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ABSTRACT  
The new simple, sensitive, accurate, precise and economical method was developed for the estimation 
of triamcinolone in solid dosage form.  Two methods was proposed in the present work, the maximum 
absorbance was showed at 238 nm in zero order derivative spectroscopy (method A) and scanning was 
done at 231-251nm in area under curve (method B). Both the methods shows linearity in 
concentration range of 3-18µg/ml and a good correlation coefficient value (r2=0.998) was obtained.  
The proposed methods are effectively applied to its tablet formulation across all validation studies as 
per ICH guidelines. Excellent mean recovery studies for precision, repeatability, ruggedness and 
sensitivity  results showed that the method has been validated successfully, the results are also in 
accordance for the % RSD values obtained within specified limits. Thus obtained results proved that 
both methods can be employed for  routine analysis of Triamcinolone  in bulk as well as in the 
commercial tablet formulation.   
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INTRODUCTION 
Triamcinolone (TRI, Fig. 1) is chemically 9�.-
fluoro-11��, 16�.���� �����., 21 tetrahydroxypregna-
1,4-diene-3,20-dione1-2. It is a long-acting 
synthetic corticosteroid given orally by 
injection, inhalation, or as a topical ointment. 
Early anti-inflammatory effects include the 
inhibition of macrophage and leukocyte 
movement and activity in the inflamed area by 
reversing vascular dilation and permeability. 
Later inflammatory processes, collagen 
deposition, keloid (scar) formation also are 
inhibited by corticosteroids. Clinically, these 
actions correspond to decreased edema, 
erythema, pruritus, plaque formation and 
scaling of the affected skin3.  
Literature survey reveals that few analytical 
methods have been reported for quantitative 
estimation by HPLC and UV either in 
combination or for individual drug4-5. A method 
validation of quantitative analysis in ternary 
complex was also reported6. However, every 
method may have its limitations. Keeping this 
view, in the present method, a simple UV-
spectrophotometric estimation of 
Triamcinolone from bulk was reported along 
with its validation as per ICH guidelines and 
same is applied to tablet formulation is not 
reported.  

As a consequence of estimation for TRI, the 
rational of present work is to develop and 
validate spectrophotometric methods as per 
ICH guidelines. The method is applied to 
single drug in bulk and also to tablet 
formulation. The unique feature of current 
estimation is towards the simplicity, sensitivity, 
rapidness and cost-effective quantitative 
assessment of drug so that this can be applied 
for its routine analysis.  
 
MATERIALS AND METHODS  
Chemicals and Instruments  
Triamcinolone was supplied as gift sample by 
Glenmark Pharmaceuticals Ltd, Mumbai 
(India). All chemicals and reagents used were 
of analytical grade. Methanol was selected as 
the solvent for sample preparation. All weights 
were taken on electronic balance (Shimadzu 
AUX 120). A double beam UV-Visible 
spectrophotometer (UV- 2450 Shimadzu, 
Japan; software UVProbe2.21) with specific 
measurements, using a pair of 10mm matched 
quartz cells was used for all spectral 
measurements.  
 
Preparation of standard stock solutions  
Accurately weighed 10 mg of TRI transferred 
to 100 ml volumetric flasks. It was dissolved in 
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methanol and volume was made up to the 
mark with same solvent to obtain final strength 
100µg/ml. Then aliquots of standard stock 
solution were prepared by suitably diluting with 
same solvent to get the final concentrations of 
3-18µg/ml.    
 
Method – A (Zero order Derivative 
Spectrophotometry)  
Form the stock solution dilution was made in 
order to get the concentration of 3-18µg/ml. 
The solution was scanned in the UV range of 
200-400nm; TRI showed absorbance 
maximum at 238 nm in Figure 2. 
 
Method – B (Zero order derivative 
Spectrophotometry using area under 
curve)  
The zero order derivative spectra of 
concentration 3-18µg/ml were selected for 
determination of area under curve (AUC). The 
wavelength range 231-251 nm was selected to 
record the AUC in Figure 3. 
 
Analysis of tablet formulation  
Commercially available tablet of Triamcinolone 
(Kenacort - 4mg) (Abbott Healthcare Pvt. Ltd. 
India) were selected for estimation of total 
drug content by proposed methods. Twenty 
tablets were accurately weighed, powdered 
and the quantity equivalent to 10 mg of TRI 
was transferred to a 100ml volumetric flask 
and volume made up to 50ml with methanol 
and sonicated for 20 min. The solution was 
filtered through Whatman filter paper no.41 
and the resultant solution was diluted with 
same solvent to get final concentration 
12µg/ml for both methods A and B separately. 
The amount of drug present in sample solution 
was determined using the calibration curve of 
standard drug. 
 
Validation of proposed method  

The proposed method provides accurate and 
precise quality control tool for routine analysis 
of TRI according to the ICH guidelines across 
various parameters like accuracy, precision, 
repeatability, sensitivity, ruggedness7. 
 
Linearity  
Appropriate known volumes of aliquots from 
standard TRI stock solution were transferred 
 to series of six 10ml volumetric flasks. The 
volume was adjusted to the mark with 
methanol to get concentrations of 3-18µg/ml 
for both methods. Separately calibration curve 
was plotted for both methods as absorbance 
vs concentration in Figure 4 and 5. 
 
 

Precision  
Precision of the method was studied as intra-
day and inter-day variations. Intra-day 
precision was determined by analyzing 6, 12 
and 18µg/ml of TRI solutions for three times 
on the same day. Inter-day precision was 
determined by analyzing daily for three 
consecutive days over a period of week using 
same concentration. 
 
Accuracy  
To the pre-analyzed sample solution, a known 
amount of standard stock solution was added 
at different levels i.e. 80, 100 and 120%. The 
absorbance of solution was recorded, result of 
recovery studies are reported to assess the 
accuracy of the proposed method confirmed 
that proposed method is accurate for 
determination of TRI in pharmaceutical 
formulation. 
 
Repeatability  
Repeatability was determined by analyzing 
9µg/ml concentration of TRI solution for six 
times was recorded and spectra were AUC 
measured for each sample. 
 
Sensitivity  
Sensitivity of the proposed method was 
estimated in terms of limit of detection (LOD) 
and limit of quantitation (LOQ). The LOD and 
LOQ were calculated by the use of equation, 
LOD = SD/Slope x 3.3 and LOQ = SD/Slope x 
10, where SD is the residual standard 
deviation of the peak areas of the drug (n=6) 
and sensitivity was performed between 3-5 
µg/ml, for both spectroscopic methods. 
 
Ruggedness  
Ruggedness of the proposed method is 
determined by analysis of aliquots from 
homogenous slot by two different analysts 
using same operational and environmental 
conditions. 
 
RESULTS AND DISCUSSION 
The molecular structure of TRI is presented in 
Figure 1. Methanol was selected as solvent as 
it provides highest solubility of drug. TRI in 
methanol showed maximum absorbance at 
238 nm. The same spectrum was derivatized 
in AUC. In these methods TRI followed 
linearity in concentration range 3-18µg/ml. The 
linear regression data for calibration curves 
showed good linear relationship as both 
methods were found to obey Beer’s-Lamberts 
law. The correlation coefficient (r2) was found 
to be 0.998. The details of optical 
characteristics are in Table1.  
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The analysis of bulk TRI showed good assay 
as indicated by results. The concentrations of 
the drug were calculated from linear 
regression equations and the mean of six 
estimations was determined at each level. The 
developed methods were applied for 
pharmaceutical tablet formulations in order to 
assess the authentication of method. The 
amount in the tablet formulation by method A 
and method B was found to be 99.48% and 
99.31% respectively with % RSD less than 2. 
This is indicative of the method as specific for 
determination of TRI in pharmaceutical 
formulation. Results also indicate that there 
was no interference from the excipients occurs 
in tablet formulation. 
The proposed method was validated as per 
ICH guidelines for various parameters like 
accuracy, precision, repeatability and 
ruggedness. These methods when used for 
extraction and subsequent estimation of drug 
from tablet dosage form, after adding a known 
amount of standard stock solution at different 
levels i.e. 80, 100 and 120% to the pre-
analyzed sample solutions, afforded a good 
recovery with % RSD less than 2 indicating 
that the methods are more accurate. The 
precision studies were performed as inter day 
and intraday precision. It was expressed in 
terms of % RSD for proposed method and 
found to be less than 2. This indicates that the 
proposed methods are more precise for the 
determination in bulk drug and tablet. The 
results depicted revealed high precision of the 
methods. Repeatability was determined by 
�D�Q�D�O�\�]�L�Q�J������ ���J���P�O���R�I���7�5�,���V�R�O�X�W�L�R�Q���I�R�U���V�L�[���W�L�P�H�V��
and % RSD was found less than 2. 
Ruggedness of the proposed methods was 

determined by analyzing aliquots from 
homogenous slot by different analyst using 
similar operational and environmental 
conditions. The results are reported in terms of 
% RSD. The result showed that the % RSD 
was less than 2 indicating that the proposed 
methods are highly rugged. Determination of 
LOD and LOQ indicates adequate sensitivity 
of the methods. Thus, both the methods are 
found to be simple, economical and can 
suitably apply for the routine analysis of TRI in 
pharmaceutical tablet formulation. The 
detailed results from validation of proposed 
methods are tabulated Table 1. 
 
CONCLUSION 
The literature survey promoted us to develop 
economic UV spectrophotometric methods on 
Triamcinolone as no such method was 
reported. TRI was found to obey Beer- 
Lambert’s law for both methods which are 
developed and validated as per ICH 
guidelines. They were found to simple, 
precise, accurate and reproducible and also 
can be used for determination of TRI in 
tablets. Moreover, proposed methods also 
indicate no interference of excipients when 
applied to tablet dosage form. Future plan 
includes development of same drug either in 
alone or in combination by more sophisticated 
techniques. 
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Table 1: Validati on parameters by  

proposed methods A and B  
Parameters  Method A  Method B  

Linearity (range) 3-18µg/ml 3-18µg/ml 
Y=mx + C Y = 0.04 X + 0.0028 Y = 0.1556X + 0.2787 

Correlation coefficient 0.998 0.998 
Tablet assay# 99.48% 99.31% 
% Recovery# 99.41 - 100.02% 100.28 – 101.85% 

Precision (% RSD) 
Intra-Day# 0.54 0.53 
Inter-Day# 0.20 0.48 

Repeatability* 0.38 0.35 
Sensitivity 

LOD (µg/ml) 1.58 0.43 
LOQ (µg/ml) 4.81 1.32 

Ruggedness (% RSD) 
Analyst I* 0.21 0.60 
Analyst II* 0.34 0.77 

                                      #n=3, *n=6 
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Fig. 1: Chemical structure of T riamcinolone  

 
 
 

                  
Fig. 2: Spectrum of T riamcinolone at 238 nm  

 
 
 

 
Fig. 3: Area under curve spectra of  

Triamcinolone in 231 -251nm 
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                       Y = 0.04x + 0.0028 Correlation coefficient = 0.9983 

                       Fig. 4: Calibration curve of U V- spectrophotometry  
method of T riamcinolone  

 
 
 

 
Y = 0.1556x + 0.2787 Correlation coefficient = 0.9986 

Fig. 5: Calibration cu rve Area under  
 curve meth od of T riamcinolone  
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