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ABSTRACT:

The present work is about to determine the efficacy of different Branded and generic pharmaceuticals
(antimicrobials). Branded formulations are at high cost, so that the poor can’t afford to buy them. Therefore
the generic drugs of various pharmaceutical companies are sold at low cost are checked for their therapeutic
efficacy by comparing with that of branded for their efficacy (antimicrobial activity). Different branded and
generic formulations of Amoxicillin were selected and their efficacy was tested by using cup plate method
and minimum inhibitory concentration of drug that is effective towards microorganism.
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1. INTRODUCTION:

Objective: The objective of present study is
to compare the antimicrobial activity of
branded, generic formulations of amoxicillin
and pure drug of amoxicillin on Escherichia
coli, Staphylococcus aureus, Bacillus subtilis
and Pseudomonas aeruginosa.

Branded vs Generics: The difference
between a brand-name product and a generic
one is designed to be transparent. Once the
patent life expires on a brand-name drug
product, it is eligible to be made into a
"generic drug." To do this, the generic drug
manufacturer must ensure that the drug they
are producing contains the same active
ingredient(s) as the brand-name product, in
the same dosage form, at the same dose or
concentration, and for the same route of
administration (for example, amoxicillin 500
milligram (oral) capsule). The drug may differ
in color, shape, taste, inactive ingredients,
preservatives and packaging, however.
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Because of these differences, the generic drug
manufacturers are required to submit
additional paperwork to the FDA to prove
that their product is manufactured in
accordance with good manufacturing
practices (GMPs), and is as pure and stable as
the branded product. Additionally, the
generic needs to meet pharmacokinetic
parameters in the body, which means it must
dissolve (in a beaker) at the same rate and to
the same extent as the original. This process
ensures that the two products are
bioequivalent because if product A and
product B dissolve in a virtually identical
manner, then they should behave the same in
the body.

Amoxicillin is an antibiotic belongs to
penicillin group of drugs useful for the
treatment of a number of bacterial infections.
It is the first line treatment for middle ear
infections. It may also be used for strep
throat, pneumonia, skin infections, and
urinary tract infections among others.[21 It is
IJAPB


mailto:vasavithanvi@gmail.com

Vasavi | et al.

taken by mouth, or less commonly by
injection.
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Fig. 1: Structure of Amoxicillin
2. MATERIALS AND METHODS

The branded forms of amoxicillin drugs such
as Almox, Novamox, Acmox, Actimox,
Amoxipen and Benimox (250mg) and Generic
drugs such as Labmox, Merimox, Trimox,
Amx-500, Novamax and Cipmax were used
for the study. The activities of these
formulation were compared with pure
amoxicillin procured from Arrow chemicals.
Four different isolates were selected for the
study. Two gram positive and two gram
negative organisms. The efficacy of the
antibiotics was tested using cup plate B3 4 5l
method and for minimum inhibitory
concentration - dilution test method.24 hrs
old cultures of the organisms were used for
the study. The isolates were maintained by
sub culturing on nutrient agar slants.
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Fig. 2: Different branded & generic
products and pure drug of amoxicillin:

2a-ALMOX-500; 2b-NOVAMOX-500; 2c-
LABMOX-500; 2d-MERIMOX-500; 2e-Pure
drug.

2.1 Preparation of drug sample dilutions

Tablets were powdered and 50mg of powder
(equivalent to 50 mg of drug) of each drug
(pure, branded and generic drugs) was
dissolved in 10 ml of methanol that
represents S1-5 mg drug in 1 ml of methanol.
S2 dilution (2.5 mg) was prepared by adding
1ml of S1 drug and 1ml of methanol to S2
tube. S3dilution (1.25 mg) was prepared by
adding 1ml of S2 drug and 1ml of methanol to
S3 tube. Thus 3 dilutions (S1, S2, and S3)
were prepared. Methanol is used as control
for the assay.

2.2 Assay- cup plate method!s

50 pL of freshly prepared cell suspension
(required organism) was inoculated into
freshly prepared and sterilized nutrient agar
medium by maintaining optimum
temperature and transferred to sterile petri
dishes and allowed them to solidify. The
dishes or plates were placed on a smooth
surface to ensure that the layers of medium

are uniform in thickness. Cavities or cups
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were made using stainless steel borer and
labeled them properly. Three different
concentrations of drug (pure drug, branded
and generic formulation) and control-
Methanol was placed in the cavities, and
allowed the petri plates for diffusion at room
temperature for a period of 1 to 4 hrs. The
plates were incubated at 37°C for a period of
24 hrs. The diameter of zone of inhibition was
measured using zone reader.

2.3 Minimum Inhibitory Concentration
(MIC)

The minimum inhibitory concentration!”9 is
the lowest concentration of an antibiotic that
prevents visible growth of abacterium (in
other words, at which it has
bacteriostatic activity), whereas the
minimum bactericidal concentration (MBC) is
the concentration that results in microbial
death (In other words, the concentration at
which it is bactericidal). For determination of
minimum inhibitory concentration, dilution
test method is used. It involves culturing
specific bacterial species in a liquid nutrient
broth media into which stainless steel
cylinders are dipped and then dried. The
dried cylinders are then immersed in
antibiotic solution under test for about
10min. The cylinders are then transferred to
sterile culture medium and incubated for two
days. The concentration of antibiotic
(amoxicillin) that kills the organisms
effectively was determined![10l.

2.4 Preparation of sample dilutions

Seven different dilutions (1250, 625, 312,
156, 78, 39, 19 pg/ml) of each antibiotic were
prepared for conducting MIC. 40 pl of
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respective dilution of each drug was added to
respective test tubes and kept in an incubator
at 37°C for a period of two days. The
concentration of an antibiotic (amoxicillin)
that kills the organisms effectively was
determined.

3. RESULTS AND DISCUSSION

The antimicrobial activity of amoxicillin of
branded, generic and pure drug was not
observed at 5mg/ml for Bacillus subtilis and
Pseudomonas aeruginosa. Zone of inhibition
was observed at 5mg/ml for Escherichia coli
and Staphylococcus aureus. The antimicrobial
activity of branded drugs was similar to that
of that of generic drugs.

The effect of branded, generic and pure
Amoxicillin antibiotic on different organisms
were represented in the fig:5. All the
formulations of branded, generic and pure
drug of amoxicillin doesn’t have noticeable

effect on gram positive organisms.

3.1 Minimum inhibitory concentration
determination:

In order to conduct minimum inhibitory
concentration, seven different dilutions
(1250, 625, 312, 156, 78, 39, 19 pg/ml) of all
antibiotics were prepared.

MIC of amoxicillin results shown that Almox
of branded formulation has got MIC value at
625 pg/ml for both gram negative organisms,
where as remaining branded, generic
formulations and pure drug has MIC value of
1250 pg/ml. Pure drug also has similar
activity as that of generics and branded
forms.
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Table 1: Diameter of zone of inhibition of branded products and pure drug

Diameter of zone of inhibition (cm)

Organism Drug S1-5mg  S2-25mg  S3-1.25mg
Almox 2.1 1.7 1.2
Novamox, 2.0 1.6 1.0
Acmox, 2.0 1.8 1.4
Actimox, 1.9 1.5 1.1
Escherichia coli Amoxipen 2.1 1.8 1.5
Benimox 2.0 1.5 1.1
Pure drug 2.1 1.7 1.5
Almox 2.1 1.7 1.5
Novamox, 2.0 1.6 1.3
Acmox, 1.8 1.5 1.1
Staphylococcus 4 timox, 1.9 1.6 1.4
aureus Amoxipen 1.8 1.7 1.1
Benimox 2.0 1.6 1.0
Pure drug 2.0 1.7 1.3

Note: All branded forms exhibit similar activity against microorganisms

2.5 . Antibiotic assay by cup plate method- organism
E 5 Escherichia coli Branded drugs B Almox
‘= B Novamox,
= 1.5
= B Acmox,
Z 1 |
= W Actimox,
Sl
; 0-> B Amoxipen
N H Benimox
1 2 3
Concentration of the antibiotic designated as S1,S2 and S3 Pure drug

Fig. 3: Antibiotic assay of branded drugs using cup plate method. Test organism- E. coli

Table 2: Diameter of zone of inhibition of generic products and pure drug

Diameter of zone of inhibition (cm)

Organism Drug S1-5mg/ml S2-2.5 mg/ml S31.25 mg/ml

Labmox 2.0 1.6 1.1

Merimox 1.9 1.5 1.0

Trimox, 1.9 1.4 1.2

Escherichia coli Amx-500 2.0 1.5 1.1
Novamax 1.9 1.6 1.3

Cipmax 1.8 1.7 1.3

Pure drug 2.0 1.8 1.6
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Labmox, 2.1 1.8 1.4
Merimox 2.0 1.9 1.6
Trimox, 2.2 1.8 1.5
Staphylococcus
Amx-500 1.9 1.7 1.2
aureus
Novamax 1.9 1.6 1.3
Cipmax 1.8 1.6 1.3
Pure drug 2.1 1.9 1.5
__ 2.5 Antibiotic assay by cup plate method- organism
5 Escherichia coli - Generic drugs # Labmox
E B Merimox
g W Trimox,
2
£ HAmMx-500
E B Novamax
9 1 2 3 m Cipmax
W Pure drug

concentration -mg/ml designated as S1, S2 and S3

Fig. 4: Antibiotic assay of generic drugs using cup plate method. Test organism- E. coli

Fig. 5: Antibiotic assay of branded and generic formulations of amoxicillin-cup plate method

5(a)-Effect of Almox (branded) on S. aureus; 5(b)-Effect of Almox (branded) on E. coli; 5(c)-Effect of
pure drug on E. coli and 5(d)-Effect of Novamox (generics) on S. aureus
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Table 3: MIC of different branded, generic formulations of amoxicillin and pure drug of
amoxicillin

Organism Drug

Minimum inhibitory concentration

(ng/ml)
Branded formulations

Almox 625

Novamox, 1250

Acmog, 1250

Escherichia coli Actimox, 1250
Amoxipen 1250

Benimox 1250

Pure drug 1250

Almox 625

Novamox, 1250

Acmox, 1250

S“’pgi’ ioefgcc“s Actimox, 1250
Amoxipen 1250

Benimox 1250

Pure drug 1250

Generic formulations
Labmox 1250
Merimox 1250
Trimox, 1250
Escherichia coli Amx-500 1250
Novamax 1250
Cipmax 1250
Pure drug 1250
Niesimon 1250
Trimox 1250
Staphylococcus ’ 1250
Amx-500

aureus N 1250
Cipmax 1250
Pure drug 1250

4. CONCLUSION

From the above results, we had concluded
that generic drugs showed same amount of
activity as that of branded drugs as it was
proved microbiologically.

So as a pharmacist we preferred generic
drugs than branded forms as they are cost
effective and equally active as branded ones.
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