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ABSTRACT - Purpose: The Biopharmaceutics Classification System (BCS) based biowaiver is a scientific
model which enables the substitution of in vivo bioequivalence studies with in vitro data as evidence of
therapeutic equivalence subject to certain conditions. Despite being based on the same principles, BCS-based
biowaivers are interpreted and regulated differently among international regulatory agencies. In this survey,
the Bioequivalence Working Group (BEWG) of the International Generic Drug Regulators Programme
(IGDRP) compared the criteria for BCS-based biowaivers applied by the participating regulators and
organisations. Methods: Differences and similarities regarding solubility, permeability, dissolution,
excipients and fixed-dose combination products, were identified and compared in a detailed survey of each
participant’s criteria for BCS-based biowaivers. These criteria were determined based upon the participants’
respective regulatory guidance documents, policies and practices. Results: This review has, with the exception
of two participants who do not accept BCS-based biowaivers, revealed that most IGDRP participants interpret
the BCS principles and conditions similarly but notable differences exist in the application of these principles.
Conclusion: Although many similarities exist, this review identifies several opportunities for greater
convergence of regulatory requirements amongst the surveyed jurisdictions.

This article is open to POST-PUBLICATION REVIEW. Registered readers (see “For
Readers”) may comment by clicking on ABSTRACT on the issue’s contents page.

INTRODUCTION bioequivalence aspects respectively, for generic
drugs.
The International Generic Drug Regulators The BEWG aims to promote greater
Programme (IGDRP) was created to promote collaboration, regulatory  convergence and
collaboration and convergence in generic drug potential mutual reliance on bioequivalence
regulatory programmes in order to address the assessments. This group is composed of the
challenges posed by increasing workloads, following regulators/agencies: Agéncia Nacional
globalisation and complexity of scientific issues de Vigilancia Sanitaria (ANVISA, Brazil), Federal

(1). The IGDRP has two technical working groups,
th.e anhty Worklng. Group (QWG) and the Corresponding Author: Joy van Oudtshoorn, Medicines
Bioequivalence Working Group (BEWG) that Control Council, 33 Kalkoen Street, Monument Park X,
focus on the regulation of quality and Pretoria 0181 South Africa; Email: Joyvo@jicon.co.za
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Commission for the Protection against Sanitary
Risks (COFEPRIS, Mexico), European Medicines
Agency (EMA, EU), Health Canada (HC), the
Health Sciences Authority (HSA, Singapore),
Instituto Nacional de Vigilancia de Medicamentos
y Alimentos (INVIMA, Colombia), the Medicines
Control Council (MCC, South Africa), Medsafe
(New Zealand), the Ministry of Food and Drug
Safety (MFDS, South Korea), the Pharmaceuticals
and Medical Devices Agency (PMDA, Japan),
Swissmedic (Switzerland), the Taiwan Food and
Drug Administration (TFDA), Therapeutic Goods
Administration (TGA, Australia), as well as
observers from the World Health Organisation
(WHO), and the United States Food and Drug
Administration (USFDA).

The Biopharmaceutics Classification System
(BCS) based biowaiver is a scientific model for
evaluating therapeutic equivalence of products
where the intention is to substitute in vivo
bioequivalence studies as evidence of therapeutic
equivalence of generic drug products with
comparative in vitro studies. The application of
this approach is based on the characteristics of drug
absorption or permeability and solubility, as well
as drug dissolution and the nature of the excipients
used in the formulation (2,3). As oral drug
absorption is controlled by the permeability of the
drug substance through the gastrointestinal tract
membrane and the solubility/dissolution of the
drug dose in the gastrointestinal milieu (3), the rate
and extent of absorption would be the same if the
gastrointestinal concentration-time profile of the
same drug substance under all luminal conditions
were the same and if the excipients did not affect
the absorption/permeability process. Despite being

based on this single principle, BCS-based
biowaivers are interpreted and regulated
differently among international regulatory

agencies (4).

The objective of this paper is to describe the
current BCS-based  biowaiver  regulatory
requirements of the regulators/agencies that
participate actively in the IGDRP BEWG, and to
identify the commonalities and differences among
these organisations. This will enable agencies to
consider convergence when the opportunities to do
SO arise.

MATERIALS AND METHODS

The IGDRP BEWG conducted a detailed survey of
the criteria for BCS-based biowaivers applied by
the participating regulators and organisations

according to their respective regulatory guidance
documents and policies (5-19).

RESULTS

General aspects

BCS Class I (highly soluble drug substance with
high permeability) biowaivers are allowed by all of
the listed participants except Japan and Mexico.
These two participants are therefore not included
in the following statements except where otherwise
indicated.

BCS Class III (highly soluble drug substance
with low permeability) biowaivers are currently
not accepted by Brazil, Japan, Mexico, Singapore,
South Korea and the US. The remainder of the
participants accept waivers for products containing
BCS class III drug substances, but have stricter
conditions than for products containing BCS Class
I drug substances. It is noted that the US is
currently assessing the possibility of accepting
BCS Class III biowaivers (20).

BCS Class II (low solubility drug substance
with high permeability) biowaivers and BCS Class
IV (low solubility drug substance with low
permeability) biowaivers are not accepted by any
of the participating regulatory agencies and
organisations.

No participant accepts BCS-based biowaivers
for products containing narrow therapeutic index
drugs (NTIDs) (also known as narrow therapeutic
range (NTR) drugs or critical dose drugs (CDDs)).
The definition or classification of NTIs is not
harmonized and a case by case approach is
generally applied by participants. When submitting
an application for a BCS-based biowaiver,
applicants should always confirm that the product
does not contain an NTID or CDD and provide a
supporting justification.

All participants agree that BCS-based
biowaivers are limited to oral immediate release
products containing systemically acting drugs;
none would accept BCS-based biowaivers for
modified release products.  Australia, New
Zealand and South Africa may accept BCS-based
biowaivers where the generic and reference
products are different oral dosage forms such as
capsules and tablets.

Provided both the salts belong to BCS Class I,
BCS-based biowaivers for products containing
different salts of the drug would be accepted by
Australia, EU, New Zealand, Singapore, South
Africa and Switzerland. However, BCS-based
biowaivers for different esters, ethers, isomers,
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mixtures of isomers, complexes or derivatives of
the drug, would not be accepted by any participant
as these differences could lead to differences in
bioavailability that would not be detectable using
the BCS-based biowaiver criteria (5, 15).

As the oral cavity absorption mechanisms
differ from the gastrointestinal characteristics
applicable for the BCS, BCS-based biowaivers for
orodispersible tablets would not be accepted by the
US, while they would be considered by the rest of
the members including the WHO, provided that the
drug substance has no buccal or sublingual
absorption. An additional labelling requirement
that the product is to be taken with water is required
by Australia, Canada, EU, Switzerland and Taiwan
as the BCS solubility criterion described below is
based on the concomitant intake of a glass of water
(approximately 250 mL). However, only the
Canadian guideline stipulates this requirement.

The US is currently considering granting a waiver
for oral disintegrating tablets only if absorption
from the oral cavity is ruled out (20).

BCS Biowaivers for oral suspensions may be
accepted by Australia, Brazil, EU, New Zealand,
Singapore, South Africa and Switzerland. In
addition, according to the product-specific
recommendation of the USFDA, a BCS-based
biowaiver could also be considered for a linezolid
suspension (21).

With the exception of Brazil and Taiwan, all
participants require BCS-based biowaiver data for
each strength of the generic and the corresponding
strength of the reference product. Brazil and
Taiwan require that BCS-based biowaiver data be
provided for the highest strength together with the
usual additional strength biowaiver data for the
other non-studied strengths of the generic product.

Table 1. Comparison of General Aspects of Biowaiver Requirements of IGDRP Participants (Y: Yes; N: No)*

g
S B, 0% 3oz
2 - £ § %8 8 % ¢ % .
E x § E &S 5§ & = 8 ¢ o

General aspects 5 l_%’ 5 S 5 Z (,n% é é 5 E = §
BCS1 Y Y Y Y Y Y Y Y Y Y Y Y Y
BCS II N N N N N N N N N N N N N
BCS III Y N Y Y Y Y N Y N Y Y N Y
BCS IV N N N N N N N N N N N N N
NTID / CDD not allowed Y Y Y Y Y Y Y Y Y Y Y Y Y
Dosage form

Oral solid IR Y Y Y Y Y Y Y Y Y Y

Capsules and tablets Y N N N N Y N Y N N N N N

similar

Modified release N N N N N N N N N N N N N

Orodispersible tablets, if Y Y Y Y Y Y Y Y Y Y Y N Y

justified

Oral suspensions Y Y N N Y Y Y Y N Y N N
Additional strengthswithin Y N N Y Y Y Y Y N Y Y N Y
dose range, not marketed by
mnovator
Data for each product Y N Y Y Y Y Y Y Y Y N Y Y
strength vs corresponding
reference strength
Different salts if test and Y N N N Y Y Y Y N Y N N N
reference are both BCS
Class I
Different esters, ethers, N N N N N N N N N N N N N

isomers, mixtures of
isomers, complexes or
derivatives
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Table 1. Continued...

2Japan and Mexico are not mentioned in this table as they do not currently accept BCS-based biowaivers.
bCurrently under consideration for acceptance by the US.

“May be acceptable on a case-by-case basis.

Solubility of the drug substance

All participants require that the solubility of the
drug substance be determined at the maximum
approved single therapeutic dose, except South
Korea, Taiwan and the US, who require the
solubility to be determined at the highest strength
of the reference product.

The conditions used when determining the
solubility of the drug substance include the pH
range and temperature of the medium. The
solubility of the drug substance must generally be
investigated in aqueous buffer solutions in the pH
range 1 to 6.8, with the exception of South Korea
and the US, where a higher upper pH of 7.5 is
required, and Canada, Colombia, South Africa and
the WHO, who require the pH of 1.2 as opposed to
1. South Korea and the US are however reviewing
their current upper limit and also considering pH
6.8 (20).

The drug substance solubility must generally
be investigated at least at three pHs, namely pH
1.2, 4.5 and 6.8. Brazil, Canada, Colombia and the
WHO require the solubility of the drug substance
to be determined at these pHs independent of the
pKa of the drug substance. Canada, Colombia and
the WHO have no requirement regarding pKa. The
EU, Australia, New Zealand, Singapore,
Switzerland and Taiwan require solubility
determinations at additional pHs if the drug
substance solubility fluctuates with pH and also
require the pKa to be taken into account if it is in
the physiological range. South Korea and the US
similarly require three to five pHs if the pKa is
between 3 and 5. Most participants additionally
require estimation of the concentration at
saturation, with the exception of Brazil, Colombia,
Singapore, South Africa and Taiwan who require
that only the highest strength or dose is dissolved
in 250 mL of the corresponding buffers. Canada,
South Korea and the US specifically require the
calculation of the dose solubility volume (DSV).To
ensure that the solubility at a specific pH is not
influenced by a change in the pH during solubility
testing, all participants require verification of the
pH after the drug substance solubility study. The
solubility should generally also be determined in

triplicate, although Australia, the EU, New
Zealand, Singapore, South Africa and Switzerland
would accept two duplicate measurements. The
shake-flask method is the generally accepted
method for determining solubility; alternatively,
any other method, e.g. acid or base titration
methods, would be considered if justified. Lastly,
all participants require the solubility to be
determined at 37°C.

Literature references indicating the drug
substance solubility would be considered by
Australia, Brazil, EU, New Zealand, Singapore,
South Africa, Switzerland, and the WHO, but not
by Canada, Colombia, South Korea, Taiwan and
the US. However, as one is unlikely to find all the
required data in the literature, applicants are
generally expected to submit the experimental
solubility data obtained with the drug substance
employed in the manufacture of the proposed
product.

Permeability of the drug substance

Complete absorption is generally related to high
permeability. The permeability classification is
based indirectly on the fraction of the dose
absorbed, not the systemic bioavailability, and/or
directly on measurements of the rate of mass
transfer across the human intestinal membrane (2).

All participants require that the drug
substance absorption must be at least 85% for
classification as highly permeable in humans,
except South Korea and the US who require 90%.
South Korea and the US are however reviewing
this and also considering the lower limit of at least
85%.

All participants accept the drug substance
permeability/absorption characteristics stated in
the approved reference product labelling.
Participants other than the US would also consider
literature  data as  evidence of  high
permeability/absorption. Colombia additionally
specifies that literature data are accepted only if it
can clearly be established that the data were
derived from appropriately designed studies.
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Table 2. Comparison of Drug Substance Solubility Determination Requirements of IGDRP Participants (Y: Yes;

N: No)*
g
5 E 2 %z
& < £ § 3 83 2 % o
Drug Substance Solubility g E E’ E § [; éx; *':5 *'5: E § %
25388 a3 z2 48 338 5 & 5 E

Quantity of drug substance
equal to

Highest strength product N N N N N N N N Y N Y Y N

Maximum dose Y Y Y Y Y Y Y Y N Y N N Y
Volume 250 mL Y Y Y Y Y Y Y Y Y Y Y Y Y
pHrange 1to 7.5 N N N N N N N N Y N N Y N
pH range 1 t0 6.8 Y N N N Y Y Y N N Y Y N N
pH range 1.2 to 6.8 N Y Y Y N N N Y N N N N Y
3pHs 1.2,4.5,6.8

pKa independent N Y Y Y N N N N N N N N Y

pKadependentrequirements Y N N N Y Y Y N Y Y Y Y N

3 to 5 pHs if pKa in N N N N N N N N Y N N Y N

range 3-5
Estimation of concentrationat Y N Y N Y Y N N Y Y N Y Y
saturation
Verification of pH Y Y Y Y Y Y Y Y Y Y Y Y Y
after solubility study
Triplicate Y Y Y Y Y Y Y Y Y Y Y Y Y
Duplicate determination Y N N N Y Y Y Y N Y N N N
Shake flask or Y Y Y Y Y Y Y Y Y Y Y Y Y
other method if justified
Temperature 37°C Y Y Y Y Y Y Y Y Y Y Y Y Y
Literature ref possibility Y Y N N Y Y Y Y N Y N N Y

2Japan and Mexico are not mentioned in this table as they do not currently accept BCS-based biowaivers.
°Currently under consideration for acceptance by South Korea and the US

Switzerland specifies primary literature, not
review articles. Where this information is not
available in the literature, human or in vitro data
will be accepted as outlined below.

When not stated in the approved reference
product labelling, the claim for complete drug
absorption should be justified based on reliable
investigation in humans for all participants, except
for South Korea and the US, who also accept non-
human systems capable of predicting the extent of
absorption in humans. For all other participants,
data from absolute oral bioavailability or mass-
balance studies should be provided to support the
claim of high permeability. For human
pharmacokinetic studies, information on study
design and methods wused along with the

pharmacokinetic data should be provided. When
assessing mass balance studies, the
Biopharmaceutics Drug Disposition Classification
System (BDDCS) criterion (i.e. oxidation and
conjugation occur only after absorption) is used
and is accepted by all the participants, except the
UsS.

Data from animal Caco-2 cells are accepted in
South Korea and the US as primary evidence of the
degree of permeability, but are accepted only as
supporting data by Australia, Brazil, Colombia,
Canada, EU, New Zealand, Singapore, South
Africa, Switzerland, Taiwan and the WHO. It is
critical that the suitability of the method is
demonstrated when using in vitro permeability
methods. The information provided should include
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a description of the study method, criteria for
selection of human subjects, animals, or epithelial
cell line, drug concentrations, description of the
analytical method, method to calculate extent of
absorption or permeability and information on the
efflux potential (if appropriate). The method
should determine the low and high permeability
class boundaries using appropriate internal
standards.

In vitro dissolution of the drug product

Having established high solubility and high or low
permeability of the drug substance, the dissolution
profiles of the test and reference products must
demonstrate similarly rapid or very rapid
dissolution in all conditions to be eligible for a
BCS-based biowaiver. Dissolution parameters
include, amongst others, the pH range, temperature
range, number of dosage units, sample withdrawal
time points, calculation of the similarity factor,
dissolution methodology, apparatus specifications
and rotation speed, surfactants, enzymes and
validation of the dissolution methodology.

Dissolution media pH and buffers

All participants accept Ph.Eur. or USP buffers and
require the dissolution profiles to be investigated in
at least pH 1.2 (or simulated gastric fluid (SGF)),
4.5 and 6.8 (or simulated intestinal fluid (SIF)),
except for South Korea, which currently requires
pH 4.0 but is however considering accepting pH
4.5. Specifically, for Australia, EU, New Zealand,
Singapore, South Africa, Switzerland and the US,
the dissolution media are pH 1.0 to 1.2 (usually 0.1
N HCI or SGF without enzymes), pH 4.5, and pH
6.8 (or SIF without enzymes). Brazil, Canada,
Colombia, Taiwan and the WHO recommend the
use of Ph. Int. or alternative compendial buffers
with the same pH and buffer capacity. Most
participants, except Brazil, Colombia, Singapore,
South Africa, Taiwan and the WHO, also require
dissolution profiles at the pH of minimum
solubility, if this differs from the specified pHs.
South Africa additionally requires the dissolution
profiles in the final product dissolution
specification medium if this is not one of the three
specified dissolution media. The pH of the
dissolution medium should be ensured throughout
the experiment.

Table 3. Comparison of Drug Substance Absorption/Permeability Determination Requirements of IGDRP

Participants (Y: Yes; N: No)?

k5
S % 8§ 8 =
= . 2 § 8 8 2 2 %
E = % E & N & - = § & o

Drug Substance Absorption £ § g % % % ,%D § § § 'E =
/ Permeability £ m O O @ Z » B B o B D B
High permeability

85 % Y Y Y Y Y Y Y Y N Y Y N Y

90 % N N N N N N N N Y N N Y N
Acceptance of product Y Y Y Y Y Y Y Y Y Y Y Y Y
labelling
Acceptance of other literature Y Y Y Y Y Y Y Y Y Y Y N Y
data as evidence of high
permeability
Human data Y Y Y Y Y Y Y Y Y Y Y Y Y
absolute bioavailability or
mass balance using BDDCS
criterion
Animal data accepted N N N N N N N N Y N N Y N
Caco-2 cell as primary data N N N N N N N N Y N N Y N
Caco-2 cell data supporting Y Y Y Y Y Y Y Y N Y Y N Y

only

2Japan and Mexico are not mentioned in this table as they do not currently accept BCS-based biowaivers.
bCurrently under consideration for acceptance by South Korea and the US
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Surfactants and enzymes

Surfactants are not accepted by any participant, as
by definition the product must be rapidly or very
rapidly dissolving without assistance.

Except for the US, which currently does not
allow the use of enzymes under any circumstances,
enzymes are allowed by all other participants for
only gelatin capsules or tablets with a gelatin-based
coating, as the cross-linking of gelatin may
negatively affect the dissolution profiles, yet not be
indicative of an in vivo failure. The US is however
considering the allowance of enzymes for capsules
and tablets with gelatin coating (20).

Similarity factor (f2)
All participants use the similarity factor f; to
determine similarity of dissolution profiles of the
relevant formulations. Requirements for the
calculation of the similarity factor f; relate to the
acceptable variability at each sampling time point
and the sampling time points used in the
calculation.

When the variability of the individual dosage
units at each sampling time is higher than
acceptable for f> calculations, all participants
except Brazil either do a case by case assessment
or may accept alternative models, e.g. the 90%
confidence interval of the f, similarity factor (22-
24) or the Mahalanobis distance or multivariate
statistical distance based on model independent or
model dependent approaches (25-27).

All participants limit the sampling time points
to be included in the calculation of the f; similarity
factor between the test and reference products as
follows:

. Points up to the sampling time where one of
the formulations has dissolved 85% or more
are used by Australia, EU, New Zealand,
Singapore and Switzerland.

. Points up to the sampling time where both
test and reference have reached 85% or more
are used by Brazil, Canada, South Korea,
South Africa, Taiwan and the US.

o Points up to the sampling time where the
reference product has reached 85% or more
are used by Colombia and the WHO.

Dissolution test methodology
Differences exist amongst the participants
regarding the number of batches to be tested and
the rotation speed of the basket or paddle.

Brazil, Colombia, South Korea, Singapore,
South Africa, Taiwan, the US and the WHO accept
comparison of one batch of both the test and

reference products; South Africa recommends
more than one batch, if possible, and the WHO
Prequalification Programme requires two batches
of the reference product (28). Australia, EU, New
Zealand and Switzerland recommend comparison
of at least two batches of the reference and test
products. Canada recommends comparison of at
least two batches of the test product with one batch
of the reference product.

When using the paddle apparatus, the rotation
speed should be 50 rpm, with some participants
(Colombia, South Africa, Taiwan and the WHO)
allowing a faster paddle speed of up to 75 rpm to
reduce coning. Canada could accept 75 rpm if
coning affects both test and reference products.
The rotation speed of the basket is typically
100 rpm.

All participants agree on most other aspects
of dissolution testing requirements or have only
slight differences.

All participants agree on the definitions for
rapid and very rapid dissolution, i.e. >85% in
30 minutes, and > 85% in 15 minutes, respectively.
All participants require similarly rapid and
complete dissolution for the test and the reference
for BCS Class I biowaivers. Those participants that
would consider a BCS Class III biowaiver require
a very rapid dissolution profile for both the test and
reference products.

Compendial  dissolution  methodology,
apparatus and standards of the Ph. Eur., Ph. Int. or
USP are required by all participants. Generally, all
participants require validation of the dissolution
methodology, as well as validation of the analytical
method. All participants require testing of at least
12 units of each product batch in each dissolution
medium, either the paddle or basket apparatus, and
a volume of 900 mL or less.

There are only slight differences among the
participants regarding sampling time points, water
bath temperatures and dissolution study
documentation. The recommended sampling time
points are 10, 15, 20, 30 and 45 minutes for all
participants with the exception of Canada,
Colombia, Taiwan and the WHO who recommend
an additional sampling time point of 5 minutes.
South Korea, Mexico, the US and the WHO
require the bath temperature 37 + 0.5°C, while the
remainder allow 37+ 1°C. Lastly, while a
complete dissolution report is mandatory for all
participants and a study protocol is generally
necessary, the latter is not specified by Colombia,
South Africa and the WHO (but is required in the
WHO Prequalification Programme), is preferable
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for Singapore and is not required for South Korea
and Taiwan.

Excipients

The excipients of the test and reference product
formulations must be evaluated to affirm the
applicability of a BCS-based biowaiver (3).
Excipients that might affect the bioavailability of
the drug substance e.g., mannitol, sorbitol, or
surfactants, should be identified (5).

All participants could consider BCS Class I
biowaivers for formulations with excipients
different to those of the reference product, if they
are within ranges normally used in the dosage
form. Those excipients that might affect
bioavailability should be qualitatively the same
and quantitatively very similar or the same for
most participants. In South Korea and the US, only
large amounts of these excipients or large
differences are considered to be clinically relevant.

Table 4. Comparison of Dissolution requirements of IGDRP Participants (Y: Yes; N: No)*

8
2 £ 535853 3
Exf sy 588 <o¢

Product dissolution é g § g 5 § = é é é R §
pH
at least 1.2,4.5, 6.8 Y Y Y Y Y Y Y Y Y Y Y Y Y
pH minimum solubility Y N Y N Y Y N N N Y N N N
Plus QC medium N N N N N N N Y N N N N N
Volume 900 mL or less Y Y Y Y Y Y Y Y Y Y Y Y Y
pH range 1 to 7.5 N N N N N N N N N N N Y N
pH range 1 to 6.8 Y N N N Y Y Y N N Y Y N N
pHrange 1.2 to 6.8 N Y Y Y N NNY Y N N N Y
Surfactants accepted N N N N N N N N N N N N N
Enzymes accepted for gelatin Y Y Y Y Y Y Y Y Y Y Y N Y
capsules or tablets with gelatin
coating
Similarity factor f> Y Y Y Y Y Y Y Y Y Y Y Y Y
Alternative models to f> Y N Y Y Y Y Y Y Y Y Y Y Y
Sampling time points used in calculation of f':
Up to one point after 85% Y Y Y Y Y Y Y N Y Y N Y
dissolved

-One formulation Y N N N Y Y Y N N Y N N N

-Both test and reference N Y Y N NNNY Y N Y Y N

-Reference N N N Y N N N N N N N N Y
Temperature

37+£0.5°C N N N N N N N N Y N N Y Y

37+1°C Y Y Y Y Y Y Y Y N Y Y N N
Paddle 50 rpm Y Y Y Y Y Y Y Y Y Y Y Y Y
Paddle 75 rpm N N N Y N N N Y N N Y N Y
Basket 100 rpm Y Y Y Y Y Y Y Y Y Y Y Y Y
Time points 10, 15, 20, 30, 45 Y Y NN Y Y Y Y Y Y Y Y N
minutes
Time points 5, 10, 15, 20, 30, 45 N N Y N N N N N N N Y N Y
minutes
Time points 5, 10, 15, 20, 30, 45, N N N Y N N N N N N N N N

60 minutes

2Japan and Mexico are not mentioned in this table as they do not currently accept BCS-based biowaivers.

bCurrently under consideration for acceptance by the US
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For Canada, these excipients should not differ from
the reference product by more than 10%. For
Colombia and the WHO, these excipients should
not differ by more than SUPAC-IR Level 1 with
respect to the reference product, but the WHO
Prequalification Programme requires that the
quantities of these critical excipients should be the
same (28).

All participants that consider BCS Class III
biowaivers require the formulations to be
qualitatively identical (except for the coating,
colours and flavours), with all the excipients being
quantitatively very similar/similar and those
excipients that may affect bioavailability being
quantitatively the same, with the exception of the
WHO that requires quantitative similarity as for
BCS Class I drugs.

Fixed dose combinations

Australia, Canada, Colombia, EU, South Korea,
New Zealand, Singapore, South Africa,
Switzerland, Taiwan and the WHO would consider
fixed dose combination biowaivers if all the drug
substances are BCS class [ or III. The US is
considering accepting BCS-based biowaivers for
fixed dose combinations (20). If a biowaiver is not
appropriate for one of the drug substances, an in
vivo study is necessary and all drug substances
should be measured. Brazil and Canada accept a
BCS-based biowaiver for one of the component
drugs provided there is no interaction between the
drug substances.

DISCUSSION

The BCS classification system is an objective,
science-based approach with the purpose of
identifying  possible biowaivers to avoid
unnecessary in vivo bioequivalence studies. This
review reveals that two participants do not
currently accept BCS-based biowaivers and that
there are differences in the interpretation and
implementation of these biowaivers for those that
do accept them. However, there are also many
similarities in the requirements of the participants.

The most important difference that hinders
harmonisation =~ of = BCS-based  biowaiver
requirements relates to whether solubility is
classified using the highest strength or the highest
single therapeutic dose of the reference product.
Other complicating factors include differences in
whether in vitro permeability data can be accepted
to support a permeability classification and the
necessity of conducting comparative dissolution

testing between the test product and the local
reference product in each jurisdiction.

The survey identified several areas for
potential regulatory harmonisation or
convergence. The greatest similarities in the
approach to BCS-based biowaivers were observed
between Australia, Canada, Colombia, EU, New
Zealand, South Africa, Switzerland, Taiwan and
the WHO because of the use of a similar pH range
for the solubility classification, similar
requirements for permeability data and the same
cut-off point for the permeability classification at
85%. Except for Taiwan, all of these participants
base the solubility classification on the highest
single dose stated in the reference product
labelling. Furthermore, these participants all accept
BCS Class III biowaivers. Harmonisation with
Singapore is possible because of the same cut-off
value for permeability classification (85%) and pH
range for solubility classification (1.0 to 6.8).
Singapore currently accepts only BCS Class 1
biowaivers and is reviewing its position on BCS
Class III biowaivers. In contrast, harmonization
with Brazil will be more challenging because the
acceptability of BCS-based biowaivers is limited
to those BCS class I drug substances listed in their
regulations. similar challenges exist for South
Korea and the US, based on a different cut-off
value for the permeability classification (90%) and
the wider pH range (1.0 to 7.5) for the solubility
classification. Additionally, the US requires
experimental data for the permeability
classification, unless the absolute bioavailability is
stated in the labelling of the reference product.
However, they continue to make strides towards
harmonisation. This is evident by the recently
revised draft BCS guidance document published
by the US in 2015 (20), as detailed above.

CONCLUSIONS

This review has, with the exception of two
participants who do not accept BCS-based
biowaivers, revealed that the remainder accept
them with varying requirements. Most IGDRP
participants interpret the BCS principles and
conditions similarly and in many instances agree
on specific requirements. This review identifies
potential areas for further regulatory convergence
in considerable detail. Importantly, and signifying
the relevance of this profound scientific and
regulatory discussion internationally, BCS-based
biowaivers is currently under review by the
International Council for Harmonisation of
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Technical Requirements for Pharmaceuticals for
Human Use (ICH) as a topic for potential
harmonisation (29) of this approach to avoiding
unnecessary in vivo studies while also ensuring the

quality,

safety and efficacy of medicines,

especially generics.
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