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Conditions
Two pharmaceutical equivalents are considered
BE if they exhibit comparable:

— rate and extent of absorption, or

— other appropriate nonpharmacokinetic

parameter(s) representative of drug delivery to

the site of action

R Patnaik, LJ Lesko, K Chan, RL Williams, Europ J Drug Metab Pharmacokinet 1996;21:159-



Pharmaceutical Equivalents

- * Drug products that contain the identical
amounts of the identical active drug
ingredient, i.e., the same salt or ester of the
same therapeutic moiety, in identical dosage
forms, but not necessarily containing the
same 1nactive ingredients, and that meet the

1dentical compendial or other applicable

standards
e 21 CFR 320.1 Definitions



METHODS FOR
DOCUMENTATION OF BE

In vivo studies in humans comparing drug or |
active metabolite in an accessible biologic fluid

~In vivo studies in humans comparing a
pharmacodynamic endpoint

- Comparative clinical trials to demonstrate
bioequivalence

Comparative in vitro studies



THE DRUG PRODUCT
Aerosols (MDIs) and Sprays
* Inhalation aerosols, hasal aerosols, and

nasal sprays are each a combination of
formulation and device

* Change to either formulation or device may
alter delivery of drug to sites of action

* A test (T) product that differs from the
reference (R) product in formulation or
device may not be BE to R



Many of the following slides are
“based on the draft* Guidance for
Industry:

BA and BE Studies for Nasal
Aerosols and Nasal Sprays for Local
Action, June 1999

*The draft is distributed for comment purposes only,
| and not for implementation



’ LOCALLY ACTING NASAL AEROSOLS AND NASAL
SPRAYS: BE RECOMMENDATIONS

(AN OVERVIEW)

* Qualitative sameness
* Quantitative sameness

* Comparable in vitro performance
* Comparable in vivo performance for efficacy

— not requested for solution formulation nasal
aerosols and nasal sprays

* Comparable in vivo performance for svstemlc
absorption

— not requested for solution formulation nasal
aerosols and nasal sprays




BE RECOMMENDATIONS:
Formulation Equivalence

* Qualitative sameness (Q))

— 1dentical active and 1nactive in
the RLLD

* Quantitative sameness (Q,)

— Inactive ingredients within + 5 % of the
concentrations in the RLD

gredients as in



BE RECOMMENDATIONS:
The Device

* Likelihood of equivalence is:

— greatest when T uses the same brand and mode]
(particularly the metering valve or pump and
actuator) as used in R.

— 1f not feasible, valve or pump, and actuator
designs should be as close as possible in all
critical dimensions (e.g., metering chamber
volume, actuator orifice diameter)



BE Studies for Nasal Aerosols and
Nasal Sprays

Local Delivery Study Recommendations

* Demonstration of dose-response relationship
— Doses may differ by 2- or 4-fold

— Lower dose may be below the labeled dose
* Clinical study endpoints |

— Based on symptoms associated with seasonal
allergic rhinitis (SAR)

— Incorporation of safety assessments
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BE Studies for Nasal Aerosols and
Nasal Spra"s
Local Delivery Study Recommen

* Clinical Study Designs

— Randomized, double-blind, placebo-controlled parallel
group studies

e Study Type |
— Treatment, not prophylactic
* Subjects

— History of seasonal allergic rhinitis (SAR)
— Positive skin test for specific allergens
* Exposure |
— Single dose (an
( 1o

corticosteroids

-

1h1stam1nes) or short term multiple dose
re mmenq

A A w aahns

\_/
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BE Studies for Nasa] Aerosols and
Nasal Sprays

Local Delivery Study Recommendations

* Traditional Treatment Study
— Single-blind placebo lead-in period (1-14 days)
— Two-week treatment duration
— Safety measure (lab tests, adverse events reporting, other)

* Day(s) in the Park Study

— Baseline evaluation for allergic rhinitis symptoms
— Park exposure for a specified period over 1-2 days
— Adverse events reporting

* EEU study

— Controlled indoor environment

— EEU exposure to establish baseline allergic rhinitis symptoms
— EEU exposure for specified periods over 1-2 days

— Adverse events reporting |




BE Studies for Nasal Aerosols and
, Nasal Sprays
Systemic Exposure Recommendations*
* PK Study Design

— Randomized, two-way crossover
— Single or multiple dose

— Replicate or nonreplicate design

* Subjects

— Qm:mwm:% healthy (non-SAR) volunteers
* BE Metrics

~AUCand C,__

*Systemic absorption (PD or clinical) study is
recommended when PK study is not feasible
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PD BE Studies for Albuterol
- Inhalation Aeroso] (MDI)

Local am_?ﬁ.% Study recommendations

* PD Endpoints

— Based on the ability of albuterol to dilate
airways

* Forced expiratory volume in one second (FEV1)

— Based on the ability of albuterol to protect
airways from bronchospasm induced by
challenge agents

* Provocative dose or concentration of the agent
required to reduce the F EV, by 20% (PD,, or PC,))
14
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Response (% of Emax)

Relative Bioavailability

Based on Response Scale and Dose Scale
(Pharmacodynamic Studies)
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PD BE Studies for Albuterol MDI

- Local delivery Study recommendations

* Study Design
— Randomized, crossover studies
* Treatments
— Minimum
* T1 T2, R1R2
— ?9&2&

* TI T2 T3, R1 R2 R3
T = Test Product R = Reference Product

1, 2& 3 = Dos b tuation
, 2 & = Dose (Number of actuatio s) A5 o
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BE Studies for Inhalation Aerosols

Systemic Exposure/Systemic Absorption Study
| Recommendations

* Current recommendation for Albuterol MDI
— Study design

* cumulative QOwo\mH.:m_m day design
* doses given 30 min apart
* total actuations: 12

— pharmacodynamic endpoints

* BP, 12 lead ECG, serum glucose, serum potassium

* PK study design under consideration

19




IN VITRO BE:
Number of Batches and Units

* 3 batches of T and 3 batches of R
* >30 units of T

— 210 units from each of the three batches
* >30 units of R
— 210 units from each of the three batches
* For solution formulation T nasal sprays

— >10 units from each of three sublots of solution

— product prepared from three different batches
of the same device may be used

20




BE RECOMMENDATIONS:
Comparable in vitro performance

* Dose content uniformit
life

— on primed cans

* Droplet and particle size distribution

— two methods (minimum), based on different
measurement principles

y through container

— multistage cascade Impaction
— laser diffraction or other

21




BE RECOMMENDATIONS:

Comparable in vitro performance
(Continued)

* Spray pattern

* Plume geometry

* Priming and repriming
— number of actuations to prime
— prime loss rate

* Tailoff characteristics

— to exhaustion

22
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