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ABSTRACT 
 
Accurate, direct and inexpensive spectrophotometric methods have been used for simultaneous estimation of Baclofen in bulk and tablet dosage form. 
The proposed methods were applied in the wide concentration ranges of (50–450 mg/L). The detection limits were (0.451) for AUC1 and (0.520) for 
AUC2. The limit of quantitation was found to be (1.366) for AUC1 and (1.576) for AUC2. The results were analyzed statistically by using recovery 
and relative standard deviation studies. 
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INTRODUCTION 
 
Baclofen(BAL) it is 4-amino-3-p-chlorophenyl butyric acid1,2. 
The first clinical employment of selective γ- aminobutyric acid 
has been widely used for the symptomatic relief of muscular 
spasm and multiple sclerosis caused by spinal or cerebral injury 
since its introduction in 19673,4,5. Many methods have been 
reported for the estimation of BAL in pharmaceutical These 
methods such as HPLC6,7, flow-injection chemiluminescence8, 
Capillary electrophoresis9, potentiometric membrane 
electrodes10, and spectrophotometric UV11. Derivative 
spectrophotometry is a good technique that used for estimation 
drugs without any preliminary separation step or uses expensive 
reagent12-15. This paper considers simple, low-cost and rapid 
methods for the simultaneous estimation of the baclofen drug in 
pure and tablets forms. 
 
MATERIALS AND METHODS 
 
Equipment  
 
The absorbance measurements were carried out in a model UV-
1800 Shimadzu spectrophotometer equipped with a (1.0 cm) 
quartz cell. 
 
Preparation of standard solution 
 
Stock solution(1000mg/L) 
 
Standard pure of Baclofen SDI - Samara-Iraq (C10H12ClNO2) 
molecular weight (213.67gm/mol) was prepared by dissolving 
(0.25 g) of Baclofen in distilled water and then transferred to 250 
ml volumetric flask.  
 
Standard solutions 
 
Different volumes of Baclofen stock solution (1000mg/L) 
ranging from (1 to 9 mL) were transferred into a series of (20 mL) 

volumetric flasks and completed to the mark with the same  
solvent to obtain a range of concentrations from (50 to 450 mg/L). 
 
Preparation of the market tablet 
 
Baclofen Tablets from (Lioresal) each tablet contains (10mg) 
were grounded into a powder, (1000 mg/L) from this tablet 
powder was prepared by dissolving (0.25 gm) from this powder 
and then transferred to (250 mL) volumetric flask. the 
concentration (75, 325 mg/L) from market tablets were prepared 
by taking (1.5, 6.5 mL) from Baclofen tablet powder in (20 mL) 
volumetric flask and complete the volume to the mark by distilled 
water. 
 
Procedure 
 
The standards solution of Baclofen (50 – 450 mg/L) were scanned 
in the range of (200 – 400 nm). The first derivative ( 78

7ʎ
 )  and the 

second derivative (7
:8
7ʎ:

 ) were calculated by the origin pro (2016) 
program. the AUC between a wavelength range (221-233nm) was 
considered for the analysis of the first derivative spectrum. While, 
the AUC between a wavelength range (215-225nm) was used for 
the analysis of the second derivative spectrum. UV-Visible 
spectrophotometer with the computer software program were 
selected two wavelengths (221 to 233 nm) for the first derivative 
and selected two wavelengths (215 to 225 nm) for the second 
derivative and then these ranges of the wavelength were used to 
estimation Ares under curves for baclofen drug. 
 
RESULT AND DISCUSSION  
 
Derivative spectrum and area under curve 
Fig. (1a, 1b) show the first and second derivative spectrum for the 
baclofen drug. 
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Figure 1: derivative spectrum of baclofen (50-450mg/L) a- first derivative and b-second derivative spectrophotometric 
 
The AUC (area under curve) method include the calculation of 
the integrated value of absorbance with respect to the wavelength 
between two selected wavelengths λ1 and λ2. Area calculation 
processing item calculates the area bound by the curve and the 
horizontal axis. This wavelength range is selected from area under 
curve vs. concentration. The area under the curve for first and 
second derivative are depended on the following theoretical 
equations16,17,18. 
 
AUC1= ∫ 𝐴1𝑑ʎ??@

?AA  
AUC2= ∫ 𝐴2𝑑ʎ?@B

??B  

A1 and A2 = are the absorbance of baclofen for the first and 
second derivative, respectively. 
∫ 𝐴1𝑑ʎ??@
?AA and∫ 𝐴2𝑑ʎ?@B

??B = are the area under curve between 221- 
233 nm for first derivative and are the area under curve between 
215- 225 nm for second derivative, respectively. 
 
Fig. (2 and 3) shows the area under the curve of the first and 
second derivative  spectrum for baclofen standard solutions. A 
calibration curve for these methods are plotted between area 
under curve against concentration. Finally, the validation data 
obtained from the calibration curve for baclofen recorded in table 
1. 

 

 

 
 
 
 
 

 

 
Figure 2: Area under curve for first derivative spectrophotometric of baclofen (A=50mg/L, B=100 mg/L, C=150 mg/L, D=200 mg/L, E=250 

mg/L, F=300 mg/L, G=350 mg/l, H=400 mg/L, I=450 mg/L) 
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Figure 3: Area under curve for second derivative spectrophotometric of baclofen (A=50mg/L, B=100 mg/L, C=150 mg/L, D=200 mg/L, E=250 

mg/L, F=300 mg/L, G=350 mg/L, H=400 mg/L, I=450 mg/L) 
 

Table 1: Validation data obtain from the calibration curve for baclofen 
 

Parameters Methods 
AUC1 AUC2 

Wavelength (nm) 221-233 215-225 
R2 0.997 0.995 

Linearity range (mg/L) 50-450 50-450 
Equation for linearity Y=-0.03x-0.056 Y=-0.026x-0.032 

Slope, b -0.03 -0.026 
Intercept, a -0.056 -0.032 

LOD (mg/mL) 0.451 0.520 
LQD (mg/mL) 1.366 1.576 

AUC1=Area under curve for first derivative spectrophotometric, AUC2= Area under curve for second derivative spectrophotometric, LOD= limit of 
detection = 3.3×SDb/S, LQD= limit of quantitation = 10×SDb/S, SDb=0.0041= is the standard deviation of the distilled water (distilled water as a 

blank) (n=3), S is the slop of the corresponding calibration curve. 
 
Accuracy and precision 
 
The accuracy and precision of the suggested methods were 
examined by analyzing three times of Baclofen using AUC for 
the first and second derivative spectrophotometric method for two 
different concentrations within the range of linearity for the drug. 

The accuracy and the precision for the experiment were checked 
by relative error(E%), recovery (Rec%) and relative standard 
deviation (RSD%). The values of recovery a greater than 
99.9211% and relative standard deviation values not exceed than 
0.1261 were indicating a good Accuracy and precision, all results 
are listed in table 2. 

 
Table 2: Accuracy for the AUC derivative spectrophotometric methods 

 
Methods Amount of baclofen (mg/L) E*% Rec*% RSD*% 

Taken found 
AUC1 175 174.862 -0.0788 99.9211 0.0583 

275 274.940 -0.0218 99.9781 0.1261 
AUC2 175 174.952 -0.0274 99.9726 0.0753 

275 274.922 -0.0283 99.9716 0.1042 
AUC1= Area under curve for first derivative spectrophotometric, AUC2= Area under curve for second derivative spectrophotometric, *Average of 

three time, E% = relative error ==𝒇𝒐𝒖𝒏𝒅H𝒕𝒂𝒌𝒆𝒏
𝒕𝒂𝒌𝒆𝒏	

×100, Rec% =recovery and RSD%=relative standard deviation 
 
Application 
 
Area under curve method was successfully applied for the 
estimation of Baclofen in  (Lioresal) market Tablets from, two  
different concentrations (75, 325 mg/L) from market tablet were 

measured According to the procedure, Fig.4 shows the first and 
second derivative spectrum  for (75 and 325 mg/L) and Fig. (5 
and 6) shows the area under curve of the first and second 
derivative  spectrum for the same two  concentrations (75, 325 
mg/L). The results in (Table 3) are shown the high percentage 
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recoveries and low relative standard deviation suggested good 
accuracy and efficiency of this method for analysis of baclofen 
pharmaceutical market tablets form. 
 

 
 

Figure 4: Derivative spectrum of baclofen (Lioresal) tablet drug at 
75 and 325mg/l  a-first derivative and b-second derivative 

spectrophotometric. 
 

 
 

Figure 5:  Area under curve for first derivative spectrophotometric 
of baclofen (Lioresal) tablet drug a=75mg/L and b= 325mg/L 

 

 
 

Figure 6: Area under curve for second derivative 
spectrophotometric of baclofen (Lioresal) tablet drug a=75mg/L and 

b= 325mg/L

Table 3: Application of baclofen drug tablet at (75 and 325 mg/L) for the AUC derivative spectrophotometric methods 
 

Pharmaceutical 
sample 

methods Amount of baclofen (mg/L) E*% Rec*% 
 

RSD*% 
Taken found 

LIORESAL 
10 mg 

Baclofen 
NOVARTIS 

AUC1 75 74.731 -0.3585 99.6413 0.0513 
325 325.095 0.0292 100.0292 0.0737 

AUC2 75 75.164 0.2186 100.2186 0.0632 
325 325.120 0.0369 100.0369 0.1317 

AUC1=Area under curve for first derivative spectrophotometric, AUC2= Area under curve for second derivative spectrophotometric, *Average of 
three time, E% =relative error ==𝒇𝒐𝒖𝒏𝒅H𝒕𝒂𝒌𝒆𝒏

𝒕𝒂𝒌𝒆𝒏	
×100, Rec% =recovery and RSD%=relative standard deviation. 

 
CONCLUSION 
 
A fast, nontoxic and economical spectrophotometric methods for 
the estimation of baclofen drug were developed by using area 
under curve technique. Area under curve method can be 
calculated directly in a single sample without to need the solvent 
extraction or used toxic material. So, this method easily used for 
the assessment of baclofen in the pharmaceutical market Tablets 
format. 
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