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Conclusions 
An efficient (9 min), sensitive (LOQ of 1-50ng/mL), and precise (see inter/intra assay variability) 
method was developed for the quantitation of 30 therapeutic drugs in human urine to support 
research and pharmacology applications. TurboFlow technology simplifies sample preparation, 
improves method robustness and reliability and minimizes mass spectrometer maintenance time 
by enhancing purity of injected samples.

The method can be executed in a dual column system, enhancing laboratory throughput by 
decreasing mass spectrometer acquisition time per sample to about 5 min.

Calibration Standards were prepared in house by spiking urine with analytes to concentrations 
of 1, 5, 10, 50, 100, 250, 500 and 1000 ng/mL.
QC samples were prepared in house by spiking urine with analytes to concentrations of 2, 15, 
20, 200 and 800 ng/mL.
Calibration Standards and QC samples were processed with the sample preparation procedure 
and analyzed with LC-MS method.

Intra assay variability was obtained by processing and analyzing 5 replicates of each QC 
sample.

Inter assay variability was obtained by processing and analyzing 5 replicates of each QC 
sample in 3 different batches.

For each analyte calibration range, limit of detection, intra- and inter-assay variability with QC 
samples with concentration within determined compound specific calibration range were obtained 
(Figures 5-6, Tables 3-5).

MS Conditions: 
Samples were analyzed using a TSQ Quantum Access™ triple quadrupole mass spectrometer 
equipped with a Thermo Scientific Ion Max ESI+ source in an SRM data acquisition mode. Two 
SRM transitions with scan time of 10 msec were collected for each analyte (Table 1.). 

Figure 4. Transcend TLX™ system and TSQ Series triple quadrupole MS. 

Overview 
Purpose: Develop a quantitative, efficient method for the analysis of 30 therapeutic drugs in 
urine supporting research and pharmacology applications.

Methods: A 9 minute LC method utilizing Thermo Scientific TurboFlow technology coupled 
with a Thermo Scientific TSQ Quantum Access triple quadrupole mass spectrometer.

Results: Quantitation of 30 therapeutic drugs in urine was performed in 9 minutes with a 
calibration range of 1-1000 ng/mL for 14 compounds, 5-1000 ng/mL for 9 compounds, 10-1000 
ng/mL for 5 compounds and 50-1000 ng/mL for 2 compounds. 

Introduction and Methodology
LC-MS is an efficient, sensitive, accurate and precise technique for the analysis of a large 
number of compounds from various classes such as antidepressants, hypnotics, stimulants, 
cardiacs, antihistamines and others. Implementation of TurboFlowTM technology (Figures 1-4) 
allows a user to minimize sample preparation and increases LC-MS sensitivity.
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Methods
Internal Standards: Eight internal standards were used in the study: Nicotine-d4, Cotinine-d4, 
Midazolam-d4, Diphenhydramine-d3, Promethazine-d3, Norlfuoxetine-d6, Chlorpromazine-d3, 
Fluoxetine-d6 for the respective compounds. To the rest of the compounds the internal standard 
with the closest retention time was assigned.
Sample Preparation: 100 µL of urine was diluted with 100 µL of MeOH containing internal 
standards in concentration of 100ng/mL. Sample was vortexed, centrifuged and 10 µL of 
supernatant was injected onto LC-MS system.
LC Method (Table 2):
Loading Solvent A: 10 mM Ammonium Formate in 0.1% Formic Acid
Loading Solvent B: 50 mM Ammonium Acetate
Loading Solvent C: 10 mM Ammonium Acetate in MeOH
Loading Solvent D: 0.3% formic acid in ACN:IPA:Acetone = 1:1:1 v/v/v

Eluting Solvent A: 10 mM Ammonium Acetate in 0.1% Formic Acid
Eluting Solvent B: 0.1% Formic Acid in Acetonitrile

TurboFlow Column: Thermo Scientific Cyclone MAX, 0.5 x 50 mm
Analytical Column: Thermo Scientific Hypersil GOLD PFP, 100 x 2.1 mm, 5 µm 
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TurboFlow – High turbulence liquid chromatography (HTLC) is a system for online 
sample preparation and sample purification

Figure 1. Large particle columns (30 µm or 
larger) allow high flow rate with low back 
pressure.

Figure 2. Small molecules diffuse into pores 
of particles, large molecules (from matrix) 
do not diffuse and are washed to waste.

Figure 3. The separation is bimodal, since 
additional retention time is achieved with 
different column chemistries.

Table 2: LC Method

Table 5. Inter-assay variability (%RSD) for 30 analyzed compounds

Table 3. Intra-assay variability (%RSD) for 30 analyzed compounds

Table 4. Calibration Range and Limit of Detection (LOD) for 30 analyzed compounds
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Table 1.  List of SRM transitions collected for each analyte.

Results

Orphenadrine
Y = 0.00341833+0.0501549*X   R^2 = 0.9998   W: 1/X^2
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Figure 6. Examples of calibration curves

Citalopram
Y = -0.000142978+0.00912941*X   R^2 = 0.9974   W: 1/X^2

Nicotine
Y = 0.00455464+0.0129415*X   R^2 = 0.9976   W: 1/X^2
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Dextromethorphan
Y = 6.52783e-005+0.00316723*X   R^2 = 0.9991   W: 1/X^2
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Figure 5. Chromatographs of the lowest calibration standard
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