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Keywords: ABSTRACT: Metronidazole is a class | drug in biopharmaceutics
classification system (BCS) and widely used in Pakistan, various available
brands in local markets along with innovator brand to serve a large
population. In-vitro dissolution testing can be used as waiver for in-vivo

bioequivalence studies of generic brand interchangeability for Class I drugs

In-vitro dissolution,
Class I drugs, BCS,
Similarity factor, Metronidazole,
Immediate release tablets

i.e., highly soluble and highly permeable. The objective of the study was to
determine immediate release tablet dosage form of metronidazole to fulfil the
requirements of 85% drug release in pH 1.2, 4.5 and 6.8 recommended by
WHO. In this study physicochemical quality attributes, price comparison and
dissolution studies were performed on three available brands of
metronidazole 400 mg, one of them is innovator brand and the two others are
test brands. The dissolution profiles were compared by using similarity factor
() that were analyzed by UV spectrophotometer at 278 nm wavelength. The
test brands were very cheap in cost as compared to innovator brand but both
the test brand were failed the dissolution test in all mediums and only
innovator brand showed 85% drug release within 30 minutes. The study
suggested test brands are not equivalent or similar to innovator brand. In-vivo
bioequivalence studies are thus needed for test brands to strengthen this in-
vitro finding.
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INTRODUCTION: Metronidazole is a synthetic
nitroimidazole derivative, chemically
metronidazole is [2-(2-methyl-5-nitro-1H-imidazol-
1-yl) ethanol] with molecular weight of 171.15
g/mol and classified according to BCS as Class |
drug i.e., highly soluble and highly permeable *. In
Pakistan, various brands of metronidazole
immediate release tablets are available including
both innovator brand and generic drug products.

QUICK RESPONSE CODE

[=]3 [=]
[=]

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.8 (7).3133-37

DOI:
10.13040/1JPSR.0975-8232.8(7).3133-37

Article can be accessed online on:
WWW.ijpsr.com

International Journal of Pharmaceutical Sciences and Research

For interchangeability of generic brands with
reference (innovator) brand there should be
pharmaceutically, biologically, and therapeutically
equivalence to guarantee for pharmacotherapy “.
Therapeutically equivalent drug products are
considered if they meet the regulatory criteria of
pharmaceutical equivalence and bioequivalence >
For determination of therapeutic effectiveness, the
aspects of safety, quality and purity has to be
evaluated. Class | includes drugs with high
solubility and high permeability. A waiver is
recommended for Class | drugs may if 85% or
more of drug content is released in 15 min (very
rapid release) in three different buffer solutions or
f, statistics may needed to compared when greater
than 85% is released in 30 min (rapid release) > ®.
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This study designed for comparison of the
dissolution results for two generic products of
metronidazole (BCS Class | drugs) available in
markets of Pakistan with those of the innovator
products. Also investigated immediate-release
tablets of metronidazole fulfill the requirements of
85% or more drug release in 15 or 30 min in all
three buffers (pH 1.2, pH 4.5 and pH 6.8) using in
vitro dissolution testing. Drug release was assessed
for bioequivalence in accordance with the WHO
requirements * for biowaivers for immediate-release
tablets containing metronidazole.

MATERIALS AND METHOD: Metronidazole
was gifted from Searle Pakistan Limited, three
different locally available brands of metronidazole
400mg tablet were purchased from Karachi,
Pakistan. Hydrochloric acid (HCI) (Merck
Chemicals), Sodium hydroxide (NaOH) and
Potassium dihydrogen phosphate (Sigma Aldrich-
Germany) and distilled water were used for buffer
solutions.

Instrumentation: Comparative  study  of
metronidazole was carried out on Electronic
balance (FX 400), Hardness Tester, disintegration
apparatus (121-L Galvano Scientific), pH meter,
dissolution apparatus (GDT 7-L  Galvano
Scientific) and UV -Vis Spectrophotometer
(Shimadzu) available in Research Lab of Jinnah
University of Women.

Physicochemical attributes: Weight variation,
diameter and thickness were tested on twenty units
of each brand, whereas hardness and disintegration
was performed on ten and six units respectively
with recommendations of USP °.

Cost Comparison: The differences of price of test
brands were compared with innovator brand price
by using formula given *°

(price of innovator - price of test) / Price of
innovator*100
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In-vitro Dissolution test: The drug release profile
of metronidazole tablets was determined in 900ml
buffer solutions of pH 1.2, 4.5 and 6.8 prepared
according to USP at 50 rpm in apparatus Il at
temperature 37 °C + 0.5. 10ml of samples were
collected after predetermined time interval i.e., 5,
10, 15, 30, 45, 60, 90 and 120 min and replaced by
freshly prepared medium at the same time in order
to maintain sink condition. Further dilution of
samples is made by taking 0.45ml sample and
makeup its volume up to 10ml with respective
medium. Absorbance of all the samples is taken at
wavelength of 278nm by UV Spectrophotometer so
that concentration in each time interval can be
determined

Dissolution Profile Comparison: Similarity factor
(f,) recommended by FDA was determined
differences between in vitro dissolution profiles of
test brands with innovator **

f=50*log {[1+ (1/n) £ t=In (Rt-Tt) 2] -0.5 *100}
f, value between 50 — 100 ensure similarity among
two dissolution profiles.

TABLE 1: COST OF THREE BRANDS OF
METRONIDAZOLE 400MG TABLETS
S. no Brand Price/10units % Price
Code (PKR) difference
1 MND1 157.5 innovator
2 MND2 16.9 146%
3 MND3 13.7 148%

PRICE PER 10 UNITS

MHND1 MND2Z MND3
BRAMNDS

FIG. 1: COST OF 10 UNITS IN RUPEES

TABLE 2: PHYSICAL PARAMETERS OF THREE BRANDS OF METRONIDAZOLE 400MG TABLETS

Product Weight £S.D Thickness Diameter Hardness Disintigration
(mg) +S.D (mm) +S.D (mm) +S.D (Kg) +S.D (min)
MND1 760+0.02 5.15+ 0.12 11.044+0.01 9.025+1.06 1.1+0.25
MND2 758+0.01 6.66 +0.08 9.546+2.73 11.445+2.287 1+0.35
MND3 783+0.05 6.54 +0.05 15.06+1.71 15.01+3.44 6+0.36
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TABLE 3: SIMILARITY FACTOR OF METRONIDAZOLE TABLETS

Product pH 1.2 pH 4.5 pH 6.8

% DR f, % DR f, % DR f,
MND1 + + +
MND2 - 38.6 - 35.64 - 47.46
MND3 - 40.69 - 41.78 - 49.33

MND1 Reference brand (innovator)

(+) =85 % of drug release within 30 minutes, (-) less than 85% drug release within 30 minutes

pH1.2

Time

[MNDL IMME2 [MMEE

FIG. 2: % DRUG RELEASE OF METRONIDAZOLE
IMMEDIATE RELEASE TABLETS IN pH 1.2

pH4.5

0 40 50 100 120 140

Time
[VIMEL [ANDZ MND3

FIG. 3: % DRUG RELEASE OF METRONIDAZOLE
IMMEDIATE RELEASE TABLETS IN pH 4.5

pHG.8

Time

ML MMMD2 MMDE

FIG. 4: % DRUG RELEASE OF METRONIDAZOLE
IMMEDIATE RELEASE TABLETS IN pH 6.8

DISCUSSION: In developing countries like
Pakistan only innovator brand by multinational
manufacturer is not enough to serve all population,
in market local manufacturing of various brands of
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same generic are also available. The present study
was designed to check the quality of locally
available brands of metronidazole 400 mg tablets in
Karachi, Pakistan and compared with an innovator
brand. Various physicochemical attributes were
performed including weight variation, thickness,
diameter, hardness, disintegration and dissolution
were tested. For interchangeability metronidazole
tablets (Class | drugs) were tested by using in-vitro
dissolution testing in pH 1.2, 4.5 and 6.8.

The cost of 10 units of innovator brand (MND1)
was 157.50 and test brands (MND2 and MND3)
were 16.90 and 13.70 rupees respectively, price
differences of test brands were 146% and 148%
which is very cheap in comparison with innovator
brand (Table 1) and can be affordable with most of
population of developing country like Pakistan.

Various
assessment marketed brand of
metronidazole Physical attributes are
important quality aspect for tablet formulation
(Table 2) average weight, and hardness of all
brands were 760 mg, 758 mg and 783 mg,
thickness were 5.15, 6.66, 6.54 mm, diameter were
11.04, 9.54, 15.06 mm and hardness were recorded
as 9.02, 11.44 and 15.01 kg respectively, all
physical parameters lies within limits.

studies have attempted for

of different
12, 13, 14

quality

From Pakistan there were not enough studies have
published for interchangeability of metronidazole
immediate release tablet dosage forms available in
local markets. Metronidazole is a class | drug i.e.,
highly soluble and highly permeable in
Biopharmecutics Classification System (BCS) *°. In
this study we also performed dissolution test pH
1.2, 4.5 and 6.8 to determine 85% drug release in
30 minutes in accordance with WHO requirement
for biowaiver of immediate release dosage form of
class | drug, the innovator or reference brand
resulted 85% drug release within 30 minutes in all
mediums and none of the test brand was released
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85% in 30 minutes (Table 3). The % drug release
of reference brand (MND1) in pH 1.2, 4.5 and 6.8
were 88.6%, 85.23%,86.46 %, whereas test brands
MND2 and MND3 were 60.25%, 58.39%, 67.7 and
57.14%, 64.6 % and 69.88% respectively (Fig. 2-
4). Previously a study was conducted to compare
various brands of metronidazole to comparator
pharmaceutical product (Innovator or reference
brand) and found none of tested metronidazole
product in-vitro equivalent Another study
resulted only 8 out of 11 metronidazole tested
products resulted as very rapidly dissolving as
defined by the WHO, whereas 2 of them failed
f, acceptance criteria in pH 6.8 . In-vitro
dissolution was used in several studies for
therapeutic equivalence of metronidazole tablets, a
study from Nigeria showed 8 out of 12 tested
brands of metronidazole in-vitro equivalent ', a
study published revealed all tested brands found
equivalent and can be use as substitution 2.

In the present study none of the test product
passed f, acceptance, the excipients quality and
manufacturing process are key factors for proper
dissolution and timely drug release of test brands
in the same way as the reference product *°. Health
care concern should have prescribed the innovator
brand for better treatment outcomes of
metronidazole therapy. This study also suggested
that test brands of metronidazole immediate release
tablets used were not fulfilled the requirement of
WHO for biowaiver of class I drug, cannot be used
as interchangeable pharmaceutical product and
further recommended for in-vivo bioequivalence
studies.

CONCLUSION: In-vitro dissolution studies of
marketed available test brands with innovator brand
are used to established a better interchangeability
for metronidazole immediate release tablets. All
test brands failed in-vitro dissolution testing and
further recommended for in-vivo bioequivalence
studies.
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