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ABSTRACT :

Ciprofloxacin is a widely used fluoroquinolone antibiotic that is effective against a variety of bacterial infections. It belongs to the quinolone family, which has
activity against both gram-negative and gram-positive bacteria. Ciprofloxacin is among the most popular antibiotics on the market. This article provides an overview
of the drug's history, pharmacokinetics, mechanism of action, available dosage forms, costs, ongoing research, applications, and methods for estimating its
concentration. It also discusses potential drug interactions, adverse reactions, and available patents. Quality control tests have been conducted on brands of
ciprofloxacin 500 mg tablets to assess their bioequivalence through tests such as weight uniformity, hardness, friability, assay, disintegration, and dissolution.
Ciprofloxacin has high bioavailability.
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Introduction :

Ciprofloxacin is classified under the category of fluoroquinolones. The introduction of the initial fluorinated quinolone, norfloxacin, paved the way for
the creation of other members within this classification, including ciprofloxacin. Ciprofloxacin boasts a broad range of clinical applications, a superior
safety profile, and notable in vitro efficacy against resistant pathogenic organisms when compared to alternative classes of antibiotics.

In many developing countries, generic drugs are supplied to the healthcare system to improve drug accessibility and distribution. Despite the benefits,
this endeavor faces several challenges, with the circulation of substandard medications being a major issue.

The process of drug surveillance involves collecting comprehensive data about a product after it has been authorized for marketing and made available
to the public. This data, obtained through various procedures, can then be used to set standards. Ensuring enhancements in product quality is vital in order
to meet regulatory requirements. Regulatory authorities heavily depend on limited information from clinical trials and literature to make decisions
regarding the approval of medications. Therefore, closely monitoring the therapeutic effectiveness and quality of approved medicines is of utmost
importance, particularly due to their widespread usage among the population.

Regulatory authorities base their decisions on a restricted amount of data gathered from clinical trials and various sources of literature when approving
medicines. It is essential to rigorously monitor the efficacy and quality of approved medications, particularly due to their extensive utilization within the
population.

The significance of medication in enhancing patient contentment and decreasing mortality cannot be emphasized enough, as inadequate medications
present safety hazards and can result in increased treatment costs.

Therefore, it is of utmost importance to consistently carry out drug testing in laboratories in order to protect the welfare of the overall population,
especially in developing countries. The World Health Organization has already implemented regulations regarding the requirements, quality assurance,
and approval process of generic drugs.

Generic medications are required to adhere to the effectiveness, safety, and quality criteria established by the original drug manufacturer. The existence
of substandard drugs in circulation is attributed to insufficient quality control measures and the regulatory bodies' lack of oversight.

The degradation of the active ingredient in a medication can be caused by multiple factors, including storage conditions like humidity and temperature,
as well as inadequate quality checks during the production phase.

Ciprofloxacin is a type of antibiotic that is commonly used to treat bacterial infections. It works by inhibiting the action of bacterial enzymes, thereby
reducing the growth of microorganisms and ultimately killing the bacteria. This medication is specifically used to treat infections in various parts of the
body, including the urinary tract, tonsils, sinuses, nose, throat, female genital organs, skin, soft tissues, and lungs (such as pneumonia). In order to ensure
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the quality and effectiveness of Ciprofloxacin available in the market, a comprehensive review was conducted to evaluate different brands of this
medication.

Ciprofloxacin is solely accessible through a prescription. It is provided in various forms including tablets, liquid for oral consumption, ear drops, and eye
drops. Injections are also an option, typically administered in a hospital setting. Additionally, Ciprofloxacin ear drops may be combined with other
medications like fluocinolone (Cetraxal Plus) or dexamethasone.

Ciprofloxacin tablets and liquid are exclusively prescribed in cases where alternative antibiotics are not appropriate, due to the potential for severe and
prolonged adverse reactions. The components encompassed by Ciprofloxacin include:

—_—_

QUINOLONES

"LUOROQUINOLONES

Nalidixic acid Levofioxacin
Pipemidic acid Gatifloxacin

Sparfloxacin

FLUOROQUINOLONES \\

FLUOROQUINOLONES
Ciprofloxacin
Ofioxacin
Norfloxacin
Lomefloxacin
Enoxacin
Fleroxacin

Trovafioxacin

Moxifloxacin
Gemifloxacin

Structure Of Ciprofloxicin :

Background :

Ciprofloxacin, a member of the fluoroquinolones group, was discovered by Bayer in Germany in 1981. The Food and Drug Administration (FDA)
approved this drug in 1987, marking it as the first oral broad-spectrum antibiotic accessible in the United States. It is recognized as one of the essential
medicines by the World Health Organization (WHO) and is commonly utilized in the primary healthcare system. Ciprofloxacin is offered as a generic
medication and is reasonably priced. Generic drugs are required to adhere to the same quality standards as the original drug, ensuring chemical and
biopharmaceutical equivalence.

It is guaranteed that factors like potency, cleanliness, consistency of ingredients, disintegration time (DT), and rate of dissolution remain consistent. The
utilization of generic medications not only aids in lowering healthcare expenses but also gives rise to apprehensions regarding their quality, especially in
impoverished, developing, and industrialized nations.
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There are many cases related to subpar and counterfeit medications. Subpar drugs do not meet the necessary scientific standards in terms of their
composition and ingredients, making them ineffective and potentially dangerous for patients. On the other hand, counterfeit drugs may have the correct
ingredients but are packaged in a deceptive manner, contain incorrect ingredients, lack active ingredients, or have insufficient amounts of active
ingredients. It is widely accepted that counterfeit drugs pose a greater risk to health compared to substandard drugs. Both substandard and counterfeit
drugs have a significant impact on morbidity, mortality, and the erosion of public trust in pharmaceuticals and healthcare systems.

According to the World Health Organization (WHO), approximately 10% of the global pharmaceuticals market consists of counterfeit drugs. However,
this percentage significantly increases to 25% in developing nations, and in certain countries, it may even exceed 50%. The Food and Drug Administration
(FDA) states that up to 25% of medications consumed in impoverished countries are either substandard or counterfeit. China and India are widely
recognized as the primary sources of counterfeit drugs and the active ingredients used for counterfeiting on a worldwide scale. Numerous research studies
have uncovered that counterfeit pharmaceuticals originating from China were discovered in 42 countries, while those from India were identified in 33
countries.

A study conducted by Almuzaini et al. uncovered the widespread presence of substandard or counterfeit medicines in multiple countries. The research
findings indicated that the prevalence of such medicines varied between 12.2% and 44.5% in Lao PDR, Tanzania, Cambodia, and Uganda. Similarly, in
Indonesia, Nigeria, and Cameroon, the prevalence ranged from 18% to 48%. Moreover, in Myanmar, Cambodia, Lao PDR, Ghana, Kenya, Tanzania,
Uganda, Madagascar, Mali, Mozambique, and Zimbabwe, the prevalence was found to be between 11% and 44%. Tragically, in 2009, Bangladesh
witnessed a devastating incident where 25 children lost their lives due to the consumption of paracetamol syrup contaminated with poisonous diethylene
glycol.

It should be emphasized that substandard and counterfeit medications pose a significant issue not only in impoverished and developing nations but also
in developed countries, where their prevalence is quite evident. For instance, between 2007 and 2008, 149 Americans tragically lost their lives as a result
of consuming contaminated blood thinner, heparin, which had been legally imported into the country. In 2012, tainted steroids caused the deaths of 11
individuals and sickness in another 100 people in the United States. Furthermore, it was discovered that vials of the cancer drug, avastin, were devoid of
any active ingredients. A study carried out by the World Health Organization found that 28% of antibiotics and 20-90% of antimalarial drugs failed to
meet quality standards.

Pharmaceuticals are required to adhere to precise standards to qualify as a top-notch medication. The fundamental factors for evaluating the excellence
of any medication in its prescribed form consist of safety, strength, efficiency, durability, patient satisfaction, and adherence to regulations. To guarantee
the safety and efficacy of pharmaceuticals, it is essential for the quality of medications to stay uniform and replicable across different batches.
Manufacturers of drugs have the responsibility to perform tests on their products during and post-production, at different time points during the product's
lifespan.

Pharmaceuticals need to meet specific criteria to be classified as high-quality drugs. The primary standards for evaluating the quality of any drug in its
dosage form include safety, potency, effectiveness, stability, patient satisfaction, and compliance with regulations. To ensure the safety and efficacy of
pharmaceutical products, it is vital for the quality of pharmaceuticals to remain consistent and reproducible from one batch to another. Drug manufacturers
are required to conduct tests on their products during and after the manufacturing process, at various intervals throughout the product's shelf-life.

The World Health Organization (WHO) supports the utilization of generic medications as a means to decrease healthcare expenses. However, it is crucial
to have substantial evidence to justify the replacement of one brand with another.

The evaluation of bioequivalence trials comparing generic drugs with the original product is a major obstacle and plays a vital role in securing approval
for generic marketing. Several researches have shown that transitioning from branded to generic medication can alter the
pharmacokinetics/pharmacodynamics profile, leading to inadequate drug levels, treatment failure, or adverse effects. Hence, it is essential to conduct
bioequivalence trials for generic drugs to detect any notable variations in the speed and amount at which the active ingredients are released at the drug's
site of action, in controlled circumstances and through a well-structured study. Dissolution testing acts as a tool to pinpoint potential bioavailability
concerns.

Drug products that are biopharmaceutically and chemically equivalent should demonstrate identical characteristics such as quality, strength, purity,
content uniformity, disintegration, and dissolution rates. In vitro quality control (QC) of pharmaceutical products involves a standardized series of
examinations carried out during production through in-process quality control tests, as well as after production through finished product quality control
tests, following the guidelines provided by official pharmacopoeias and regulatory agencies. The implementation of QC tests is vital in guaranteeing the
safety, effectiveness, potency, and stability of pharmaceuticals, thereby preventing any potential confusion.

The prevalence of substandard and counterfeit medications is significantly higher in impoverished and developing countries. With ciprofloxacin being a
widely used antibiotic in Bangladesh, the objective of this study was to assess the quality and legitimacy of the drug in the area. The effectiveness of
different leading brands of 500 mg ciprofloxacin hydrochloride tablet formulations currently available in the Indian market was evaluated.
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Ciprofloxicin Derivative :

It has been proven that the active DNA-gyrase binding site is the 3-oxo-4-carboxylic acid core, and when the carboxylic acid group is replaced, the overall
anti-bacterial activity is reduced [21,22]. The ciprofloxacin hybrids with 4-thiazolidinones replacing the carboxylic acid of ciprofloxacin showed weak
anti-bacterial activity, confirming that modifying the carboxylic acid at the C-3 position leads to a loss of activity [23,24]. Notably, it was observed that...

(1) Ciprofloxacin-azine hybrids :

The antibacterial activity of a macromolecule 10 (Fig. 3) consisting of 1,3,5-triazine dendrimer with eight molecules of ciprofloxacin drug attached as a
surface moiety was studied against Gram-positive (S. aureus and B. subtilis) and Gram-negative bacteria (E. coli, P. aeruginosa, and P. mirabilis) [38].
The research revealed that the balance between hydrophobic and hydrophilic properties per repeat unit of the dendrimer significantly impacts antibacterial
effectiveness. This was demonstrated by hybrid 10 (MIC: 0.716-1.213 pg/mL) showing a 3-5 fold increase in activity.

(2) Ciprofloxacin-azole hybrids:

Zhang et al. conducted an evaluation of fluoroquinolone hybrids derived from 2-hydroxy-3-(nitroimidazolyl)propyl, which included the ciprofloxacin
conjugate 12 (Fig. 4). The antibacterial activity of these hybrids was tested against representative Gram-positive and Gram-negative organisms, such as
MSSA, MRSA, MSSE, and MRSE. Hybrid 12 exhibited promising potency against all tested Gram-positive strains and Gram-negative E. coli, with MIC
values ranging from 2 to 32 pg/mL. However, it was found to be less active compared to the reference gatifloxacin.

(3) Ciprofloxacin-azolidinone hybrids:

The benzothiazolyl-4-thiazolidinone hybrids containing fluoroquinolone (ciprofloxacin or norfloxacin) at the C-7 position exhibited significant efficacy
against both Gram-positive and two Gram-negative strains.The majority of these hybrids demonstrated MIC values ranging from 2.0-16.0 pg/mL. The
structure-activity relationship (SAR) analysis indicated that, in general, the ciprofloxacin hybrids 24 .displayed higher activity against Gram-negative
bacteria compared to the corresponding norfloxacin analogs. However, their effectiveness against Gram-positive pathogens was not specified.

(4) Ciprofloxacin-quinolone hybrids:

In contrast to the monomeric compounds, the dimmeric compounds frequently displayed distinct properties. It is therefore logical to assess the
antibacterial effectiveness of dimmeric fluoroquinolones.

A range of fluoroquinolone dimers, consisting of either the same fluoroquinolone core or two different fluoroquinolones connected by different linkers
at the C-7 position, were examined for their antibacterial activities against a selection of clinically significant pathogens, including those resistant to
drugs.

(5) Ciprofloxacin-bisphosphonate hybrids:

Bisphosphonates have been recognized for their ability to strongly bind metal ions, making them ideal for conjugation with ciprofloxacin. This conjugation
can result in hybrids that possess an enhanced capacity to bind the enzyme site.

In their research, Buxton and Hartmann et al. discovered that hybrid 27 (depicted in Figure 7), which combines ciprofloxacin with bisphosphonates,
maintained the in vitro antibacterial activity of ciprofloxacin. Interestingly, this hybrid exhibited greater activity than its ethyl ester counterpart, albeit at
a slightly lower level [80,81]. Furthermore, in an in vivo test using a rat fracture model of osteomyelitis, hybrid 27 also...

(6) Ciprofloxacin-coumarin/flavonoid/lactone hybrids:

Coumarin derivatives demonstrate a wide range of pharmacological properties including anti-cancer, anti-malarial, anti-TB, and anti-bacterial activities.
These effects are attributed to their capacity to engage in noncovalent interactions with different active sites within organisms. Some coumarin derivatives,
like novobiocin and clorobiocin, are recognized for their antibacterial properties, as they can hinder the ATPase activity of DNA gyrase by vying with
ATP for binding to the B subunit of the enzyme.

(7) Ciprofloxacin-fur(ox)an/thiophene/isatin hybrids:

Various ciprofloxacin hybrids containing furan and thiophene were assessed for their antibacterial properties. The structure-activity relationship of the
furan and thiophene components had a notable impact on the effectiveness, with thiophene showing the highest contribution followed by furan and
furoxan. Substituting carbonyl (Y = O) with (alkyl)oximes was found to decrease the activity. In general, most hybrids exhibited lower potency compared
to ciprofloxacin against Gram-positive and Gram-negative bacteria.

(8) Ciprofloxacin-macrocyle hybrids:

Macrocyclic drugs like erythromycin are highly significant antibiotics that are extensively utilized for treating different bacterial infections [105, 106,
107]. It is evident that combining ciprofloxacin with macrocycles can potentially produce more potent candidates with dual action mechanisms [108,
109].

A collection of innovative 8a-aza-8a-homoerythromycin-4’’-(3-substituted-amino)propionates, including the hybrid of 8a-aza-8a-homoerythromycin and
ciprofloxacin.



International Journal of Research Publication and Reviews, Vol 5, no 6, pp 6735-6746 June 2024 6739

(9) Ciprofloxacin-pyrimidine/pyrimidone hybrids:

It has been proven that 6-anilinouracils can specifically target DNA polymerase I1IC during replication. As a result, the 6-anilinouracil-ciprofloxacin
hybrids 38a,b (shown in Figure 11) may possess dual action mechanisms [113,114]. Initial findings suggest that both hybrids exhibit high activity against
B. subtilis DNA polymerase I11C (Ki: 0.024 and 0.019 uM) and also demonstrate excellent efficacy against a range of pathogens, including drug-resistant
bacteria, with MIC values ranging from 0.313 to 2.5 pg/mL.

Ciprofloxacin-sugar hybrids: Sugars have been shown to possess a wide range of biological activities and have garnered significant interest in the
development of new drugs [116,117]. Therefore, the combination of sugars with ciprofloxacin may yield more potent candidates.

Jung et al. synthesized eight novel fluoroquinolone glycosides, six of which were ciprofloxacin hybrids. All of these hybrids were assessed for their
antimicrobial susceptibility [118]. The structure-activity relationship (SAR) analysis revealed that the hybrids lacking a linker between the glycoside and
ciprofloxacin exhibited...

(10) Miscellaneous ciprofloxacin hybrids:

Routledge et al. [124,125] conducted a study where they synthesized and assessed the antimicrobial properties of various citric acid-ciprofloxacin
conjugates against a range of clinically significant bacteria. Despite the presence of two regioisomeric citrate-functionalized ciprofloxacin hybrids 42a,b
(Fig. 13) that maintained activity against susceptible strains, all hybrids showed no activity against ciprofloxacin resistant bacteria. This indicates that
these hybrids may operate through a similar mechanism of action.

Mechanism of action:

Ciprofloxacin, belonging to the fluoroquinolone class, is a wide-ranging antibiotic that targets both Gram-positive and numerous Gram-negative bacteria.
Its mechanism of action involves the inhibition of type Il topoisomerase (DNA gyrase) and topoisomerase, which are essential for the separation of
bacterial DNA and ultimately halting cell division. Consequently, the enzyme inhibition leads to bacterial DNA fragmentation.

Ciprofloxacin
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Pharmacokinetic data:
Bioavailability : 70%.
Protein binding. : 30%.
Metabolism. © Liver
Elimination half-life :3.5 hours.
Excretion. : Kidney.

Pharmacokinetic:
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Ciprofloxacin is available in various forms for systemic administration, including immediate-release tablets, extended-release tablets, an oral suspension,
and a solution for intravenous use. When given intravenously as an infusion lasting one hour, ciprofloxacin quickly spreads throughout the body, with
some tissues containing higher levels than the serum. However, its penetration into the central nervous system is limited, as the levels in the cerebrospinal
fluid are typically less than 10% of the peak serum concentrations. The serum half-life of ciprofloxacin is approximately 4-6 hours, and around 50-70%
of the administered dose is eliminated unchanged in the urine. About 10% of the dose is excreted as metabolites in the urine. Complete urinary excretion
occurs within 24 hours after administration. It is important to adjust the dosage in elderly individuals and those with kidney problems.

Ciprofloxacin exhibits low binding to serum proteins, ranging from 20% to 40%. As an inhibitor of cytochrome P450 1A2, a drug-metabolizing enzyme,
it has the potential to cause significant drug interactions with medications metabolized by this enzyme. When taken orally, approximately 70% of
Ciprofloxacin is available for absorption.

The prolonged release tablets enable once-daily dosing by gradually releasing the medication in the digestive system. These tablets consist of 35% of the
total dose in an immediate-release format and 65% in a slow-release matrix. The highest levels of the drug in the bloodstream are reached within 1 to 4
hours after taking the tablets. In comparison to the immediate-release tablets of 250 mg and 500 mg, the XR tablets of 500 mg and 1000 mg offer higher
maximum serum concentrations (Cmax), while the 24-hour area under the curve (AUC) remains the same.

Ciprofloxacin immediate-release tablets consist of ciprofloxacin in the form of the hydrochloride salt, while the XR tablets contain a combination of the
hydrochloride salt and the free base.

Pharmacokinetic aspects:
Pharmacokinetic characteristics, namely absorption, distribution, metabolism, and elimination of ciprofloxacin, are described below.
Absorption:

Ciprofloxacin is readily absorbed, although complete absorption is generally not attained following oral administration. The oral bioavailability of
ciprofloxacin typically ranges from 70-80%, with minimal loss due to first-pass metabolism. Studies have demonstrated that administering a 400mg
ciprofloxacin intravenous infusion over a 60-minute period every 12 hours yields an area under the serum concentration-time curve (AUC) equivalent to
that of a 500mg oral dose given every 12 hours. To achieve therapeutic concentrations in brain tissue, a dose higher than 200mg intravenously is required,
as indicated by a brain tissue concentration of 0.87+0.08mg/kg with a single 200mg intravenous dose. Numerous studies have provided detailed
information on the pharmacokinetics of ciprofloxacin in cerebrospinal fluid (CSF).

The penetration showed superiority when compared to the corresponding serum levels, although the actual concentration in the cerebrospinal fluid was
sometimes considered inadequate. The steady level of ciprofloxacin in the cerebrospinal fluid suggests a slow passage through the blood-brain barrier.
Although food interactions can postpone the achievement of peak plasma concentration (tmax) and consequently influence the concentration-time profile,
this does not significantly alter the drug's availability.

Distribution:

Ciprofloxacin shows superior tissue distribution in comparison to many other medications within its category because of its low affinity for plasma
proteins. It displays remarkable penetration into various fluids and tissues in the body, except for the central nervous system (CNS), after being taken
orally.

The drug concentration in the urine surpasses the minimum inhibitory concentration, which primarily makes it suitable for the treatment of urinary tract
infections. There is only a minimal amount of ciprofloxacin that passes from the mother to the fetus, indicating a limited transfer of fluoroquinolones
through the human placenta. The presence of ciprofloxacin at the intended site in the interstitial space is crucial for the effectiveness of antimicrobial
therapy and the clinical outcome of an infection. Research indicates that concentrations in the interstitial fluid space at the target sites and AUCs were
significantly lower than those in plasma for dosages of 400 and 500mg.

Metabolism and elimination:

Ciprofloxacin demonstrates notable variances in its metabolism and elimination mechanisms, wherein the liver and renal excretion play pivotal roles.
The primary metabolic pathway involves deactivation via glucuronide conjugation at the 3-carboxylic group, while the piperazine ring undergoes facile
metabolism, resulting in diminished antimicrobial efficacy. The elimination of ciprofloxacin occurs through [Specify the elimination pathway].

Material And Methods:

(1) Weight variation and disintegration test :
(2) Hardness Test/Crushing Strength

(3) Chemical Assay of Ciprofloxacin Tablets:
(4) In Vitro Dissolution Study:

(1)Weight variation and
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disintegration test :

The weight of twenty tablets from each brand was individually measured, and the average weight of each tablet was calculated. The maximum and
minimum values for the weight were then recorded. The data was assessed using the weight variation test limits established by the USP. The disintegration
test for the film-coated tablets was carried out following USP specifications, with a constant frequency of 32 c.p.m (within the speed limit of 29-32 c.p.m
as per USP specification) at a temperature of 37 C° (within the temperature limit of 35 C° - 39 C° as per USP specifications).

There are two steps that can be taken using two different media.
(1) Water:

() 0.1 N HCL:

(1)Water:

The tablets were initially submerged in water for a period of five minutes prior to disintegration, with the purpose of dissolving the film coating of the
tablets.

() 0.1 N HCL:

The coating of the tablet was dissolved, following which it was placed into the disintegration apparatus with 0.1 N HCI as the disintegration medium. Six
tablets from every Ciprofloxacin brand were chosen, and the average disintegration time (in minutes) was calculated. If the test did not pass for these first
six tablets, a second round was carried out with twelve tablets from each brand, split into two sets of six tablets each. The results obtained were assessed
based on the USP tolerance standards.

(2) Hardness Test/Crushing Strength:

Twenty tablets from each brand were selected at random to undergo a hardness test. The range of crushing strength was measured, with the breaking
force recorded in Newtons and later converted to Kg/cm2. Following that, the results were evaluated against the tolerance limits set by the USP.

(3) Chemical Assay of Ciprofloxacin Tablets:

The UV-Visible spectrophotometer was employed to analyze the active ingredients in the film-coated tablets of Ciprofloxacin HCI. The chemical analyses
were performed three times, and the results are presented as the mean of three measurements.

(4) In Vitro Dissolution Study:

Dissolution of tablets of Ciprofloxacin were carried in the following two Medias.
1. Distilled Water

2. 0.1 N HCI Solution.

(1) Distilled Water:

In order to evaluate the quality of tablets for my project, dissolution tests were carried out using 0.1 N HCI as the dissolution medium. This was conducted
to analyze the effects of storage conditions in tropical climates.

Calibration curve for Ciprofloxacin HCI in Distilled water:

Forty milligrams of Ciprofloxacin HCI powder of high quality were accurately weighed using a digital electronic balance and subsequently transferred
into 100 ml volumetric flasks. The powder was dissolved in a small quantity of distilled water and subjected to sonication for 20 minutes to achieve a
transparent stock solution. This solution was then diluted by the addition of distilled water until the desired volume in the flask was reached.

The stock solution of Ciprofloxacin was prepared by dissolving it in water to achieve a concentration of 0.4 mg/ml. Different volumes of this stock
solution were then measured and transferred into 100 ml flasks. To obtain Ciprofloxacin HCI solutions with concentrations of 0.008, 0.01, 0.012, 0.014,
0.016, 0.018, and 0.02 mg/ml, each volume of the stock solution was diluted with distilled water to a total volume of 100 ml.

To analyze these solutions, a UV-Visible Spectrophotometer was used at a wavelength of 276nm, with distilled water as the blank solution. Three readings
were taken for each dilution, and the average of these readings was calculated for the corresponding concentration.

By plotting the absorbance values against the concentrations, a calibration curve was generated. The equation of the curve was determined to be
y=87.597x-0.0079, with a coefficient of variation (R2) of 0.9999 (n=7).

Calibration curve for Ciprofloxacin HCl in 0.1 N HCI :

A calibration curve was constructed for Ciprofloxacin HCI in 0.1 N HCI solutions using the same method described earlier for the calibration curve in
Distilled Water, except that 0.1N HCI was used as the solvent. The obtained equation was y= 122.49 x+0.0004, with a coefficient of determination (R2)
of 0.9997. The concentrations of unknown Ciprofloxacin HCI were calculated using the regression equation.

Y=MC+B
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Where Y= absorbance of solution containing Ciprofloxacin HCI at A max 276nm.
M= Slope of Ciprofloxacin HCI Standard curve of Known concentrations.

C= concentration to Calculate

B= Intercept of curve

After rearranging the above equation we got:

C=(Y-B)M

Dissolution tests for Ciprofloxacin HCI were carried out using the USP paddle method (Apparatus I1) at a speed of 50rpm. Each vessel contained a
dissolution medium volume of 900 ml, maintained at a temperature of 37.0 £0.5 C°. 5ml aliquots of the dissolution medium were withdrawn at 5, 15, 30,
45, and 60-minute intervals. Manual withdrawal using a 5ml syringe was conducted from each vessel of the dissolution apparatus. Subsequent to each
sampling, an equivalent volume of dissolution medium was added to each vessel as a replacement solution.

The dissolution samples were diluted with the dissolution medium (1:50) in order to obtain absorbance within the linear range of the Lambert-Beer Law.
Afterwards, a UV-Visible spectrophotometer was used to analyze them at Amax 276nm. After calculating the dissolution profiles for the finished
pharmaceutical products of Ciprofloxacin in the dissolution media (D/W and 0.1 N HCI), a comparison was also made between the two.

Various Brands Of Ciprofloxacin In India
The Following are brands of Ciprofloxacin:
(1)BACTOQUIN-(Otsira) India
(2)BIOCIP- (Biochem, India)
(3)BIOCIP-TZ (Biochem, India)
(4)CIFRAN- (Ranbaxy , India)
(5)CIPLOX -( Cipla, India)
(6) CIPLOX D -(cipla, India)
(7)CIPLOX TZ-(cipla ,India)
(8)CIPROBID-( Cadila, India)
(9)CEPROB-CENT- (centaur, India)
(10)IFICIPRO ( FM)-(Unique, India).
(11)NEOCIP(Cipla, India).
(12)OCIMIX-(panacea, India).
(13) PROCIP-(Ipca, India).
(14) STROX- (Dabur , India).
(1)BACTOQUIN-(Otsira) India:

Bactoquin Tablet, containing ciprofloxacin as its active ingredient, is an antibiotic used to treat various bacterial infections like pneumonia, sinus
infection, skin infections, ear infections, nose infections, stomach infections, urinary tract infections, and more. It works by inhibiting enzymes crucial
for DNA replication and repair, ultimately killing the bacteria causing the infection. It is important to follow the doctor's instructions regarding the dosage
and duration of Bactoquin Tablet, whether taken with or without food. It is crucial not to use Bactoquin Tablet or any other antibiotics if unsure whether
the infection is bacterial, as unnecessary use can render antibiotics ineffective for future treatments. Abruptly stopping the medication may result in a
relapse or the infection returning.

Mode of Action of Bactoquin 500 MG:
Ciprofloxacin in Bactoquin Tablet blocks the action of an enzyme essential for DNA synthesis in bacteria, inhibiting its growth, multiplication and repair.
Uses of Bactoquin 500 MG:

Bactoquin Tablet is indicated for the management of bacterial infections affecting various parts of the body such as the respiratory tract, ear, lung,
stomach, intestine, skin, soft tissue, bone, joint, urinary tract, as well as sexually transmitted diseases like gonorrhoea. Additionally, it is prescribed for
infections resulting from specific surgical procedures and septicemia in individuals with compromised immune systems.
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Side Effects -

Headache

Dizziness

Nausea

Vomiting

Stomach ache

Diarrhoea

Joint pain

Interactions of Bactoquin 500 MG

Interactions with other medicines:

Certain medications can alter the functioning of Bactoquin Tablet, while others may diminish the efficacy of concurrently administered medications.

Please ensure to disclose to the doctor all medications, supplements, or herbal remedies you are currently using or considering taking to prevent any
potential interactions. Additionally, inform the doctor if you have an upcoming surgery or vaccination planned. Exercise caution if you are taking
medications for the treatment of irregular heart rhythm, mental health issues, gout, acid reflux, muscle spasms, seizures, rheumatoid arthritis, Parkinson's
disease, erectile dysfunction, sleep disorders, skin conditions, or blood thinners.

Bactoquin Tablet should be consumed either 2 hours prior to or 6 hours after ingesting dietary supplements containing zinc, iron, aluminum or magnesium-
based antacids,

medications for kidney issues like sevelamer and lanthanum carbonate, as well as ulcer treatment drugs such as sucralfate. It is important to note that
Bactoquin Tablet can boost the blood sugar-lowering effects of anti-diabetic medications, therefore, it should be used with care.

Interactions with food items:

Taking Bactoquin Tablet alongside dietary supplements or mineral-fortified drinks such as milk, yoghurt, or calcium-fortified orange juice is not
recommended as it could potentially hinder the absorption of the medication.

Infection Treated with Ciprofloxicin:

Fig 1: Infections Treated With Ciprofloxacin
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