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Introduction

To address the need for rapid and sensitive quantitation of biomarkers from biological samples, we have developed 
the FirePlex® Technology Platform. Utilizing coded hydrogel particles, FirePlex® immunoassays allow for true, in-well 
multiplexing, providing flexible and customizable quantification of analytes. To fulfil the needs of larger scale studies, we 
are optimizing our FirePlex®-HT assay to provide higher throughput capabilities in a 1536-well plate format.

Our ultra high-throughput FirePlex (FirePlex® -1536) immunoassays quantify up to 5 analytes per well from low sample 
inputs, in 1536-well plate format. The two-step workflow and no-wash assay format limits hands-on time, and is 
amenable to automation. Assay readout is conducted on high-content imagers with data analysis using the FirePlex® 
Analysis Workbench software, bypassing the need for dedicated instrumentation and expensive software licenses.

Potential optimized workflow for ultra high-throughput

Here is an example of the optimized workflow for FirePlex® -1536. The steps highlighted are the ones that were optimized 
to improve performance in a 1536-well plate format.
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Figure 1. To capture analytes onto FirePlex particles, biological samples and FirePlex-1536 Reagent Mix are added to a 
1536-well imaging plate and shaken for 5 minutes at high speed, followed by incubation overnight. Subsequently, an 
Imaging Dye is added and plates are scanned on high-content imagers. The FirePlex® Analysis Workbench software 
generates standard curves, and quantifies analytes of interest directly from image files. 

Assay workflow optimization 

Efficient mixing of small liquid volumes in wells with high aspect ratio in orbital shaking is highly influenced by the 
orbit of the shaker1. Here we compared the assay performance for a 5-plex, showing a high and a low affinity 
antibody pair, with two shakers with different orbit. The results below suggest that using a shaker with 1 mm orbit, 
the assay performance was improved, as indicated by an increased sensitivity and dynamic range.
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Human analytes Sensitivity (pg/ml) Dynamic range 
(pg/ml)

Sensitivity (pg/ml) Dynamic range 
(pg/ml)

IL-6 128.95 370.37 - 10,000 5.1 13.72 - 10,000

TNF-α 146.21 370.37 - 10,000 88.86 123.46 - 10,000

Figure 2. Standard curves of a high (A) and a low (B) affinity antibody pair using two shakers with different shaking orbits, 
the HT-91100 from Big Bear Automation (2 mm orbit) and the BioShake®  5000 elm from Quantifoill Instruments GmbH (1 
mm orbit), with continuous shaking overnight. C. Analyte performance of human cytokines evaluated with FirePlex® 
-1536 for each shaker used. To achieve appropriate operating conditions for mixing, both shakers were run at their 
maximum speed, being 3570 rpm for the HT-91100 and 5000 rpm for the Bioshake®.¹

¹A. Schenk et al., Selection of appropriate operation parameters for orbital mixing using a mathematical model 
illustrated at the example of a 384-well microplate. SLAS 2019

Assay performance and robustness 

A. FirePlex®-1536 human 5-plex panel – Standard Curve B. 
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Figure 5. Standard curves of a human 5-plex cytokine panel analyzed with the FirePlex®-1536 immunoassay platform. 
B. Analyte performance of human cytokines evaluated with FirePlex®-1536. For each analyte, sensitivity and dynamic 
range are presented. C. Variability (%CV), Signal-to-background (S/B) and Z’ factor were calculated comparing 
positive (High) and negative (Low) controls for the FirePlex®-1536 human 5-plex at the optimized conditions (n=3). The 
assay was prepared manually with electronic pipettes. 

All the data shown in this poster were acquired using the TTP Labtech Mirrorball ® high-content imager

Assay workflow optimization 

To improve the throughput and automation capability of this platform, three different mixing approaches were 
tested and the assay performance compared. The results below indicate that shaking time can be reduced to 
5 minutes with minimal loss in sensitivity and dynamic range. 
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IL-6 5.1 13.72 - 10,000 7.34 13.72 - 10,000 12.96 24.42 - 10,000

TNF-α 88.86 123.46 - 10,000 76.53 123.46 - 10,000 16.36 24.41 - 10,000

Figure 3. Standard curves of a high (A) and a low (B) affinity antibody pair following three mixing approaches: 
continuous mixing overnight, interval mixing (5 min on, 55 min off) and 5 minutes mixing followed by incubation at RT, 
with the BioShake®  5000 elm at 5000 rpm. C. Analyte performance of human cytokines evaluated with FirePlex-1536  
for each mixing approach.

To further increase the throughput of the platform, the impact of the incubation time in sensitivity and dynamic 
range was also studied for the 5 minutes-mixing approach. The results below show that incubation time has a 
significant impact on assay performance, suggesting overnight incubation is required for increased sensitivity 
and dynamic range.
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IL-6 339.80 370.37 - 10,000 12.96 24.42 - 10,000

TNF-α 380.72 1111.11 - 10,000 16.36 24.41 - 10,000

Figure 4. Standard curves of a high (A) and a low (B) affinity antibody pair at two incubation times at RT after 5 minutes 
shaking with the BioShake® 5000 elm at 5000 rpm. C. Analyte performance of human cytokines evaluated with 
FirePlex®-1536 for each incubation time.

Assay specifications for the optimized workflow

Workflow format No-wash, two-step workflow

Throughput 1536-well format, quantify up to 5 unique analytes per well

Panel offering In development

Sample input and compatibility 2.5 μL input of cell supernatant 

Dynamic range 2 -3 logs

Sensitivity Average 1-100 pg/ml (*analyte-dependent)

Precision <15% intra-plate CVs

Readout and analysis Scanned on high-content imagers (<20 min scan time/plate); data 
analysis using FirePlex Analysis Workbench

In patient samples and animal models, molecular biomarkers are used as indicators of 
normal and pathogenic processes. For drug discovery and screening pipelines, molecular 
biomarkers are used to assess mode of action, efficacy and toxicity of lead compounds. 
In early stage drug discovery pipelines, hit identification requires the development of ultra 
high-throughput assays with simplified and fully automatable workflows for screening. 

Here we show the optimization of an ultra high-throughput version of our FirePlex®-HT 
multiplex immunoassays, which enable rapid and sensitive quantitation of up to 5 protein 
biomarkers from small sample inputs. The two-step workflow and no-wash, 1536-well 
plate assay format limits hands-on time and is amenable to automation, thus making 
FirePlex®-1536 ideally suited for ultra high-throughput screening studies. 

Copyright © 2020 Abcam, All rights reserved.  
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Human analytes Sensitivity  
(pg/ml)

Dynamic range 
(pg/ml)

IL-6 12.96 24.42 - 12,500

IL-8 6.68 8.13 – 4166

IL-2 9.10 12.2 - 12,500

TNF-α 16.36 24.41 - 12,500

IFN-γ 184.61 195.31 - 12,500


