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The reference and test products should be packed in an individual way for each
subject and period, either before their shipment to the trial site, or at the trial
site itself. Packaging (including labelling) should be performed in accordance with
good manufacturing practice, including Annex 13 to the EU guide to GMP.

Where necessary and in accordance with local regulations, sites should be
authorised, as provided for in Article 13(1) of Directive 2001/20/EC, except where
the provisions of Article 9(2) of Directive 2005/28/EC apply.

Third country sites should be able to demonstrate standards equivalent to these
GMP requirements compliant with local requirements.

It should be possible to identify unequivocally the identity of the product
administered to each subject at each trial period.

Packaging, labelling and administration of the products to the subjects should
therefore be documented in detail.

This documentation should include all precautions taken to avoid and identify
potential dosing mistakes.

The use of labels with a tear-off portion is recommended.
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Subjects

Number of subjects

The number of subjects to be included in the study should be based on an
appropriate sample size calculation.

:[the n1u5nber of evaluable subjects in a bioequivalence study should not be less
an 12.

Selection of subjects

The subject population for bioequivalence studies should be selected with the
aim of permitting detection of differences between pharmaceutical products.

In order to reduce variability not related to differences between products, the
studies should normally be performed in healthy volunteers unless the drug
carries safety concerns that make this unethical.

This model, in vivo healthy volunteers, is regarded as adequate in most instances
to detect formulation differences and to allow extrapolation of the results to
populations for which the reference medicinal product is approved (the elderly,
children, patients with renal or liver impairment, etc.).
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* The inclusion/exclusion criteria should be clearly stated in the
protocol.

* Subjects should be 18 years of age or older and preferably have a
Body Mass Index (BMI)between 18.5 and 30 kg/m?2.

* The subjects should be screened for suitability by means of clinical
laboratory tests, a medical history, and a physical examination.

* Depending on the drug’s therapeutic class and safety profile, special
medical investigations and precautions may have to be carried out
before, during and after the completion of the study.

* Subjects could belong to either sex; however, the risk to women of
childbearing potential should be considered.
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* Subjects should preferably be non-smokers and without a history of
alcohol or drug abuse.

* Phenotyping and/or genotyping of subjects may be considered for
safety or pharmacokinetic reasons.

* In parallel design studies, the treatment groups should be
comparable in all known variables that may affect the
pharmacokinetics of the active substance (e.g. age, body weight, sex,
ethnic origin, smoking status, extensive/poor metabolic status).

* This is an essential pre-requisite to give validity to the results from
such studies.

* If the investigated active substance is known to have adverse effects,
and the pharmacological effects or risks are considered unacceptable
for healthy volunteers, it may be necessary to include patients
instead, under suitable precautions and supervision.
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Study conduct- Standardisation

AUC

Time (h)

* The test conditions should be standardised in order to minimise the
variability of all factors involved except that of the products being tested.

* Therefore, it is recommended to standardise diet, fluid intake and exercise.
* The time of day for ingestion should be specified.

* Subjects should fast for at least 8 hours prior to administration of the
products, unless otherwise justified.

* Asfluid intake may influence gastric passage for oral administration forms,
the test and reference products should be administered with a
standardised volume of fluid (at least 150 ml).

* Itis recommended that water is allowed as desired except for one hour
before and one hour after drug administration and no food is allowed for at
least 4 hours post-dose.

* Meals taken after dosing should be standardised in regard to composition

ﬁnd ti;ne of administration during an adequate period of time (e.g. 12
ours).
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* In case the study is to be performed during fed conditions, the timing
of administration of the drug product in relation to food intake is
recommended to be according to the SmPC of the originator product.
If no specific recommendation is given in the originator SmPC, it is
recommended that subjects should start the meal 30 minutes prior
to administration of the drug product and eat this meal within 30

minutes.

* As the bioavailability of an active moiety from a dosage form could be
dependent upon gastrointestinal transit times and regional blood
flows, posture and physical activity may need to be standardised.
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* The subjects should abstain from food and drinks, which may interact with
circulatory, gastrointestinal, hepatic or renal function (e.g. alcoholic drinks
or certainfruit juices such as grapefruit juice) during a suitable period
before and during the study.

- Subjects should not take any other concomitant medication (including
herbal remedies) for an appropriate interval before as well as during the
study. Contraceptives are, however, allowed.

* In case concomitant medication is unavoidable and a subject is
administered other drugs, for instance to treat adverse events like
headache, the use must be reported (dose andTime of administration) and
possible effects on the study outcome must be addressed.

* Inrare cases, the use of a concomitant medication is needed for all
subjects for safety or tolerability reasons (e.g. opioid antagonists, anti-
emetics).

* In that scenario, the risk for a Potential interaction or bioanalytical
interference affecting the results must be addressed.
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« Sampling times

* A sufficient number of samples to adequately describe
the plasma concentration-time profile should be
collected.

* The sampling schedule should include frequent
sampling around predicted tmax to provide a reliable
estimate of peak exposure.

* In particular, the sampling schedule should be planned
to avoid Cmax being the first point of a concentration
time curve.

* The sampling schedule should also cover the plasma " |
concentration time curve long enough to provide a
reliable estimate of the extent of exposure which is
achieved if AUC(0-t) covers at least 80% of AUC(0-00).
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« Sampling times

* At least 3-4 samples are needed during the terminal log-linear phase
in order to reliably estimate the terminal rate constant (which is
needed for a reliable estimate of AUC(0-00)).

 AUC truncated at 72 h (AUC(0-72h)) may be used as an alternative to
AUC(0-t) for comparison of extent of exposure as the absorption
phase has been covered by 72 h forimmediate release formulations.

* A sampling period longer than 72 h is therefore not considered
necessary for any immediate release formulation irrespective of the
half life of the drug.

Compound
concentration 72 h
in blood

nits)

AUC

(arbitrary u

Time (min)
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* In multiple-dose studies, the pre-dose sample should be taken immediately
before (within 5 minutes) dosinﬁ and the last sample is recommended to
be taken within 10 minutes of the nominal time for the dosage interval to
ensure an accurate determination of AUC(0-1).

» If urine is used as the biological sampling fluid, urine should normally be
collected over no less than 3 times the terminal elimination half-life.

* However, in line with the recommendations on plasma sampling, urine
does not need to be collected for more than 72 h.

* If rate of excretion is to be determined, the collection intervals need to be
as short as feasible during the absorption phase.

* BE for endogenous substances,

* the sampling schedule should allow characterisation of the endogenous
baseline profile for each subject in each period. Often, a baselineis
determined from 2-3 samples taken before the drug products are
administered.

* In other cases, sampling at regular intervals throughout 1-2 day(s) prior to
administration may be necessary in order to account for fluctuations in the
endogenous baseline due to circadian rhythms.
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Fastlng or fed conditions

* In general, a bioequivalence study should be conducted under fasting
conditions as this is considered to be the most sensitive condition to detect
a potential difference between formulations.

For products intake of the reference medicinal product on an empty
stomach or irrespective of food intake, the bioequivalence study should
hence be conducted under fasting conditions.

For products intake of the reference medicinal product only in fed state,
the bioequivalence study should generaily be conducted under fed
conditions.

However, for products with specific formulation characteristics (e.g.
microemulsions, solid dispersions), bioequivalence studies performed
under both fasted and fed conditions are required unless the product must
be taken only in the fasted state or only in the fed state.

In cases where information is required in both the fed and fasted states, it
is acceptable to conduct either two separate two-way cross-over studies or
a four-way cross-over study.
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* In studies performed under fed conditions, the composition of the
meal :

* the meal should be a high-fat (approximately 50 percent of total
caloric content of the meal) and high-calorie (approximately 800 to
1000 kcal) meal.

* This test meal should derive approximately 150, 250, and 500-600
kcal from protein, carbohydrate, and fat, respectively.

* The composition of the meal should be described with regard to
protein, carbohydrate and fat content (specified in grams, calories
and relative caloric content (%)).
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Characteristics to be investigated -
Pharmacokinetic parameters

Actual time of sampling should be used in the estimation of the pharmacokinetic
parameters. Tn studies to determine bioequivalence after a .smgle dose, AUC(0-1),
AUC(0-00), residual area, Cmax and tmax should be determined.

In studies with a sampling period of 72 h, and where the concentration at 72 h is
quantifiable, AUC(0-00) and residual area do not need to be reported; it is
sufficient to report AUC truncated at 72h, AUC(0-72h).

Additional Earameters that may be reported include the terminal rate constant,
Az, and 11/2.

In studies to determine bioequivalence for immediate release formulations at
steady state, AUC(0-1), Cmax,ss, and tmax,ss should be determined.

When using urinary data, Ae(0-t) and, if applicable, Rmax) (Maximum rate
of urinary excretion), should be determined.

Non-compartmental methods should be used for determination of
pharmacokinetic parameters in bioequivalence studies.

The use of compartmental methods for the estimation of parameters is not
acceptable. o
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Parent compound or metabolites

General recommendations

* In principle, evaluation of bioequivalence should be based upon measured
concentrations of the parent compound.

* The reason for this is that Cmax of a parent compound is usually more
sensitive to detect differences between formulations in absorption rate
than Cmax of a metabolite.

* Inactive pro-drugs

» for inactive prodrugs, demonstration of bioequivalence for parent
compound is recommended.

* The active metabolite does not need to be measured.

* However, some pro-drugs may have low plasma concentrations and be
quickly eliminated resulting in difficulties in demonstrating bioequivalence
for parent compound. In this situation it is acceptable to demonstrate
bioequivalence for the main active metabolite without measurement of
parent compound.

* a parent compound can be considered to be an inactive pro-drug if it has
no or very low contribution to clinical efficacy.
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