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ABSTRACT
Ciprofloxacin is a flouroguinoline antibiotic with a broad spectrum of activity used for the treatment of various
bacterial infections including anthrax. The use of substandard or fake ciprofloxacin products will jeopardise
their usefulness. Hence, the need for provisions of simple and cost-effective method(s) of assay that will
encourage regular and quick sampling of ciprofloxacin tablets. Different brands of ciprofloxacin hydrochloride
tablets purchased randomly from drug stores in the study centre, and coded A-J, were assayed for weight
uniformity, friability, hardness, disintegration, dissolution rate using standard physical methods. Their
percentage drug contents were determined using spectrophotometric and titrimetric methods. The
spectrophotometric measurement was done at a wavelength of 276nm while the titrimetric method was based on
oxidative reaction between ciprofloxacin and potassium permanganate yielding the oxide as a greyish pink
colour at end point. All the brands met the requirements for weight uniformity, friability, disintegration and
dissolution. Only one brand, sample E, failed the hardness test. The titrimetric and spectrophotometric assay
showed that seven of the brands met the British Pharmacopoeia requirement for percentage drug content (95.0-
105.0%). Statistical analysis showed no significant difference (p<0.05) between the results obtained from both
the titrimetric and spectrophotometric methods. The two methods are reliable, simple and cost-effective and can

be routinely used to assay ciprofloxacin tablets.
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INTRODUCTION

Ciprofloxacin is a broad spectrum second-
generation fluorinated quinolone antibacterial drug
available for oral, parenteral and ophthalmic
administration (Ghelani, 2017; Drugs.com, 2018).
It is in the 19™ World Health Organisation (WHO)
Model List of Essential Medicines (WHO, 2015). It
is useful in the treatment of respiratory tract,
urinary tract, reproductive tract and gastrointestinal
tract infections as well as many other bacterial
infections caused by susceptible strains (Dixon et
al.,, 1999; Centers for Disease Control and
Prevention, 2001; Stamm and Norrby, 2001;
American Academy of Pediatrics, 2015). It acts by
inhibiting DNA gyrase (a type Il topoisomerase)
and topoisomerase IV thereby inhibiting bacterial
cell division (Bearden and Danziger, 2001). As
with other fluoroguinolones, ciprofloxacin forms a
chelate complex with antacids and metallic cations
which  leads to altered absorption and
bicavailability of the drug (Uivarosi, 2013).

Due to the fact that different companies
manufacture and distribute ciprofloxacin, there is
the risk of purchasing substandard brands which
could result in poor clinical outcome and threat to
health. The results of consuming falsified,
substandard or counterfeit drugs could be

devastating (Weaver and Whalen, 2012; Ubajaka et
al., 21016). Enhanced surveillance for counterfeit
medicines and improvement in communication of
risk information to stakeholders with the ultimate
aim of protecting the consumer has been
recommended (Mackey et al., 2015). Regular
monitoring of drugs in circulation is one way of
improving surveillance. For ciprofloxacin, this
monitoring could be encouraged by provision of
simple, easy to use, accurate and reproducible
analytical assay procedure.

EXPERIMENTAL

Materials: Ten brands of 500mg ciprofloxacin
tablets within their shelf-life purchased from
different pharmacies in Uyo and coded A to J were
used for this assay. The reagents were of analytical
grade and used as purchased.

Extraction of pure ciprofloxacin: Ten tablets of
brand A were pulverized and extracted using 40ml
methanol, filtered and evaporated to obtain pure
ciprofloxacin. Ciprofloxacin hydrochloride pure
sample extracted was evaluated to ensure its
authenticity.  The extracted drug (0.1g), was
accurately weighed and dissolved in 25mL of
0.01M NaCH in a 100mL volumetric flask. This
was shaken and made up to volume with 0.01M
NaOH.
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The resulting solution was then scanned for
maximum wavelength of absorption (Amax) using
UV-Vis Spectrophotometer at the wavelength (1)
range of 200-300nm. The highest absorbance was
observed at a A of 276nm which corresponds to that
found in the literature.

Weight Analysis: Twenty tablets of each brand
were randomly selected and weighed individually
using electronic balance (Shimadzu, Japan). The
mean weight, standard deviation and percentage
deviation of each brand calculated.

Friability Test: Ten tablets of each brand were
randomly selected and weighed together to obtain
weight W,. Each brand was subjected to friability
test in a Roche friabilator at 25 revolutions per
minute for 4 minutes after which each batch was
reweighed to obtain weight W. The weight loss was
calculated (W, W).

Hardness Test: Five tablets of each brand were
randomly selected and subjected to crushing force
using a Mosanto hardness tester. The average
crushing pressure required for each brand was
determined.

Disintegration Test: Six tablets of each brand
were randomly selected and put in a digital tablet
disintegration test apparatus using 900ml distilled
water as the disintegration medium at 37°C. The
time taken for each brand to disintegrate
completely was recorded.

Dissolution Test: The dissolution profile of each
brand of ciprofloxacin was measured according to
the method described in British Pharmacopoeia
(2008) using a digital tablet dissolution apparatus
in 900ml of 0.1N HClI at 37°C.

Spectroscopic assay: Pure ciprofloxacin sample
100mg was dissolved in 100ml of 0.01M NaOH to
obtain a stock solution of 1mg/ml. From the stock
solution 5ug/ml, 10ug/ml, 20ug/ml, 30ug/ml,
40ug/ml and 50ug/ml working solutions were
prepared and their absorbance measured at 276nm.
The absorbance versus concentration graph was
plotted to obtain the standard calibration curve.
Twenty tablets of each brand of ciprofloxacin tablet
were pulverised and portions equivalent to 100mg
of drug extracted with 100ml of 0.01M NaOH to
give stock solutions of 1mg/ml of each of the
brands. Aliquots of 10ug/ml of each brand were
prepared from each stock and their respective
absorbance measured at 276nm. These were
extrapolated on the standard curve to obtain the
respective  extrapolated concentrations. The
percentage recoveries were obtained by comparing
the extrapolated concentrations with the expected
concentrations (label claim).

Titrimetric assay: Portions of each brand of the
powdered drug samples equivalent to 100mg
ciprofloxacin were dissolved in 1M H,SO,, filtered
and made up to 100ml using distilled water to give
solutions of 10ug/ml. 25ml of each of the resulting
solutions were transferred into 250ml conical
flasks, 10ml of 0.02M standardized potassium
permanganate (KMnQ,) added to each, thoroughly
mixed and set aside for 15 minutes. The un-reacted
oxidant in each sample was back titrated with 0.1M
ferrous sulphate solution. A blank titration was
performed simultaneously and the amount of
ciprofloxacin in the measured aliquot calculated
from the amount of KMnQ, that reacted with the
drug in the various samples. The potassium
permanganate was standardized by the method
described by Olaniyi and Ogungbamila (1998).

RESULTS AND DISCUSSION

All the brands complied with the British
Pharmacopoeia (2008) specification for weight
uniformity of uncoated tablets which is 5% of
deviation from the mean value (Table 1). Strict
adherences to Good Manufacturing Practice during
the granulation and compression stages ensure
tablet weight uniformity. All the brands passed the
friability test as they all had a weight loss of less
than 1% (Table 2). Good friability property ensures
tablets do not chip during transportation as a result
of abrasion and is an evidence of good finished
product. One brand (E) showed a suboptimal
crushing value of 3.9Kg/cm® as against the
prescribed range of 4-10Kg/cm? (Table 3). All the
brands tested disintegrated within the prescribed
limit of 15 minutes (Table 4). The presence of
suitable disintegrants in adequate proportions
ensures the production of tablets which are free
from disintegration problems (Jantratid et al.,
2008). Figure 1 is a graphical representation of the
dissolution profile of the different brands of
ciprofloxacin. All the brands passed the British
Pharmacopoeia (2008) specification of 70%
dissolution in 30 minutes for uncoated tablets. The
dissolution of drug from oral solid dosage forms is
a necessary criterion for determination of drug
bioavailability. It serves as useful tool in assessing
the probable in vivo performance of a drug as well
as in identifying unacceptable and substandard
drug products (Shah, 2001; Jaman et al., 2015).

From the quantitative assay results only seven out
of the ten brands (70%) met the British
Pharmacopoeia (BP) 2015 specification (95-105%)
(British Pharmacopoeia, 2015). Adegbolagun et al.,
(2008) used a non-aqueous titrimetric method to
assay ten brands of ciprofloxacin. They had
recoveries of 19.7-87.27% for three brands, 90.03-
90.62% for six brands and 96.17% for one brand.
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Table 1: Weight uniformity analysis of different brands of ciprofloxacin tablets

Sample A B Cc D E F G H | J
Mean weight(mg) 736.8 763.0 8055 7565 9745 736.8 660.5 7489 782.0 866.0
SD (n=10) +8.73 +6.62 +3.64 +845 +335 873 640 933 +6.11 +6.64
% Deviation 1.18 0.87 0.45 0.01 0.34 0.01 0.97 1.25 0.78 0.77

Permissible percentage deviation is 5%

Table 2: Friability analysis of different brands of ciprofloxacin tablets

Sample A B C D E F G H | J
Wo(mg) 7368 7631 8056 7565 9745 9274 6605 7490 7820 8660
W(mg) 7363 7623 8046 7522 9702 9268 6600 7477 7816 8652
Wo-W 5 8 10 45 43 6 5 13 4 8
% Weight loss  0.67 0.1 012 057 044 0.065 0.076 017 005 0.09

Permissible percentage weight loss is 1%

Table 3: Hardness analysis of different brands of ciprofloxacin tablets

Sample A B C D E F G H | J

Average crushing strength (Kg/lcm?)  7.18 6.08 6.10 7.42 322 738 610 7.06 906 5.90

Permissible crushing strength is 4-10 Kg/cm?

Table 4: Disintegration analysis of different brands of ciprofloxacin tablets

Sample A B

C

D E F G H | J

Mean disintegration time (min) | 4.28 | 2.60

8.18

245 | 0.41 | 452 | 3.00 | 8.30 | 13.03 | 6.35

Permissible disintegration time is <15 minutes

They concluded that 70% (seven brands) of the
brands assayed conformed to the compendium
specification for content of active ingredient of
ciprofloxacin. However, this is because they
considered their results using United States
Pharmacopoeia (USP) specification which allowed
a wider range (90-110%) of recovery (United
States Pharmacopoeia, 2000 and 2014). If they had
applied British Pharmacopoeia specification, which
is a narrower margin, only one of the brands which
had 96.17% recovery would have passed the test.
Some other workers had applied USP specification

and had given pass mark to products that would
have otherwise failed the test if they had used BP
specification (95-105%). Earlier works by Getu and
Awot (2010) and Igboasoiyi et al., (2014)
employed the BP specification in arriving at their
conclusions. There is need to harmonise the
specifications (BP and USP) so that the
manufacturers and researchers will be adequately
guided. The BP range of 95-105% which is actually
100%=5.0 is recommended as it will challenge
manufacturers to employing the finer points of
quality assurance to ensure better products that will
realise desired treatment outcomes
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Figure 1: Graph of dissolution of different brands of ciprofloxacin tablets.

The spectrophotometric assay showed that all the brands tested had drug content of between 94.5% and 99.3%

(Table 5) and the titrimetric assay showed drug contents of between 91.4% and 99.2% (Table 6).

Table 5: Result of UV-Vis spectrometry assay of ciprofloxacin 500mg

Sample A B C D E F G H | J

Recovery (%) 95.6  99.3 98.8 97.0 940 9638 92.8 945 975 97.0

Table 6: Result of titrimetric assay of ciprofloxacin 500mg

Sample A B C D E F G H | J
Amount (mg) 475.6 496.2 4905 486.0 468.1 483.0 460.5 456.8 488.7 485.0
% purity 95.1 99.2 98.1 97.3 93.6 96.6 92.1 91.4 97.7 97.0

The back-titration method using KMnO4 which has
been described in this work is affordable and easily
applicable. Statistical analysis using student t-test
showed that the difference between the results
obtained from the spectrophotometric and
titrimetric assay methods were not significant at P
< 0.05 confidence level for all the brands analysed.
This shows that either of the methods is reliable
and accurate. The two assay methods adopted in
this study are simple, cost effective, reproducible
and sufficiently sensitive and can be routinely used
to quickly assay brands of ciprofloxacin HCI to
ascertain the quality and purity.

CONCLUSION

Seven out of the ten brands analysed (70%) met the
British Pharmacopoeia specification for tablet
purity (95-105%). There is need to harmonise the
compendia specifications on acceptable content of

active ingredients. The two assay methods adopted
in this study are simple, cost effective, reproducible
and sufficiently sensitive and can be routinely used
to quickly assay brands of ciprofloxacin HCI to
ascertain the quality and purity.

REFERENCES

Adegbolagun, O. A, Olalade, O. A. and Osumah,
S. E. (2007). Comparative Evaluation of the
Biopharmaceutical and Chemical Equivalence of
some Commercially Available Brands of
Ciprofloxacin Hydrochloride Tablets. Tropical
Journal of Pharmaceutical Research, 6 (3): 737-
745.

American Academy of Pediatrics. (2015) Red
Book: 2015 Report of the Committee on Infectious

Igboasoiyi et al. Quality Assessment of Brands of Ciprofloxacin Hydrochloride Tablets Sold In Uyo Metropolis

Page 92

NIJOPHASR



Nigerian Journal of Pharmaceutical and Applied Science Research, 7(2): 89-93,

May 2018 (ISSN 1485-8059

Available at www.nijophasr.com)

Diseases. 30th ed. Elk Grove Village, IL: American
Academy of Pediatrics.

American Medical Association (2001). Diagnosis
and management of foodborne illnesses: a primer
for physicians. MMWR Recomm Rep. 50(RR-2):1-
69.

Andersson, M. |. and MacGowan, A. P. (2003).
Development of the Quinolones. Journal of
Antimicrobial Chemotherapy, 51 (1): 1-11.

Bearden, D. T. and Danziger, L. H. (2001).
Mechanism of Action of and Resistance to
Quinolones. Pharmacotherapy, 21 (10): 224-232.

British Pharmacopoeia (2008). Monographs on
Medicinal and Pharmaceutical Substances. Her
Majesty’s Stationery Office, London. 1: 534-537.

British Pharmacopoeia (2015). British
Pharmacopoeia Commission, London. 3: 320.

Dixon TC, Meselson M, Guillemin J, Hanna PC.
(1999). Anthrax. The New England Journal of
Medicine 341:815-826. [PubMed 10477781]

Drugs.com (2018). Ciprofloxacin Monograph for
Professionals
https://www.drugs.com/monograph/ciprofloxacin.h
tml

Retrieved 28/04/18

Duggirala, A., Joseph, J., Sharma, S., Nutheti, R.,
Garg, P., Das, T. (2007). Activity of Newer
Fluoroquinolones Against Gram-Positive and
Gram-Negative Bacteria Isolated from Ocular
Infections: An In Vitro Comparison. Indian
Journal of Opthalmology, 55 (1): 15-19.

Getu, K and Awot, G.E (2010). Quality
Assessment  of the Commonly Prescribed
Antimicrobial Drug, Ciprofloxacin  Tablets,
Marketed in Tigray, Ethiopia. MEJS Volume 2 (1):
93-107. DOI.10.4314/mejs.v2i1.49656

Ghelani R (2017). Ciprofloxacin  Patient
Information uses, dosage, warnings, side effects.
http://www.netdoctor.co.uk/medicines/infections/a
28009/ciprofloxacin-uses-and- things-to-know/
Retrieved 24/04/2018

Igboasoiyi A.C., Attih E.E., Ofoefule S.I., Umoh
E.D. and Udoh O.C. (2014). Spectrophotometric
Determination of Ciprofalxocin Using Charge-
Transfer Complexation Technique. International
Journal of Innovative Research and Development.
3(11): 177-182

Jaman M., Chowdhury A. A. , Ranal A. A,
Masum S. M., Ferdous T., Rashid M. A. and
Karim. M. M. (2015). In vitro evaluation of
Ciprofloxacin Hydrochloride. Bangladesh J. Sci.
Ind. Res. 50(4), 251-256.

Jantratid, E., Janssen, N., Reppas, C. and
Dressman, J. B. (2008). Dissolution Media
Simulation Conditions in the Proximal Human
Gastrointestinal Tract: An Update. Pharmaceutical
Resources, 25: 1663-1676.

Olaniyi A.O. and Ogungbamila F.O. (1998).
Experimental Pharmaceutical Chemistry 2™
Reprint, Shaneson C.I. Limited, Ibadan

Shah V. P. (2001), Dissolution: a quality control
test vs a bioequivalent test. Dissolution
Technologies 8(4): 1-2.

Stamm, W E. and Norrby, S. R. (2001). Urinary
Tract Infections: Disease Panorama and
Challenges. The Journal of Infectious Diseases,
183 (1): S1-S4.

Uivarosi, V. (2013). Metal Complexes of
Quinolone Antibiotics and their Applications. An
Update. Molecules, 18 (9): 11153-11197.

United States Pharmacopoeia (USP). 24 NF 19.
United  States  Pharmacopoeia  Convention
Incorporation , pp 1882-1883

United States Pharmacopoeia National Formulary
USP 37NF 32. (2014). Ciprofloxacin Official
Monograph,  United  States  Pharmacopeial
Convention 12601. Twinbrook, Parkway, Rockville
MD 20852, 2:2355-2356

World Health Organization (2015). 19" WHO
Model List of Essential Medicines, p. 8.

Igboasoiyi et al. Quality Assessment of Brands of Ciprofloxacin Hydrochloride Tablets Sold In Uyo Metropolis Page 93
NUJOPHASR


https://www.drugs.com/monograph/ciprofloxacin.html
https://www.drugs.com/monograph/ciprofloxacin.html
http://www.netdoctor.co.uk/author/13732/rita-ghelani/
http://www.netdoctor.co.uk/medicines/infections/a28009/ciprofloxacin-uses-and-%20%20%20%20%20things-to-know/
http://www.netdoctor.co.uk/medicines/infections/a28009/ciprofloxacin-uses-and-%20%20%20%20%20things-to-know/

