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Abstract— Drug is a chemical compound which is use to 

diagnose, cure, treat, or prevent diseases. Azithromycin and 

Indomethacin belongs to class 2 drugs which are used for the 

treatment of various severe ailments. Both the drug are poorly 

Soluble in water and has poor bioavailability. So, these poor 

bioavailability can overcome by enhancing its solubility. 

Complexing of drug with different type of surfactant is 

possible to increase the solubility and dissolution rate in 

gastro-intestinal tract. In the Present work Sodium dodecyl 

Sulfate and Cetyltrimethyl ammonium bromide were used.  

The Main Purpose of this project was to increase drug 

solubility in Single/Binary Surfactants. The Absorbance of 

drugs was characterized by UV Spectrophotometer.  The use 

of conventional surfactants can significantly increase the 

solubility of these drugs in aqueous solution without 

destruction of drug. . Enhancement of drug solubility gives 

more efficacies in Aqueous Self Assembly solution. From the 

result it is found that Surfactant can also act as carrier and 

solubility of Azithromycin and Indomethacin can also 

increase in aqueous solution as well. 

Keywords: Solubility, Azithromycin, Indomethacin, 

Surfactant, UV-Spectrometer 

I. INTRODUCTION 

Drug is a chemical compound used for the treatment of 

various ailment and relief the people from its drug action. It 

is the substance which changes the persons mental of physical 

state; it is typically distinguished from food and substances 

that provide nutritional support. Drug consumption is 

inhalation, ejection, smoking, adsorption through a patch on 

the skin, suppository under the tongue. Traditionally, 

medications were obtained through the extraction of medical 

plants, but more recently also by natural synthesis. 

Pharmaceutical drugs may be used for a limited duration or 

on regular basis. Pharmaceutical drugs are often classified 

into different drug classes.[1] According to BCS classification 

drugs are classified in 4 class. Class 2 drugs are the drugs 

which has low solubility and high permeability. These drugs 

are generally used for the treatment of high chronic disease. 

Glibenclid, ezetimible, acelofenac, rozuvastatin, 

azithromycin, indomethacin etc . these drugs belongs to class 

2 drugs[2] 

 Azithromycin and Indomethacin belongs to class 2 

drugs which are used for the treatement of various severe 

ailments. Azithromycin is an antibiotic medication used for 

the treatment of number of bacterial infections. This includes 

middle ear infection, Pneumonia and certain other intestinal 

Infection. Indomethacinis an acidic non-steroidal anti-

inflammatory (NSAID). it's a non-selective inhibitor of 

cyclooxygenase (COX) 1 and a couple of enzyme that 

participates in prostaglandin synthesis from arachidonic acid. 

It’s wont to reduce .pain/swelling involved in osteoarthritis, 

atrophic arthritis and even work as anti-cancer drug[3] Due to 

highly use of Azithromycin in Covid treatment whereas 

Indomethacin has been found to be best drug for the treatment 

of cancer these drug was used for the project. The only barrier 

which was coming in using of these 2 drug was its solubility. 

 Solubility is the important factor required to perform 

the desired systematic concentration of the drug in systematic 

circulation to achieve the specified therapeutic response. The 

low solubility approaches is the main problem in the 

development and formulations of several new chemical 

entities.[4]. Often, these poor water-soluble medications 

should be administered at high doses to achieve desired 

therapeutic plasma concentrations after oral administration, a 

large number of new and possibly beneficial chemical entities 

do not have adequate pharmaceutical dosage forms due to 

poor solubility and deficient dissolution rates. The oral 

absorption of drugs is the most often controlled by the 

dissolution in the gastrointestinal tract[5]  

 Several things are used for increasing solubility of 

drug such as surfactant, polymer, liquid lipid etc. Among 

them surfactant has been used in the work due to its high 

physical and chemical properties. Surfactant reduces surface 

tension and improves the dissolution of hydrophobic drugs in 

aqueous medium[7].When the concentration of surfactant 

exceeds the critical concentration of the micelle, the 

formation of micelle that entraps the medications within the 

micelles is produced. This is known as micellization and it 

turns out to increase the solubility of poorly soluble drugs. 

When surfactants are added to liquid at low concentrations, it 

absorbs on the surface or interface. As an additional 

surfactant is added, the interface is totally occupied and the 

excess molecules are forced to most of the liquid. This 

improved the solubility of the drug[8]  

 So, and attempt has been made to increase the 

solubility of these 2 poorly soluble drug using surfactant 

technique. 

II. EXPERIMENTAL SECTION 

A. Materials 

Azithromycin (99%, Triveni Chemical private limited, 

India), CTAB (99% purity, Himedia laboratories private 

limited), SDS (99%, Himedia laboratories private limited, 

India), chloroform (99%, Himedia private limited, India), 

freshly ionized double distilled water was used to prepare the 

aqueous solution for all measurement.   

B. Method    

1) Preparation of drug standard stock solution                                                  

An accurately weighed of drug (1gm) was added in 100ml 

volumetric flask and dissolved in 100 ml chloroform to get 

final concentration. Solubility of drug was obtained at 27°C. 

A clear stock solution of Drug solution was obtained.  
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2) Mixing of drug with surfactant 

Pure stock solution of SDS (12 mM) and CTAB (1.5 mM) 

solution was prepared in 100ml of distilled water in 

volumetric flask. Mixed solution of CTAB: SDS was 

prepared in a molar ratio of 1.5:1(mM) in 100ml of 

volumetric flask. From the standard stock solution of the 

drug, 0.4ml is injected in 5ml volumetric flask with the help 

of Micropipette (200 µm). The flask is plugged with cotton 

and left for 24 hours After 24 hours, surfactant is added in the 

flasks with different concentration (0.5-5 mM) For Mixed 

Surfactant, (2.4-12 mM) Concentration for SDS and (0.3-

1.5mM) concentration for CTAB and marked them with 

distilled water up to 5 ml. After addition of surfactant, 

solution is kept on the shaker for several hours so the drug get 

completely dissolved by the surfactant and the drug which are 

not dissolved are settle down. 

3) UV-Spectrometer 

Absorbance of drug was characterized by the help of UV-

Spectrometer (200-400nm) Single and Mixed Surfactant 

solution was kept as reference inside the cuvettes in UV-

Spectrometer during the analysis, to determine how much 

drug is absorb by the mixed and single solution of surfactant. 

III. RESULT AND DISCUSSION 

A. Calibration curve of Azithromycin and Indomethacin in 

aqueous solution 

 
(A) 

 
(B) 

Fig. 1: [A, B] to check the solubilization of Azithromycin 

and Indomethacin in aqueous solution, we need a standard 

calibration curve to see the unknown sample. For that we 

have obtained data from[9] for Azithromycin and [10]for 

Indomethacin. These data are going to be used to see both 

drug  unknown quantity in single and mixed surfactant. 

SDS (λmax= 227) 
Volume of 

Surfactant  

(ml) 

Concentration 

of Surfactant 

(mM) 

Absorbance 
Concentration 

of drug (mM) 

1 2.4 0.0492 0.0026 

2 4.8 0.0678 0.0084 

3 7.2 0.2529 0.0651 

CTAB(λmax= 236) 

1 0.3 0.1528 0.0362 

2 0.6 0.1928 0.0483 

3 0.9 0.2264 0.2264 

CTAB+SDS (λmax= 233) 

0.5 0.25 0.0421 0.0005 

1 0.5 0.3070 0.0812 

1.5 0.75 0.6302 0.1834 

2 1 1.1094 0.3278 

2.5 1.25 1.4498 0.4378 

3 1.50 1.4792 0.4469 

3.5 1.75 1.5928 0.4822 

Table 1: Solubilization parameters of Azithromycin in 

surfactant systems aqueous solution at 30°C 

SDS (λmax= 313) 

Volume of 

Surfactant 

(ml) 

Concentration 

of surfactant 

(mM) 

Absorbance 

Concentration 

of 

Indomethacin 

(Mm) 

1 2.4 0.826 0.035 

2 4.8 1.050 0.045 

3 7.2 1.113 0.049 

CTAB (λmax=319) 

1 0.3 0.7944 0.034 

2 0.6 0.8952 0.039 

3 0.9 1.2533 0.055 

CTAB+SDS (λmax= 316) 

0.5 0.25 0.164 0.005 

1 0.5 0.368 0.014 

1.5 0.75 0.605 0.025 

2 1 1.562 0.069 

Table 2: Solubilization parameters of Indomethacin in 

surfactant systems aqueous solution at 30° 
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Fig. 2: Solubilization data of Azithromycin / Indomethacin 

in aqueous single / binary surfactant (SDS & CTAB) system 

at 30°C. 

IV. CONCLUSION 

The single surfacant system show increasing trend just near 

to its micellarization trend. While binary is showing 

increasing trend with increasing binary concentration. 

Solubilization efficacy of both the drug in oppositely charged  

surfactant system better than individual system. The study 

indicate that morphology play an important role to solubilize 

Azithromycin and Indomethacin : vesicle > micelle. The 

study yielded promising methodolgy for drug, dye, pollutant 

solubilization.   
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