
Luminex® assays have been a powerful 
tool in multiplexed biomarker detection, 
offering researchers the ability to 
simultaneously analyze multiple 
analytes with high precision. The 
improved sensitivity of the INTELLIFLEX 
instrument allows for an even more 
precise and reliable detection of  
low-abundance biomarkers, providing 
researchers with more accurate and 
comprehensive data.

This advanced sensitivity is crucial in complex 
biological samples where detecting subtle changes in 
biomarker levels can be pivotal. Such improvements 
not only enrich the quality of the data but also 
broaden the scope of possible research applications. 
By leveraging the INTELLIFLEX’s enhanced sensitivity, 
researchers can uncover deeper insights into 
biological processes, making it a valuable tool in both 
basic research and clinical diagnostics. This paper 
explores how the INTELLIFLEX’s High Sensitivity 
mode paired with R&D Systems™ Luminex assays, 
can be utilized to its fullest potential, enhancing 
experimental outcomes and advancing  
scientific discovery.

Enhanced Dynamic Range &  
Sample Detectability with the 
Luminex INTELLIFLEX Instrument
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Evaluating INTELLIFLEX 
Performance
To assess the sensitivity capabilities of the 
INTELLIFLEX, analytes from the Luminex Human 
XL Cytokine Panel (FCSTM18B) were evaluated. 
Human serum samples were diluted at ratios of 1:2 
and 1:10, and tested in duplicate. The kit plate was 
initially run on the standard sensitivity setting, then 
washed, resuspended, and run again on the High 
Sensitivity mode. Using the Quantist Data Analysis 
Software, data was evaluated with a 5-PL regression 
model and 1/y^2 weighting. The standard curve was 
able to be extended up to 10 points according to 
the dilution scheme recommended in the kit insert. 
This extension, combined with the High Sensitivity 
mode, enabled previously undetectable samples 
to be accurately measured, bringing them within 
the curve and above the calculated Lower Limit of 
Quantification (LLOQ).

The detectability of samples and the LLOQ for 
analytes from the Luminex Human XL Cytokine Panel 
(FCSTM18B) were significantly improved when the 
standard curve was extended and evaluated in High 
Sensitivity mode on the INTELLIFLEX instrument. (See 
Figure 1). Depending on the analyte, the standard 
curve can be extended from a 7-point curve to 8, 9, or 
10 points. This extension facilitates greater sensitivity 
and accuracy, resulting in an average 8.4-fold 
reduction in LLOQ. Additionally, there is an average 
57% improvement in sample detectability (ranging 
from 8% to 100%, depending on the analyte), further 
enhancing data reliability and precision (Figure 2). 
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Figure 1: Analytes from the Luminex Human XL Cytokine Panel (FCSTM18B) were tested under standard sensitivity and High Sensitivity 
settings. By extending the standard curve while using the High Sensitivity mode on the INTELLIFLEX, previously undetectable samples now 
fall within the standard curve and can be detected.

Figure 2: Using the INTELLIFLEX instrument’s High Sensitivity mode and extending the standard curve of analytes from the Luminex Human 
XL Cytokine Panel (FCSTM18B), improvements in both sample detectability and LLOQ were observed. The standard curve was extended 
beyond the usual 7 points to 8, 9, or even 10 points, widening the range of detection and enhancing sensitivity. This adjustment allows for the 
precise measurement of low-abundance biomarkers, facilitating the detection of subtle variations in complex biological samples. 
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IFN-y 0.06 0.49 8.23 S9 100% 62% 38%

G-CSF 1.34 12.25 9.11 S9 100% 38% 62%

Granzyme B 0.98 9.55 9.72 S9 100% 62% 38%

IL-10 16.08 52.82 3.28 S9 100% 54% 46%

IL-12 p70 1.95 17.76 9.12 S9 100% 8% 92%

IL-13 9.07 28.00 3.09 S8 85% 0% 85%

IL-15 0.26 2.52 9.62 S9 100% 8% 92%

IL-17E 1.95 19.06 9.78 S9 8% 0% 8%

IL-1B 0.39 3.70 9.47 S9 100% 8% 92%

IL-3 5.83 15.59 2.67 S8 23% 8% 15%

IL-33 1.44 13.28 9.23 S9 100% 54% 46%

IL-4 0.12 1.10 9.51 S9 77% 0% 77%

IL-5 0.65 6.61 10.24 S9 8% 0% 8%

IL-6 2.94 8.57 2.91 S9 46% 8% 38%

IL-7 0.40 3.76 9.47 S9 100% 62% 38%

TGF-a 1.06 9.82 9.24 S9 100% 23% 77%

TNF-a 0.41 11.17 27.21 S10 100% 0% 100%

TRAIL 6.63 21.53 3.25 S8 62% 15% 46%

FGF Basic 3.54 11.14 3.15 S8 38% 0% 38%

IL-1a 1.00 10.12 10.17 S9 100% 8% 92%
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Advanced Features In 
Biomarker Detection
The INTELLIFLEX instrument boasts a dynamic range 
exceeding 5.5 logs, providing users with expanded 
analyte detection across a wider spectrum of 
research settings while enhancing the instrument's 
application versatility. This broad dynamic range 
expands analyte detection across a wider spectrum 
of research settings. Additionally, the optional 
dual reporter feature allows for the simultaneous 
acquisition of two parameters per target, significantly 
enhancing data comprehensiveness and efficiency. 
This capability is particularly beneficial for 
multifaceted studies, such as signaling pathway 
analysis or multi-parameter immune profiling.

With a compact footprint and an onboard PC featuring 
touchscreen functionality, the INTELLIFLEX offers 
exceptional usability and operational efficiency. The 
intuitive interface simplifies assay setup and data 
acquisition, making it accessible to all users. The 
instrument's rapid read time, capable of reading a 96-
well plate in under 30 minutes, optimizes experimental 
workflows and boosts throughput, making it 
invaluable for high-throughput screening applications 
and time-sensitive studies.

Conclusion
The INTELLIFLEX Luminex instrument, with its 
advanced High Sensitivity mode, represents 
a significant leap in multiplexed immunoassay 
technology, particularly for researchers dealing 
with low-abundance biomarkers.  This enhanced 
sensitivity mode helps ensure more precise and 
reliable data, enabling improved experimental design 
and decision-making. Researchers can leverage this 
advanced feature to gain deeper insights into complex 
biological processes, enabling the discovery of novel 
biomarkers that have profound implications for both 
research and clinical diagnostics.

Furthermore, the integration of the INTELLIFLEX 
instrument with R&D Systems Luminex assays offers 
a powerful combination of broad dynamic range and 
enhanced sensitivity, making it an invaluable asset for 
researchers. Bio-Techne complements this advanced 
platform with a comprehensive suite of tools, 
including an expansive analyte menu and the Quantist 
software, to streamline the preparation, collection, 
and analysis of samples. By fully harnessing 
these capabilities, researchers can optimize their 
experimental outcomes, helping to accelerate 
discoveries that advance our understanding of health 
and disease. 
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