Thermodynamic Solubility Assay

Purpose:  Measure the thermodynamic solubility of compounds provided as powders in 50 mM sodium phosphate buffer, using chemiluminescent nitrogen detection.

Since solubility is pH dependent, the pH of the aqueous phase is always specified and is commonly measured at pH 7.4, the physiological pH of body fluids.
Sample Requirements: 

1) The compound must contain nitrogen in its molecular formula, the compound ID, formula weight, and number of nitrogen atoms per molecule must be provided in an Excel spreadsheet for each compound. 
2) Samples will be submitted in amounts suitable for preparation of a saturated solution in 0.45 ml buffer. 

Sample Preparation, Incubation and Filtering:

1) Samples will be weighed in Whatman miniuniprep vials (part # 203NPUORG, 0.45 um PTFE filter) in amounts suitable for preparation of a saturated solution in 0.45 ml buffer. A separate vial will be weighted for each determination (and each buffer, if multiple buffers are requested.) Powders are to be placed in the lower chamber of the miniuniprep vial, and the filter piston is to be inserted about 2 mm into the top, to serve as a cap during transfer.
2) Filter pistons will be carefully removed from individual vials to allow buffer addition. For small numbers of compounds, 0.45 ml buffer may be added manually, keeping only one vial open at a time. For larger numbers of vials, 0.45 ml buffer may be added using an automated liquid handler, and filter pistons will be inverted in an accompanying rack in the same arrangement as the lower chambers and returned to their original vials after addition of buffer. 

3) Reagent blanks will be prepared for each buffer in Whatman miniuniprep vials for assay blanking.

4) After buffer addition, filter pistons will be replaced and compressed to the position of the liquid level to allow for contact of buffer and compound with the filter during incubation.

5) Incubation will be carried out at ambient room temperature (ca. 22 - 25 C) for 24 hours with shaking at 200 rpm. 

6) Miniunipreps will be compressed to prepare the filtrates for LC-CLND analysis. All vials will be inspected for visible undissolved material before filtering and for leakage after filtering.
Assay:

1) Filtrates will be injected into the LC. The concentrations of filtrates will be determined by chemiluminescent nitrogen detection. 

2) Since the nitrogen detector is equimolar in response to total nitrogen content, a universal detector calibration curve is used to quantify compounds rather than compound-specific standard curves, as required by other detectors. The only exceptions are compounds having adjacent nitrogen atoms. 

3) Results will be reported in µM, and µg/ml using the formula weights and nitrogen molar content provided by the customer.

4) Consideration of the reported concentration in comparison to the theoretical maximum concentration if fully dissolved must be made by the customer
