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Protocol status:Working

We use this protocol and it's working
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Disclaimer

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,

or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have

undergone a formal approval of any kind. Information presented in this protocol should not substitute for

independent professional judgement, advice, diagnosis, or treatment. Any action you take or refrain from

taking, using or relying upon the information presented here is strictly at your own risk. You agree that

neither the Company nor any of the authors, contributors, administrators, or anyone else associated with

protocols.io, can be held 

Abstract

A thermodynamic solubility assay measures the maximum amount of a compound that can dissolve in a given

solvent under specific conditions at equilibrium. It's a crucial assay for understanding a compound's true

solubility, particularly in formulations and early drug development. This method helps determine the saturation

solubility, where the dissolved compound is in equilibrium with the undissolved solid. 

Safety warnings

Always wear appropriate PPE for this protocol

Refer to Material Safety Data Sheets for additional safety and handling information.
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Summary

1 Thermodynamic solubility: Dry solid compound are used, where particle size and crystal

morphology influence the amount solubilized. 

Results provide important information for PK formulations, pH adjustment and cosolvent

being two of the most used methods to solubilize poorly soluble drug compounds during

later stages of development.

Sample Preparation

2 The thermodynamic solubility assay is performed using 1 mg of compound, accurately

weighed into a 1.5 mL glass vial

3 To each sample, 1 mL of 0.1 M phosphate buffer (pH 7.4) is added

4 The vials are then incubated in a Thermomixer at 21°C and 700 rpm for 24 hours to allow

the compound to reach equilibrium solubility

Assay

5 Following incubation, the supernatant is separated from undissolved solids via a two-

step centrifugation process

6 After the second centrifugation, 5 µL of the clear supernatant is diluted with 495 µL of

30% methanol/70% water and mixed thoroughly to produce “Solution X.”

7 Both the remaining supernatant and Solution X are used for analytical preparation.

7.1 For LC-MS/MS analysis, samples are prepared directly into a 96-well plate.

7.2 Two analytical solutions are made for each sample. Solution A consists of 5 µL of

Solution X, 395 µL of 30% methanol/70% water, and 100 µL of internal standard (IS).
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8 Solution B is prepared by mixing 25 µL of the original supernatant with 375 µL of 30%

methanol/70% water and 100 µL IS.

9 A standard curve is also generated using four concentrations: 

Standard 1 (1.25 nM), 

Standard 2 (12.5 nM), 

Standard 3 (125 nM), and 

Standard 4 (1250 nM).

10 All samples and standards are injected onto the LC-MS/MS system, and the compound

concentrations in the samples are quantified by comparing their responses to those of

the known standards.

Data Analysis

11 For each test compound injection: 

Response ratio = Test peak area / Internal standard peak area 

Test compound response ratio is converted to concentration (μM) from the standard

curve.

Protocol references

https://cdn.prod.website-

files.com/659db4dde7f13f395f49157c/65f05d2d5345728df57c4cbf_Concept%20Life%20Sciences_LE_SOLUBILI

TY%20_2_.pdf
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