Experimental Protocol (by Wen)
Determination of Log P Using the Shake-Flask Method and HPLC Analysis
1. Objective
To experimentally determine the partition coefficient (Log P) of a target compound in an n-octanol/water biphasic system. Log P is a key physicochemical parameter indicative of the compound’s lipophilicity and potential membrane permeability.
2. Principle
The Log P value represents the logarithm of the ratio of the equilibrium concentrations of a compound in the n-octanol and water phases:

log P = log₁₀(C_octanol / C_water)

After allowing the compound to partition between mutually saturated n-octanol and water, the concentration in each phase is quantified via high-performance liquid chromatography (HPLC).
3. Materials and Reagents
	Item
	Specification

	n-Octanol
	HPLC grade

	Deionized water or phosphate buffer (pH 7.4)
	Laboratory-prepared

	Target compound (analytical standard)
	≥ 98% purity

	HPLC system with UV detector
	Standard configuration

	HPLC column
	C18 reverse-phase (150 mm × 4.6 mm, 5 μm)

	Mobile phase
	Water/Acetonitrile or Water/Methanol

	Syringe filters (0.22 μm)
	PTFE or nylon

	Micropipettes and tips
	Appropriate volumes

	Sealed vials 
	10–20 mL volume

	Centrifuge 
	Low-speed or microcentrifuge


4. Procedure
Step 1: Solvent Pre-Saturation
1. Mix equal volumes (e.g., 50 mL each) of n-octanol and water in a bottle. (The volume ratio between n-octanol and water is not fixed and should be adjusted based on the physicochemical properties of the compound under investigation.)
2. Shake vigorously or stir at room temperature for 12–24 hours. (For initial determinations, it is advisable to perform time-course monitoring to ensure that partitioning equilibrium has been reached in both the aqueous and organic phases.)
3. Allow to separate into two layers.
4. Collect:
   - Water-saturated n-octanol
   - n-Octanol-saturated water
Step 2: Partitioning Experiment
1. In a clean vial, add equal volumes of pre-saturated n-octanol and water (e.g., 5 mL each).
2. Add a known amount of the target compound (from a stock solution) to achieve a concentration within the linear detection range of the HPLC.
3. Seal and gently mix using a vortex or rotator for 1–2 hours at room temperature (25°C).
4. Allow the mixture to settle and separate completely. Use centrifugation if emulsion forms.
5. Carefully collect each phase (octanol = top, water = bottom).
6. Filter each phase using a 0.22 μm syringe filter before HPLC analysis.
Step 3: HPLC Conditions (Example)
	Parameter
	Condition

	Column
	C18 reverse-phase

	Mobile phase A
	Water with 0.1% TFA

	Mobile phase B
	Acetonitrile with 0.1% TFA

	Flow rate
	1.0 mL/min

	Elution
	Gradient (e.g., 5% B → 95% B in 5 min) or isocratic

	Injection volume
	10–20 µL

	Detection wavelength
	Based on compound UV λmax (e.g., 254 nm)


Step 4: Data Analysis
1. Record the HPLC peak area (or concentration using a calibration curve) for each phase.
2. Calculate Log P:

   log P = log₁₀(A_octanol / A_water)

   Where:
   - A_octanol: HPLC peak area or concentration in the octanol phase
   - A_water: HPLC peak area or concentration in the water phase

3. Perform the experiment in triplicate and report the mean ± standard deviation.
5. Notes and Precautions
- Ensure the compound remains in its neutral (non-ionized) form throughout the experiment (preferably at pH 7.4).
- Both phases must be mutually saturated before use.
- Use appropriate sample dilution to keep peak areas within the linear response range.
- Avoid compound degradation (e.g., due to light, oxidation, or hydrolysis).
- Do not inject undiluted octanol directly into the HPLC system; filter and dilute as needed.
- Use blank solvent runs between injections to prevent carryover.
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