950 Principles for Clinical Trials (ICH E9), and Choice of Control G?tiUp and Related Issues in 
951 Clinical Trials (ICH E 10). . 
952 
953 B. CEni,Gal f@dy Batches 
954 
955 We recommend that,the-batch used for the*B&ssudy be the same pivotal clinical trial batch used 
956 in the in vitro BA ,studie.s”(Section V.A). Where BE studies are, conducted for .an NDA, the 
957 batches of test and reference products would be the, same batches.employed in the in vitro testing. 
958 Each of the T and R batche,s us,ed to establish local delivery BE for an ANDA would be one of ,, /_“I rlX ‘“. .‘,. ̂i_ .*-.“-.“,,,.“‘~~~.. ,W\i 
959 the three batches used for the in,vjtro BE stu&es : We recommend that the inactive ingredients of % -AK* “set1 #e.- cI%+eYp,” ir,,:j~,r~~~~,~~,.~r,in?L .*)4,arv ,i,.rar,“i,Xic-~~~ii*;C* 
960 the placebo (P) product meet Qr and Qz recommendations. relative.to the R product (Section 
961 IV-B); the P container and c!osw would m~~~.~~~.,recommendations of Section ?J,&:., ._. _i j,~ -, .j, ,.i_. ._.,. _ ., ..~~.:x_. _.jl _ *.,.-, ~,**_,.nl .:#*.$^ , “” d .“, ../el. *__<u, dad,*., _ ,_,_ ,_ 
962 
963 C. Clinical BE $tudy Design and Subject Inclusion Criteria 
964 
965 The study design would be the traditional treatmentstudy in which T and R are assessed for a 
966 two-week duration. The two-week duration, in addition to allowing a comparison of equivalent, z.. .*,~a I .w r~*“‘%e..l.* 

- -. (_ ., “. -~ ,- “_., ,” _I _x _ _.;_ _ _, __ ..” __ ,_ 
l2 Office of Generic Drugs Policy and Procedw6 Guide # 36-92, Submi&i&z’of an “investigational New Drug 
Applichtion” to the 0ff;ce of Generic Drugs (OGD), October 13, 1992. 
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967 efficacy, will also allow for an assessment of safety and tolerability over a reasonable period of 
968 use. We recommend the, study be conducted at the lpwest labeled, aduh recommended.dosejn an 
969 attempt to optimize “study sensitivity. Primed products according to labeling instructions prior to 
970 dosing. Ensure that priming occurs out of range ofthe patients, to avoid~i~~~~t~~~‘o~a~~‘~red’ 
971 

to waste. DocumentatiQn would rely & the inclusion ~~~te”~~~;‘6~~~~~~~~~~~~~,,~~~~~~~,ail~~~ ‘,_. 

972 same frequency and number of actuations per nostril as T and.“R. _ 
973 
974 A study population.consisting of seasonal allergic rhinitis (SAR) patients will allow 
975 documentation of BE, which may’extend to all indications in product’labehng -for &ally ‘acting 
976 nasal corticosteroids. In additi,~.n,.tp,a.41~~~~~ of SAR, we recommend patients have a positive _ 
977 test for relevant specific allergens (e.g., allergen skin test) and be experiencing a defined 
978 minimum. level pf symptom severity at the time if ~tudy‘e&&li&e~{f~ wi $~c~~C~~~~~~- -‘e . ’ ’ ‘- 

979 inclusion of patients with other significant diseases including asthma, with the exception ofmild ._ . j.” 
980 intermittent asthma. 
981 
982 The recommended design for this study is a randomized, double-blind, placebo-controlled, 
983 parallel group study of 14 days duration, preceded by a 7-day placebo run-in period to establish a 
984 baseline and to identify placebo responders.13 
985 

We reco,mme.nd placebo responders be excluded 
from the study to increase the ability to show a significant difference between active and placebo 

986 treatments (efficacy analysis),~and to increase sensitivity to detect pdtential~‘dif~erences between 
987 T and R products (equivalence analysis). The protocol would’define&&&o &$X%&S apribri; g88 Whether the dmg is labeled for once’“r .$-& diii7 dosing; ai~icar”~~~~~~~i~~~~~~l~~~,~~d~~~,,,~ ,.^, 

989 twice daily (AM and PM, 12 hours apart at the same times daily) throughout the 7iday placebo 
990 ‘run-in period and the- J4:day randomized treatment period. Scoring should be made immediately 

prior to each dose, to reflect the previous 12 hours (reflective scores) and how the patient is 991 
992 feeling at the time of,evalu,atjonl(&$atitavieous or. sntijwhot scores). Because the primary BE _ -:* ‘” r*w*** :**%*r”“““r)i ,.**<a .+,t*ii’ “. .- 
993 endpoint would be. based on refle&ve symptom scores, placebo responders should be identified 
994 based on reflective scores, although BE endpoints would include both reflective and 
995 instantaneous scores: 
996 
997 We recommend baseline scoring preferably consist of reflective AM.and PM scoring on Days 5, 
998 6, and 7 of the placebo run-in period, and AM scoring (prior to drug dosing) on Day 1 of the 14 
999 day randomized treatment period, resulting in 7 total AM and PM ratings. Placebo‘responders 

1000 would be identified based on. the mean< mtaj~+nan@+~symptorn score’(mSS) over the 7 total AM “. ,._Ir S) I 
1001 and PM ratings. The study protocol would state the m@num qualifying reflective TNSS for 
1002 enrollment at screening, and the same minimum qualifying TNSS would be met based on the 
1003 mean of the 7 total AM and PM ratings prior to *each hat~~~t’s’~~i6ipatio;n m the r%do:mized _j , .” .;, ,* .,,- _,_., 
1004 portion of the study. We recommend randomizati.o,n occur a&r ev&.&on ,of the’7 total AM and .,eti.<,.. 1 ..,.., .j<s l~,inl-.rk- “l.l,,~, ,u / ,“.“_* _ 
1005 PM ratings, and the randomized portion of the study can start in the morning, of Day 1 after the _ 
1006 AM baseline scoring. 
1007 

, _. . ” x. x is_..,“* ~-“%%*v-“, Ili .~ .I .“, 1 x_” I, I . .) -,, i _, ,,> I .a+i .,‘, ., (,.~ ,.. ,, _,*,,,+ (.^ i , 
I3 A draft guidance for industry entitled Allergic Rhinitis: Cli@x$ &wIopment Progranfs for Drug Prffucts WAS 

issued in April iOO0. ‘J$is gdlance discus’s&‘@eral protocdl issues including blin‘ding. Once finaiiied, ii kill 
represent the Agency’s thinking on thii topic. 

‘_ “_ 

“ I  
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Symptom scores during the randomized treatment period would consist of the PM score on” Day- 
1, and the 26 AM and PM.ratjngs on Da 
the study be multicenter to avoid potential investigator bias. P 
recommended for study blinding of aqueous nasal sprays due to a con 
volume may result in washing the drug from its nasal d’.“~” I)‘^““- -“I ” .^ 
altered safety and efficacy profile. However, study blinding is 

’ recommend a description of how the T, R and I 
in the study protocol. 

~ys 2 to 14,.resulting in 27 total ratings. We recommend 
; double dummy design is not 

:ern that the doubled, fluid ,eposition sites,‘pg?--;~i;pily Teiify@xq$ .ti , -. .- 
_“,, 

1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 

. 
11s We recommend the equivalence anaZysis be conducted as an evaluable~ (per protocol) analys 

rather than an intent-to-treat analysis. The evaluable pc 
patients who missed no more man a specified number ( 
contraindicated concurrent medic&ns, and had no protocol violations. The 
describe the specific criteria used to excluderandomized subjects, resulting ir 
of subjects for analysis (FDA Guideline for the Format and Content of the Cl 
StatjsticaJ Sections of an Application, Section III.B.9). In addition to. 
efficacy analysis would be cond 
The efficacy analysis wo 
population would be, clearly defi 

opulation would consist of compliant 
If days of symptom scores, took no 

protocol would 
1 the reduced subset 
inical and 

the equivalence analysis, an 
ucted to demo,nn.rate~ study sensitivity to the T and R products. 

uld be conducted ,as .an intent-to@at”a~ _ nalysis, and the intent-to-treat 
.ned: Because snecific st 

1 
udy recommendations are not provided 

a BE studv with a clinical endnoint for a specific 
1028 
1029 

in this guidance. we recommend a protocol for , I A 
suspension drug product be submitted prior to the conduc 

-__o. _, _ . 
;t of the. study to the appropriate review _ _ _ - , , “_ _ ~ 

division at FDA. .,““, , 

Clinical BE Study Endpoints 
1 
1033 
1034 

,032 

1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 

The endpoints for th$.,eguivaZence and efficacy analyses should be patient se1 
These most often incIud,e”a~cqmposite SC -. . . I- -. 

congestion, although~ addition of ‘non-n+al symptoms to the composite score maybe pertinent for 
certain drug products.i4 TNSS is a categorical variable, classified into a number of discrete, ,. 
categories, as opposed tc I a continuous variable. A”,com,mon* allergic rhinitis rating system uses a 
four-point scale with signs and-s ymptoms ordered in severity from 0 (no symptoms) to 3 (severe 
symptoms), as followsi5: 

l 0 = absent symptoms (no sign/symptom evident) 
l 1 = mild symptoms (sign/symptom clearly present, but minimal awareness; easily ,. ‘“. 

tolerated) 
l 2 = moderate symptoms (definite awareness-of sign/symptom that is bothersome but 

tolerable) 
l 3 = severe symptoms (sign/symptom that is hard to tolerate; causes interference ,with. “__ 

activities of daily” living and/or sleeping) 

. .- ^ I i “. ” * ,, “. _ _ , , 
l4 Draft guklance Allergic Rhinitis: Clinical Qeyelopment Programs for Drug Product& was i&,&d in’A&il k%O, 
once finalized it will r&present the Agency’s thinking on this topic. > _; 

I5 Other scoring systems were proposed in the draft guidance Allergic Rhinitis: Cfikical DeveiqTent,Program.s for 
Drug Products April 2046. On& f@aj~~d, it will ~e~r&ent&e &@%y’s “&&king dn this td$c. ” -- 
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1048 
1049 We recommend the endpoints for the equivalence and efficacy analyses be expressed as mean 
1050 change from baseline (pretreatment) of the TNSS, expressed in absolute units, rather than percent 
1051 change from baseline. The study report would include the daily AM and-‘PM 12-hour reflective 
1052 symptom scores. In addition,.the reportwould include the mean symptom score over the 7 total 
1053 AM and PM ratings of the placebo runi.n period and the mean symptom score over the 27 ratings, _ ,I , ~~ , 
1054 of the randomized treatment period. For the equivalence and efficacyanalyses; tlie~&&$ -’ 
1055 endpoint would be reflective scores for the l2-hour pooled TNSS over the two-week randomized 
1056 portion of the study. However, instantaneous scores would also,be provided as a seconday 
1057 endpoint. Statistical approaches for analysis of the rhinitis study data.are provided 
1058 in Appendix F. 
1 n.cn .* ,,I - / ,..., _ _. 1 “_ ._ 
l”J7 

1060 Safety assessments would be made before~(at screening or baseline) and at end-of-treatment. 
106 1 Adverse events would be reported daily. 
1 t-kc? 

I ““J 

1064 VII. PK STUDIES FOR SYSTQM~$ EXPOSWE ,_^.*,A” ~G-~~“.~bI”._IxI.. “,~“~ ,,u_ b _ ,I. * ., _* _ h (“I ” 
1nf;< 
I ““J 

1066 
i nL7 

A. 
lUU/ 

1068 The Agency recommends that plasma concentration-time profiles from BA and BE studies be. 
1069 used to evaluate systemic exposure for suspension drug products that produce sufficiently high 
1070 concentrations of the, mo,iety(ies) to be measured to allow reliable analytical measurement for an, 
1071 adequate length of time after nasal .~d.mi,~i~~~~~~.~~~~, ,.The recommended moiety(ies) to be + “,Wl ..,s .*.a// ri.i**..W;nr~i.,h.r _,^,, 
1072 measured in the BA and, BE ,studies are described elsewhere.@ (,x_ el. “I**q:‘ -.._ ;_*., ;:. be .,_ ,. j . . . . ,./._ ^.,. ‘ ,_. \ ) “. i a ,. .* _I .,_ . ,.I_ 

A ““V 

1089 
1090 

IV/3 
1074 Systemic drug levels that occur with locally acting drug products are generally in the low ng/mL 

or low pg/mL range, depending on the drug and the drug product. Valid - - _ - . - 1075 lated bioanalytical 
1076 methodology may be available for many of& hasal co?t 
1077 studies are not needed prior to conducting the’full-scale PK study. If validated methc 
1078 unavailable, a small-scale, single-dose pilot study, or when appropriate, a small-scale, multiple- 
1079 dose pilot study, may be helpful in assessing the proposed analytical methodology and ,-. .I,- ..+ 11” “...%. .,“,a.” .,.“, ~*.+d’~.~~‘ cI*i-l_ LI.,l.d._ “*x,r”~;. . “i”.” a>** i,-ll* ?dI” (., *‘ 
1080 determining whether sufficiently high drug concentrations are.attame~“‘~~ study for systemic ‘_.. ’ ” ‘ 
1081 exposure would be preferred to a PD or clinical study for systemic absorption (Section VIII). If a 
1082 sponsor has convincing data based on unsuccessful attempts to conduct the PK, study-in order for 
1083 a PD or clinical study for systemic absorption could be used.. ‘If systemic’ exposure were 
1084 established based on a.PK study, a PD or clinical study for systemic absorption (Section VIII) 
1085 would not be requested. 
1086 
1087 B. Study Batches 
1nnrr 

The Agency recommends that the. BA batch used for the PK systemic exposure study be a pivotal a” ,j. ‘-,-/,‘” rr . /-A ..,.7,*. *. ” 
clinical trial batch Alte,matively, a PK batch similar to the batch used in a pivotal clinical trial 

.,. / .-,_ / -, ,” _“/ - . ,-II. / ., _,~,._ .*,“i_“c __.,.. .~,_ jl _. . _*. ,z ill) ._.. “.._, I ,., .,. 1_ ,__, _.,) ” _,,. 
l6 Guidance for Industry Bioavailability and~Bioe@valence Studies for Orally Administered Drug Products - 
General Considerations (October 2fIOO). Oiice finalizd it will represent the Agency’s thinking on this topic. 
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1091 can be used, in which case we recommend..that any differences between the PK batch and the 
1092 pivotal clinical trial batch be. discussed_,wQh”the~ appropriate CDER‘ review division prtor to the 
1093 study. If the PK batch is not one of.the threebat~~es~us~~.for the in vitro !$A< st~c!i.e (Section ,_, _, #, .” ..,.., * I .,a. _/b-J 
1094 V.A. l), make sure that in vitro, BA.data-ge provided for the PK batch using the same protocols 
1095 as for the three batches., _, _ _, I. 
1096 
1097 For a BE study, the batches of T a-d R would be.tF.e”~~~e~b~~~~es~.~~~dfor.~~~~cl~~~c~~~~~~~~ for 
1098 local delivery, and each-of these. batches would be one of the three batches used for the in vitro )j . . . . l,‘__(, “l_.“d~/*“~cI,x . . . l;i ,.,,, _.\S”,/ ,,(^..,.I l“liL-l rcr.u;^,~.bXcldi.rrru.~rn~,,~~~,.~~~~,..~.~r,*u.~hl.+a,(x,..~;li.~~~~~~P-*---.r~. ._*. , ..d: .,a,. ._.,&,.M.,,F/ _A> “ix 
1099 BE studies. 
11nn 
1 IUU 

1101 
iin3 

C. Study Design and Subject Inclusiw Criteria 

1105 
1106 
1107 
1108 
iina 
I I”, 

1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1 ,*q 
1 ILL 

1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1122 

For an NDA qr an ANNA, the in vivo BE study would be conducted with a replicate or 
nonreplicate randomized crossover design. For aqueous nasal sprays, the study would be 
conducted at the maximum, labeled” adult dose to maximize plasma drug levels, while avoiding L ,. ., h.., .,/ -,“al, ‘+.“_” _” ilii,i~_l__‘+.l*. .-sl_ I 
the possibility of alteration of the drug depositi 

._. - 
on pattern within the. r rose at higher volumes when 

dosed above label. claim,. ,The,,deposition pattern could be a: ltered due to loss of drug from the 
nasal cavity at these higher volumes, due either to drainage into the nasopharynx or-externally 
from the nasal cavity. Although alteration- of the deposition pattern may be less likely for a nasal 
aerosol when dosed-above the maximum labeled number, of actuations the s~ame$udy design /II. h,,*^ .,J^ -7sw* *“-“I^ l.i~~~r~.,~~~~m-r,~~~~~~~~~~~~~.~~, ?. _(_ _ 
and dose as for aqueous nasal sprays would be followe-d. We recommend thatsubjects for the 
study be healthy, with exclusions prima&y for’reasons’of s&tytjr:~~Thestudy protocol would 
include information regarding time interval between doses to each,nosuiJ and,,subject head 
position during dosing. 

The BA study to characterize systemic exposure can be one ofthe same- PK.stt+-’ - - lies conducted to ..id./O /,n ,_,. 6.11s*~_: -,av”.“-. :.,r^lh.i-. 
address clinical pharmacology and biopharmaceutics questions of “. .. r regulatory interest, The BA 
study can be conducted in healthy subjects or aiiergic.rhin% (A$ 

t)/-i~its~ ,*mire -tiiop;iate; 

the BA study would include a reference product that may be an oral or ir itravenous solution, oral’ 
suspension, or other nasal product. Consultationwith the appropriate review division is 
recommended regarding whether a comparative or noncomparative BA study is appropriate. 

-. _, 

This guidance recommends that the PK, study generally be conducted as a single-dose study. 
Such studies are more sensit:rve~~an-~~~tiple dose studies in asses&g rate of release of the drug 
substance from the drug product into the systemic circulation., Tn addition, the nasally dosed 
corticosteroids tend to have bio&ogic half-lives ranging from less, than one hour up to about eight 
hours. For these products, when dosed either once pr t$ice&ily, systemic accumulation’is ’ 
expected to be relatively low, thus a multiple dose study may not rest.& in a more reliable, 
analytical measurement, However, there maybe drugs that, due to pharmacokinetic 
characteristics, yield higher concentrations in a,multiple-dose study, enabling the drug 
moiety(ies) of interest to be measuredmore reliably than in a single-dose study. I l~.“l ,ili.. .,.,. _ For.these drugs, 
a multiple-dose PK study wouIdbe preferred^f;o a single-dose study. 

Study Measures 
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1136 The following BA and BE. measures are considered pivotall in a single-dose study: AUCo _ ttast (a 
1137 measure of total exposure);, A& _ W (a measure of totd.e*xposure); and C,, (peak exposure). If 
1138 AU& _ m cannot be determine.d reliably due to inability to estimate k,r accurately, total exposure 
1139 would be based only on AUCo _ ttast. The following BA and BE inieasurements and plasma 
1140 concentrations provide supportive PK characterization: plasmaconcentrations at each sampling 
1141 time; T,,; and k,r. The following BA and BE measurements are considered-pivotal for a 
1142 multiple-dose study: AUCo _ T. (total exposure), where T: is the dosing interval; and C,, (peak 
1143 exposure). T,, data should also be provided as supportive characterization. 

).^ 
,^ , / . . . * ” / 

1144 
1145 Statistical analysis information is provided in Appendix G. 
1146 
1147 
1148 VIII. I’D OR CLINIC& Sllrr~~~S-~~.~.SYS.~~~~‘~.,~~ 
1149 
1150 A. General hfo.mation “I,_.#*,“a ..,. vi, .“,. j -...j ,” .,, ‘ ._ j . . 
1151 
1152 As stated in Section VIA, at present only certain corticosteroids are,formulated,as,s,uspension 
1153 products and require product quality in vivo studies. For those suspension drug products for j l-i,_ 
1154 which- the moiety(ies) to be measured in the blood or plasma~(Secti&VII) are too low to allow 
1155 reliable analytical measurement for a&equate length of time, PD or clinical endpoint studies 
1156 serve as measures of systemic absorption (Section II.A.2). However, PK studi& as measures of 
1157 systemic exposure are preferred ifat aZZ@tissibZe. As stated in Section VII, if a sponsor has 

.,_.<. ,A ,, \,*..a /_LI, 

convincing data based on. u&uccess~&l~at 
, I 1. .I”” _ . .̂ 

1158 
Rempts to .co~~~~~.~~G’PK-~~~d~..a PD or cllnlcal itudy 

1159 would be used in.lieu of the PK study. The BA : “. . _.^,_ .* _..s./ ,*“. A_*.” a*,.< ***se study to characterize systemic absorption may be .-. .,, .,““~j/ _“,._ ..I 
1160 one of the same clinical studies conducted to establish the safer , 

y o&K.$&-product~ The study 
)._ 1 ,__. ., * * , *, j /-% I , .*x.hl ,,.,L _,., **..d ,*.i. ,<* % . 

1161 would be conducted under anauthorized .IND in , sWupport of a forthcoming NDA (2 1 CFR ,“.# j . . /._. ,%-~*a ,Clw,.“l**-l a-“, ?xIY s “n”.v*“,*u* 
1162 314.126). 
1163 
1164 If a PD or clinical. study is to be conducted (see previous paragraph), the recorr lmended systemic *. . . /. 
1165 absorption BE study design for nasal corticosteroids would.beassessmj :nt of the HPA axis: .The‘. ‘. -, - . 
1166 
1167 to maximi.ze study sensitivity. However, 
1168 that the maximw !abelgd~Z?o~g~~.xsr a 6-w& P< ,““‘l~lir*~r~~.saa 
1169 detectable adrenal suppression by T and R becau 
1170 
1171 

_ .,,. ,d. ._  ̂ . 1 .#.a .“,.G., ..^ dN .:...,_* _*“i..“v*_e_l”*“” <*-* ,,_ 

study would be conducted at the maximum labeled adult dose of the nasal aerosol or nasal j ,~ _ ,- “a*,” _ .“a”1 _I, (> .vs_..<~“M‘**., ~~_l_ol__(x”~.,~~‘,.,__Iyu *I /_ ,, iilrlvxn ,,_/ *,rrii,ilUY. -*mail*.d,A_._ *,*i “s.,;xii”x4irri,*X.i~~.“~~ spray 
the study design would be based on an understanding 

:riod (Section VII1.C) may not result in 
se this dose may be at or near the bottom ofthe;~ 

adrenal suppression dose-response curve. In addition, to” a.test product placebo (P), we 
recommend an activecontrol such as prednisone be included to ensurethat theWbstudy is ,,,“‘ (,lt.“*w(.* 

:ct (sensitivity analysis). Ensure that the active control 
ently long to produce a statistically significant 

30, with a duration suffici,ently short’to minimize undue exposure or __ 

1172 sufficiently sensitive to detect a drug efft: 
1173 dose is sufficiently large and the duration.suffi,ci 
1174 response relative to place1 
1175 risk to subjects. Determination ofthe, optimum active control dose ar$ ,dosing regimen may call 
1176 for a pilot study by the sponsor.’ The pilot study may determine that an initial phase of the . _ 
1177 

6-week study perioh may use a m~~~~~~~~~~~ve~~~~~~~~~~~~~bii;,~~~~~~ive cdntrdl given over 

1178 the remainder ofthe,.~s&mdy period, in an effort to reduce patient exposure’to the active‘control. _. .__ 
1179 The pilot study can also provide an estimate of the nuln’per.of subjects to be included in the 
1180 pivotal study to yield a statistically signi%a’nt difference in the I&A axis-endpoint between the 
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ILUU 

1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1111 

placebo (i.e., the aerosol or spray placebo). It may also allow “.. 1181 active control and the test.,product 
1182 estimation of the numb.er of, subjects to be included to characterize any HPA axis effects or lack 
1183 thereof and to allow .conclusions abput,any relative effects of T versus P and”R versus P. 
1184 (“relative “assessment ,pf,the~.I-IPAaxisJ’; Appendix G.B). Conduct of the study in allergic rhinitis 
1185 (AR) patients will allow an efficacy assessment to evaluate compliance with the study protocol ,, Ir ‘~.,_ 
1186 (efficacy analysis). Therefore, AR’patients, ‘rather thin healthy,‘non-allergic patients are ,..:.... ^ .“~ . 
1187 recommended ,as the study population. We al.so recommendthat other measures pf compliance 1 . “.%,.l/.,, .,,,,. <” _. a*.. -3% jl . . ̂ ,,, _,, *., _” ,I 
1188 be instituted, including before and after weighing of the aerosol or spray container and diary 
1189 entry of drug use. 
1190 
1191 Because this section does not provide specific recommendations, we recommend sponsors 
1192 submit prior to the conduct of the study a protocol for a BE study with a PD or clinical endpoint 
1193 for a specific drug product to the appropriate review division at”FDA. For an NDA, the same 
1194 adequate and well-controlled. cl&al. trials in hurn&s,conducted under an-authorized’ IND,‘“used “x”-i”~/.~~*~~3i ._,. _.. i.^‘LWILi A&l.. VT) ~ ~‘“~..ib+ii*i*w”*&? r.iiailtv* ..~~~~~~.nii2i.~~,“;~~~~ _ , ^ _ 
1195 to establish the safety and effectiveness of adrug product in support of a forthcoming NDA (21 
1196 CFR 3 14,126), can be used in some cases to .establish B3~ or, when ‘cornparati;le,‘~~~~(i,i~~~~K-~~ -” ‘... 
1197 320.24). For an ANDA, if the maximum single or total daily dose of the-active controlin~the 
1198 pilot or full-scale study exceeds that specified in the labeling of the selected active control drug 
1199 product, an authorized Bio~~D+,will be nee,ded. l2 u.*-_.,“. ~*..W”o..ill-.i~.r~~.irIr” _.‘_.,.,, Lli,. -. ,j .*_< ..YI/ ._ ..,._ _ __ ,. j .~ ” ._., i , aAl\ ” _. .“. _x 

B. Clinic+! St~@y Batches 

The Agency recommends the BA, batch ,use,d_ for the,~s&dy be a pivotal clinical trial batch used in 
the in vitro BA, studies (SectionV.A). For BE studies for an”NDA; the batches of T and.R would 
be batches used in in,vitr,o~ testing, For an ANDA, the batches of T and R used for the systemic 
absorption study would be the same batches used, for the clinical study for local-delivery. Each “_ . _., *“.., I,~ ASIX, “, *, (” 
of these batches would be one of the three batches-used for the in vitro BE-studies Formulation -,. /. . . ..- I )sm.,- ..~C^u.~~~./ *l*Y* ,I *4$+, “I ‘^7,~,aur,,.r.~~~~~~~,,~~~.~“.*; *mni~~.~.r~.c~.~‘mj~.~.~,~~~~.~~~~,~~~~,.~~~~~~~.~~~~~~~~~~~~~, _,_ 
and device recommendations for,theP are ,described in Section V1.B.. “An active control such as ,,dWS” .,x .I”,rlxw Lj(.l.x_: /. .er_s * .--rri-*m” ijl. Ml.. )_(.I .,llll- I d-e.-. %,S5 ‘ ,/I n *ay; &e r~~~~~~~;~~~~~~~~~~~~~~~,-~~ W” -a>*. >*?. : 
prednisone is recommended. For blind&g, matching active control placebo (identical in 
appearance to the active, control) is also recommended. i 

1212 
1312 

C. CliniqtI I3IJ ,$&udy Designs and Subject Inclusion Criteria 
IL13 

1214 We recommend the study be conducted as. a placebo and active-c,onnolled, randomized, double- 
1215 blind, parallel design comparing T and R for a Ci-week,dduratiqn:,,T~~_study would not be 
1216 conducted as a subset of the 2-week’local deiiveryrh;;iitissld~~‘~~~~t~~~VI). ,__. > _~ . IN. /.-.e. _. u .%*-.. m,‘ *‘,c*.h*,*-1U* “~~*,*~~;.*~,u Subjects would be 

patients with a history of AR. The relative wsewwr@ of HPA axis suppression would be 12 17 
1218 conducted as an evaluable (per protocol) analysis. The sensitivity analysis and efficacy analysis r I. _, . / .,.., “,,<,XXV 
1219 would be conducted as intent-to-treat analyses: The protocol would specify whether placebo ,,. “,S. ‘j‘_*,riV/.*&*P*~, 
1220 responders will or will not be excluded from the analysis. We recommend that subjects be .,. ,_j_ ._ ,,, . __,.>.x .* ..m ,(..U,S .rr;,mb‘ 
1221 domiciled within the clinical study center during 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 reliably and completely1’~Tand R would be‘dosed at the maximum labeled I 
1224 adult dose. P would be dosed at the same frequency and number ofactuations,per nostril as T _. I, .._ ,.“,*“,, .-> ,a? “x-“* ~.~~.,aM4a.e”*C~“hd,e, 
1225 and R. As stated above, the study would include an active control such as prednisone. Four 
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1226 study arms would be included: ,T, R, P, and the active control. The randomized portion of the 
1227 study would be conducted according to a 
1228 both the active control (either the active>control itself.or a match x ,_ .lXI I. iv- __,. )* ,.d‘*~wd.~c”,e,**” <_/I 
1229 and a snrav or aerosol (either actii ^- ” .- -- - * 7e - ‘- \ ._ _ 
1230 matching active control placebo, K plus n 
1231 control placebo, and P plus active control. The n 

double-blinding d&is Jn (i.e., all subjects would receive 
iing placebo of the active control) 

.pr placebo)):’ The four treatment gioups’would be T plus -. . latching active control placebo,‘P’plus matching active ,,_ . . ,. -. , . ^ .,. j. ~. 
latching active control‘placebo wouldbe dosed“ .. 
uding theplacebo run-in period. We 

:ept to a minimum to 
&my design is not recommended for aclueous --- - -- 

1232 on days when the active control is not-taken, incl 
1233 recommend the number of centers .condVucting the HPA assessment be k 
1234 avoid center-to-center variability. A double-dum 

ever, study blinding is a critical consideration, .,* ,. ~, , _. -. .,._.,c. “^. -, ,I, 
[ arid? products are to be masked be carefuIly 

1235 nasal sprays, as explained in Se.ction Y1.C: Ho.yt 
1236 and we recommend a description ofhow theIT,‘P 
1237 described in the study protocol. l7 
.-As. 

1239 The expected effect for the.activ_e,cpntr~~,,~yould be far larger than that for the T and R products. ,,). .bl*-,*I_,A ._... i*t,*, L_*, 
1240 The sample size of the active control arm group may therefore be smaller in size~than fcr the 
1241 other study arms. We recommend the sample size for the T and R study arms be sufficient to 
1242 characterize any HPA axis effects or lack thereof to ,,~l!pw.~~~.~c!u,si~~~~~.~~ .g~y relative effects 
1243 of T versus P and R versus,P, as stated in Section VII1.A. 
1344 

Gi; 
1246 
1247 
1248 
,m”n 

We recommend timed urine or plasma samples for determinatipn of 24-hour, urinary free cortisol 
(UFC) or 24-hour plasma cortisol levels, respectively, be collected. Collections w~uldbe.~made,~~~~, ” , _ ““.. “I. .q “es I (.“l,<,. i~d‘iii” _ >’ w, ,,“I_ ~.. 
prior to dosing (baseline) and during the l&%‘ho%%‘of the 42 days of dosmg (r.e,‘over the day 
41 - 42 period) while the drug is being actively dosed. 

lL4Y 

1250 D. C!i+xJ BE Study Endpoints for Corticos@roids _ ._., “” ./ . ..., 
l?Cl 
lLJ1 

1252 Whether the drug is labeled for once or twice daily dosing, the endpoint can be either 24-hour. 
1253 urinary free cortisol (UFC), based on a full 2.4~~~~~~,-~~~~~~~o, or plasma cortisol levels 
1254 collected every 4 hours over a 24-hour period, with exclusion of the middle of the night sample. 
1255 For the UFC endpoint, urinary creatinine would also be.measured’to con%m completeness of the, ., .._. “” .*,,_ ^I .” _._. .__ _^< ,._I. “. a+ 
1256 24-hour collection. The-UFC value would not be corrected for creatinine. We recommend for . .I .n _ - *I*-.-.-“~ee.*l”i ~~,.r~.iirB.~,‘-“~~~ ,~~~~~~~~;~~~~~~~~~~~~~~‘~. illfxa _,., ~~,&&+:~,,i,,s, 
1257 the plasma cortisol endpoint, both AUC(O-24) and the trough (maximum effect) concentration 
1258 during the dosing interval should be:~deterr&@l, The~sen&ivity analysis endpoint would be . 
1259 baseline-adjusted prior to analysis. Raw data wouldbe provided for the relative,.assessment, of .“, ‘_., ,._, I^>,_/._” 
1260 HPA axis suppression. Efficacy analysis ‘I’&% ‘data would be expressed as change “from 
1261 baseline. 
. - /A 
1ZbZ 
1263 Statistical approaches for each of the analyses are provided in Appendix, G.B. 
.%A/, 

._ . ...*.“-*- _I “L... _ *, * _., .a. ., ..,‘“. ,~._ ,_ ~^,yI _ /i__ ,_l 1 I (_ _̂ _“_ .” ‘ ., / ,” *., ̂#“s. ,, .I ,.” ,“.~ 
-. .r’ ’ “* 

* . _ 
” A draft guidance entitled Allergic Rhinitis: Clinical Development Programs for Drug Products was issued in 

April 2000: Once fipali?Wed, this guidance will represent the agency’s thinking cribis topic.: 
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1268 Reserve samples must be~retained..for B,A ~~d.,~,Est~&e~.(21 CFR32Q.3.8.~&32Q.63)‘conduct&d 
1269 in vivo or in vitro. The regulations state that each,rescqe sgple tiust donsist of a Suffikient 
1270 quantity of samples to permit FDA to perform five times ,a11 of the release t&s required in the 
1271 

application or supplemehi& d@ycati;;; ‘jy& .~~~~~n~<~~;~~~ity’br *shray”co<fe~t g.~~“.ii.$ 

1272 release te$s, allele ~+~$ly require 30 units (canisters or bottles) per batch. Performance of other 
1273 release tests requires additional ,u.nits. The,numl?cy.ofre~~.~es~ple units required for three 
1274 batches of T and R could exceecj 1 #IQ” Q&S (tip i[o, 250 units for each k&h of T and-,&) based on 
1275 theJive-times-quantity requirement. 
137/; 
l&l” 

1277 
1278 
1279 
12’80 
1281 
1282 
1283 
1284 
1285 

The Agency has determined that in lieu Qf~&e$ve-times-quantity requirement, the quantity of 
inhalant (nasal aeroso\,or nasal spray) test article (T) and reference standard (R) retained for 
testing and analyses be at least 50 units for ,each b&l?,‘“,. .^“,, _“. Yt For NIX-& three batches are needed for 
BA studies. Thus, we recommend at least 50 units,‘from~.eachofthe.~~e,batche_s_o~~~~~~l.,~pra 
or nasal aerosol be retained Howe+& tihere A - 

* , . . . 
““.- ._ _ :. ._. .( __,>< ,er.,, the reference product is another nasal aerosol Qr 

nasal spray, at least 50 u&s of that batch.w&Q&o be. retained. For ANDA! s. at least 50 unit LmX^ ..““,-/d “,A<“_i .* e‘.v1.4~.~%.w(_.“_ ~%-,~“^ .i-,‘i*\, ,..“.. _ 
of each of three .b@&~s_,~~~jd be retained for each of T and R used in in vivo r t “SW \. II )b. ““W, .,. .L..~.i^ll- ,- r ._u”~,*c.** nnur.xlrm;~ac-~.~~.~~~~~~“.~~~~~,~~.~~~ ‘+.’ rC,;,mhi* 
studies. For NDAs, &A~N&Q, if the in vivc t or in vitrs s&d&s in&de placebo aerosols 0; 
sprays, at least 50 units of each placebo batch would also be:rt 

.z_ _ -_ - . 
^ . . .’ 

:s I 

or in vitro BE we i.l~.~~angurnr-~~u~~.~,~~~, ,,._ . ..w. L , -/ _. _Ul F.<“V 

$&I@ Theses req,r$nendations _-., ,) ,. _ .,. . 1 
:or locti action covered’ in this guidance and which 1286 apply only to nasal aerosols .and,nz&sprays 1 .__.- _ _ _ - 

- diver 30 Oi m&X z&&ions per 1287 are marketed as multiple dose products, typically labeled to de 
1288 canister or bottle. The. number of reserves for , , .el, /“..” ..,xLeI”- I. .,,I ,sl( *..acal_l,bi~ .mw31 
1289 30 actuations per canister or bottle is not addresse,$.i~g 
1290 regarding retention of BA and BE- testing samples is pending.‘” 
1291 
1292 
1293 x. MULTJPJ&$$TRENGTHS . L” * ,j _ . . . . . “” Ij, ._. .,, ,.. .~ _1. i ‘, 0, -. ,./ x 1 ~_4 , ‘“. . ~, ,,,_ 1. *I _.,.,./ ^,. _ .,- 
1294 
1295 A small number of nasal sprays for local action ar9 ,~v$l$& in tEo_ ,@:ngths. Current examples 
1296 
1297 

are (1) inratronium bromide nasal snrav. a solution formulation. 
--- - \-/ -A-- 

and (2) beclomethasone 
Ainrn~i~n~te kkal snrav. a sus&ns~onW&-rntiation. Low&- str&$h& of a product ordinarily 

n using a lower concentration formulation, without 
__r__ r ------- -------- -p-_._I, -- - - ,~ 

.atio _ --_ _ _ 1298 * - 
- -- 

would achieve the l,ow_er dose per acti 
1299 changing the actuator and qeteqing valve or pi 
1300 of product or other factors) used in the high& strength 

ump (other than diptube due to different volumes 
‘- 

1301 recommended 
I i;rddtidi. The following sections describe. ..,_ (“.,,..Z .“^^“. . . ,, 

studies for low strengths of nasal &-a$& fdr &hich’gx ;;;r”B’g‘fd;: the 
_-, ._ 

,.., ,“h,, ^.i” ** >a.* : Ws-“i”.. */*J*>.tMx( 
1302 higher strengths has previously been estabiishi 

-’ 1303 in which BA or BE is i@itiCaJjy establis 
1304 aerosols are available jn.n$ti: * 
1305 for these products. 
1306 

.r. ,, -^ .l? L-q.%.*, _ ._ ‘,l(.. .*.., 2, .a/.“,” /, **‘A., a-,., 4. ” _ .~ 1,1,> ~,.a.-,, U(X.“\ ‘~..~X,.‘.~~,“.~xr~“u.r..x^ Y _,%*.*.a. ,b.‘, _SI. . _a, “. . . , . .cI_ ,c,. ,_ _j, 
I8 Quantity of Reserve Samples, Preamble to finalrule, Retention of BiQa)lailability and Bioequivalence Testing 

Samples, 58 FR 25918-26,.1993, IIC2‘1.” 
>. ” 

l9 A draft guidance for industry entitled Handling and Retention of BA and BE Testing Samples was issued in August 
2002. dnce finalized, it will represent the Agency’s thinking on this topic. ,’ _ ,^. 
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1307 A. SolutionFoy~nulation Nasal Sprays ” ea.“* , * x_ ,” .‘,,.) “* .,.. 1”” 
1308 
1309 We recommend the BA of lower or,higher strength solution formulation nasal sprays be based on 
1310 conduct of all applicable in vitro tests described in Se,ction,V:” .,‘These &di,es are generally 
1311 noncomparative in character....Docu?l?entation-~fB.,~,,~etween T and R products would follow the -.*. ,.,“,^ - ,* **..“4”.‘*~d ~L”.&~,. 
13 12 recommendations described in Se&n I&egarding formulation and container and closure 
1313 system. Abbreviated in.vitro testing, as follows, is recommended to document BE of th,e low- 
13 14 strength T product to the low-strength R product, provided BE of the high-strength product has _,. 
1315 been documented. 
1316 
13 17 In vitro test High Strength Low Strength 
1’2lQ 

.̂ . ,‘ ,. ”̂ 1~1 )̂ / _ jl.l “.li” a” .-,x I .) . ..,” A ,./ “>“_, / < ..\_,l “. I ./,.- S”X.^, .,. .,. All‘. ,‘ ;, _” 

L-11” 
1319 Single Actuation Content 

B, E” ’ 1320 Through Container Life B, E 
1321 Priming and Repriming Yes Yes 
1322 Droplet Size Distribution 
1323 by Laser Diffraction ,B,E B 
1324 Drug in Small Particles/Droplets 
1325 by Cascade Impactor B No ” _- _ ,_ /. 
1326 Spray Pattern B B 
1327 Plume Geometry B No 
1328 
1329 
I 27n 
l&J” 

1331 . With the exception of the reduced testing, the Agency recommends the s,ame protocols and- 
1332 acceptance criteria used.to, establish~~~~~of~he~high-strength products be-used for the low, strength 
1333 products. In vivo studies are not needed for -documentation ,ofBA or BE~of solution formu&ion~ _I”l-.x.-)lll.‘ ._lri... .*..I I__.-x”J__^(/____(w/__,-“~,~~~.~~~-- C”.~.~,“~~~‘Ulr”“~~~,~ x_Ld .daeh.a, #‘-e.%w-m e -0 “A.*% .,w”“. , _ Cal,_lljlAA*,il_ 
1334 nasal sprays. Initial documentation of BIE,,of the.lo,wvstrength product would be based on all 
133 5 applicable in vitro tests &~c&&& ,2&&g XL, .J”~,~g&quent documentation of BE for the 
1336 high-strength product, all applicable in vitro tests described above&the high-strength, product 
1337 would be conducted. i _, _, j ,, -.. . . / . ,+*, . , 
11211 

,. 

133Y D. DU,~~CIISIUII F UI-IIIUI~~LIUIE I+3al Sprays 
1340 
1341 We recommend BATof lower strength suspension formulation nasal sprays be based on conduct 
1342 of all applicable in vitro.tests*described in Section V and systemic exposure studies, assuming ._I, ,_w. &,_I*_ *Y_ Yr..s-a,wa, .“.._ a-- </.aa...hw-2 
1343 availability of bioanalytical methodology to allow measurement of systemic concentrations. In 
1344 the absence of this, ,methodoIogY, we suggest BA for systemic absorption be documented through 
1345 pharmacodynamic or. clinical studiesl - . . _ ,. ,. 
1 ?Ah 
Id-T” 

1347 BE conditions for the lower. strength product would include: 
1348 
1349 1. Documentation of BE for the high-strength test and reference products, based on _.“. \/. “,> .-,,*-u.. 1.. -** w*e”eAp . “*-“e.G”** 
1350 acceptable comparative formulations and container and closure .“*” ..dxll *_*I~,Vi.~*,., j__,l ix”.& systems, 
1351 comparative in vitro ‘data, sind comparative in vivo data 
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IJJL 

1353 2. Acceptable comparative formulations and cont&&‘and cIosure systems for the 
1354 low-strength test and reference products 
lI1CC 
1JJJ 

1356 3. Acceptable comparative studies for low-s 
1357 all applicable in-vitro tests in Section V 

trength test and reference products for 

1358 
1359 4. Proportionally similar Single Actuation Content Through Container Life between 
1360 high- and low-dose test product and high- and low-dose reference product 
12&l 
lJ”l 

1362 In vivo studies would not be needed for documentation of BE of the lower strength products. . . . . . _ “is-* I...“, x,. *-* ..\X~ _I,I_I.Lc~~,L.yI .*_a_ ,l.i r,~~;r*ri..~i~~~.~ic~~~r..~r,” li~Wa#e,.LII 
1363 

/ 

1364 For cases in which an. AN.NA,.,applicant initially,documents BE on the low-strength suspension 
1365 formulation product, and subsequently submits an ANDA ,for the high-strength product, full in 
1366 vitro and in vivo documentation of BE would be provided for the high-strength product. _I ._.._.I_” ~.._~**i_~~^“r”. ““,“,*.\ll, NC. e”-e”,,“r”” ,-I, 
1367 
1368 
1369 XI. SMALLER CSNTAINERM!iES ‘. 
1370 
1371 Nasal -aerosols and n,asal,sxays may be available in two container sizes. _ Curre$ eF”amples are: 
1372 (1) beclomethasone dipropionate nasal-aerosol, a suspension formulation; (2) fluticasone 
1373 propionate nasal spray, a suspension formulation; and (3) cromolyn sodium nasai s@ay;.a 
1374 solution formulation. _, S,m”aller container .sizes .pf nasal aerosols.,@oul.d’ be fo-rmulated with the .” > .-a, j, j*l _* “_._ -.*,, .m /*a- -*m_,a . . SiiP A.1 -, %?L.llli. *.?rr*~~a%*“~z,d”.% XL ,r*n^.>*A . . ..“<.a ,I*~,.~N*li~T..~**.i”.b~~~~.~~~i~,.~ ‘.,,_ Ir, _ : .,<, .&lj : . I, 
1375 same components and composition, metering valve, and actuator as the large container size that 
1376 was studied in pivotal clinical trials (NDA) or for which BEJlas,been..documented (&$!A). 
1377 Smaller container sizes ofnasal sprays would be formulated with the’same components and “,“Q 8, ,.” 
1378 composition, pump, and actuator as the large container size that was studied in” pivotal clinical 
1379 trials (NDA) or for which BE has been d9c”~ente4.,,~A~~~A). Where this is the case, no further 
1380 documentation of either,~BA~,or BE is necessary. However, reestablishing proper priming, given a a _.L 1_^/. -LI*.X*Awilll.lX*- 
1381 change in the volume of components of the device that till beM.filled ,in~ srdey,to.de!~~~~,an,.,, 1 _ .“,l__,l __,__ \ ,_ __, 
1382 actuation, may in some cases be appropriate (Section V.B.7). 
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1383 
1384 
1385 W%WNC~S 
1386 
13 87 Advisory Committee for Pharmaceutical Scie~nce. Meeting, “Report from the Orally Inhaled and 
1388 Nasal Drug Products Subcommittee,” Rockville, MD, Transcript, July 19,2r@l’, pp. 24 .’ ” ‘. 
1389 91. 

1390 Borgstrom L, Asking L, Beckman 0, Bondesson E, Kallen A, Olsson B. .Dose Variation , within 
1391 and between individuals; with ‘different inhalaiji6nsys~~~s,~~spiratojr DrugDelivery V, 
1392 Interpharm Press, Buffalo Grove, IL, 1996, pp. 19-24. 

1393 Daley-Yates PT, Price AC, Sisson JR, Pereira A, Dallow N. Beclomethaso,ne dipropionate: 
1394 absolute bioavailability, pharmacokinetics and metabolism following intravenous, oral, 
1395 intranasal and, jialed administration in man. Br J Clin PharmacoZ2001;5 1:400-g. ‘, -. l”. I. . II .‘ .* c-li”r~.s.h”““.~i.- .l>.,s^v.i “~,,~.,n,,~s~~a,~~,~~~~,, $li,~~~~‘~~,~,i~~,~~~~~~.~~i~~~~~~~:,~~,, _ _ _ ,, 

1396 Kublic H., Vidgren MT. Nasal Delivery Systems and Their Effect onDeposition and Absorption. 
1397 Advanced Drug Delivery Reviews 1998;29: 157-77. - (. I 
1398 Meltzer EO, Jalowayski AA, Orgel HA, Harris AG. Subjective and objective assessments in 
1399 patients with seasonal allergic rhinitis: Effects of therapy with mometasone f%oate..nasal 
1400 spray. J Allergy Clin Immunoll998; 102139-49. 

1401 Newman S, Steed K, Hooper G, Kallen A, Borgstrom-L. Comparison of gamma,scintigraphy,,,and, 
1402 a pharmacokinetic technique for assessing pulmonary depositionof terbutahn,e’sulphate ’ . ,” , i : 
1403 delivered by h ressu rized met<red doieei&!eri P~~~~‘e~l‘~~~‘;12:23~1‘“~. -_ ’ *‘I_ _” ’ -” ” .” ~” 

, 
1404 Suman JD, Laube BL, Lin T, Brouet G, DalbyR. Validity of in vitro tests on aqueous spray 
1405 pumps as surrogates for nasal deposition. Phai;m Res 2002; 19: 1-6. 1. \.” 
1406 Task Group on Lung Dynamics: Deposition and Retention Models, for Inter& Dosimetry of the 
1407 Human Respiratory Tract. He~~t~‘Pt;~~,.~si‘618;i2- 1’7371207.’ ” ’ 

1408 Welch MJ, Bronsky EA, Grossman 5, Shapiro GG, Tinkelman DG, Garcia JD, Gillen MS. 
1409 Clinical evalu.ation of triamcinolone acetonide nasal aerosol in children with perennial .*,.*-A% ~c_.-x.-.. AS ‘*~“~~.*i.CI.>, ,~, *Yd”IXICUr..I .,.,+_ 
1410 

x”@r”lrvdrriri + .*c-r4sA.+A ;~.~~i~“lrU~,.~~~~~..~~ *I2.ua 2nd 
allergic rhinitis. .Ann& Allergy 1991;67:493-8. 

1411 Williams RL, Adams W, Chen M-L, Hare D, Hussain A, Lesko L, Patnaik R, Shah V, FDA 
1412 Biopharmaceutics Coordinating Committee. Where are we ,now, and where do we go next _,,_ ,. ,.“. _I,,. .,b _,,/ 
1413 in terms of the s,cientific basi,s -for regulation on bioavailability and bioequivalence? , I%>-, .C..lfi,,:.* 
1414 Europ J Drug Metab Pharmacokinet 2000,;25:7-12. 
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\\CDSO29\REGAFF\.GlZZ~ANC153~~~D~DO~, I 32 
FebruaT IO, 2003 



DraB - Not for Implementation 

TABLE 1 
vIENDED IN VITRO STUDIES FOR BA AND BE OF NASAL AEROSOLS AND NASAL SPRAYS 

I I I 
BA AND BE 

STUDY MEASURE(S) 
BE MEASURE(S) FOR 

STATISTICAL 
EVALUATION 

LIFESTAGE STATISTICAL EVALUATION GUIDANCE 
B (beginning), M (middle), FOR BE SECTIONS 
E (end) PBE (population bioequivalence) ,, ; 
B, M, E (aerosols) PBE V.B. 1, App. B, C 
B, E (sprays) 

B, E PBE V.B.2, App. B, C 

RECOMlr 

TEST’ 

Drug mass per single 
actuation 

Same as previous column Single Actuation Content 
Through Container Life 

Droplet Size Distribution 
by Laser Diffraction 

DSO, span Dlo, ho, ho, span 
at 2 distances 

Drug mass below upper 
stage 

Drug mass on individual 
accessories, stages, etc - 
profile analysis 

Drug in Small 
Particles/Droplets by 

Same as previous column B tvv) PBE modified to be one-sided with V.B.3, App. B, D 
respect to the mean comparison 

Cascade Impactor 

Particle/Droplet Size 
Distribution by Cascade 
Impactor 

Drug Particle Size 
Distribution by Microscopy 
for suspensions’ i ” 

Deposition profile B (aerosols) 

B 

B 

Profile analysis 

Not applicable 

PBE for area and oval&y ratio 
(automated analysis) 
or 
D,, and oval&y ratio manual 
analysis 

V.B.3, App. B, E 

V.B.4 

V.B.5, App. C 

Same as previous column Drug CMD; 
extent of agglomerates 

Automated analysis: area, 
oval&y ratio at 2 distances 
or 
Manual analysis: D,, 
ovality ratio at 2 distances 

Height, width, and cone 
angle of one side view at 
one delay time 

Spray Pattern Qualitative - shape 
comparison 
Quantitative - Same as 
previous column ’ 

Width and cone angle of 
one side view at one delay 
time 

B 

B (Priming) 
Lifestage not specified 
(Repriming) 

Point estimates 

Point estimate relative to label 
claim if in precursor product (R) 
labeling 

V.B.6 

V.B.7 

Plume Geometry 

Drug mass per single 
actuation at first primed or 
reprimed actuation 

Same as previous column 
for Priming, and Repriming 
if in precursor product(R) 
labeling 

Priming and Repriming 

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