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Spectrophotometric estimation of Fluconazole in pure drug and 
pharmaceutical formulation 
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Abstract—  A   simple, sensitive, rapid  and accurate spectrophotometric method  was developed in ultraviolet region  for  the estimation of  Fluconazole in 

pure drug and pharmaceutical  formulation. The drug has an absorption maximum at 260 nm and obeys Beer’s Lambert law in the concentration range  of  2-
10 μg/ml with correlation coefficient of 0.9999 in solvent. Excellent recovery proved that the method was sufficiently accurate. There is no  interference from 
any common pharmaceutical  additives  and diluents. Results of the analysis  were validated by recovery studies according to ICH Q2B guidelines 
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INTRODUCTION 

   Fluconazole     (FLZ)  [1]   chemically     known   as

2-(2, 4-diflurophenyl)-1, 3-bis (1H-1, 2, 4-triazol-1-yl)-2-propanol 

(fig. 1) is a synthetic triazole derivative antifungal agent that has 

been found to be effective against a wide range of systemic and 

superficial fungal infections. This drug is a broad spectrum anti-

fungal agent and recommended for the treatment and prophy-

laxis of disseminated and deep organ candidiasis[2]. Flucona-

zole is a triazole antifungal drug used in the treatment and pre-

vention of superficial and systemic fungal infections. In a bulk 

powder form, it appears as a white crystalline powder, and it is 

very slightly soluble in water and soluble in alcohol.[3] flucona-

zole inhibits the fungal cytochrome P450 enzyme 14α-

demethylase. Mammalian demethylase activity is much less 

sensitive to fluconazole than fungal demethylase. This inhibition 

prevents the conversion of lanosterol to ergosterol, an essential 

component of the fungal cytoplasmic membrane, and subse-

quent accumulation of 14α-methyl sterols.[4]  Fluconazole is 

primarily fungistatic; however, it may be fungicidal against cer-

tain organisms in a dose-dependent manner, specifically Cryp-

tococcus.[5] Fluconazole is active against the following microor-

ganisms  namely Blastomyces dermatitidis  Candida spp. 

(except C. krusei and C. glabrata) [6] Fungal resistance to drugs 

in the azole class tends to occur gradually over the course of 

prolonged drug therapy, resulting in clinical failure in immune-

compromised patients (e.g., patients with advanced HIV receiv-

ing treatment for thrush or esophageal Candida infection).[7]  In 

C. albicans, resistance occurs by way of mutations in the ERG11 

gene, which codes for 14α-demethylase. These mutations pre-

vent the azole drug from binding, while still allowing binding of 

the enzyme's natural substrate, lanosterol. Development of resis-

tance to one azole in this way will confer resistance to all drugs 

in the class. Another resistance mechanism employed by both C. 

albicans and C. glabrata is increasing the rate of efflux of the 

azole drug from the cell, by both ATP-binding cassette and 

major facilitator superfamily transporters. Other gene mutations 

are also known to contribute to development of resistance [7] 

The full spectrum of fungal susptibility and resistance to fluco-

nazole can be found in the TOKU-E's product data sheet [8] Flu-

conazole is a drug indicated for the treatment and prophylaxis 

of fungal infections where other antifungals have failed or are 

not tolerated (e.g., due to adverse effects), including.  Candidias 

is caused by susceptible strains of Candida  Tinea corporis, tinea 

cruris or tinea pedis [9] . Adverse drug reactions associated with 

fluconazole therapy include:*9+  Common (≥1% of patients): 

rash, headache, dizziness, nausea, vomiting, abdominal pain, 

diarrhea, and/or elevated liver enzymes. Fluconazole is secreted 

in human milk at concentrations similar to plasma. Therefore, 

the use of fluconazole in lactating mothers is not recommend-

ed.[10]  Some people are allergic to azoles, so those allergic to 

other azole drugs might be allergic to fluconazole.[11]   That is, 

some azole drugs have adverse side-effects. Some azole drugs 

may disrupt estrogen production in pregnancy, affecting preg-

nancy outcome. [12]  Fluconazole taken at a dose of 150 mg is in 

FDA pregnancy category C. However, high doses (400 mg to 800 

mg a day) have been associated with a rare and distinct set of 

birth defects in infants. If taken at these doses, the pregnancy 

category is changed from category C to category D. Pregnancy 

category D means there is positive evidence of human fetal risk 

based on human data. In some cases the potential benefits from 

use of the drug in pregnant women with serious or life-

threatening conditions may be acceptable despite its risks. Flu-

conazole should not be taken during pregnancy or if one could 

become pregnant during treatment without first consulting a 

doctor.[13]  FDA is now saying that treatment with chronic, high 

doses (400–800 mg/day) of Diflucan (fluconazole) during the 

first trimester of pregnancy may be associated with a rare and 

distinct set of birth defects in infants[14] 

Fluconazole is an inhibitor of the human cytochrome P450 sys-

tem, particularly the isozyme CYP2C9 (CYP3A4 to lesser ex-

tent). In theory, therefore, fluconazole decreases the metabolism 

and increases the concentration of any drug metabolised.  by 

these enzymes. In addition, its potential effect on QT interval         

increases      the     risk       of              cardiac 

    

                                                         

                         

arrhythmia if used concurrently with other drugs that 

prolong the QT interval. Berberine has been shown to exert 

synergistic effects with fluconazole even in drug-resistant 

Candida albicans  infections.[15]   

http://en.wikipedia.org/wiki/Blastomyces_dermatitidis
http://en.wikipedia.org/wiki/Candida_(genus)
http://en.wikipedia.org/wiki/ATP-binding_cassette
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   Fluconazole     can  

Be  synthesized  from  a  halogenated    acetophenone 

derivative.[16] Literature  survey has revealed various methods 

for estimation of FLZ in topical (creams, lotions), oral (tablets, 

capsules, syrups, solutions), eye drops, biological fluids (intra-

venous) and in other pharmaceutical formulations,such as 

TLC-densitometry[17] ,spectrofluorimetry [18] IR-spectroscopic 

[19],UV-spectrophotometric [20-24] microbiologicalmethod [25-

26], gas liquid chromatography [27-28] (GLC), high perfor-

mance liquid chromatography (HPLC) for biological fluid[29-

31], and high performance liquid chromatography (HPLC) for 

pharmaceutical dosage forms[32-37]. 

      The aim of this work is to establish the conditions for quan-

titative determination of FLZ from the different simulated 

body fluid media and in solid dosage form and to define essen-

tial parameters required for identification. The literature sur-

vey does not reveal any UV-spectrophotometric methods to-

gether for the determination of the drug in bulk and in phar-

maceuticals, in different simulated, physiologic body fluids like 

gastric, vaginal, topical and blood serum. This paper reports a 

study on the development of a new validated UV-

spectrophotometric method for the quantitative determination 

of FLZ in bulk and solid dosage form   

 

 

                  EXPERIMENTAL SECTION 
Fluconazole working standard (purity, 99.80%) used from 

Cadila Healthcare Ltd., Ahmedabad ,India.   Fluconazole 

tablets were obtained from Cadila Healthcare Ltd., 

Ahmedabad, India. Each tablet was labeled contain 4 mg 

Of  Fluconazole. All other reagents used were of analytical 

reagent grade supplied by Spectrochem, India. Spectral and 

absorbance  measurements were made on a UV-Visible 

spectrophotometer 1700 Shimadzu Limited with 

10mm matched pair ofquartz cell and spectral band 

width of ±2nm. 

                      

Selection of solvent 
The ideal property of a solvent should be that the 

drug should be completely soluble in the solvent used 

. The drug should be stable in the solvent used and 

should be economical and volatile. After suitable 

literature survey, practical experience and taking 

above factors intoconsideration the suitable solvents 

selected was methanol 

 

 
 
 

Selection of Method and Wavelength 
For estimation of  Fluconazole  single-wavelength 

 spectrophotometric method employing 260 nm 

analytical wavelength was used 

 

Standard solutions and calibration curve 
Accurately weighed 10mg of  Fluconazole is transferred 

 into a 100ml volumetric flask and dissolved in 30ml of 

 methanol. It was then sonicated for 10 minutes, and made 

 up to the mark with methanol to give a stock solution 

 having 100 μg/ml  concentration. For calibration curve, 

serial dilutions were made for  Fluconazole  in the range of 2, 

4, 6, 8, and 10μg/ml concentrations were prepared by diluting 

 the stock solution with methanol. The absorbance values of 

above solutions were measured in the wavelength at λ max  260 

nm  against  methanol as blank and calibration curve was pre-

pared.  It obeyed beer’s law  in these  concentration ranges 

Sample preparation for tablet analysis 
To determine the content of Fluconazole  in conventional tablets 

(label claim: 4mg Fluconazole per tablet), twenty tablets were 

weighed, their mean weight was determined and they were 

finely powdered and powder equivalent to 10 mg of Flucona-

zole was weighed and transferred into a 10 ml volumetric flask 

containing 10 ml methanol, sonicated for 10 min and the result-

ing sample solution was then filtered through Whatmann filter 

paper (No. 41). The filtrate was further diluted to obtain the fi-

nal concentration of 100μg/ml. Appropriate dilutions of  Flu-

conazole  were scanned over the range of 400-200 nm and the 

absorbance at wavelength 260 nm was measured. From calibra-

tion curve the final drug concentration in tablet was calculated. 

Method Validation 
Method validation was performed in terms of specificity and 

selectivity, precision and accuracy,linearity and stability ICH 

Q2B, 1996  [38]. 

Precision and Accuracy 
Accuracy of analysis was determined by performing recovery 

studies by spiking different concentrations of pure drug in the 

pre analyzed tablet samples within the analytical concentration 

range of the proposed method at three different set at level of 

50%, 100% and 150%.Precision was calculated for inter day and 

for intraday. The data obtained shows that method is suffi-

ciently precise. Precision is calculated as % Relative Standard 

Deviation. 

 
Linearity and Stability 
The response for  Fluconazole  was linear in the concentration 

range of 2- 10μg/ml withcoefficient of correlation r2 = 0.9999 for 

pure drug. Problems of stability are usually encounteredwith 

these compounds. 

RESULTS AND DISCUSSION 
Standard calibration curve for Fluconazole covering the range 2-

10μg/ml, prepared by serial dilution with methanol for pure 

drug and tablet formulation were developed and validated. The 

procedure was adopted as per designed protocol, based on ICH 

Q2B guidelines [38].. The calibration curve was obtained by 

plotting absorbance vs analyte concentration. The slope and 
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intercept of the calibration line was determined by linear regres-

sion. 

Selectivity and specificity 
 
The drug Fluconazole in the formulation was well identified 

under this condition. No  interference observed in nine different 

samples of  Fluconazole. Fig.2  showed a linear  relationship 

between the absorbance and the concentration, with correlation 

coefficient and percentage estimated with standard deviation of 

0.9999, 99.75 ± 1.20, respectively. The results are shown in Table 

1 and 2. 

 
 
 

Fig ;1 The structure of Fluconazole 
 
 

 
                        

 
Systematic (IUPAC) name   OF    Fluconazole    IS 

                              
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-(2,4-difluorophenyl)-1,3-bis(1H-1,2,4-triazol-1-yl)propan-2-ol 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig; 2   CALIBRATION CURVE OF FLUCONAZOLE 
 

SHOWING LINEARITY RELATION SHIP 

 

 
 

       

http://en.wikipedia.org/wiki/International_Union_of_Pure_and_Applied_Chemistry_nomenclature
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Table 1: Linearity regression data for Fluconazole 
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Parameters Value of Fluconazole 

λ max nm 260 

Beer’s law limit 

(μg/ml) 

2-10 (μg/ml) 

Correlation coef-
ficient 

0.9999 

Regression 

equation (Y*) 

Abc=A+B*C 

Slope(B) 0.0427 

Intercept (A) -0.001 

 
 
 

Table 2: Results of analysis of laboratory samples 
 

Label claim 

(mg/tab ) 

% Concentration estimated* (Mean ± 

% R.S.D.) 

 4 mg/tab 99.75 ± 1.20 

 

*Average of nine determinations; R.S.D., Relative Standard De-

viation 
 
 

Recovery 
As shown in Table 3 excellent recoveries were  made  at  each 

added   concentration. 

 
Table 3: Recovery data for  Fluconazole 

 

 

Level added 

(%) 

Recovery 

(%)* 

RSD % 

50 98.  88 0.85 

100 100.43 1.15 

150 99.67 1.22 

 

* Mean of three determinations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Precision 

Precision  evaluated  through  intraday  and  inter day  of  the 

pure  drug  from  solvent  are  presented  in Tables 4 and 5, re-

spectively. 

 
 

Table 4: Results of intraday precision of  Fluconazole 

 

 

 
Parameter 

                  

% Drug estimated* (Mean ± %R.S.D.) 

6 μg/ml 8 μg/ml 10 μg/ml 

Morning 98.30±0.68 99.90±0.48 99.45±0.17 

Afternoon 99.92±0.83 99.62±0.23 101.02±0.61 

Evening 99.62±1.20 100.02±1.32 99.22±1.03 

 

*Average of nine determinations; R. S. D., Relative Standard 

Deviation 
 
 
 

Table 5: Results of interday precision of Fluconazole 

      

 

parameter % Drug estimated* (Mean ± %R.S.D.) 

 

6 μg/ml 

 

 

 

8 μg/ml 

 

 

10 g/ml 

Day 1 100.30±1.08 99.90±1.18 99.45±0.99 

Day 2 101.02±1.33 101.02±0.96 98.02±0.98 

Day 3 100.72±0.62 99.72±0.92 99.62±0.73 

 

*Average of nine determinations; R. S. D., Relative Standard 

Deviation 

 

Limit of detection (LOD) and Limit of quantification 

(LOQ) 
         The LOD determined as the amount of drug and LOQ was 

determined as the lowes tconcentration for drug shown in Table 

6. 

 
Table 6: Limit of detection and limit of quantitation for drug in 

solvent 

 

LOD 

(μg/ml ) 

LOQ 

(μg/ml ) 

10.46 31.70 

 

 

CONCLUSION 

. A spectrophotometric method for quantifying  Fluconazole   in 

tablet has been developed and validated. The  method is selec-

tive, precise, accurate and linear over the concentration range  
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studied. The method is simple and suitable  for  the determina-

tion of  Fluconazole  in formulation without  in terference from 

excipients or  from common degradation products, suggesting 

its application in  IPQC  and pharmacokinetic studies 
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