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Azathioprine is Immunosuppressive agent utilized to stop rejection in
organ transplantation It is a prodrug of 6-Mercaptourine.l! Chemically it is 6-[(1-Methyl-4-
Nitro-1H imidAzathioprinel-5yl) sulfanyl]-7H-purine.[
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Figure 1: Chemical structure of Azathioprine.
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It is a pale-yellow powder, practically insoluble in water and in alcohol.®! It is soluble in
dilute solutions of alkali hydroxides and sparingly soluble in dilute mineral acids. The oral
route of the drug is considered to be most convenient for administration of drugs to patients.
Oral administration of conventional dosage forms normally dissolves in the stomach fluid or
intestinal fluid and gets absorbed from these regions of the gastrointestinal tract (GIT)
depending upon the physicochemical properties of the drug. Azathioprine colon targeted
tablets were prepared by using compression coating technology. Initially internal core tablet
containing drug and super disintegrate was formulated.!!
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Spectrophotometric method is simple and rapid analytical methods.
spectrophotometric methods of Azathioprene and its derivatives are reported.[*2*** A simple,
rapid, accurate and economical UV-spectrophotometric method has been developed for

estimation of Azathioprine from bulk and pharmaceutical formulation.

MATERIALS AND METHODS
Instrumentation: All absorption measurements were made using UV 2100

spectrophotometer (Shimadzu) with glass cells of path length 1 cm was used.

Materials: Pharmaceutical grade Azathioprine (99.5%) pure was used. It was used without
further purification. Tablets containing Azathioprene were purchased from local market.
Distilled water was used wherever required. All other chemicals used were of analytical

reagent grade.

Preparation of standard stock solution

Accurately weighed 10 mg of Azathioprine was transferred to 100 ml volumetric flask,
dissolved in 20 ml methanol by shaking manually for 10 min. The volume was adjusted with
the same up to the mark to give final strength i.e. 100 pg/ml. Filter the resultant stock
solution using Whatmann filter paper (no. 41) to get the clear solution.

Preparation of solution of Commercial Dosage Forms

Twenty tablets were weighed and crushed. An amount of tablet powder equivalent to 50 mg
Azathioprine was transferred into a 100mL volumetric flask and about 80mL of methanol
was added to the flask. The content was shaken well for 20 min and diluted to the mark with
the same solvent. The resulting solution was filtered through Whatmann filter paper and used

for the assay by following the general procedure.
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RESULT AND DISCUSSION

Determination of Amax

Solution of Azathioprine (1.0 pg/mL) was scanned between 200 - 400 nm wave length to find
Amax OF the drug using methanol as blank. Azathioprine showed absorption maxima at 285 nm
(Figure 2).
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Figure 2: Determination of Anmay.

Linearity determination

Linearity range of Azathioprine was determined from calibration curve. From the stock
solution of Azathioprine (10 pg/mL) various concentrations of drug from 0.1- 3.0 pg/mL
were prepared by transferring aliquots of stock solution to volumetric flasks of 10 mL and
made upto the mark according to the concentration required. Their absorbance values were

recorded at 285 nm, calibration curve were plotted as absorbance vs concentration (Figure 3)
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Figure 3: Calibration Curve.
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Method Validation
The current method was validated according to the International Council of Harmonization
(ICH) guidance in terms of linearity, accuracy, precision, limits of detection, limits of

quantification and selectivity.

Linearity

linearity of the proposed method was determined by analyzing the solutions of Azathioprine
in the range of 0.1 - 3.0 pg/mL at 285nm. The Regression Coefficient (r?) was found to be
0.995.

Table 1: Linearity Parameters.

Parameters Value
Linearity range(pg/ml) 0.1-3.0
Regression equation y =0.0011x + 0.0086
Slop 0.0086
Intercept 0.0011
Regression (r°) 0.995

LOD and LOQ

The limit of detection (LOD) and limit of quantification (LOQ) was established by evaluating
the minimum level at which drug solution can be readily quantified with accuracy. LOD and
LOQ were calculated according to the 3.3 and 10 &/s criteria, respectively, where § is the

standard deviation of the response and s is the slope of the corresponding calibration curve.

Table 2 LOD and LOQ.

LOD (pg/mL) LOQ (ng/mL)
0.09 0.32

Accuracy and Recovery study

To further assess the accuracy of the proposed methods, recovery experiment was performed
by applying the standard-addition technique. Samples were taken and standard drug was
spiked at three different levels i.e. 80, 100, and 120%. The % recovery and % RSD were
calculated (Table 3).

Table 3: Accuracy and Recovery study.

Level Amount taken | Amount added % Recovery %
(ng/mL) (ng/mL) (Mean+% S.D) | R.S.D
80% 1.0 0.8 99.89 + 0.403 0.410
100% 1.0 1.0 100.01 + 0.109 0.110
120% 1.0 1.2 99.84 + 0.351 0.352
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Precision

Precision of method was estimated from repeatability and reproducibility. The intraday and
interday precision of the method were confirmed by measuring absorbance of six replicate
samples of Azathioprine three times in a day and also on two different days. Percentage
relative standard deviation (% RSD) values were found to be 0.39 % and 0.44 respectively.

Since the values are less than 2% hence the method is precise.

Robustness and ruggedness

Robustness and ruggedness of the method was tested by making small changes in the
experimental procedure. The analysis was carried out by four analysts and also by a single
analyst performing analysis on four different instruments in the same laboratory. Intermediate
precision values (% RSD) in both instances were in the range 0.2 — 3.1% indicating

acceptable ruggedness.

CONCLUSION

Beer’s law was obeyed in the range of 0.1 - 3.0 pg/mL for Azathioprine having correlation
coefficient of 0.995. The method has been successfully applied for the analysis of drugs in
tablet formulation. The percent recovery was found from 99.84 to 100.01%. Hence the
proposed method is precise and reproducible. Limit of detection (LOD) and Limit of
quantification (LOQ) of drug were 0.09 and 0.32 pg/mL, respectively. Interday and intraday
studies showed good repeatability of the applied method. Percentage relative standard
deviation values were found to be less than 2% for proposed methods which illustrate the
good precision. It was concluded that proposed method was versatile, cheaper, accurate,
selective, precise and rapid for the analysis of Azathioprine in bulk powder and tablets. The
methods have many advantages over the separation techniques such as HPLC and include
reduced cost and speed with high accuracy.
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