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Abstract 

An accuracy, precious and sensitive 
spectrophotometric method for determination of ATC in pure 
and pharmaceutical form was developed . This method 
based on the using of the linear regression equations of five 
different wavelengths (244.1, 246.1, 248.1, 250.1, 242.1 
nm) to determination of ATC. Beer’s law is obeyed in over 
concentration ranges 15-60 μg.ml-1, the Rec% was between 
96.008-103.292%, and RSD% was 0.924-363% .The 
proposed method was successfully applied to determination 
of ATC in pure and pharmaceutical forms. 
Key word:  Atorvastatin calcium, multi wavelength, 
spectrophotometric method.  
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                                                                   الخلاصة
بشكله  ATCتم تطوير طريقة طيفية دقيقة ومضبوطة وحساسة لتقدير عقار

النقي وفي المستحضر الصيدلاني وتعتمد هذه الطريقة على استعمال معادلة الخط 
المستقيم الناتجة من العلاقة بين التركيز والامتصاصية وذلك عند خمسة اطوال موجية 

الذي اظهر  ATCلتقدير عقار 242.1nm ,250.1 ,248.1 ,244.1,246.1هي 
و  µg.ml15-61-1ن التراكيز قدره لا مبرت عند مدى م -مطاوعة لقانون بير

بينما  %96.008-103.292بين  %Recتراوحت نسبة الاسترجاعية المئوية 
. طبقت %0.363-0.924بين  %RSDتراوح معامل الانحراف المعياري النسبي 

 الطريقة بنجاح على تقدير العقار في شكله النقي وفي المستحضرات الصيدلانية
الاتورفاستاتين كالسيوم , الاطوال الموجية المتعددة , : الكلمات المفتاحية

 التقدير الطيفي
 

Introduction 
Atorvastatin calcium is a group of statins classified as 

lipid-lowering drugs that reduce Cholesterol levels in people 
with Cardiovascular disease by inhibiting the MHG-CoA 
enzyme(1) .It is commonly used to treat hypertention(2,3) and 
prevents atherosclerosis(4).It is called chemically 
[R-(R*, R*)]-2-(4-fluorophenyl)-β, δ-di hydroxyl - 5-(1-
methylethyl)-3-phenyl-4-[(phenyl amino) carbonyl]-
1H¬pyrrole- 1-heptanoic acid, calcium  salt (2:1) tri hydrate  
, it is molecular formula has (C33H34FN2O52Ca.H2O) either 
formula that can be expressed in figure 1(5) 

 

 
Figure 1 molecular structure of ATC 
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Multi wavelength method: the method is based on the use 
of the straight line equation resulting from the relationship 
between the concentration of the material to be analyzed 
and the absorbance at wavelengths chosen from the 
absorption spectrum of this material. the method of multiple 
wavelengths can be used when the spectrum is wide and 
results are better than in the case of wavelength ,the 
material to be analyzed (X) was measured at five 
wavelengths  λ1 , λ2 , λ3  , λ4 , λ5 , the equation of the 
straight line is as follows: 
Aλ1

= aCX + K1   ……………….  1 

Aλ2
= bCX + K2 ………………..   2 

Aλ3
= cCX + K3 …………………  3 

Aλ4
= dCX + K4 …………………  4 

Aλ5
= eCX + K5 ………………….   5 

       Here A represent the absorbance of the analyze under 
test, a, b, c, d, e are the slopes and k1, k2, k3, k4 and k5 are 
the intercepts of linear regression equation for the analyze 
corresponding to five wavelengths and CX  represents the 
concentration of analyze. All these equations (1) can be 
combined as follows 

   AT = aCX + bCX + cCX + dCX + eCX + KT ………………….   6 
The simplified form of this equation is 
 AT = CX(a + b + c + d + e) + KT ………………………7 

Where AT and KT correspond to the sum of 
absorbance and sum of intercepts obtained of equations. So 
from the above equation concentration of analyze X, in an 
unknown solution can be found as fallows (6):  

CX =
AT_KT

(a + b + c + d + e)
… … … … … … … … 8 

ATC has been estimated in a number of analytical 
methods, such as chromatographic methods (7) and a 
number of spectral methods, either for a substance (8, 9) or in 
mixtures with other drugs (10, 11). 
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The current research aims to develop a spectral 
method for estimating ATC in its pure form and in its 
pharmaceutical formulation by multi wavelength method. 
Experimental part 
Instrumentals and chemicals 
- All spectral and absorbance measurement were carried 
out in a Double beam UV-Vis spectrophotometer-1800 . 
Equipped with a 1 cm quarts cell . 
- Water bath ( Lab. Companion , BS - 11) . 
- Electronic balance (Sartorius AG GÖTTINGEN B2 2105 
Gerrmany ) . 
Stock solutions: 
All chemicals used were of analytical-reagent grade . 
-stock solutions from drug (100 μg.ml-1) of ATC (SDI) were 
prepared by dissolving (0.01)gm of LATC in methanol and 
diluting to the mark in 100 ml volumetric flask . Working 
solutions were prepared by diluting the solution in methanol. 
Selection of wavelength 

The absorbance spectrum of the ATC as shown in 
figure 2, which shows that the method of multi wavelength 
can be used to obtain better results than in the case of one 
wavelength .thus, the five wavelengths the five are 244.1, 
246.1, 248.1, 250.1, 252.1 nm. 

 

 
Fig 2 : absorption spectrum of ATC at concentration 

30µg.ml-1 
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Procedure and Construction of Calibration Curve 
The calibration curve was prepared by transferring 

increasing volumes 1-7ml of the concentration 100µg.ml-1 of 
ATC to a volume 10 ml of volumetric flask, the volume was 
completed with methanol to the marker to obtain 
concentration of 10-70µg.ml-1 and the absorbance values 
were measured at 244.1, 246.1, 248.1, 250.1, 252.1nm 
wavelengths versus the blank solution as in fig 3. 
Precision and Accuracy of the Proposed Method 
 The method precision and accuracy were tested in 
terms of the relative standard deviation and the percentage 
recovery respectively for the calibration curve and for the 
five time for each of which we were in table 2. 
Studying of Excipients Effective 
 The effect of the presence of some excipients, namely 
acetyl ph. 302, sodium citrate, magnesium stearate, starch, 
and aerosol, was studied on the absorption value of ATC, 
with concentration of up to100µg.ml-1 on concentration 
10µg.ml-1 ATC with addition of 1-10ml excipient to 1ml ATC, 
in 10ml volumetric flask, then complete the volume to the 
mark with methanol and measure absorbance at 
wavelength 244.1, 246.1, 248.1, 250.1, 252.1 versus the 
blank solution. 
Analysis of ATC Dosage Form  
1- Direct Method 
 Concentration 17µg.ml-1 and 42µg.ml-1 were prepared 
from the pharmaceutical preparation solution of the Indian 
ATC drug (Atorvastatin calcium) with the concentration 
100µg.ml-1 in 10ml volumetric to demonstrate the success of 
the proposed method using the straight line equation of the 
calibration curve in the estimation of the drug ATC in its 
pharmaceutical form. 
2- Multi Standard Additions Method 
 In seven volumetric flask 10ml put in each one of 1ml 
of the solution of the pharmaceutical form (same in direct 
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method) and then add increasing volume 0-3ml of the 
standard ATC solution with concentration 100µg.ml-1 , then 
complete the volume to mark with methanol and measured 
the absorbance at 244.1, 246.1, 248.1, 250.1, 252.1nm and 
polted the absorbance values for each solution versus the 
volume taken from the drug solution. 
Results and Discussion 

The absorbance spectrum were drawn by a spectral 
scan of the ATC at a concentration 30µg.ml-1 of in arrange 
between 200-400nm and five wavelength 244.1, 246.1, 
248.1, 250.1, 252.1 nm were selected. The ATC was 
quantified in its pure and in its pharmaceutical forms. 
Calibration Curve 
 The calibration curve was constructed at each 
wavelength 244.1, 246,1 248.1, 250.1, 252.1nm to estimate 
ATC in final volume 10ml as shown in fig 3(a, b, c, d, e, f) , 
which shows the compliance of the beer law in a range of 
concentration 15-60µg.ml-1 , table 1 shows the results 
obtained from the calibration curve at each wavelength of 
selected wavelengths to estimate  ATC , the molar 
absorption coefficient 5.008x104 L.mol-1.cm-1, the sandell's 
index 0.0234µg.cm-2,  the L.O.D 0.0404 µg.ml-1, and the 
L.O.Q 0.1358 µg.ml-1 . By the combining the straight line 
equation for each calibration curve, we obtained the general 
equation for the proposed method. 

y = 0.2054 X + 0.0990    ………1 
From equation 1, the concentration of the material to be 
analyzed is determined from the equation below: 

 
   

𝑥 =
𝑦𝑇 − 0.0990

0.2054
 … … .2 
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Fig 3 The calibration curves to estimate the drug for the 
ATC at wavelength    a) 244.1nm      b) 246.1nm       c) 
248.1nm       d) 250.1nm     e) 252.1nm 
Precision and Accuracy of the Proposed Method 
 The proposed method has high accuracy and 
precision, with the percentage of recovery Rec% ranged 
between 96.008-103.292% and the relative standard 
deviation RSD% was between 0.363-0.924% ,the range of 
concentration between 15-60µg.ml-1 after data collection at 
the wavelength selected as in table 2. 
Studying of Excipients Effective 
 The effect of the excipient were studied on the 
determination of  ATC. It is noted that all of them do not 

(a)
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affect the uptake of the drug even when it's present in 
concentration up to ten times the concentration of drug. As 
the percentage of recovery Rec% ranged between 97.470-
101.600%. 
 

Table 1 shows the results obtained from calibration curve at each 
wavelength  

Multi* At 252.1 At 250.1 At 248.1 At 246.1 At 244.1 Parameter 

15-60 15-60 15-60 15-60 15-60 15-60 
Conc. range 

μg.mL-1 

5.008x104 4.407x104 5.674x104 5.043x104 4.98x104 4.934x104 
Molar 

absorptivity 
L.mol-1.cm-1 

1.1234 0.025 0.021 0.023 0.024 0.024 
Shandell's 

index μg.cm-² 

1.1414 0.035 0.034 0.034 0.028 0.071 LOD μg.mL-1 

1.1358 0.117 0.116 0.116 0.094 0.236 LOQ μg.mL-1 

1.99778 0.9986 0.9982 0.9975 0.9969 0.9977 R 

 Regression equation 

1.14118 1.1398 1.1419 1.1417 1.1412 1.1418 Intercept 
 

1.1198 0.0308 0.003 0.0069 0.0298 0.0312 Slope 

*multivariate data 
Table 2 shows the accuracy and precision of the proposed method for 

estimation of ATC 

Multi Parameter 

%RSD Rec% Taken conc. µg.ml-1 

0.61 98.393 15 

0.368 96.008 20 

0.563 98.129 25 

0.74 102.094 30 

0.5 99.693 35 

0.397 103.292 40 

0.363 101.133 45 

.7181 101.366 50 

0.924 97.309 60 
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  Analysis of ATC Dosage Form  
1- Direct Method 
            Concentration 17µg.ml-1 and 42µg.ml-1 were 
selected from the concentrated solution of the 
pharmaceutical form with a concentration 100µg.ml-1 of and 
its absorbance was determined at the selected wavelength 
to test the success of the proposed method in estimating 
ATC in its pharmaceutical form. 

Table 3 show the application of the proposed method to the 
pharmaceutical product is ATC 

RSD % Rec% 
Found conc. 

µg.ml-1 

Taken 
conc. 

µg.ml-1 

Wave length 
Nm 

1.022 95.574 16.260 17 Multi 

0.54 99.003 41.431 42 Multi 

2- Multi Standard Additions Method  
           The method of multi standard additions was used to 
estimate the concentration of 10µg.ml-1 of the ATC property 
and the percentage recovery was 100.757%. The relative 
standard deviation was0.168% and table 4 shows the 
results obtained. 
 

Table 4 The result of standard addition method of ATC 

RSD% Rec% 
Concentration µg.ml-1 

Found Taken 

0.168 100.757 10.0757 10 

Conclusion 
The multi wavelength method was used to estimate 

the drug ATC in its pure form and in its pharmaceutical 
product. The proposed method was simple, sensitive, 
accurate, and well controlled and could be used in quality 
control laboratories and in the daily work of estimating the 
drug. 
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