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ABSTRACT

The key intend of this review is to estimate the Ciprofloxacin and its combination of drugs by various
analytical techniques. Ciprofloxacin is an antibiotic agent belonging to the class Fluoroquinolones
used to treat bacterial infections such as urinary tract infections and pneumonia. This review
enlighten the different analytical techniques like UV Spectrophotometry, chromatographic
techniques like High performance liquid chromatography(HPLC), Ultra Performance Liquid
Chromatography (UPLC), High performance thin layer chromatography(HPTLC) and
hyphenated techniques like Liquid chromatography-Mass spectroscopy(LC-MS), Ultra
Performance Liquid Chromatography-Mass Spectroscopy (UPLC-MS)are discussed for the
estimation of Ciprofloxacin and its combination of drugs by various researches. This review
makes clear that the best suitable conditions favoring for the Ciprofloxacin estimation.
Keywords: Ciprofloxacin, HPLC, HPTLC, LC-MS, UPLC-MS

INTRODUCTION

Ciprofloxacin is an antibiotic agent tract infections and pneumonia [1].
belonging to the class fluoroquinolones used Ciprofloxacin is a 1-cyclopropyl-6-floro-1,4-
to treat bacterial infections such as urinary dihydro-4-oxo-7-(1-piperazinyl)-3-
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quinolinecarboxylic acid with empirical
formula: Ci7HisFN3Os. Ciprofloxacin has a
molecular weight of 331.35 g/mol [2].
Quinolones shows potent antibacterial effect
by binding to bacterial enzymes, DNA gyrase
and Topoisomerase IV. It leads to formation
of Quinolone enzyme DNA complex, it
undergoes conformational changes and
enzyme breaks the DNA and the drug
prevents replication of the broken DNA
strands, thus preventing DNA replication.
Ultimately, this results in the damage to
bacterial DNA and thus cell death [3].
Methods were developed to determine

ciprofloxacin in active pharmaceutical
ingredient, dosage forms were reviewed in

the present article.

HO'

Figure 1: ciprofloxacin

METHODS FOR ESTIMATION

UV Spectrophotometric methods

Various UV Spectrophotometric methods for
ciprofloxacin single and combination with
other drugs are developed and are listed
(Table 1-3).

Hyphenation Techniques

Hyphenation technique was developed for
Methods

estimation of ciprofloxacin.

determined for the estimation of

ciprofloxacin are enlisted in Table 4.

Table 1: Methods For Estimation Of Ciprofloxacin Single And Combination With Other Drugs By UV Spectrophotometry

S. No. Drugs Application

Description References

1 Ciprofloxacin Tablet Formulation

Wavelength: 277nm and 266nm
Solvent:0.1N HCI and Distilled water “4)

2 Ciprofloxacin and
Curcumin

Bulk Drug

Wave length: Q)]
Ciprofloxacin: 275 nm
Curcumin : 430 nm
Solvent: Methanol and Water
(50:50v/v)
Linearity range: 1-6png/ml

3 Ciprofloxacin and
Metronidazole

Combined Dosage Form

Wave length: 6)
Ciprofloxacin:253nm
Metronidazole :301nm
Solvent: Methanol
Linearity range:
Ciprofloxacin :2-16 pg/ml
Metronidazole :4-16/ pg ml

4 Ciprofloxacin and
Ornidazole

Tablet Dosage Form

Wave length: (@)
Ciprofloxacin :270nm
Ornidazole:319nm
Solvent: Distilled water
Linearity range:
Ciprofloxacin :2-12 pg /ml
Ornidazole:6-16 pg /ml

5 Ciprofloxacin and Active Pharmaceutical

Wave length: (¢))
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Naproxen

Ingredient

Ciprofloxacin: 278nm
Naproxen :228nm
Ciprofloxacin:
277nm(0.1NHCI),278nm(D.W),270nm and
278nm(PH 7.4,2.5)
Naproxen: 288nm(D.W,0.1N HC], PH 7.4) and
190nm(PH 2.5)
Solvent: 0.1N HCI, Distilled Water, Phosphate
Buffer(7.4,2.5)
Linearity range: 1-5 pg/ ml

Ciprofloxacin and
Tinidazole

Tablet Formulation

Wave length:
Method A: 271nm and 318nm
Method B: 292nm and 271nm

Solvent: Methanol
Linearity range: 10-35 pg /ml

®

Ciprofloxacin and
Esomeprazole

Pure and Dosage Form

Wave length:525nm
Solvent: Distilled Water
Linearity range: 0.4-2ng /ml

10)

Table 2: Methods For Estimation Of Ciprofloxacin Single And Combination With Other Drugs By HPLC, UPLC

Ciprofloxacin

Active
Pharmaceutical
Ingredient

Detection wavelength:278nm
Mobile phase: Distilled Water
Column: C18column (5S, ODS 25 cm % 4.6 mm,
S5pm)
Flow rate: 1.5 ml/min

an

Ciprofloxacin and
Ornidazole

Biological Sample

Detection wavelength:300 nm
Mobile phase: Acetonitrile : Methanol: Water:
Triethylamine (40:20:40: 1% v/v/v)
Column: Eurosphere 100 C18 (250 mm X 4.6 mm x 5
w
Flow rate:1 ml/min
Retention time:2.13min, 4.91min, 6.86 min

a12)

10

Ciprofloxacin and
Norfloxacin

Pharmaceutical
Preparation

Detection wavelength:279 nm
Mobile phase: water: Acetonitrile:Triethylamine
(80:20:0.3 v/v/v).
Column:LiChrospher®100 RP-18 column(5 pm, 125
X 4 mm)
Flow rate:1.0 ml/min

a3

11

Ciprofloxacin and
Fluocinolone
acetonide

Synthetic Mixture

Detection wavelength: 255nm
Mobile phase: Buffer (0.05M Potassium Dihydrogen
Phosphate having pH 6.5): Methanol - 50:50
Column: Hypersil BDS (250 x 4.6mm C18) column
Flow rate:1 ml/min
Retention time:
Fluocinolone: 3.330min
Ciprofloxacin:4.773min

14

12

Ciprofloxacin and
Dexamethasone

Pharmaceutical
Preparation

Detection wavelength:254 nm.
Mobile phase: Methanol-Water- Triethylamine
(55:45:0.6 v/v/v)
Column:250 mm x 4.6 mm i.d Grace Smart reversed-
phase C18 column
Flow rate:0.8 ml/min
Retention time:
Ciprofloxacin:4.123 + 0.014min Dexamethasone
:9.688 £ 0.049min

1s)

IJBPAS, March 2022, 11(3)

1347




Mohaseena SK et al

13 Ciprofloxacin and

Bromohexine

Tablet Dosage Form

Review Article

Detection wavelength:217 nm

14 Ciprofloxacin and

Tinidazole

Tablet Dosage Form

(80:20 v/v)

mm)
Flow rate:0.8 ml/min
Retention time:
ciprofloxacin:3.01min
Bromohexine:4.78 min
Detection wavelength:

Mobile phase: Methanol: 0.05 M Phosphate buffer:
0.5 ml Triethylamine and 0.5 ml Tetrahydrofuran

Column: Hypersil C18 column (Spum % 250 mm X 4.6

(16)

15 Ciprofloxacin and

Ofloxacin Form

Combined Dosage

Ciprofloxacin: 278 nm
Tinidazole: 317 nm
Mobile phase:
Buffer, pH 4.5
particle size)

Flow rate:1ml/min

Detection wavelength:289 nm

Mobile phase —A:Potassium Dihydrogen Phosphate

mobile phase-B: Buffer and Acetonitrile 50:50 v/v
Column: X-terra C18 column (4.5 x150 mm ID, Spm

Retention time:21.98min, 18.56 min and 11.02 min

an

16 Ciprofloxacin and

Metronidazole Form

Combined Dosage

Flow rate:1 ml/min
Retention time:
Ciprofloxacin:3.01 min
Ofloxacin: 6.03min
Detection wavelength: 280nm

Mobile phase: Phosphate Buffer (15 mm): Methanol:
Acetonitrile: Triethylamine (66:24:10:1 % v/v)
Column:(SIL 1004, 125%4.6 mm ID) C18-RP, 5 pm

as)

17 Ciprofloxacin and Pharmaceutical
Phenylephrine

Dosage Form

Flow rate:1 ml/min
Retention time:
Ciprofloxacin:4.00 min
Metronidazole:2.03 min

Mobile phase:0.5% Aqueous Phosphoric acid and
Acetonitrile (90:10, v/v) and (80:20 v/v) Acetonitrile
Column: Kromasil 100-5C 18 (150 mm x 4.6 mm)

a9

18 Ciprofloxacin and Pharmaceutical
Hydrocortisone

Formulation

Detection wavelength: 272nm

Mobile phase: Water: Acetonitrile: Triethylamine

(85: 15: 0.1, v/v/v), pH 3 adjusted with
Orthophosphoric acid
Column: Zorbax Bonus RP C18
Flow rate: 1 ml/min
Retention time:
Ciprofloxacin: 3.71min
Phenylephrine hydrochloride: 2.71min
Detection wavelength:

(20)

19 Ciprofloxacin and

Biological Samples
Moxifloxacin

Ciprofloxacin:278nm
Hydrocortisone: 244nm
Mobile phase:
0.025 M phosphoric acid in
water(solvent A) and Acetonitrile(solvent B).
Column: Grace Smart RP 18 column(150 x 4.6 mm,
5 m, WITKO, USA),
Flow rate:1.5 ml/ min
Detection wavelength:280 nm

@n

Mobile phase:0.1% Trifluoroacetic acid in water for
chromatography - Methanol (66:34 v/v)

Column: Zorbax SB-C18 (150 mm x 4.6 mm i.d.,
particle size 3.5 pm)
Flow rate:1 ml/min

22)
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20

Ciprofloxacin,
Tinidazole and
Dicyclomine

Bulk and Tablet
Dosage Form

Detection wavelength:218nm
Mobile phase: Buffer pH 4.0: Methanol (60:40 v/v)
Column: HiQ Sil C18 column
(250 x 4.6 mm, i.d., Sp m
Flow rate:1 ml/min
Retention time:
Ciprofloxacin:8.04 min
Tinidazole:5.642 min
Dicyclomine:6.96 min

23)

21

Ciprofloxacin,
Ofloxacin,
Tinidazole and
Ornidazole

Tablet Formulation

Detection wavelength:300nm
Column:C-18 column (RP-18, 5p)
Mobile phase: Acetonitrile: Water: Tri ethylamine
(25:75:1).

Flow rate:1.0 ml/min-
Retention Time:

Ciprofloxacin :2.7min
Ofloxacin :3.5min

Tinidazole : 4.5 min
Ornidazole : 5.8 min

)

22

Ciprofloxacin and
Chloramphenicol

Combined Dosage
Form

Detection wavelength: 280nm
Column: Reversed-phase Shim-pack XR-ODS (100 x
3.0 mm, 1.7 pm)
Mobile phase: Methanol and 5 mM sodium

Dihydrogen Phosphate

Flow rate:0.20 ml/ min
Retention time:

Ciprofloxacin :2.46
Chloramphenicol :13.80

25

23

Ciprofloxacin,
Levofloxacin,
Moxifloxacin and
Pefloxacin

Biological Samples

Column: Kinetex XB-Cgcolumn
Mobile phase: Orthophosphoric acid 0.4% (v/v),

Acetonitrile and Methanol
Flow rate: 1.2 ml/min
Concentration range:

Levofloxacin: 0.125-25 mg/L
Moxifloxacin: 0.1-20mg/L
Peofloxacin and ciprofloxacin :0.05-10 mg/L

(26)

Table 3: Methods For Estimation Of Ciprofloxacin Single And Combination With Other Drugs By HPLTC

24

Ciprofloxacin

Tablets Dosage Form

Detection wavelength:279 nm
Mobile phase: Dichloromethane: Methanol:
Ammonia (30:60:10, v/v/v).
Stationary phase: Precoated silica gel 60F254
Retardation factor:0.62 + 0.03
Linearity range:100 — 600 ng /band

27

25

Ciprofloxacin and
Enrofloxacin

Biological Sample

Detection wavelength :366 nm
Mobile phase: Dichloromethane/Methanol/Aqueous
Ammonia/Acetonitrile (2:3:2:3)
Stationary phase: silica gel 60F254, aluminum
sheets (10 x 10 cm)
Retardation factor:
Enrofloxacin 0.60
Ciprofloxacin 0.44
Linearity range:
Enrofloxacin: 2 to 110 ng/band Ciprofloxacin: 3 to
110 ng/band

(28)

26

Ciprofloxacin and
Ornidazole

Combined Dosage Form

Mobile phase: Acetonitrile: Toluene: Water and
Triethylamine (5.5:1.8:1.5:1.6 V/V)
Retardation factor:
Ciprofloxacin: 0.16
Ornidazole: 0.84
Linearity range:
Ciprofloxacin:0.4 to 0.8 pg/ml

Ornidazole: 0.4 to 0.8 pg/ml

(29)
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Table 4: Methods For Estimation Of Ciprofloxacin Single And In Combination With Other Drugs By LC-MS (Liquid

Chromatography-Mass Spectroscopy) And UPLC-MS

27

ciprofloxacin

Biological Sample

Column:C18
Ionizer: Multiple Reaction-Monitoring mode
(MRM)
Flow rate:0.6ml/min
Mobile phase: 5 mM Ammonium Formate (0.1%
formic acid)-Acetonitrile
Concentration range: 100-5000 ng/ml
coefficient of determination :0.99

(30)

28

Ciprofloxacin,
Norfloxacin
Moxifloxacin and
Ofloxacin

Tablet Dosage Form

Column: UPLC BEH C18 column; (2.1 x 100 mm,
1.7 pm particle size).
Ionizer: Electron spray
Flow rate: 0.3 ml/ min
Analyzer: Triple Quadruple
Mobile phase:
Eluent A: 0.1% (v/v) Formic acid in Water;

Eluent B: 0.1% (v/v) Formic acid in Acetonitrile.

31

29

Ciprofloxacin,
Levofloxacin,
Moxifloxacin and
Rifampicine

Biological Sample

Column: BEH C18 column (4.6 x 150 mm, 3.5 pm
particle size)
Ionizer: Electron spray
Flow rate: 0.3 ml/min
Analyzer: Triple Quadruple
Mobile phase:
Eluent A Water-Formic acid (100:0.1v/v)-
Ammonium Acetate 2 mM
Eluent B Methanol-Formic acid (100:0.1, v/v)-
Ammonium Acetate 2 mM
Concentration range: 0.5-30 pg/mL
coefficient of determination :0.995

(32)

30

Ciprofloxacin and
Metronidazole

Biological Sample

Column : Zorbax C18, 100 x 4.6mm, 3.5 pm
Ionizer: Positive lon Mode
Analyzer :Triple Quadruple
Mobile phase:

0.1% Formic acid in water and Acetonitrile (70:30
viv)

Flow rate:

0.5 ml/min
Concentration range:
Ciprofloxacin : 10-4000 ng/ml
Metformin :30-12000 ng/ml
Coefficient of determination:0.999.

(33)

CONCLUSION
Finally, we conclude that the reported

spectroscopic technique like uv
Spectroscopy and Chromatographic
techniques like HPLC, HPTLC and
hyphenated techniques developed and

validated for the estimation of ciprofloxacin

in single or in combination with other

pharmaceutical drugs. It was reviewed that
majorly HPLC with UV detection was
extensively used technique by using different
mobile phases such as Methanol, Distilled
Water, Acetonitrile, Triethylethyamine were
used for better elution with a flow rate of
1.0ml/min for improved separations. In the

spectroscopic technique methods discussed

IJBPAS, March 2022, 11(3)
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mostly used solvent was Methanol and
achieved the correlation coefficient of 0.99.
Hence all these methods discussed were
simple, precise, accurate, and offers
reproducibility with reliability and low in
cost even with advanced techniques.
ACKNOWLEDGEMENT:

I am very grateful to Chalapathi Institute of
Pharmaceutical Sciences, Lam, Guntur, for
providing support, guidance and necessities.
REFERENCES

[1] Ciprofloxacin - StatPearls - NCBI
Bookshelf [Internet]. [cited 2020 Nov
5].
https://www.ncbi.nlm.nih.gov/books/
NBKS535454.

[2] Ciprofloxacin - Proteopedia, life in
3D [Internet]. [cited 2020 Nov 5].
https://proteopedia.org/wiki/index.ph
p/Ciprofloxacin.

[3] Sharma, P.C., Jain, A., Jain, S.,
Pahwa,R., Yar, M.S., (2010).
"Ciprofloxacin: review on
developments in synthetic, analytical,
and medicinal aspects", Journal Of
Enzyme Inhibition and Medicinal
Chemistry. 25.

[4] Rajia, S., Hasan, 1., Amin, R., Islam,
M.A., (2015). "Efficiency of a cost-
effective UV  spectrophotometric

method for estimation of

ciprofloxacin HCL in marketed tablet
formulation", Int J Pharm Sci Res.
6(10): Pp. 4277-4283.

[S] Shailendra  Suryawanshi  Sanjay ,
Rohini Kavalapure, Palled, M. S.,
Alegaon,S. G.,(2020)."Development
and Validation of uv
Spectrophotometeric  method  for
determination of Ciprofloxacin and
Curcumin in  Bulk  Powder",
International Journal of
Pharmaceutical Sciences.11(3).

[6] Marianne  Alphonse = Mahrouse.
"Development and validation of a UV
spectrophotometric method for the
simultaneous determination of
ciprofloxacin ~ hydrochloride  and
metronidazole in binary mixture", J.
Chemical and Pharmaceutical
Research, 4(11).

[7] Natraj, K.S., Suvarna, Y., Prasanti,
G., Saikumar, S .V. "UV Spectro-
photometric method development and
validation of simultaneous estimation
of ciprofloxacin and ornidazole in
tablet dosage form", Int Res J
Pharm.7(7): Pp. 178-181.

[8] Nijhu, R.S., Jhanker, Y.M.,,
Sutradhar, K.B., (2010).
"Development of an assay method for

simultaneous determination of

IJBPAS, March 2022, 11(3)

1351



Mohaseena SK et al

Review Article

[12] Rote, AR,

Ciprofloxacin and Naproxen by UV
spectrophotometric method",
Stamford J Pharm Sci. 4(1). Pp. 84-

90.

[9] Gummadi, S., Thota, D., Varri, V.,

Vaddi, P., Lakshmi, V., Seshagiri, N.,
etal. "Development and validation of
UV  spectroscopic  methods  for
simultaneous estimation of
Ciprofloxacin and Tinidazole in tablet
formulation", International Current

Pharmaceutical Journal. 1(10).

[10] Mohsen, M.Z., Monir, Z.S., Wafaa,

S.H., Mostafa, E.E., Mahmoud,
M.S., (2020) "Validation of
spectrophotometric ~ method  for
determination of esomeprazole and
ciprofloxacin in their pure and
dosage forms", Int J Pharm Sci Dev

Res. 6(1): Pp. 1-5.

[11] Sinica, D.P., Adam, E.H.K., El M,

Abd, M., Saeed, A.E.M.,(2012).
"Stability study of -ciprofloxacin
hydrochloride under stress
conditions using reverse phase -high
performance liquid chromatography
method", Pelagia Research Library.
3(2): Pp. 217-223.

(2010)

Liquid Chromato-

"High
Performance

graphic Determination of

[13]

[14]

[15]

[16]

Ciprofloxacin Hydrochloride and
Ornidazole in Human Plasma",

Pharm Anal Chem Open Access.

1(1):Pp.1-4.

Kassab, N.M., Singh, A.K., Kedor-
Hackmam, ER.M., Santoro,
M.LR.M., (2005) "Quantitative

determination of Ciprofloxacin and
Norfloxacin in  pharmaceutical
preparations by high performance
liquid chromatography", Rev Bras
Ciencias Farm J Pharm Sci.41: Pp.
507-513.

Patel, B.M., (2017) "Development
and Validation of Rp-HPLC Method
for Simultaneous Estimation of
Ciprofloxacin Hydrochloride and
Fluocinolone Acetonide in Their
Synthetic Mixture", Indo Am J
Pharm Res. 7(4): Pp. 8220-8229.
Desali, U.H., Patwari,A.H.,
Maradiya, J.K., Sathawara, M.K.,
Suhagia, B.N, Rathod, L.S., (2013).
"RP-HPLC Method for
Simultaneous Estimation of
Ciprofloxacin and Dexamethasone
in Eye/Ear Drops", Int J Pharm Sci
Drug Res. 5( 2): Pp. 62.

Yadav, O.M., Jain, HK., (2014).
"RP-HPLC method development

and wvalidation for simultaneous

IJBPAS, March 2022, 11(3)

1352



Mohaseena SK et al

Review Article

[17]

[18]

[19]

estimation of phenylephrine
hydrochloride and ebastine in tablet
dosage form", Int J Pharm Sci.6(8):
Pp. 766-470.

Alapati, V.R., Divya Teja, G.,
Sunitha, G., Rajesh, C.H.,
Vamsikrishna, L., Anumolu, P.D.,
(2014)" Validated stability
indicating liquid chromatographic
method for quantification of
ciprofloxacin HCL, its releated
substance and tinidazole in tablet
dosage form", Int J Pharm Pharm
Sci. 6(5): Pp. 611-665.

Saraf, S.K., Gupta, R.C., (2015)."
Novel

method for simultaneous

estimation of ciprofloxacin
hydrochloride and ofloxacin by
phase-high performance
liquid (RP-
HPLC)", Int J Pharm Sci Res. 1(7).

I. El-Bagary, R, A., El-Zaher, A, F.,
Elkady, E, M., El-Hakim, M.A.,
(2015). " Mandour A. Stability

Indicating HPLC Method for the

1everse

chromatography

Simultaneous  Determination  of
Ciprofloxacin Hydrochloride and
Metronidazole in the Presence of
Ciprofloxacin Acid Degradation

Product", Asian Journal Of

Biochemical And Pharmaceutical

[20]

[21]

[22]

[23]

Research." 5(1).
Khushbu, B., Patel ,K.C.T., Patel,

K.B., Thula, K.C., Maheshwari,
D.G.,(2014). "Stability Indicating
Hplc Method for Simultaneous

Estimation of Ciprofloxacin and
Phenylephrine in Pharmaceutical
Dosage Form",
5(2): Pp. 262-272.
Ronowicz, .,
Palkowski, L., Bilski, P., Siodmiak,

T., Marszall, M.P., (2014).

Pharmacophore.

Kupcewicz, B.,

"Simultaneous determination of

ciprofloxacin  hydrochloride and
hydrocortisone in ear drops by high
performance liquid chromatography",
Chem Pap. 68(7): Pp. 861-870.

Dzodic. P., Velikovic-Radovanoic,
R., Koracevic, M., Catic-Doradevic,
A., Zivanoic, S. A., (2020).
"Relaible Chromatographic Method
For The Simuitaneius Estimation Of
Ciprofloxacin And Moxifloxacin In
Human Serum Tropical Journal Of
Pharmaceutical Research. 20: Pp.

2161-2169.
Raghunath, M., Dhamne, A., RP-

(2015). "HPLC  Method for
Simultaneous Estimation of
Ciprofloxacin,  Tinidazole  and

Dicyclomine in Bulk and Tablet

IJBPAS, March 2022, 11(3)

1353



Mohaseena SK et al

Review Article

[24]

[25]

[26]

[27]

Dosage Form", J] Pharm Res.14.
Singh, R., Maithani, M., Saraf, S.K.,

Saraf, S., Gupta, R.C., (2009).
"Simultaneous Estimation of
Ciprofloxacin Hydrochloride,

Ofloxacin, Tinidazole and Ornidazole
by Reverse Phase-High Performance
Liquid Chromatography", Eurasian
Journal Of Analytical Chemistry.4.

Uddin, M.N., Das, S., M.d., Mijan.
N.H., M.d., Al-Amin,
H.R., (2017).

Bhuiyan,
"Simultaneous
Determination and Mutual Interaction
Study of Ciprofloxacin and
Chloramphenicol in Concomitant
Administration by a New UPLC

Method", Pharm Anal Acta. 8( 1);

Pp.1-9.

Zheng, Y., Wang. Z., Lui,G., Hirt,
D., Treluyer, J., Benaboud, S.,
(2019)."  Simultaneous  quanti-

fication of Levofloxacin, Pefloxacin,
Ciprofloxacin and Moxifloxacin in
microvolumes of human plasma
using High Performance Liquid
Chromatography with Ultraviolet
Detection", Biomed Chromatogr. 33
(5).

Babita, K., Singh, Dilip, V., Parwate,
Seema Srivastava and Sudhir, K.,

Shukla, (2010)." High performance

thin-layer chromatographic  selective

[28]

[29]

[30]

[31]

and stability indicating method for
assay of ciprofloxacin in
pharmaceuticals", Der  Pharma
Chemica. 2(4); Pp. 373-383.

Sureshkumar, V., Sarat hchandra,
G., (2018). "A HPTLC-Fluorescent
Densitometry Assay for Simultaneous
Detection of Enrofloxacin and
Ciprofloxacin in Broiler Chicken
Tissues Food Anal Methods",
springer Link. 11(4): Pp. 1076-1085.
Dighade, N.R,, Shende, A.V.,
Kasture, (2013). "Development of
HPTLC method for simultaneous
estimation of ciprofloxacin and
ornidazole in
form". 50, (5).
Matta, M.K., Chockalingam, A.,
Gandhi, A., Stewart,S., Xu L., Shea,

K., (2018)." LC-MS/MS based

combined dosage

quantitation of ciprofloxacin and its
application to antimicrobial
resistance study in Balb/c mouse
plasma, urine, bladder and kidneys.
Anal Methods", Analytical
Methods.10(10): Pp. 1237-1246.

Hubicka, U., Zmudzki, P., Talik, P.,

Zuromska-Witek, B., Krzek,
J.,(2013). "Photodegradation
assessment of  Ciprofloxacin,

Moxifloxacin, Norfloxacin  and

IJBPAS, March 2022, 11(3)

1354



Mohaseena SK et al

Review Article

[32]

[33]

Ofloxacin in the presence of
excipients from tablets by UPLC-
MS/MS and DSC", Chem Cent J
7(1): Pp. 133.

LLopis, B., Funck-Brentano, C.,
Tissot, N, Bleibtreu, A,
Jaureguiberry, S., Fourniols, E.,
(2020). "Development and
validation of a UPLC-MS/MS
method for simultaneous
quantification of  Levofloxacin,
Ciprofloxacin, Moxifloxacin and
Rifampicin in  human plasma
Application to the therapeutic drug
monitoring in osteoarticular
infections", J Pharm Biomed Anal.
183.

El-Bagary, R., El-Zaher, A.A.,,
Elkady, E., Mandour, A.A., (2016)."
Simultaneous  determination  of
Ciprofloxacin  hydrochloride and
Metronidazole in spiked human
plasma by Ultra Performance Liquid
Chromatography- Tandem Mass
Spectroscopy", J Appl Pharm Sci.
6(3): Pp. 41-47.

IJBPAS, March 2022, 11(3)

1355



