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INTRODUCTION
In clinical development the excretion of a peptide-analogue into breast milk should 
be investigated to evaluate the safety of the medication during breastfeeding.

However, the extraction of biologically active molecules from human breast milk is 
very challenging, due to the complexity and heterogeneity of this biological fluid, 
mainly composed of proteins, lipids, sugars and minerals. 

For LC-MS/MS based analytical techniques, specific extraction methods need to be 
developed to optimize analyte recovery from breast milk, and to avoid ionization 
suppression, high background noise, interferences and column overpressure. Thus, 
protocols optimized for plasma cannot be directly translated to milk.

Here, we present a fast and highly effective automated extraction method for a 
peptide-analogue in human breast milk, based on organic solvent protein 
precipitation followed by liquid-liquid extraction. Combining the two extraction 
steps proved to be efficient in removing breast milk proteins and lipids, resulting in 
a robust and selective bioanalytical method, which was fully validated according to 
FDA and EMA regulatory guidelines in the analytical range of 3.00 – 250 ng/mL and 
has been proven to be suitable for clinical sample analysis.

SAMPLE EXTRACTION PROCEDURE

Figure 1: Sample extraction scheme for a peptide-analogue in human breast milk. Additional 
organic solvents were tested for liquid-liquid extraction instead of chloroform: (1) dichloromethane 
showed low recovery and (2) hexane showed high background noise and low signal intensity. 
Furthermore, direct LC injection of upper phase showed high background noise and therefore 
evaporation and reconstitution is needed.

LC-MS/MS CONDITIONS

CHROMATOGRAMS

Figure 3: Chromatogram of the LLOQ QC (left) showed well a resolved analyte signal (S/N >160). In 
blank samples (right) low background noise was detected illustrating the efficient removal of matrix 
compounds.

RESULTS

In addition, Selectivity, Carryover, Matrix Effect, and Stabilities in matrix were 
evaluated and acceptance criteria were met.
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Figure 2: Calibration curve 
covering a range of 3.00 – 250 
ng/mL with a goodness-of-fit 
measure of R2 = 0.998
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