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This technical note demonstrates a comprehensive LC 
mul�plexing solu�on to improve laboratory efficiency and 
produc�vity. Sample throughput was increased by as much as 2-
fold by coupling the SCIEX 7500 system with 2 independent flow 
channels on the Transcend VLX-2 UHPLC system. Using both the 
tradi�onal single LC channel and mul�plexed dual LC channels 
(n=10 each), the analysis of 55 drugs of abuse showed 
comparable analyte peak areas with percent difference generally 
within 10%. Further, the precision for both methods was <10%, 
demonstra�ng good analy�cal performance for applicability to 
rou�ne tes�ng laboratories.   

Improving laboratory efficiency and produc�vity is cri�cal to 
provide faster turnaround �mes and eliminate backlog. One 
strategy commonly used to improve sample throughput in LC-
MS/MS-based workflows is LC mul�plexing, a methodology in 
which 2 LC streams are run simultaneously before being 
introduced to the mass spectrometer (Figure 1). This technique 
provides rou�ne tes�ng laboratories a way to achieve �me 
savings by improving sample throughput, while enabling mul�-
assay sample analysis on the same LC-MS/MS system. 

 

Key benefits of coupling SCIEX mass spectrometers 
with the Transcend VLX-2 UHPLC system for high-
throughput workflows  

• Enhanced sample throughput: Minimized MS/MS redundancy 
�me during LC column equilibra�on, loading and dead volume 
can improve throughput by as much as 2-fold 

• Mul�-assay capability: The ability to run 2 independent flow 
channels in parallel increases sample throughput while 
enabling mul�-assay sample analysis on a single LC-MS/MS 
system  

• Chromatography and data quality: Mul�plexing of 2 LC 
streams into a single mass spectrometer maintains 
chromatographic performance and data integrity 

• So�ware usability: Seamless integra�on between SCIEX OS 
so�ware and Thermo Scien�fic Aria LC control so�ware 

  

Improving laboratory throughput using LC mul�plexing  

 

Figure 1. Schema�c showing the benefits of LC mul�plexing. LC mul�plexing allows staggering of sequen�al sample injec�ons into 2 LC channels in parallel. This 
configura�on minimizes MS/MS redundancy �me during LC column equilibra�on, loading and dead volume, which significantly improves sample throughput. 
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Methods 

Targeted analytes: A drugs of abuse panel consis�ng of 55 
analytes was selected for this study.  

Sample prepara�on: A 10 ng/mL standard mixture containing 
the 55 drugs of abuse was prepared in water. This standard 
mixture was used to compare run�mes and the throughput 
capabili�es of the mul�plexing solu�on. 

Liquid chromatography: Chromatographic separa�on was 
performed on a Thermo Scien�fic Transcend VLX-2 UHPLC 
system using a Phenomenex Kinetex™ Phenyl-Hexyl column (50 × 
2.1 mm, 2.6 µm, P/N: 00B-4495-E0) in each of the 2 LC channels. 
Mobile phases were iden�cal for both LC streams and consisted 
of 10mM ammonium formate in water (mobile phase A) and 
0.05% formic acid in methanol (mobile phase B). The injec�on 
volume was 5 µL and the LC run�me was 7 min. Two iden�cal 
sample batches were created that consisted of 1 blank injec�on 
followed by 10 standard mixture injec�ons (10 ng/mL). The first 
batch was run on a single LC channel and the second was run on 
a dual LC channel to compare the �me savings. All switching 
valves and the synchroniza�on between the LC components and 
mass spectrometers were controlled by Thermo Scien�fic Aria LC 
control so�ware. 

Mass spectrometry: A SCIEX 7500 system equipped with an 
Op�Flow Pro ion source with an electrospray ioniza�on (ESI) 
analy�cal probe and E Lens probe was used. An acquisi�on 
method consis�ng of 106 MRM transi�ons (2 for each analyte) 
and a 250 ms cycle �me was created using the scheduled MRM 
algorithm to ensure comprehensive coverage and the highest 
data quality in both posi�ve and nega�ve modes. Compound-
dependent parameters were op�mized for each of the 55 
analytes by infusion. Source and gas parameters included: ISV = 
3000 V, CAD = 9 psi, CUR = 40 psi, Gas 1 = 60 psi, Gas 2 = 60 psi, 
TEM = 600°C. 

Data analysis: Data processing was performed in SCIEX OS 
so�ware, version 3.1. Detec�on and integra�on of the peaks 
from the background were achieved within the viewing window 
using the AutoPeak algorithm. 

 

Throughput improvements 

The �me savings resul�ng from the use of dual LC channels were 
inves�gated by running 2 iden�cal sample batches consis�ng of 
11 consecu�ve injec�ons. When using the single LC channel, a 
new sample was injected once the previous experiment was 
completed. When using the dual LC channel batch, the second 

 

Figure 2. Comparison of Queue panels in SCIEX OS so�ware that show the acquisi�on of 2 iden�cal sample batches. Single LC channel (le�) and dual LC channel 
(right) panels show the �mestamps for 11 consecu�ve injec�ons. The use of the dual LC channels resulted in a 1.7× improvement in sample throughput. 
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sample was injected in the second LC channel while the previous 
sample was being analyzed using the first LC channel. As a result, 
the use of dual LC channels improved sample throughput. Figure 
1 illustrates the benefits to �me savings achieved by LC 
mul�plexing running dual LC channels. 

Figure 2 shows the Queue panel in SCIEX OS so�ware a�er the 
comple�on of a sample batch consis�ng of 11 consecu�ve 
injec�ons (1 blank followed by 10 standard mixture injec�ons) 
using either the single LC channel (Figure 2A) or the dual LC 
channels (Figure 2B). The use of the single LC channel resulted in 
an acquisi�on �me of 7:07 min per sample, whereas the use of 
the dual LC channels achieved an acquisi�on �me of 4:25 min 
per sample. As shown in Figure 2, running the batch of samples 
using the single LC channel resulted in a total run�me of 85 min, 
compared to 49 min with the dual LC channels. These results 
demonstrate that the use of dual LC channels resulted in a 1.7× 
improvement in sample throughput.  

 

Analytical performance  

The ability to deliver reproducible results for every injec�on of 
every batch is cri�cal to implement LC mul�plexing in rou�ne 
tes�ng laboratories. The robustness and reproducibility of the LC 
mul�plexing system was inves�gated by comparing the 
measurement precision and the percent difference between the 
peak areas for the series of 10 standard mixture injec�ons 
performed on the single LC channel to those performed on the 
dual LC channels. Detec�on of peaks from the background and 
peak integra�on were performed automa�cally within the 
viewing window using the AutoPeak algorithm in the Analy�cs 
module of the so�ware to generate peak area values for the 2 
MRM transi�ons used for each of the 55 drugs of abuse included 
in this method. Table 1 lists the precision values (n=10) 
calculated for each of the 55 drugs of abuse using the single LC 
channel (le�) and the dual LC channels (right). The last column 
includes the percent difference between the peak areas for the 
injec�ons performed on the single LC channel and those 
performed on the dual LC channels. The table shows comparable 
results between the injec�ons performed with each of the 2 LC 
channel modes, with precision %CV values <10% for all the 
compounds targeted in the method, regardless of the LC channel 
mode used. This demonstrates that no difference in 
measurement precision was observed between the single and 

dual LC channel modes. Similarly, no significant difference in 
peak area was observed between the 2 modes, as evidenced by 
the low (between -16.9% and 14.4%) percent difference 
between the peak areas for the injec�ons performed on the 
single LC channel and those performed on the dual LC channels. 
Overall, the results demonstrate the robustness of the LC 
mul�plexing system and its ability to deliver precise and 
reproducible data while mul�plexing injec�ons.     

 

Conclusions   

The method demonstrated: 

• A robust LC mul�plexing solu�on enabled 2 LC channels while 
synchronizing to a single MS/MS system. Coupling the SCIEX 
7500 system with 2 independent flow channels using the 
Transcend VLX-2 UHPLC system provided the level of 
throughput needed by modern laboratories to analyze 
increasing numbers of samples. 

• The LC mul�plexing system successfully ran 2 LC channels in 
parallel. Mul�plexing led to a 1.7× improvement in �me 
savings, enabling higher sample throughput for rou�ne tes�ng 
laboratories. 

• This LC mul�plexing system was highly reliable. Coupling the 
SCIEX 7500 system to the LC mul�plexing pla�orm provided 
reliable and reproducible data (%CV values <10%) while 
mul�plexing injec�ons. 

• Overall, this LC mul�plexing solu�on allowed for considerable 
�me savings for analy�cal runs, which significantly improves 
overall laboratory throughput and efficiency without 
compromising chromatographic performance and data 
integrity  
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Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injec�ons performed on the single LC channel and on the dual LC channels. The 
precision values (%CV) were calculated for the 2 MRM transi�ons used for each of the 55 drugs of abuse. The precision values were <10% for all the injec�ons, 
regardless of the channel mode used on the LC system.   

 

Compound 
Single LC channel Dual LC channel Percent difference 

between peak 
areas (%) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

6-MAM 1 6.22E+06 2.78 5.94E+06 3.94 4.5 
6-MAM 2 4.89E+05 3.97 4.19E+05 4.68 14.4 
Fentanyl 1 6.47E+07 3.03 6.46E+07 3.67 0.11 
Fentanyl 2 3.51E+07 3.17 3.49E+07 3.67 0.47 

Carfentanil 1 2.97E+07 4.95 2.75E+07 3.97 7.3 
Carfentanil 2 1.21E+07 7.16 1.15E+07 5.81 5.0 

Para-fluorofentanyl 1 4.12E+07 4.95 3.74E+07 6.38 9.2 
Para-fluorofentanyl 2 3.33E+07 9.04 1.88E+07 6.44 -13.3 

Furanyl fentanyl 1 4.72E+07 5.45 4.28E+07 5.06 9.1 
Furanyl fentanyl 2 2.23E+07 6.60 2.03E+07 5.80 9.1 

7-Aminoclonazepam 1 1.21E+08 3.57 1.19E+08 2.67 1.7 
7-Aminoclonazepam 2 1.47E+08 2.79 1.54E+08 3.20 -4.8 

Alpha-hydroxyalprazolam 1 1.36E+08 4.39 1.38E+08 4.38 -1.3 
Alpha-hydroxyalprazolam 2 5.43E+07 5.46 5.45E+07 3.60 -0.33 

Alprazolam 1 2.22E+08 2.18 2.19E+08 1.81 1.3 
Alprazolam 2 1.24E+04 9.22 1.74E+08 2.97 -1.3 

Amitriptyline 1 3.62E+08 1.74 3.59E+08 1.00 0.95 
Amitriptyline 2 6.34E+04 9.40 1.90E+08 3.25 -1.5 
Amphetamine 1 6.47E+07 2.72 7.56E+07 1.91 -16.9 
Amphetamine 2 6.60E+07 1.55 7.56E+07 2.07 -14.5 

Benzoylecgonine 1 1.76E+08 3.05 1.67E+08 3.49 5.1 
Benzoylecgonine 2 1.02E+08 3.22 9.84E+07 6.00 3.3 
Buprenorphine 1 3.88E+07 4.18 3.69E+07 4.35 4.8 
Buprenorphine 2 3.10E+07 3.43 2.92E+07 3.48 5.9 
Carisoprodol 1 1.07E+08 5.91 1.10E+08 8.03 -3.0 
Carisoprodol 2 3.62E+07 4.27 3.68E+07 4.90 -1.7 

Codeine 1 5.59E+07 2.87 5.86E+07 3.09 -4.9 
Codeine 2 4.29E+07 2.59 4.31E+07 3.40 -0.39 

Cyclobenzaprine 1 3.69E+08 22.40 4.12E+08 5.08 -11.8 
Cyclobenzaprine 2 3.53E+08 1.45 3.45E+08 2.60 2.2 

Desipramine 1 1.92E+08 2.92 1.95E+08 3.57 -1.3 
Desipramine 2 1.48E+08 3.12 1.42E+08 3.15 3.9 

Diazepam 1 2.17E+08 1.12 2.14E+08 1.56 1.5 
Diazepam 2 1.91E+08 1.46 1.90E+08 1.48 0.26 
Doxepin 1 2.06E+08 2.36 2.01E+08 3.38 2.3 
Doxepin 2 1.14E+08 2.87 1.10E+08 4.86 3.8 

EDDP 1 3.62E+08 4.71 3.61E+08 2.41 0.28 
EDDP 2 3.24E+08 2.62 3.07E+08 3.34 5.4 

Gabapentin 1 3.17E+08 1.09 3.12E+08 1.93 1.5 
Gabapentin 2 2.67E+08 1.18 2.60E+08 1.27 2.8 

Hydrocodone 1 9.48E+07 2.55 9.66E+07 3.10 -1.9 
Hydrocodone 2 4.66E+07 4.44 4.55E+07 4.61 2.2 

Hydromorphone 1 1.36E+08 1.94 1.18E+08 8.41 13.3 
Hydromorphone 2 8.85E+07 4.06 7.67E+07 5.73 13.3 

Imipramine 1 3.50E+08 1.93 3.48E+08 1.85 0.42 
Imipramine 2 2.88E+08 1.10 2.80E+08 1.84 2.8 
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Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injec�ons performed on the single LC channel and on the dual LC channels. 
Con�nued. 

Compound 
Single LC channel Dual LC channel Percent difference 

between peak 
areas (%) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

Lorazepam 1 1.62E+08 3.08 1.59E+08 3.46 2.0 
Lorazepam 2 8.95E+07 4.29 8.68E+07 3.67 3.0 

MDA 1 7.49E+07 3.35 7.55E+07 2.53 -0.87 
MDA 2 6.77E+07 2.91 6.59E+07 2.29 2.6 

MDMA 1 2.38E+08 2.93 2.49E+08 2.10 -4.7 
MDMA 2 1.57E+08 4.52 1.43E+08 3.98 9.4 

Meperidine 1 3.69E+08 1.58 3.69E+08 1.29 0.10 
Meperidine 2 3.00E+08 1.24 3.03E+08 2.30 -0.91 

Meprobamate 1 3.38E+07 5.23 3.82E+07 5.94 -12.9 
Meprobamate 2 2.14E+07 5.33 2.26E+07 5.60 -5.8 

Methadone 1 3.54E+08 4.11 3.66E+08 2.14 -3.4 
Methadone 2 3.26E+08 1.88 3.19E+08 1.73 2.0 

Methamphetamine 1 1.90E+08 2.83 1.99E+08 1.99 -5.0 
Methamphetamine 2 2.11E+08 2.59 2.19E+08 2.81 -3.5 

Methylphenidate 1 4.52E+07 2.83 4.70E+07 3.15 -4.1 
Methylphenidate 2 2.19E+07 3.74 2.22E+07 3.09 -1.4 

Midazolam 1 2.95E+08 1.33 3.03E+08 2.14 -3.0 
Midazolam 2 1.48E+08 2.09 1.44E+08 2.51 2.7 
Morphine 1 5.70E+07 2.06 5.42E+07 2.19 5.0 
Morphine 2 3.84E+07 3.15 3.58E+07 2.38 6.9 
Naloxone 1 6.52E+07 2.60 6.74E+07 5.24 -3.3 
Naloxone 2 5.82E+07 5.60 5.82E+07 2.72 0.02 

Naltrexone 1 5.64E+07 1.62 5.15E+07 3.27 8.7 
Naltrexone 2 5.23E+07 2.18 4.75E+07 5.71 9.3 

N-desmethyl-tapentadol 1 3.26E+08 0.29 3.29E+08 1.29 -0.88 
N-desmethyl-tapentadol 2 2.99E+08 0.55 3.01E+08 1.63 -0.53 

Norbuprenorphine 1 7.82E+06 3.23 7.33E+06 4.05 6.2 
Norbuprenorphine 2 6.43E+06 3.15 6.04E+06 4.64 6.0 

Nordiazepam 1 1.54E+08 2.77 1.47E+08 3.21 4.9 
Nordiazepam 2 1.14E+08 3.80 1.07E+08 2.50 5.9 
Norfentanyl 1 5.75E+07 4.57 5.47E+07 5.04 4.9 
Norfentanyl 2 9.41E+06 3.77 9.69E+06 4.97 -3.0 

Norhydrocodone 1 1.18E+08 4.44 1.14E+08 3.45 3.4 
Norhydrocodone 2 5.53E+07 5.52 5.38E+07 3.33 2.8 
Normeperidine 1 2.14E+08 2.29 2.18E+08 3.01 -1.8 
Normeperidine 2 9.20E+07 2.76 9.46E+07 2.63 -2.8 
Noroxycodone 1 7.51E+07 4.33 7.57E+07 3.43 -0.78 
Noroxycodone 2 9.48E+07 3.89 9.52E+07 3.31 -0.39 
Nortriptyline 1 3.16E+08 1.63 3.08E+08 2.59 2.5 
Nortriptyline 2 1.82E+08 3.43 1.69E+08 2.67 6.8 

O-desmethyl-tramadol 1 1.07E+08 1.99 1.14E+08 2.97 -6.4 
O-desmethyl-tramadol 2 5.01E+07 2.41 5.17E+07 3.09 -3.1 

Oxazepam 1 2.55E+08 2.05 2.53E+08 2.18 1.1 
Oxazepam 2 1.79E+08 3.71 1.72E+08 3.54 4.2 
Oxycodone 1 1.01E+08 3.61 1.05E+08 3.76 -4.4 
Pregabalin 1 2.82E+08 4.62 2.77E+08 1.49 1.7 
Pregabalin 2 2.41E+08 1.27 2.35E+08 1.40 2.4 



 

 

The SCIEX clinical diagnos�c por�olio is For In Vitro Diagnos�c Use. Rx Only. Product(s) not available in all countries. For informa�on on availability, please contact your 
local sales representa�ve or refer to htps://sciex.com/diagnos�cs. All other products are For Research Use Only. Not for use in Diagnos�c Procedures. 
 
Trademarks and/or registered trademarks men�oned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respec�ve owners in the United 
States and/or certain other countries (see www.sciex.com/trademarks). 
 
Kinetex is a trademark of Phenomenex. 
 
© 2024 DH Tech. Dev. Pte. Ltd.   MKT-30564-A 
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Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injec�ons performed on the single LC channel and on the dual LC channels. 
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Compound 
Single LC channel Dual LC channel Percent difference 

between peak 
areas (%) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

Peak area 
average (n=10) 

Precision  
(n=10, %CV) 

Ritalinic acid 1 1.98E+08 2.12 1.94E+08 3.88 1.8 
Ritalinic acid 2 1.23E+08 3.43 1.27E+08 5.23 -3.5 
Tapentadol 1 3.57E+08 1.89 3.61E+08 1.09 -1.1 
Tapentadol 2 3.14E+08 1.11 3.20E+08 1.39 -1.9 
Temazepam 1 2.39E+08 1.76 2.50E+08 2.18 -4.6 
Temazepam 2 1.16E+08 2.97 1.15E+08 4.29 1.3 

Tramadol 1 1.34E+08 2.96 1.39E+08 2.98 -3.3 
Tramadol 2 7.32E+07 3.27 7.06E+07 2.82 3.6 
Butalbital 1 3.64E+05 4.33 3.74E+05 6.14 -2.7 
Butalbital 2 2.04E+05 6.32 1.99E+05 8.45 2.1 

Phenobarbital 1 1.53E+05 5.04 1.54E+05 7.98 -1.1 
Phenobarbital 2 9.79E+04 9.17 1.01E+05 6.76 -3.0 
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