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Lipids are extracted from adherent cells using isopropanol (IPA), which simultaneously precipitates proteins and extracts both polar and non-polar lipid species. This one-step protocol is fast and reproducible, and is the standard method for broad lipidomics profiling from cell culture.

	NOTE  
All solvents must be LC-MS grade. Extraction solution (100% IPA) should be stored at −20°C before use.
Aim for approximately 80% cell confluence at the point of extraction. See the notes section for cell density guidance.



1.  Reagents and Equipment
	Reagent / Item
	Detail / Specification

	Isopropanol (IPA)
	LC-MS grade — stored at −20°C before use

	PBS (phosphate-buffered saline)
	Pre-chilled to 1–4°C

	Internal standards (IS)
	Optional — add to IPA extraction solution before use; discuss with facility

	Microcentrifuge
	16,100 x g, 0–4°C

	Glass HPLC vials
	For sample storage and LC-MS submission



2.  Extraction Protocol
Perform extractions plate-by-plate. Remove one plate from the incubator at a time and complete all steps before starting the next plate.

1. Remove medium from each well. With very adherent cells, pour from all wells simultaneously. For less adherent cells, aspirate carefully from each well in turn. Avoid disturbing the cell layer.
1. Wash cells 3 times with chilled PBS (1–4°C). Remove excess PBS by aspiration after the final wash — residual PBS dilutes the extraction solution and can interfere with chromatography. For poorly adhering cells, reduce wash number to avoid cell loss.
1. Calculate the extraction volume based on cell count: target approximately 1–2 × 10⁶ cells/ml extraction solution. Once validated, use the same volume across all samples within an experiment.
1. Add ice-cold IPA extraction solution to cover all cells completely in the well. Use not less than 200 µl per well of a 6-well plate. Gently rock or tilt the plate to ensure even coverage.
1. Incubate at −20°C for 30 minutes. This allows both protein precipitation and lipid extraction to occur simultaneously.
1. Pipette the extraction solution from each well into a labelled microcentrifuge tube.
1. Centrifuge at 16,100 x g for 10 minutes at 0–4°C. Transfer the supernatant to glass HPLC vials.
1. Store at −80°C until LC-MS analysis.
1. Retain the cell culture plate for protein quantification. Allow to air-dry at room temperature for 1 hour, then store in the fridge. Protein content can be measured by Lowry assay for data normalisation.

	CRITICAL  
Remove all residual PBS after washing — even small amounts will dilute the IPA and reduce extraction efficiency.
Use glass tubes and glass vials wherever possible. IPA leaches phthalate plasticisers from polypropylene, which appear as abundant interfering ions in positive-mode lipidomics data. If polypropylene microcentrifuge tubes must be used for centrifugation, transfer the supernatant to glass vials immediately afterwards to minimise contact time.
Do not allow cells to dry between the wash and extraction steps. Add IPA promptly after the final PBS aspiration.



	TIP  
If internal standards are used, add them to the IPA extraction solvent before use, not afterwards.
For cells that are difficult to keep adherent during washing, reduce the number of PBS washes to 1–2 and use a gentle wash technique (add PBS slowly from the side of the well).



3.  Notes on Cell Density
Cell density at the point of extraction has a significant effect on data quality:
1. Too few cells (≤50% confluence): insufficient lipid signal, poor coverage.
1. Too many cells (>95% confluence, cells multilayered): altered lipid composition due to contact inhibition and hypoxia.
1. Target 80% confluence for reproducible, biologically relevant results.
1. Normalise data to protein content (Lowry assay on the extracted plate) rather than cell number where possible.
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