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* Pharmaceutical equivalence Amoxil
* Medicinal products are pharmaceutically equivalent

amoxycillin

if they contain the same amount of the same active e
substance(s) in the’same dosage forms that meet fokses =
the same or comparable standards. o

* Pharmaceutical equivalence does not necessarily
imply bioequivalence as differences in the
excipients and/or the manufacturing process can PENAMOX®
lead to faster or slower dissolution and/or 500
absorption.

 Pharmaceutical alternatives

* Pharmaceutical alternatives are medicinal products
with different salts, esters, ethers, isomers,
mixtures of isomers, complexes or derivatives of an
active moiety, or which differ in dosage form or
strength.
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* This guideline specifies the
requirements for the design,
conduct, and evaluation of
bioequivalence studies for
immediate-release dosage forms
with systemic action.
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Pharmacokinetic parameters

Aeg. Cumulative urinary excretion of unchanged drug from administration until time t;

AUC g Area under the plasma concentration curve from administration to last observed
concentration at time t;

AUC ) : Area under the plasma concentration curve extrapolated to infinite time:
AUC g.y): AUC during a dosage interval at steady state;
AUC g.72n) Area under the plasma concentration curve from administration to 72h;
C o Maximum plasma concentration;
C s Maximum plasma concentration at steady state;
residual area Extrapolated area (AUC g,y - AUC o))/ AUC (g_0; .

z
R Maximal rate of urinary excretion; E
f oo Time until C,,.. 1s reached; 2
| P Time until C,.« .. 1s reached; &
t]1/2: Plasma concentration half-life;

Time (h)

A, Terminal rate constant;

SmPC Summary of Product Characteristics 4
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INTRODUCTION

Selected pharmacokinetic parameters and preset
acceptance limits allow the final decision on
bioequivalence of the tested products.

AUC, the area under the concentration time curve,
reflects the extent of exposure.

Cmayx, the maximum plasma concentration or peak
exposure, and the time to maximum plasma
concentration,

tmayx, are parameters that are influenced by
absorption rate.

The possibility of using in vitro instead of in vivo
studies is also addressed!

Plasma Concetration (ng/mL)
= w -4 -1
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Generic medicinal products

* The current definition for generic medicinal
products is found in Directive 2001/83/EC, Article
10(2)(b), which states that a generic medicinal
product is a product which has the same qualitative
and quantitative composition in active substances
and the same pharmaceutical form as the reference
medicinal product, and whose bioequivalence with
the reference medicinal product has been

demonstrated by appropriate bioavailability studies. n
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Generic medicinal products

* The different salts, esters, ethers, isomers, mixtures of
isomers, complexes or derivatives of an active substance
are considered to be the same active substance, unless
they differ significantly in properties with regard to safety
and/or efficacy.

* Furthermore, the various immediate-release oral
pharmaceutical forms shall be considered to be one and
the same pharmaceutical form.

* The recommendations on design and conduct given for
bioequivalence studies may also be applied to
comparative bioavailability studies evaluating different
formulations used during the development of a new
medicinal product containing a new chemical entity and to
comparative bioavailability studies included in @xtension
or hybrid applications that are not based exclusively on
bioequivalence data.

FOA nd joint pal lfl. gllg
relief of pain dp
Diclofenac diethylamin 9232%

Hybrid medicines are
medicines whose
authorisation depends partly
on the results of tests on the
reference medicine and partly
on new data from clinical
trials. 7
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Introduction

* This guideline focuses on recommendations for bioequivalence studies for
immediate release formulations with systemic action.

* It also sets the relevant criteria under which bioavailability studies need
not be required (either waiver for additional strength, a specific type of
formulation, see Appendix Il or BCS based Biowaiver, see Appendix lll).

 Specific recommendations regarding bioequivalence studies for modified
release products, transdermal products and orally inhaled products are
given in other guidelines.

* The scope is limited to chemical entities.

* Recommendation for the comparison of biologicals to reference medicinal
products can be found in guidelines on similar biological medicinal
products.
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* |[n case bioequivalence cannot be demonstrated using drug
concentrations, in exceptional circumstances pharmacodynamic or
clinical endpoints may be needed.

* This situation is outside the scope of this guideline and the reader is
referred to therapeutic area specific guidelines.

» Although the concept of bioequivalence possibly could be considered
applicable for herbal medicinal products, the general principles
outlined in this guideline are not applicable to herbal medicinal
products, for which active constituents are less well defined than for
chemical entities.

* Furthermore, this guideline does not cover aspects related to generic
substitution as this is subject to national regulation:.
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* The guideline should also be read in conjunction with relevant guidelines
on pharmaceutical quality.

* The test products used in the bioequivalence study must be prepared in
accordance with GMP regulations including Eudralex volume 4.

* Bioequivalence trials conducted in the EU/EEA have to be carried out in
accordance with Directive 2001/20/EC.

» Trials conducted outside of the Union and intended for use in a Marketing
Authorisation

 Application in the EU/EEA have to be conducted to the standards set out in
Annex | of the community code, Directive 2001/83/EC as amended.

* Companies may also apply for CHMP Scientific Advice, via the EMEA, for
specific queries not covered by existing guidelines.

10
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MAIN GUIDELINE TEXT
Design, conduct and evaluation of
bioequivalence studies

* The number of studies and study design depend on :

1. the physico-chemical characteristics of the substance,

2. its pharmacokinetic properties

3. proportionality in composition, and should be justified accordingly.

* In particular it may be necessary to address the linearity of
pharmacokinetics, the need for studies both in fed and fasting state,
the need for enantioselective analysis and the possibility of waiver for

additional strengths |
100 \ [ 250 500
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Study design

* The study should be designed in such a way that the formulation effect can
be distinguished from other effects.

- Standard design

* |f two formulations are compared, a randomised, two-period, two-
sequence single dose crossover design is recommended.

* The treatment periods should be separated by a wash out period
sufficient to ensure that drug concentrations are below the lower limit of
bioanalytical quantification in all subjects at the beginning of the second
period.

* Normally at least 5 elimination half-lives are necessary to achieve this.
* Example: t1/2=6hrs—=> 2 X 6=12hrs
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Alternative designs

* Under certain circumstances, provided the study design and the statistical
analyses are scientifically sound, alternative well-established designs could
be considered such as parallel design for substances with very long half-life
and replicate designs e.g. for substances with highly variable
pharmacokinetic characteristics.

* Conduct of a multiple dose study in patients is acceptable if a single dose
study cannot be conducted in healthy volunteers due to tolerability
reasons, and a single dose study is not feasible in patients.

* In the rare situation where problems of sensitivity of the analytical method
preclude sufficiently precise plasma concentration measurements after
single dose administration and where the concentrations at steady state
are sufficiently high to be reliably measured, a multiple dose study may be
acceptable as an alternative to the single dose study.
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Randomization

«aIN §

— st B —3» Reference
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Alternative designs

* However, given that a multiple dose study is less sensitive in detecting
differences in Cmax, this will only be acceptable if the applicant can
adequately justify that the sensitivity of the analytical method cannot
be improved and that it is not possible to reliably measure the parent
compound after single dose administration taking into account also
the option of using a supra-therapeutic dose in the bioequivalence
study

* Due to the recent development in the bioanalytical methodology, it is
unusual that parent drug cannot be measured accurately and
precisely.

* Hence, use of a multiple dose study instead of a single dose study,
due to limited sensitivity of the analytical method, will only be
accepted in exceptional cases.
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* In steady-state studies, the washout period of the previous treatment
can overlap with the build-up of the second treatment, provided the
build-up period is sufficiently long (at least 5 times the terminal half-

life).

Plasma concentration

s s s e  — — — — — — —

Therapeutic
range AUC

| Steady state

Dosing
interval (7)
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Reference and test product

Reference Product

For Article 10(1) and 10(3) marketing authorisation applications reference must
be made to the dossier of a reference medicinal product for which a marketing
authorisation is or has been granted in the Union on the basis of a comglete
dossier irc} aé:cordance with Articles 8(3), 10a, 10b or 10c of Directive 2001/83/EC,
as amended.

The product used as reference product in the bioequivalence study should be
part of the global marketing authorisation of the reference medicinal product (as
defined in Article 6(1) second subparagraph of Directive 2001/83/EC).

The choice of the reference medicinal product identified by the applicant in
Module 1.2 Application form for which bioequivalence has been demonstrated by
appropriate bioavailability studies, should be justified in section 1.5.2
“Information for generic, hybrid or bio-similar applications”.

Test products in an zﬁ)plication for a generic or hybrid product or an extension of
a generic/hybrid product are normally compared with the corresponding dosage
form of a reference medicinal product, if available on the market.
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* when there are several dosage forms of this medicinal product on the
market, it is recommended that the dosage form used for the initial
approval of the concerned medicinal product (and which was used in
clinical efficacy and safety studies) is used as reference product, if available
on the market.

* The selection of the reference product used in a bioequivalence study
should be based on assay content and dissolution data and is the
responsibility of the Applicant.

* the assayed content of the batch used as test product should not differ
more than 5% from that of the batch used as reference product .
determined with the test procedure proposed for routine quality testing of
the test product.

* The Applicant should document how a representative batch of the
reflerenge product with regards to dissolution and assay content has been
selected.

* Itis advisable to investigate more than one single batch of the reference
progiuct when selecting reference product batch for the bioequivalence
study.
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Test product -

* The test product used in the study should be representative of the product to be
marketed and this should be discussed and justified by the applicant.

* For example, for oral solid forms for systemic action:

- a) The test product should usually originate from a batch of at least 1/10 of
production scale or 100,000 units, whichever is greater, unless otherwise
justified.

* b) The production of batches used should provide a high level of assurance that
the product and process will be feasible on an industrial scale.

* In case of a production batch smaller than 100,000 units, a full production batch
will be required.

» ¢) The characterisation and specification of critical c%uality attributes of the drug
product, such as dissolution, should be established from the test batch, i.e. the
clinical batch for which bioequivalence has been demonstrated.

- d) Samples of the product from additional pilot and / or full scale production
batches, submitted to support the application, should be compared with those of
the bioequivalence study test batch, and should show similar in vitro dissolution
profiles when employing suitable dissolution test conditions (see Appendix I).
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* Comparative dissolution profile testing should be undertaken on the first
three production batches.

* If full scale production batches are not available at the time of submission,
the applicant should not market a batch until comparative dissolution
profile testing has been completed.

* The results should be provided at a Competent Authority’'s request or if the
dissolution profiles are not similar together with proposed action to be

taken.

* For other immediate release pharmaceutical forms for systemic action,
justification of the representative nature of the test batch should be

similarly established.
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