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ABSTRACT

The term "hydrotropy" refers to the enhancement of the solubility of a drug or various substances. Various organic solvents are
commonly used to enhance the solubility of drugs, but these solvents can be hazardous in nature. To replace organic solvents, various
hydrotropic agents, such as Trisodium citrate, sodium benzoate, urea, Nicotinamide, sodium salicylate, sodium glycinate, and sodium
Ascorbate, have been observed to increase the solubility of many poorly water-soluble drugs. The present work focuses on the
application of hydrotropy, specifically the enhancement of the solubility of the drug ibuprofen in 1.25 M Trisodium citrate (a
hydrotropic agent). This study demonstrates the enhancement of the solubility of the practically water-insoluble drug ibuprofen,
allowing for titrimetric assay analysis without the use of organic solvents.
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INTRODUCTION

he hydrotropes is the category which is the chemical

compound that cause a several fold enhancing the

solubility for the poor water soluble solute substance
/ solute at normal condition. This concept of the hydrotropy
is determined as a part of Green chemistry. It is unique &
unprecended solubilization technique. The different
hydrotropic agent such as a Tri sodium citrate, Ibuprofen
sodium, Urea, Sodium acetate are used to enhance the
aqueous solubility of the large number of poorly water-
soluble drug. The various harmful drawback of the organic
solvent include higher cost, toxicity, pollution and error in
the analysis due to volatility. The primary objective of this
study was to minimize the use of organic solvents in the
enhancing the solubility of the poorly water soluble drug.*?

MATERIAL AND METHODS
Analysis of Ibuprofen bulk drug by IP method:

About 500 mg of Ibuprofen bulk drug was accurately
weighed and dissolved in 25 ml of ethanol (99.9%)
previously neutralized to phenolphthalein solution, 25 ml of
water was added and titrated with 0.1 M sodium hydroxide
using phenolphthalein solution as indicator. Each ml of 0.1
M sodium hydroxide is equivalent to 0.0206g of Ibuprofen.
Drug content was determined (n=3) and presented in Table
A.B

Analysis of Ibuprofen bulk drug by the proposed method:

About 500 mg of Ibuprofen bulk drug weighed and
transferred to 250 ml conical flask. 25 ml of a solution of
1.25 M Tri sodium citrate was added and the flask was
shaken for about 10 min to dissolve the drug. Titration was
performed with 0.1 M sodium hydroxide using
phenolphthalein as indicator. Blank titration was performed
for necessary correction. Each ml of 0.1 M sodium
hydroxide is equivalent to 0.0206 g of lbuprofen. Drug
content were determined (N=3) and presented in Table A.

RESULT AND DISCUSSION

Results of solubility studies of Ibuprofen revealed that
enhancement in solubility in a hydrotropic solution
containing 1.25 M Tri sodium citrate was more than 10 fold
as compared to its solubility in distilled water. It is evident
from the Table A. that the values of mean percent of
Ibuprofen estimated in the drug sample was 100.528+
0.3363 and 100.253+0.7237 by the Indian Pharmacopoeia
and proposed titrimetric method respectively. The amounts
of drug estimated by Indian Pharmacopoeia and proposed
titrimetric method (Table A) are very close to each other
and very near to 100.0mg, indicating the accuracy of the
proposed method of analysis. Low values of deviation,
percent coefficient of variation and standard error (table A)
further validated the proposed titrimetric method.

Table A: Analysis data of bulk drug sample with statistical evaluation (n=3)

Amount of bulk drug Method of analysis

Percent drug estimated

Coefficient of variation Standard error

taken (mg) (mean £SD) (%)
500 IPM 100.528 £ 0.3363 0.3346 0.1942
500 PTM 100.253 £ 0.7237 0.7220 0.4170

(IPM- Indian Pharmacopoeia Method, PTM- Proposed Titrimetric Method)
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CONCLUSION

In this, concluded that the proposed method is new, simple,
environmentally friendly, accurate and reproducible.
Decided advantage is that the organic solvent is precluded
but not at the expense of accuracy. The proposed method
can be successfully employed in the routine analysis of
Ibuprofen in drug sample. Hydrotropic analysis is a valuable
technique for enhancing the solubility of poorly water-
soluble drugs without the need for organic solvents or
complex formulations. This method improves drug
dissolution, bioavailability, and analytical precision, making
it a cost-effective and eco-friendly approach in
pharmaceutical research. The use of hydrotropic agents
allows for the development of reliable and reproducible
analytical methods for drug estimation, ensuring accuracy in
quality control and formulation development. Overall,
hydrotropic analysis contributes significantly to modern
pharmaceutical sciences by simplifying drug analysis and
improving therapeutic efficacy. Hydrotropy may find wide
use in development of aqueous formulations of poorly
water soluble drugs in the future.
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