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Bioequivalence is a term in pharmacokinetics used to access the expected in vivo
biological equivalence of two proprietary preparations of a drug. Bioequivalence studies
are usually performed for generic drugs. Two pharmaceutical products are bioequivalent
if they are pharmaceutically equivalent and their bicavailabilities after administration in
the same molar dose are similar. Bioequivalence is usually accessed by single dose in
vivo studies in healthy volunteers and the reference product is usually the innovator
product that is marketed. Regulatory definition of bicequivalence is based on the
statistical analysis of thebioavailability of the reference and test product. In general, two
products are evaluated as bioequivalent if the 90% confidence interval of the relative
mean Cmaxand AUC of the test to reference product are within 80.00% to 125.00% in
the fasting state. Key process in bioequivalence study is development and validation of
bioanalytical method, determination of the drug concentration in the biosamples (usually
plasma or serum) obtained from volunteers, calculation of the pharmacokinetic
parameters and statistical analysis of the pharmacokinetic parameters. Although current
guidelines and regulations do not require the bioequivalence studies to be done under
good laboratory practice (GLP), the issues to perform the bioequivalence studies under
GLP environment is emerged both from the regulatory and industry side. GLP
perspectives of bioequivalence studiesare needed to be discussed in respect to achieve

quality assurance in bioequivalence studies.
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Introduction of
Bioequivalence (BE) Study
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Bioequivalence (BE]

o Bioequivalence is a term in pharmacokinetics used
to assess the expected in vivo biological
equivalence of two proprietary preparations of a drug.

o Bioequivalence studies are usually performed for
Generic Drugs.
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What are Generic Drugs?

o A common use of the term “generic drug” is for a
pharmaceutical product that is:
w i ded to be i h ble with the i
individual patient
» usually manufactured without a license from the innovator
company
= marketed after expiry of patent or other exclusivity rights

productin an

o The WHO refers to these products as 'multisource
pharmaceutical products'.

o To be interchangeable such products must be
bioequivalent.
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Bioequivalence (BE)

o Two phamaceutical products are bioequivalent if
they are

s pharmaceutically equivalent

u and their bioavailabilities after administration in
the same molar dose are similar.
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Pharmaceutical Equivalence

o Pharmaceutical equivalence implies

u the same amount of the same active substance(s)

u in the same dosage form (or pharmaceutical
alternatives)

= for the same route of administration
= and meeting the same or comparable standa(ds.
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Similar Bioavailability

o Simitar bioavailabilty implies
The bioavailabilities (rate and extent of
availability) after administration in the same molar
dose of the reference and test drug are similar to
such a degree that their effects, with respect to
both efficacy and safety, can be expected to be
essentially the same.
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Generic versus Pioneer Product
Equivalence Concepts [CFR 320)

D Pharmaceutical Equivalence
= Same adtive ingredient
Same strength
Same dosage form and route of administration
Comparable labeling
Meet compendial or other standards of identity, strength, quality, purity
and potency
o Bicequivalence
« In vivo measurement of active moiety (moieties} in bioclogic fluid
{blood/urine)
w in vivo pharmacodynamic compatison
w In vivo clinical comparison
w In vitro comparison

u Cther
o THEN: THERAPEUTIC EQUIVALENCE
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Assessing BE
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| Dt is expressed as the letter F.

Bioavailability (BA

D Bioavailability is a measurement of the RATE
and EXTENT of a therapeutically active drug
that reaches the systemic circulation and is
available at the site of action.
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Guidelines and Regulation
on BE Studies
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Regulatory Definition
{Foreign Countries)

o US: two products are bioequivalent
= if the 90% Cl of the relative mean Cmax, AUC(0-t} and AUC(0-
) of the test (¢.g. generic formulation) to reference (e.q.
innovator brand formulation) are within 80.00% to 125.00% in
the fasting state.
o EU: two medicinal products are bioequivatent
= if they are phar ically equi or phar
alternatives
= and if their bi ilabilities after in the same
molar dose are similar to such a degree that their effects, with
respect to both efficacy and safety, will be essentially the same.
O Austrafia: two products are bioequivalent
u if the 90% confidence intervals (90% Ci) of the transformed
natural log ratios, between the two preparations, of C,,,, and
AUC lie in the range 0.80-1.25.
u T, should aiso be similar between the products.
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Regulatory Definition
(Koreal
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Guidelines and Regulation (Koreal
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o> GLP is not required.
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Guidelines and Regulation
(Foreign)

a USFDA:
® Code of Faderal Regulation. Titie 21, Part 320 - Bioavaifability and
bioequivalence requirements, FDA
® Guidance for Industry-Bi ilability and Bi
Administered Drug Products ~General Considerations
s Guidance for industry-Bioanalytical Method Validation
o EMEA: Note for Guk on the igation of Bi ilability and
bioequivalence. CPMP/EWP/QWP/1401/88. Japan: Guideline for
Bioequivalence studies of Generic Products
o Canada: Drug Directorate guideline. Conduct and Analysis of Bioavailability
and Bioequivalence Studies,

Studies for Orally

o <> GLP is not required.
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Flow of
Bioequivalence Studies
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Assessing Bioeguivalence

o Bioequivalence is usually assessed by single
dose in vivo studies in healthy volunteers.

o The reference product is usually the innovator
product that is marketed.
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BE s_tudv in healthy human volunteers
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Assessing BE
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Druy A (reference drug): C,,,=8.1 mQiL; T, <26 hi AUCR124.9 mghL

Drug B (generic drug): Cmax=8.1 mgiL: Tmax=2.6 hi AUC1249 mg.1.

The ratio of areas (generic:reference) = 0.9

To be accepted as bioequivalent, the 90% intervals for the area raton would need to fafl

within the range 0.8-1.25
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Flow of BE Study [Protocol)
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Flow of BE Study (Report]
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BE Study (KFDA)
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BE Study [KFDA]
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GLP Perspectives in
Bioequivalence Studies
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GLP in Nonclinical Studies
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GLP in Nonclinical Studies

B0 GLP Guideline (KFDA, OECD, FDA, EPA)
= Scope and Authority
= Definitions
® Organization and Personnel
= Facilities
» Equipment
w Facility Operation
w Articles
w Protocol and Conduct
w Records and Reports
w Disqualification
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GLP Perspective of BE Study
(Protocol}
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GLP Perspective BE Study [Report)

—

RG]

O AN LT a3
O 4 AN A Yan 2
© 23007 dyd €3

Koroa tnatto of Toxicokogy _ JEIT

~ BS -~




Good Documentation Practice

o Al data generated will be recorded directly, promptly,
accurately, legibly and indelibly in permanent black ink.

o Ewor corrections

o Notebook: Include data expected to be recorded: title,
purpose, materials, method, results, conclusion

o Supplemental binder: Include raw data and supporting
data e.g., correspondence, sample tracking, deviation
memos, QA statement etc.
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Discussion
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To Achieve Quality Assurance
in BE Studies

0 BE Study under GLP Environment
a Bi lytical Method Vi
u Protocol >->Dosing ->->Sampling>-> Report
u Sample Analysis
o QAU Involvement ?
= Study-based inspections
n Facility-based inspections
» Process-based inspections
o Good Documentation Practice

o ???
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