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60-minute immunoassay of anti-PD1 on the automated, microscale PIXI  
 
Background 
Correlia Biosystems offers tools for high efficiency protein measurement; the PIXI system uses electric 
current to drive proteins through a cartridge containing a nanoporous hydrogel. This gel accelerates the 
rate of biomolecular interaction, thus shortening immunoassay binding and incubation steps. The PIXI 
enables automated assays with broad dynamic range from as little as 2 µL of a diluted sample. 
 

 
Figure 1: ELISAs rely upon 
random diffusion of 
target molecules to allow 
for antigen-antibody 
binding. Correlia's PIXI 
cartridge accelerates 
binding by reducing the 
average distance between 
molecules. 

 
 

Programmed cell Death protein (PD-1) or CD279, is an inhibitory membrane receptor protein expressed on 
the surface of activated T cells, B cells, macrophages, myeloid cells and a subset of thymocytes. PD-1 and 
its activating ligands function as an immune checkpoint to negatively regulate immune responses, 
balancing protective immunity and immunopathology. In some responses to chronic pathogens and 
tumors, PD-1 expression can limit protective immunity. Therapeutic monoclonal antibodies targeting PD-1 
block its activation by tumor cells expressing the PD-1 ligand, PD-L1, thus boosting the body’s immune 
response combating these tumor cells. 
 

Assay Design  
An immunoassay for anti-PD-1 was developed on 
Correlia’s PIXI platform using recombinant human 
PD-1 (ACRO Biosystems; PD1-H5221) as the capture 
molecule and fluorescent labeled anti-human F(ab’)2 
for detection (Fig. 2). The PD-1 protein was 
biotinylated and functionalized to a streptavidin 
hydrogel, creating discrete anti-PD1 capture zones 
within the microchannels of a PIXI immunoassay 
cartridge. Anti-PD-1 antibodies (courtesy of ACRO 
Biosystems) were spiked into pooled human serum 
(Innovative Research).  Fluorescence intensity of 
bound detection antibody was quantified by imaging 
the cartridge, followed by image and data analysis via 
PIXI software.   

Figure 2: Antigen-capture immunoassay for anti-PD1 
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PIXI Results 
A 16-point standard curve (n=4) ranging from 0.06 to 2,200 ng/mL was prepared, diluted 50× in PIXI  sample 
diluent and analyzed on the PIXI platform. The lower limit of detection in diluent was 0.2 ng/mL and the 
average measurement CV was 7% (Fig.3) 

 
The automated assay was completed in one 
hour for 64 samples, using only 2.5 μL of 
each sample.  Reagents were also used 
sparingly; only 100 μg of the capture 
reagent (biotinylated PD-1) was required to 
generate 700 data points.  
 
 
 
Figure 3: PIXI immunoassay standard curve 
for anti-PD1 

 
 

Comparison to MSD 
A 11-pt standard curve (n=4) ranging from 0.23 to 166.67 ng/mL was prepared, diluted 50× in MSD sample 
diluent then analyzed on the Meso Scale Discovery (MSD) immunoassay platform. The lower limit of 
detection in diluent was 0.4 ng/mL with a 3-log dynamic range, and average measurement CV of 12%.   
 
The PIXI immunoassay platform offers 
practical advantages combining low 
sample volume requirements, high data 
throughput, and hands-free operation 
while delivering precise and sensitive 
results with broad dynamic range. The 
detection of a therapeutic monoclonal 
antibody against PD-1 from serological 
samples showed improved sensitivity, 
precision, and dynamic range relative 
to the MSD platform. The assay is 
suitable for measuring anti-PD1 
antibody titers in PK/PD or similar 
studies. 
 
 
 
                                                                                Figure 4: MSD immunoassay standard curve for anti-PD1 
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