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1. Introduction 

Sulfa drugs are known as sulfonamide compounds 
are function class of bacteriostatic antibiotics still 
which used today for the treatment of bacterial 
infection and those caused by microoganisms.    It 
is were main sours of treatment against bacterial 
infection before introduction of penicillin in 1941. 
These compounds have acquired much 
consideration because of their deferent biological 
processes in agricultural areas and pharmaceutics. 
These compound used in therapy of conjunctivitis, 
meningitis, malaria, bacillary dysentery, trachoma, 
streptococcal pharyngitis, toxoplasmosis, 
nocardiasis [1]. Sulfonamides are benzenoid 
amino compounds derived from sulfanilic acid,and 
they were the most frequently recommended 
antibiotic agent to treatment human and 

veterinary infections due to their low cost and 
capability for remedy of various bacterial 
infections. Sulphacetamide an important member 
of sulfonamide group and its sodium salt is 
effective in the treatment acne, pityriasis 
versicolor [2]. It is widely used in the therapy of 
infections especially of patients intolerant to 
antibiotics[3]. Where they are prevent the 
biosynthesis of folic acid prepation from p-
aminobenzoic acid and are so named because of 
the substituted of the carboxyl group in p-
aminobenzoic acid with sulfa derivative and 
subsequently lead to bacteria death [4]. 
Sulphacetamide sodium (SAS) is white crystalline 
powder, fast soluble in water and little soluble in 
alcohol and acetone, it melts at 257 C0. It has age 
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A B S T R A C T 
 

 

The determination of sulphacetamide in its pharmaceutical preparation was described 
as an accurate, easy, and sensitive spectrophotometric assay. The procedure depends 
on diazotization of sulphacetamide via reaction with sodium nitrite to form diazonium 
salt in an acidic environment that combined with thymol reagent in an alkaline media 
to give an orange coloured azo-dye, which is stable and soluble in water, and has 
maximum  absorption at 474 nm . Beer's law is obeyed in the concentration  range of 
0.125-20 μg.ml-1 of sulphacetamide with a molar absorptivity of 3.4×104 l.mol-1.cm-
1and sandell̕s sensitivity value of 0.00732 µg.cm-2.The relative error is in between -
2.36 and -0.03 ,relative standard deviation from 0.75 to 1.28 . The method was 
successfully applied for determine of sulphacetamide  sodium in pharmaceutical 
preparations, eye drops and ointment. 
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half  of about 7 hours and it is derivative of 
sulfanilamide which used in the treatment of 
urinary tract infection and burn therapy, it is an 
antibiotic that is used as cream to treat skin to or 
acne and seborrheic dermatitis  and as eye drops 
for the therapy of trachoma infection because 
itsn׳t causes irritation in high dosage[5,6,7]. 
Appellation chemical of sulphacetamide sodium  
is(N−[(4 − aminophenyl)sulfonyl]acetamide), 
whereas its chemical structure is given in Fig . 
(1)[9]. 

   

          M.Wt = 254.2 g/mol       

 

Fig 1 : Chemical structure of sulphacetamide 

sodium monohydrate 

Several methods were published for 
sulphacetamide sodium assay using different 
analytical techniques, such as: Spectrophotometey 
[10,11,12], Chromatography [13,14,15 ] and 
Electrochemical [16,17 ]. Actually spectrometry  
still simple and sensitive technique that which 
available in most analytical laboratories , so the 
aim of this work was development of simple and 
sensitive spectrophotometric method for the 
determination of sulphacetamide sodium in 
aqueous solution using diazotization and coupling 
reaction, and then applying  the proposed method 
to assay the studied drug in its pharmaceutical 
preparation in the form of eye drops or ointment. 

2. Experimental 

Apparatus 

All absorption spectra and absorbance 
measurements were done by using adouble beam 
UV-Visible spectrophotometer (Jasco V-630) with 
1.0 cm glass cells. Professional Benchtop pH meter 
TRANS BP3001 was used for the pH 
measurement. 

 

Reagents and Chemicals 

Analytical reagent grad was utilized for all 
compounds employed in this study. 

SAS solutions stock (500 µg.ml-1): 

Prepared by dissolving 0.05 gm of pure SAS in 
enough amount of distilled water, then complete 
the volume to 100 ml by distilled water using 
volumetric flask and the solution was stored in 
dark flask. 

SAS solution working solution (50 µg.ml-1):  

This solution was prepared by dilution 10 ml of 
SAS stock solution with distilled water then 
complete volume to 100 ml using volumetric flask 
and stored in dark flask. 

Solution of sodium nitrite (1.0 % w/v) 

This solution was made by mixing 50 ml of 
distilled water with 0.5 gram of sodium nitrite 
(BHD). 

Solution of sulphamic acid (3.0 % w/v)  

This solution was made by mixing 50 ml of 
distilled water with 1.5 gm of sulphamic acid 
(BHD). 

Solution of hydrochloric acid (1M ) 

In a volumetric flask with a capacity of 100 ml, 8.6 
ml of concentrated acid were diluted with distilled 
water to create this solution. 

Thymol reagent solution (0.1% w/v) 

This solution prepared by dissolving 0.1 gm of 
thymol reagent (BOH) in enough amount of 
ethanol with stirring then complete the volume to 
mark level in 100 ml volumetric flask stored in 
dark flask. 

Sodium hydroxide solution (1M ) 

This solution prepared by with dissolving 4 gm of  
NaOH (sigma) in 100 ml distilled water using 
volumetric flask, and then solution was kept in 
plastic container. 

 



Abdulrazzaq, T.M. & Sultan, S.H.                  Journal of Global Scientific Research (ISSN: 2523-9376) 8 (2) 2023                                  2938 

 

 

Additives solution (1000 µg/ml ) 

This solution were prepared by dissolving 0.01 gm 
of additives compounds in 100 ml of distilled 
water using 100 ml volumetric flask 

Eye drops solution  (50 µg/ml ) 

This solution was prepared by pipetting 1 ml of 
the eye drops10% solution (each 1 ml contains  
100 mg of SAS) and diluted to 100 ml by distilled 
water , then taking 5 ml of the later solution and 
diluted to 100 ml with distilled water . 

Oinment solution (50 µg/ml ) 

This solution was prepared by weighting 0.5 gm of 
the ointment 10 % (each 1 gm contains 100 mg of 
SAS) then dissolve in 10 ml of ether and 

quantitatively transferred to separative funnel 
followed by addition of 40 ml of ether, and start 
extraction process by three batch of  25 ml 
distilled water then collect the aqueous layer 
which contains SAS and transfer it to a volumetric 
flask of 100 ml capacity, and dilute to the mark by 
distilled water , then taking 10 ml of the obtained 
solution and diluted to 100 ml with distilled 
water. 

The general principle of the method  

The principle of proposed method depends on the 
diazotization of the medicinal compound 
sulphacetamide by sodium nitrite in the presence 
of hydrochloric acid to form the corresponding 
diazonium salt, which is combined with thymol 
reagent in a basic medium to give an orange azo –
dye, according to the following equations: 

 

 

 
 

3. Results and Discussion  

The effect of different conditions affecting the 
absorption of the resulting colored product was 
studied using 1.0 ml (50 µg/ml) of SAS in final 
volume 20 ml. 

 

 

Effect of Acidity 

One of the requirements of the diazotization 
process is the presence of acid to form diazonium 
salt, the effect of different types and quantities of 
acids were studied. The results in table (1) shows 
that addition 1 ml of hydrochloric acid at 
concentration of 1 M gave the best absorbance of 
the formed azo-dye, so it was chosen in 
subsequent experiments. 
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Table 1: choosing the type of acid                                                  

Abs./ ml of acid  Type of acid 
Used (1M) 

2 1.5 1 0.5 0.25 

0.3203 0.3521 0.3542 0.3416 0.3332 HCl 

0.0543 0.3229 0.3311 0.3305 0.3256 H2SO4 

0.0503 0.3228 0.3521 0.3459 0.3432 HNO3 

0.0410 0.0547 0.0600 0.0841 0.0826 CH3COOH 

 

Effect of sodium nitrite quantity and reaction time  

The effect of  the sodium  nitrite was studied with the time needed for diazotization process, table (2) shows 
that addition 0.5 ml of sodium nitrite 1% solution with a time of three minutes gave the higher absorption  of 
the formed dye, so it was adopted in subsequent experiments. 

Table 2 : Effect of sodium nitrite and reaction time                                                                 

Absorbance / min. ml of 
NaNO2(1%) 
solution 

5 3 2 1 0 

0.3250 0.3486 0.3359 0.3362 0.3385 0.25 

0.3494 0.35940 0.3440 0.3393 0.3425 0.5 

0.3444 0.3334 0.3389 0.3351 0.3420 0.75 

0.3359 0.3378 0.3385 0.3329 0.3402 1 

 

Sulphamic acid quantity and reaction time effects    

Table (3) demonstrates that the best dye absorbance was achieved when 0.5 ml of sulphamic acid was added 
with a reaction period of three minutes. As a result, this method was used in following tests. 

Table 3 : Effect of amount of sulphamic acid and reaction time 

Abs. / time minutes  
Variable 
symbol 

ml of (3.0 %) 
Solution of 
sulphamic 
acid  

5 3 2 1 0 

0.3405 
0.0240 

0.3439 
0.0209 

0.3437 
0.0234 

0.3449 
0.0232 

0.3262 
0.0145 

S 
B 

0.25 

0.3369 
0.0022 

0.3519 
0.0034 

0.3462 
0.0020 

0.3432 
0.0222 

0.3425 
0.0187 

S 
B 

0.5 

0.3501 
0.0309 

0.3509 
0.0068 

0.3462 
0.0143 

0.3265 
0.0041 

0.3490 
0.0035 

S 
B 

0.75 

0.3408 
0.0344 

0.3411 
0.0085 

0.3509 
0.0063 

0.3499 
0.0031 

0.3389 
0.0042 

S 
B 

1.0 
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Effect of thymol reagent amount 

The effect of coupling agent quantity on the absorbance of the formed azo-dye was studied and the results in 
table (4) show that adding 1.5 ml of 0.1% thymol solution gave the highest absorbance for the produced dye 
with the best value of determination coefficient (R2) , so it was selected for subsequent experiments. 

Table 4 :Effect of reagent amount 

ml of Th 
(0.1%)so
l. 

Absorbance/ SAS (µg)  

25 50 75 100 125 150 175 200 225 250 R2 

0.25 0.190
8 

0.334
0 

0.513
3 

0.656
4 

0.832
4 

0.890
4 

1.145
0 

1.220
7 

1.336
8 

1.480
0 

0.993
4 

0.5 0.194
3 

0.316
1 

0.574
7 

0.707
7 

0.877
9 

1.033
7 

1.206
5 

1.354
6 

1.522
4 

1.665
5 

0.997
5 

1.0 0.282
8 

0.354
1 

0.522
4 

0.724
2 

0.884
0 

1.045
2 

1.228
8 

1.395
4 

1.550
1 

1.733
3 

0.997
2 

1.5 0.231
0 

0.359
3 

0.584
9 

0.770
3 

0.953
3 

1.101
0 

1.313
9 

1.502
0 

1.679
0 

1.856
3 

0.999
0 

2.0 0.250
7 

0.344
2 

0.535
1 

0.741
7 

0.903
2 

1.070
8 

1.256
2 

1.549
2 

1.572
8 

1.775
7 

0.992
8 

 

Effect of basicity 

The results of the preliminary investigation show that the color of the formed azo-dye only appears in 
the basic medium; therefore, the impact of the quantity of strong and weak bases solution on the absorption 
of the resulting dye was studied. Table (5) demonstrates that using 2 ml of sodium hydroxide resulted in a 
higher absorbance of the colored product, so it was used in the following experiments. 

Table 5 : Effect of sort & amount of different bases  

Base used (1M) 
Absorbance / ml of base added 

1 1.5 2 2.5 3 

NaOH 

A 0.2185 0.3660 0.3677 0.3510 0.3429 

λmax(nm) 379 474 476 476 474 

pH 2.50 12.90 13.25 13.65 13.77 

KOH 

A 0.2005 0.3401 0.3452 0.3415 0.3438 

λmax(nm) 388 476 476 476 476 

pH 1.94 2.98 13.61 13.82 13.96 

Na2CO3 

A 0.2072 0.3237 0..3292 0.3168 0.3418 

λmax(nm) 376 476 475 476 476 

pH 8.31 10.36 10.69 10.84 11.16 

NaHCO3 

A 0.0545 0.2528 0.2466 0.2368 0.2307 

λmax(nm) 386 375 374 375 374 

pH 2.75 6.42 6.62 6.77 7.19 
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Dye Stability 

The stability of the resulting dye was studied by measuring the absorbance against the blank solution at 
different time intervals and for two different concentrations, results in the table (6) shows that the dye was 
formed after addition of reaction component and dilution to the mark and remains stable for at least for one 
day. 

Table 6: Dye stability       

Absorbancs/µg of SAS Time (min) 
100 50 
0.6680 0.3498 After dilution 
0.6822 0.3529 5 
0.6864 0.3582 10 
0.6877 0.3584 15 
0.6887 0.3597 20 
0.6888 0.3544 25 
0.6868 0.3565 30 
0.6872 0.3582 35 
0.6892 0.3581 40 
0.6888 0.3583 45 
0.6880 0.3588 50 
0.6888 0.3586 55 
0.6894 0.3588 60 
0.6873 0.3579 2 hour 
0.6881 0.3570 24 hour 

The effect of surfactant 

Different type of surfactants were studied, it was found that surfactants decreased the absorbance as it is 
clear in the table (7) so they omitted in this study. 

Table 7 : The effect of surfactant 

Absorbance/order of addition Surfactant solution 3 ml of 
(1%) A λ𝑚𝑎𝑥 

0.3224 475 SDS 
0.3316 475 Triton x-100 
0.3030 482 CPC 
0.3529 474 Without 

 

Effect off additives 

The effect of some compounds that can be added when manufacturing the medicinal preparation of 
sulphacetamide sodium as preservative substance such as benzalkonium chloride or as medicinal compound  
such as prednisolone has been studied. The results in table (8) show that there is no noticeable overlap of 
these compounds in the estimation of SAS, that is mean  the possibility of estimating sodium sulphacetamide 
in presence of these compounds using the proposed method. 
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Table 8 : Effect of additives 

Recovery (%) of 50 µg SAS / μg of foreign compound added 
Foreign compound 

1.0 0.5 0.25 
96.44 98.42 97.16 Prednisolone acetate 
97.07 97.02 96.90 Benzalconium chloride 

 

Final absorption spectra 

The diazonium salt is formed by reaction the medicinal compound sulphacetamide sodium with nitrite 
sodium in the acidic medium, which is combined with the thymol reagent in the alkaline medium to form a 
stable orange dye which soluble in water and gives the highest absorption at wavelength 474 nm compared 
to the blank solution, which gives very weak absorption at the same wavelength and figure (2) shows the 
final absorption spectrum of the formed dye against its blank solution.  

 

Figure 2 : Absorption spectrum for 50 µg / 20 ml from sulfacetamide (A) Versus    blank (B) Versus 
distilled water (C) Blank versus distilled water. 

Approved working method and standard curve 

After fixing the practical optimal conditions to preparation calibration curve for the determination of 
sulphacetamide sodium, as follows: increasing volumes of sodium sulphacetamide solution are added to a 
series of 20 ml volumetric flask, then addition 1.0 ml of 1 M hydrochloric acid solution and 0.5 ml of 1% 
sodium nitrite solution are added and left for three minutes with shaking after that, 0.5 ml of 3.0 % 
sulphamic acid solution was added, also left solutions for three minutes with occasionally  shaking, followed 
by addition of 1.5 ml thymol reagent solution, finally 2 ml of sodium hydroxide solution was added and the 
volumes were supplemented with distilled water to the mark, and the absorbance was measured at 474 nm 
against the blank solution . Figure (3) illustrated the linearity of Beer׳s  law  over concentration range of 
0.125-20 µg of SAS/ml, higher concentration give negative deviation from Beer׳s  law . The molar 
absorptivity and Sandell׳s values were 3.4×104 l.mol-1.cm-1and 0.00732 µg.cm-2,while the  values of LOD&LOQ 
were 0.00605 and 0.02018 µg.ml-1 respectively. 
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Figure (3) : Calibration curve of SAS estimation 

The nature of the dye formed 

To find out the correlation ratio of the diazonium salt corresponding to sodium sulphacetamide with thymol 
reagent, the continuous change method (Job,s method ) was applied, and the  figure (4) revealed that the 
coupling ratio between SAS and thymol was 1:1 .  

 

   

Figure (4) :Job׳s method curve for azo-dye produced by coupling diazotized SAS with  thymol reagent 

So, the proposed final structural of the formed azo-dye is as following : 

 

                                                 Orange azo-dye( λmax = 474 nm) 
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Application of the Method 

The suggested method was successfully applied to determination drug in commercial preparation (eye drop 
and ointment ), the optained results in table (9) illustrated that the procedure is accurate and reproducible.  

Table 9 : The result of applying the method to pharmaceutical preparations 

RSD 

*
)%(  

 

𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 

(%)* 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑒𝑟𝑟𝑜𝑟 
(%)* 

𝑆𝐴𝑆 
𝐹𝑜𝑢𝑛𝑑 

(µg) 

𝑆𝐴𝑆 
𝑃𝑟𝑒𝑠𝑒𝑛𝑡 

μ) g) 

Pharmaceutical Preparations 

0.75 99.97 -0.03 49.985 50 Apisulfa-10 sterile eye-drops  
Amman 
Pharma.Indust.Co.Ltd(Jordan) 1.28 97.64 -2.36 97.640 100 

0.96 98.43 -1.57 49.215 50 Predmacin 10% ointment 
Linda-a-vetha (Portugal) 0.81 99.11 -0.89 99.11 100 

*Average of five determinations   

Evaluate the proposed method using standard addition method 

For the purpose of proving the efficiency of the proposed method and its success in estimating 
sulphacetamide sodium and  its freedom from interaction of additives in pharmaceutical preparation the 
standard addition method was applied. The results in the figure (5) and table(10) revealed that the 
recoveries of SAS in standard addition method is in good agreement with the proposed method, which 
indicates a good selectivity of the proposed method . 

 

 

Figure (5) : Standard addition curves for SAS determination in: (A) Eye drops (B) Ointment 

 

y = 0.0071x + 0.3517 

R² = 0.9991 

y = 0.0069x + 0.6808 

R² = 0.9962 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

-200 -150 -100 -50 0 50 100

A
b
so
rb
an

ce
 

µg/20 ml 

 

100 µg/20 ml   

50 µg/20 ml 

A 

y = 0.0076x + 0.3796 

R² = 0.9996 

y = 0.0073x + 0.7279 

R² = 0.9947 

0

0.5

1

1.5

-150 -100 -50 0 50 100

A
b
so
b
an

ce
 

µg/20 ml 

B 



Abdulrazzaq, T.M. & Sultan, S.H.                  Journal of Global Scientific Research (ISSN: 2523-9376) 8 (2) 2023                                  2945 

 

 

Table (10) : Recovery results for SAS in its pharmaceutical preparations by proposed method                    
and standard addition method 

Pharmaceutical 
preparation 

Amount 
taken, µg 

Recovery ,% 

Current method 
Standard addition 
method 

Apisulfa-10 sterile eye-drops 
Amman  Pharma.Indust.Co.Ltd(Jordan) 

50 99.97 99.06 

100 97.64 98.66 
Predmacin 10% ointment 
Linda-a-vetha (Portugal) 

50 98.43 99.88 
100 99.11 99.71 

 

Comparison of the Method  

Some of the analytical spectroscopic variables of the current  proposed method for estimating 
sulphacetamide sodium were compared with the same variables for other spectroscopic methods and the 
results are shown in table (11), which indicate that the proposed method has more sensitivity and wide 
range in concentration , also applied for two preparations . 

Table (11): comparison some spectroanalytical of the variables proposed with other             
spectrophotometric method for the determination of sulphacetamide sodium. 

Literature method[5] Present method Analytical parameters 
Diazotization & coupling Diazotization & coupling Reaction types 
m-aminophenol Thymol Reagents 
436 474 λ𝑚𝑎𝑥(nm) 

Basic Basic Medium of reaction 
Orange Orange Color of the product 
0.4-8.0 0.125-20.0 Beer's law range (ppm) 
1.6×104 3.4×104 Molar absorptivity (L.mol-

1.cm) 
1.4×10-4 0.00732 Sandell sensitivity (μg/cm2) 
------- 0.00605 L.O.D (μg/ml) 
------- 0.02018 L.O.Q (μg/ml) 
Eye drops Eye drops & Ointment Applied  pharmaceuticals  

 

4. Conclusion 

A simple, easy, and accurate spectrophotometric 
method was proposed for determination of 
sulphacetamide sodium in aqueous solution  
depending on diazotization of indeed compound 
using sodium nitrite in acidic medium followed by 
coupling with thymol reagent to form intense 
colored azo-dye which gives high absorbance at 
474 nm. The proposed method was validated  by 
applying  standard addition method with good 
results of recovery in its pharmaceutical 
formulation as eye drops and ointment . 
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