
Direct comparison between methods 
for the detection of PCSK9 on the 
Gyrolab and the ELLA instruments
Chris Fox, Associate Scientist I, Clinical Immunology and Bioanalysis
European Bioanalysis Forum 5th Young Scientist Symposium 22 March 2019



Biomarker analysis is a hot topic
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• Biomarker analysis is an increasingly important 
part of drug development

• Biomarker analysis can cause confusion within 

the industry

– Biomarker assays are not PK assays

• Important to answer the right question when 
performing biomarker analysis

– What is the purpose?
• Target engagement?

• Downstream indicator?

• Correct selection of assay and instrument type 

are fundamental to successful analysis

Lee and Salimi-Moosavi, Bioanalysis (2012) 4(20), 2513-2523 .



Why PCSK9/PC9?
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• Increasingly significant as a biomarker for 
cardiovascular therapeutics

• Inhibition of PCSK9 prevents degradation of LDLR, 
promoting removal of LDL from bloodstream

• Measurement of free PCSK9 levels indicative of target 
engagement

• Comparison of 2 assay platforms initiated to ensure 
we aren’t reliant on a single vendor and as a process 
for continual improvement

– Gyrolab (original platform)
• Free assay using Drug as capture

– Ella
• Unknown assay type, unknown antibodies used

Data courtesy of Chi Man Tang and Nick White



Gyrolab (Gyros AB) uses nano-technology
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• Gyrolab consumables
– Bioaffy 1000 CDs
– Rexxip H Max assay diluent
– Rexxip F detection diluent

© Gyros Protein Technologies

Biotinylated capture 

Streptavidin bead

Detection Antibody –
Alexa 647

PCSK9



Ella (Bio-techne) uses microfluid cartridges
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• Ella consumables
– PC9 Simple Plex kit

Immobilised capture 

Detection Antibody

PCSK9

Dye-Conjugate



Comparing the workflows
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Prepare calibration standards

Perform MRD on calibrators, QCs, and matrix samples

Load samples on instrument (25 µL per well)

Prepare reagents

Perform MRD on matrix samples

Load samples on instrument (50 µL/well)

Read

EllaGyrolab

Load reagents on instrument 

Read

Hands on time approx. 80 mins Hands on time approx. 20 mins

Instrument time approx. 75 mins Instrument time approx. 75 mins



How do the platforms stack up
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Platform Pros Cons

Gyros • Flexibility of antibodies used
• Cost of consumables
• Ability to run overnight
• Efficient workflow

• Limited set of reagents for 
troubleshooting

• Liquid handling system can impact 
precision

• Requires internal calibration samples 
reducing capacity for sample analysis

Ella • Even more efficient workflow
• High capacity
• More robust due to single 

non-critical pipetting step
• Viable option as for on site 

diagnostic

• No customisation to assist trouble 
shooting

• Expense of cartridges
• Long lead time for consumables
• Potential lot to lot variability



Comparing the methodologies
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• Inter assay precision of QC samples prepared with recombinant PCSK9

• Precision of Matrix QC

• Parallelism in individual serum

• Drug interference

• Specificity and selectivity in individuals/haemolysed/lipaemic serum



And what were the results
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Parameters Gyros Ella
Assay Range 2,000 – 4.00 ng/mL 56.97 – 0.0136 ng/mL
Sample volume required 10 µL (1-in-2 MRD) 5 µL (1-in-10 MRD)
QC Precision ≤15.5 %CV ≤6.8 %CV
Matrix QC concentration 120 ng/mL 257 ng/mL
Matrix QC Precision ≤12.1 %CV ≤7.5 %CV
Parallelism 4/5 individuals within 

±20.0% RE (1-in-8)
5/5 individuals within 
±20.0% RE (1-in-32)



And what were the results (cont.)
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Parameters Gyros Ella
Haemolysed serum 
endogenous level

108 ng/mL 240 ng/mL

Haemolysed specificity and 
selectivity (E+25 ng/mL)

≤±24.8 %RE ≤±6.8 %RE

Haemolysed specificity and 
selectivity (E+75 ng/mL)

≤±8.2 %RE ≤±17.1 %RE

Haemolysed specificity and 
selectivity (E+250 ng/mL)

≤±19.6 %RE N/A (>ULOQ)

E+x ng/mL = Endogenous levels + spiked concentration



And what were the results (cont.)
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Parameters Gyros Ella
Lipaemic serum 
endogenous level

93.7 ng/mL 340 ng/mL

Lipaemic specificity and 
selectivity (E+25 ng/mL)

≤±16.3 %RE ≤±24.1 %RE

Lipaemic specificity and 
selectivity (E+75 ng/mL)

≤±3.4 %RE ≤±3.1 %RE

Lipaemic specificity and 
selectivity (E+250 ng/mL)

≤±5.4 %RE N/A (>ULOQ)

E+x ng/mL = Endogenous levels + spiked concentration



And what were the results (cont.)
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Parameters Gyros Ella
Individual serum 
endogenous levels

96.9 – 156 ng/mL 237 – 329 ng/mL

Individual specificity and 
selectivity (E+75 ng/mL)

≤±18.8 %RE ≤±7.2 %RE

Individual specificity and 
selectivity (E+250 ng/mL)

≤±13.7 %RE ≤±10.1 %RE

Drug inhibition (0.1 µg/mL) 21.8 – 57.4% 47.3 – 57.2%
Drug inhibition (1.0 µg/mL) 87.6 – 89.0% 52.0 – 56.1%
Drug inhibition (100 µg/mL) N/A - All BLQ 54.2 – 66.2%

E+x ng/mL = Endogenous levels + spiked concentration



Conclusions and further work

13

• Biomarker analysis remains a key bioanalytical challenge

• Results indicate the Gyros method detects only free PCSK9 whereas the Ella 
detects some bound

• Platform differences may be indicative of antibody differences, especially true for 
detecting endogenous levels

– Antibodies used on Ella cartridge are not published

• Ella demonstrates greater sensitivity than the current Gyros method
– Importance of ensuring method is fit for purpose

• Greater experience with technology may impact robustness of data produced

• Next steps are to compare study samples in both assays
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