ANVISA's current practice and challenges in the
evaluation of dissolution profile comparisons in
support of minor/moderate product quality
changes— Case Studies

Victor Gomes Pereira

ANVISA

nal de Vigilancia San

_ll_
)>



Outline

1) Short overview of Anvisa’s Dissolution regulation — Actual scenario, gaps and goals
—— RDC 31/2010

———»  Anvisa’s Dissolution Guide

2) Main problems in dissolution profiles assessment
—  Lack of development ( Use of compendial methods)
—>  Brazilian requirements for the realization of the dissolution test
— Utilization of the model independent method (F2)
——— Inadequate treatment of data ( exclusion of points...)

3) Case Study
4) Summary
5) Conclusion
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Anvisa’s Dissolution
Regulation



Resolution 31/2010

—>Development of dissolution methods

— Determination of specification

— Aplicable just to generic products

— Statistical method for dissolution profile
comparison;

Ministério da Saiude
\génci de V Sanitaria

RESOLUGAO-RDC N° 31, DE 11 DE AGOSTO DE 2010

DispGe sobre a reali: do dos Estudos de Eguivaléncii
Farmacéutica e de Perfil de Dissolu¢do Comparativo.

A Diretoria Colegiada da Agéncia Nacional de Vigilancia Sanitaria (Anvsa), no uso da atribuig&o que Ihe confere o inciso IV do
art. 11 do Regulamento aprovado pelo Decreto N° 3.029, de 16 de abril de 1999, e tendo em vista o disposto no inciso Il e nos §§ 1% e
3% do art. 54 do Regimento Intemo aprovado nos termos do Anexo | da Portaria N° 354 da Anvisa, de 11 de agosto de 2006, republicada
no DOU de 21 de agosto de 2006, em reunido realizada em 5 de agosto de 2010, adota a seguinte Resolug@o e eu Diretor-Presidente
detemmino a sua publicago:

Legislation for Dissolution Profile
Comparison

Anvisa’s Dissolution Guidance

— Focused on development of methods
— Stablishment of clinically relevant specifications

GUIA DE DISSOLUCAO APLICAVEL A
MEDICAMENTOS GENERICOS, NOVOS E SIMILARES

IGENTE A PARTIR DE 09/05/2018

Iniclo do periodo de contribulcBes: 16/05/2018
Fim do periodo de contribuigdes: 15/05/2019
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Discriminative methods
X

Compendial methods



endial methods — RDC 31/2010

“In post-approval solicitations the study of Dissolution
profile must be realized using the method described
in the Brazilian Pharmacopeia”

—> Compendial methods disvantage: Low number of products
described; Last edition 2010, old methods,

— Lack of a definition for discriminative methods ( changes in
formulation, how relevant changes?);

— Generic products x Inovator products ( products with distinct
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Brazilian Requirements
for
the realization
of the test



RDC 31/2010 - Center of Pharmaceutical Equivalence ( Eqfar)

“The study of Dissolution Profile
must be realized by a
Center of Pharmaceutical Equivalence”

Eqfar
Physicochemical Laboratory certified by Anvisa and responsible for physochemical

Initial idea
— Labs of public universities;
— ldependent organizations;
— Spread across the whole country;
— Confidence of the results.
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er of Pharmaceutical Equivalence ( Egfar)

Eqfar — Reality

— Low capability of the public University ( low Budget
Actual scenario of Equifar pabiity P y get)

- Rigid norms

—> No interaction with the R&D

— No differenciation between Eqgfar x CQ

—> Harmonization with other Agencies.
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Utilization of the Model
independent Method
(F2)



RDC 31/2010 — Different dissolution performances

“The test units and the standard approved product must present correspondent kinds of dissolution. For
instance, if the approved product has an average dissolution of 85% in 30 min ( rapid dissolution) the
changed product must have the same performance”.
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RDC 31/2010 - Alternative statatistical methods for comparison ( f2)

“The comparison of the dissolution profiles must be done (...) calculating the F2 fator”.

—> What should be done when the test doesn’t comply with the parameters of the method?
—> What are the acceptable alternative methods?
—> What are the parameters that should be used for the alternative methods?

— Is there a preference among the different tests described in the literature?
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FDA

To allow the use of mean data, the
coefficient of variation should not be
more than 20 percent at the earlier time
points (e.qg., 15 minutes), and should not
be more than 10 percent at other time
points

RDC 31/2010 - Use of the Model Independent
Approach Using a Similarity Factor ( f2)

Anvisa

It’s considered earlier points the amount
correspondent to 40% of the total number
of points. For example, in a dissolution
profile with 5 time points (5, 10, 15, 20
and 30 min) the percent coefficient of
variation of the two ealier points ( 5 and 10
min) should no be more than 20%.
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RDC 31/2010 - Use of the Model Independent Approach Using a
Similarity Factor ( f2)

“For the F2 calculation it must be used at least the 3 ealier points”

“The number of points must be representative of the dissolution profile”
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nt Approach Using a Similarity Factor ( 2)

Dissolution Profile
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— Representativity of the
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Inadequate treatment
of data



— Inappropriate selection of points



Case Study

Complex formulations
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Active: Leuprorelin Acetate o M om
o] o] o} CH, O 0
| o Jgr A Lo Lo e e I
Dosage form: Suspension for injection Nl \R—H\ T 7\ W h ] O HooU
— OH

Pharmacology: Superactive luteinizing hormone-releasing A
hormone(LH-RH) agonist

Pharmaceutical Technology: system of PLGA/PLA microparticles
encapsulating a hydrophobic drug
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PLGA/PLA microparticles

“They normally contain substantial amounts of potent therapeutic agents
and therefore, any unanticipated changes in their in vivo drug release
characteristics may lead to severe side effects and impaired in vivo
efficacy”

Once-a-Month Injectable Microspheres
of Leuprorelin Acetate

Leuprorelin PLGA  dg
acetate 450 mg Dichlaromethane
Gelatin soln. 0.5 ml Sml
! | PLGA
v Drug
_______ (cross section)
(o W0 emulsion
evaporate organic solvent
& freeze-dry
| B9
@ 0@ L
(1L25% PV A ag. soln, W/OMW emulsion Microspheres g 0¥ A N VI SA
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100 o ;,,é Fast initial relea (b t) Caused by the amount of

3 = ,j_ﬁ active substance in the surfac fthe microspheres
=
e =il ) Gradual release — Caused by the gradual hydrolysis of the
E ;E“f polymer and diffusion of the substance
E 40 4
| Final release — Occurs when the microsphere achieve the
W# e s minimum size due to the degradation;
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Utilization of accelerated methods

_ Real-time release testing x accelerated methods — short time for batch release, degradation of the polymer

_How to develop accelerated methods?- extreme conditions of temperature, pH, surfactants, and the presence
of enzymes

_ Correlation between methods - accelerated in vitro release methods of PLGA microspheres which can
correlate with realtime in vitro release are essential
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In vitro release profiles of the prepared risperidone microspheres in 10 mM PBS (pH
7.4) at 37°C (time-scaled) and at 45°C using different release testing methods (n=3). (A)
Formulation 1 and (B) Formulation 2 using the sample-and-separate method. (C)
Formulation 1 and (D) Formulation 2 using the USP apparatus 4 method. Insert figures
show linear correlations between real-time (time-scaled) (37°C) and accelerated (45°C)
fraction risperidone released
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Studies of degradation
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Tiempo en disolucidn in vitro
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clusion of the Case

— Development of a new accelerated method

— The discriminative power of the new method has been prooved ( Buffer concentration, temperature
and pH)

—> Comparison between accelerated and real time methods ((r=0,99 for 7,5mg and 0,96 for 3,75mg)

— Batycky Model x Weibull
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Brazilian Legislation

— Poor description of the alternative models



Update of the brazilian dissolution legislation
—> Harmonization with international guidances

— Stablishment of recommendations for the utilization of statistical models
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