
The Grace Bio-Labs ArrayCAM Multiplex Protein Microarray System surpasses 
the diagnostic throughput and accuracy shortfalls of ELISA and Multiplex Bead 
Assays 

 

Background:  

Simultaneous multiplexed profiling of protein markers will become standard 
method for physicians to more accurately diagnosis disorders and/or monitor 
therapeutic responses, yielding improved survivability or manageability of 
disease. Autoimmune connective tissue diseases are an example, where profiling 
multiple auto-antibodies to dsDNA and numerous extractable nuclear antigens 
(ENA’s) defines the presence of specific disease subset(s). Here ELISA is 
customarily the standard screening method, but lacks the through-put economy 
and diagnostic power of multiplex applications. This has driven market appraisal 
of Luminex, providing through-put economy and multiplexing diagnostic 
advantages, but exhibiting deficiencies in accuracy and consistency. 

Grace Bio-Labs has developed the ArrayCAM Microarray System for multiplexed 
protein profiling consisting of complimentary optimized components, providing 
the solution to these predicate device shortfalls. Here, we illustrate efficacy of the 
ArrayCAM Microarray System for high through-put, sensitive and specific 
multiplexed detection of protein biomarkers, providing next-generation 
diagnostics. 

Method:  

The multiplex Grace BioLabs Microarray Assay System components begin with 
antigens arrayed onto ONCYTE high binding porous nitrocellulose slides 
producing multiple co-localized assay reaction sites within each well. Sample 
analyte detection is achieved using single wavelength excitation quantum 
nanocrystals, providing extremely high signal emission in discrete wavelength 



bands. This enables multi-color multiplexing readable with an economical single 
laser image acquisition instrument. This data capture and analysis is achieved 
using the ArrayCAM imager and automated software, which rapidly acquires and 
analyzes data, then provides objective test reports, thereby eliminating the 
subjective influence of technical operators. In this illustration we simultaneously 
measure presence of serum autoantibodies to SM, SMRNP, SSA60 kDa, SSA52 
kDa, SSB, SCL-70, JO1, RIBO-P and dsDNA (semi-quantitatively) using multiplex 
reverse capture immunoassay methods. Test wells also contain human-IgG 
calibrators, anti-human IgG controls, interference controls and alignment 
fiducials. To demonstrate performance, 64 human ANA disease positive samples 
were sourced from commercial vendors characterized for anti-dsDNA and anti-
ENA autoantibodies via ELISA (Inova, ImmunoConcepts). Samples were then 
screened with the ArrayCAM Microarray System and data expressed as semi-
quantitative binary auto-antibody positivity established by known 
positive/negative cut-offs determined from predicate device sample 
characterizations. Anti-dsDNA measurements were reported semi-quantitatively 
using regression of sample signal against Hu-IgG intra-well curve calibrators at 
known concentrations. 

Results:  

The microarray performed to clinical standards with observed specificity ranging 
through 90.6% to 100% (mean, 94.9%) and sensitivity ranging through 66.7% to 
100% (mean, 93.3%). Sample measurements for anti-dsDNA exhibit semi-
quantitative measurements correlating to those produced by ELISA. Also, the 
ability of the microarray to integrate unique controls and multiple antigen 
epitopes illustrates potential false negative and positive measurements by ELISA. 

Conclusions: The Grace Bio-Labs ArrayCAM Protein Microarray System provides 
the economical and diagnostic advantages of multiplexing not possible with 
single-plex ELISA along with superior sensitivity and specificity than Luminex by 
virtue of unique assay controls. The shortfalls of these two predicate systems are 
overcome while delivering clinical performance specifications with familiar, easy-
to-use methods, requiring no significant technical training. 


