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Introduction 
Correlia Biosystems offers the PIXI system for rapid and 

automated protein measurement. PIXI immunoassays 

are built around a cartridge containing a nanoporous gel, 

which accelerates the molecular interactions required to 

capture protein targets. This high-efficiency format 

enables rapid analyte quantification from volumes as low 

as 2.5 µL, with minimal user intervention. Measurements 

typically demonstrate CVs below 10% with broad 

dynamic range and sensitivities down to single-digit 

pg/mL levels. 

In this white paper, we discuss the PIXI workflow and 

compare assay performance against traditional ELISAs in 

a simulated pharmacokinetic (PK) application measuring 

IgG1 therapeutic antibodies from a small animal model. 

Workflow 

 

The PIXI system consists of an assay cartridge and a 

corresponding electrophoresis module that sits on the 

deck of a liquid handling robot, plus a separate imaging 

module. Each assay kit includes the necessary reagents 

and a single 96-test cartridge. The system carries out all 

assay steps and data analysis in an automated fashion. 

PIXI software operates the system and analyzes data 

with built-in standard curves generated for protein 

quantification. To perform an immunoassay, a user must:  

1) Place the assay cartridge, diluted samples, and 

reagents onto the instrument deck 

2) Select the specific analyte of interest from a list of pre-

validated assays 

3) Start the assay run 

Users can then step away from the instrument or 

prepare input for the software-automated data analysis 

step. The two final steps after assay completion include: 

4) Imaging   and    5) Data Analysis 

Results can be obtained in as little as 1 hour, depending 

on the number of samples and complexity of the assay 

selected. 

Here, we demonstrate PIXI capabilities using a human 

therapeutic IgG1 model. Assay performance metrics 

include dynamic range, sensitivity, and repeatability. A 

platform comparison is made between the PIXI and ELISA 

formats based on the quantification of IgG1 antibodies 

from rat plasma samples. 

Human IgG1 Assay 
Engineered forms of human IgG are frequently employed 

as therapeutic antibodies to bind specific protein targets 

and engage immune effector functions. In the early 

stages of evaluating biotherapeutics such as monoclonal 

IgG1, PK time course studies are often carried out in 

animal (mouse or rat) models. Because of the small size 

of these animals and restrictions on blood sampling, the 

biosample volume can be insufficient for performing 

multiple immunoassays from a single animal.  

The ability to perform analysis from microvolumes (1-2 

L) presents a powerful tool when working with small 

animal models. Microanalysis allows for more protein 

data to be obtained from limited blood volumes, which 

can reduce the number of animals required for a study. 

As an alternative to sacrificing different mice to 

represent discrete time points, microsampling from a 

single animal can reduce the inherent data variability 

that occurs from animal-to-animal. 

Assay Parameters 

Sensitivity and Dynamic Range 
To determine the dynamic range of a PIXI IgG1 

immunoassay kit, recombinant human IgG1 antibody 

(BioLegend, San Diego CA) was spiked at predetermined 



concentrations into rat plasma (Bioreclamation IVT, 

Westbury NY) to generate a standard curve. Raw 

standards were diluted 10-fold into assay buffer; 2.5 µL 

of each of these diluted IgG1 standards were loaded into 

labware and placed on the deck of a PIXI-compatible 

liquid handling robot. 

As shown in Figure 1, results demonstrate a dynamic 

range of 6 to 216,667 ng/mL. The lower limit of detection 

(LLoD) was calculated as 3 standard deviations above the 

mean signal of the blank, resulting in an LLoD of 3 ng/mL 

after sample dilution.  

 

Figure 1: Curve fit for human IgG1 standards measured at n=4 (four-
parameter logistic fit with 1/y2 weighting). Replicate CVs fell < 10%.   

Inter-assay precision 
An 11-point standard curve was examined in three 

independent runs to assess inter-assay precision and 

day-to-day variability. Sample preparation and assay 

procedures were identical across all runs, with each run 

conducted on a different day. Figure 2 shows the day-to-

day comparison of standards measured across multiple 

runs. The average coefficient of variance (CV) was 11% 

for all standards across three days (n=3, Table 1). 

 

Figure 2: Inter-assay comparison of a human IgG1 standard curve 
measured in three independent runs conducted on separate days.  

Table 1: Inter-assay measurement repeatability over three 
independent assays performed on different days. 

 

 

Intra-assay precision 
Eleven standards were assayed at n=4 within each 

experiment run to assess intra-assay precision. This 

analysis was performed in three independent runs to 

characterize the intra-assay CV% from each run. Results 

showed average intra-assay CV%s between 8-11% for 

each of the three runs analyzed (Table 2). 

Table 2: Intra- assay repeatability performance of repeat 
measurements at n=4 across 3 independent assay runs. 

 

Quantification of Human IgG1 from Rat 

Specimens  
A human IgG1 monoclonal antibody was provided by a 

major pharmaceutical company and spiked into rat 

plasma at predetermined concentrations spanning the 

dynamic range of the assay to generate a standard curve. 

A PK study in rat specimens was simulated using nine 

additional samples that were spiked with the same IgG1 

therapeutic antibody within a physiologically relevant 

concentration range to simulate study samples. Each of 

CV of x̄ n

S1 6                              12% 2

S2 11                            14% 3

S3 33                            12% 3

S4 99                            11% 3

S5 297                         10% 3

S6 892                         14% 3

S7 2,675                      5% 3

S8 8,025                      18% 3

S9 24,074                    12% 3

S10 72,222                    3% 3

S11 216,667                  8% 3

IgG1 
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(ng/mL)

3 Runs

AVERAGE CV % 11%

CV of x̄ n CV of x̄ n CV of x̄ n

S1 6                                  NA NA 8% 4 10% 4

S2 11                                13% 4 6% 4 13% 4

S3 33                                7% 4 11% 4 7% 4

S4 99                                14% 4 7% 4 4% 4

S5 297                             7% 4 5% 4 9% 4

S6 892                             3% 4 6% 4 4% 4

S7 2,675                          6% 4 7% 4 4% 4

S8 8,025                          8% 4 3% 4 2% 4

S9 24,074                        10% 4 11% 4 5% 4

S10 72,222                        16% 4 10% 4 2% 4

S11 216,667                      27% 3 16% 4 14% 4

AVERAGE CV% 11% 8% 7%

Assay 2 Intra- assay 

CV%s 

Assay 3 Intra- assay 

CV%s 
IgG1 concentration 

(ng/mL)

Assay 1 Intra- assay 

CV%s 



the nine samples was measured for IgG1 at a replicate 

number of n=4. Results showed IgG1 recovery with an 

average 15% percent error from the theoretical values. 

Intra-assay precision for all nine samples (n=4) resulted 

in an average CV% of 7% (Table 3). 

Table 3: Recovery and precision results for samples spiked with IgG1 
and measured using Correlia’s PIXI platform. 

 

The relationship between PIXI-estimated values and 

theoretical (“known”) IgG1 concentrations was plotted 

for all nine samples, along with linear correlation 

analysis. This comparison reveals strong agreement 

between the results, with an R2 value of 0.999 (Figure 3). 

 

Figure 3: Linear correlation analysis of estimated vs known IgG1 
concentrations via PIXI immunoassay.  

Each PIXI data point was generated from 2.5 µL of the 

10× diluted sample. 10 µL volume of a diluted sample 

could generate four replicate measurements within a 

single run. 

ELISA results   

To compare assay performance, the same IgG1 samples 

were measured using an ELISA immunoassay kit for 

Human IgG1 (C/N: BMS2092) from Thermo Fisher 

Scientific. A standard curve was prepared according to 

the kit specifications and yielded a dynamic range of 16-

1,000 ng/mL (1.8-Logs). The same nine simulated PK 

samples from the PIXI measurements above were 

measured for IgG1 using the ELISA kit protocol (n=2). 

Results showed IgG1 recovery with an average of 22% 

absolute difference between measured and theoretical 

sample concentrations. Intra-assay precision for all nine 

samples resulted in an average CV% of 5% (n=2) as shown 

in Table 4. Linear correlation analysis between estimated 

and theoretical concentrations demonstrated an R2 value 

of 0.955 (Figure 4) 

Table 4: Recovery and precision results for simulated PK samples 
spiked with IgG1 and measured using colorimetric ELISA.  

 

 

Figure 4: Linear correlation analysis of estimated vs known IgG1 
concentrations via traditional ELISA measurement.  

Each ELISA data point was generated from 100 µL of the 

diluted sample (10,000× dilution factor).  

Discussion 

Rat plasma samples were spiked with a therapeutic IgG1 

antibody and used to compare measurements from the 

PIXI immunoassay kit against traditional ELISAs. This 

experimental design enabled correlation analysis of IgG1 

measurements from both platforms, as well as 

performance comparisons using metrics such as dynamic 

range, sensitivity, and reproducibility. 

PIXI

U1 1,000 906 9% 8% 4

U2 2,000 1,472 26% 6% 4

U3 4,000 3,666 8% 9% 4

U4 8,000 6,661 17% 8% 4

U5 16,000 13,935 13% 4% 4

U6 32,000 28,076 12% 10% 4

U7 64,000 51,995 19% 4% 4

U8 128,000 106,705 17% 13% 4

U9 256,000 226,840 11% 5% 4
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ELISA

U1 1,000 960 4% 11% 2

U2 2,000 1,284 36% 5% 2

U3 4,000 2,650 34% 4% 2

U4 8,000 7,363 8% 2% 2

U5 16,000 18,439 15% 3% 2

U6 32,000 36,614 14% 1% 2

U7 64,000 75,909 19% 4% 2

U8 128,000 87,302 32% 8% 2

U9 256,000 162,795 36% 3% 2

5%AVERAGE % ERROR 22%
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Results from the PIXI IgG1 assay demonstrated a superior 

dynamic range of 4.6-Logs, as compared against ELISA 

(1.8-Logs). Limited dynamic range is a common drawback 

for ELISA kits. ELISA users often test their unknowns 

using multiple dilution factors to maintain compatibility 

with their ELISA kit’s relatively narrow linear 

measurement limits. 

The PIXI’s broad dynamic range represents a significant 

advantage for PK applications where therapeutic protein 

concentrations typically span from ng/mL to g/mL in 

tissue samples (Kuang, 2010). The PIXI workflow allows 

analytes to be measured at a single dilution, which 

minimizes the problems of dilution error, non-linearity, 

and redundancy associated with multiple dilution 

factors.  

The PIXI IgG kit used in this study required only 2.5 µL of 

diluted sample per measurement - a 40-fold reduction 

when compared against the 100 µL sample volume 

needed per ELISA well. Microvolume immunoassays are 

especially useful for longitudinal small animal studies in 

which blood sampling is extremely challenging due to 

their limited blood volume (Wimberley, 2020). Smaller 

assay volumes can enable microsamples from the same 

animal specimen to be analyzed over multiple 

timepoints. Thus, a longitudinal PK study can maintain a 

single subject and avoid sampling from a heterogeneous 

animal population (Dushani, 2021). 

Table 5: Comparison of Assay Performance Metrics 

 

a Mean blank signal plus 2 standard deviations (as specified by vendor) 

b Mean blank signal plus 3 standard deviations 
c 

n=4     

d 
n=2 

e    
|𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛−𝑘𝑛𝑜𝑤𝑛 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛|

𝑘𝑛𝑜𝑤𝑛 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛
 × 100 

 

Measurement sensitivity comparisons were based on the 

Lower Limits of Detection specified by the ELISA kit 

manufacturer (Table 5). Both the PIXI and the ELISA kits 

demonstrated sensitivities appropriate for the range of 

therapeutic antibodies found in typical IgG PK studies.  

The PIXI yielded intra-assay repeatability CVs that were 

similar to ELISA, demonstrating that PIXI generates 

results with high precision among replicates within an 

assay.  

The ability to accurately measure and quantify IgG1 from 

spiked samples is shown for each platform in terms of 

absolute percent error (Table 5). The acceptable 

threshold was assumed to be ±20% of the theoretical 

concentration. The PIXI assay yielded a lower % error 

(15%) suggesting that the PIXI produces more accurate 

IgG1 measurements when compared to ELISA (22%).  

A scatter plot depicting the correlation between IgG1 

measurements from ELISA and the PIXI platform is shown 

in Figure 5. Results show high linearity in the estimated 

IgG1 values from both platforms (R2=0.947), indicating 

that PIXI results are comparable to traditional ELISAs for 

quantification of IgG1 from rat plasma.   

 

Figure 5: Linear correlation analysis of IgG1 measurements by ELISA 
vs  PIXI.  

Conclusions 
This study applies a pharmacokinetic case study to 

demonstrate some capabilities and advantages of 

Correlia’s PIXI immunoassay platform. A comparison of 

performance metrics for a PIXI IgG1 assay kit against 

traditional ELISAs indicates that the PIXI yields a 

significantly broader dynamic range and appropriate 

sensitivity for the intended pharmacokinetic application. 

PIXI measurements for therapeutic IgG1 monoclonal 

antibodies are highly reproducible and precise, with CVs 

typically below 10%. The platform’s microvolume 

capabilities provide advantages in proteomic 

applications, especially when precious or limited sample 

volumes present a major challenge. 

To learn more about our validated biomarker panels, 

please contact info@correliabio.com 

22% 15%

a
Mean blank signal plus 2 STDEV (as specified by vendor)

b
Mean blank signal plus 3 STDEV

c
n=4

d
n=2

e Absolute difference of the measured and theoretical value divided by theoretical value × 100 

Intra-assay CV % 5% 
c

7% 
d

Recovery % Error e

Known vs measured correlation R² = 0.955 R² = 0.999

Dynamic Range 16 - 1,000 ng/mL (1.8-Logs) 6 - 216,667 ng/mL (4.6-Logs)

LLOD 0.32 ng/mL
a

3 ng/mL
b

Well volume 100 µL 2.5 µL

Sample dilution 10,000 - fold 10 - fold

Assay parameter ELISA PIXI
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