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Abstract:  

Cytokine and chemokine research plays a significant role in achieving a deeper 
understanding of disease states such as allergic reactions, inflammatory bowel 
disease (IBD), asthma, rheumatoid arthritis, sepsis, and cancer.  Cytokines have 
become attractive biomarkers for pharmaceutical development as their 
detection may identify the presence and status of disease progression. However, 
human serum can provide a difficult matrix to detect and quantitate these often 
low-abundance markers.  Here we describe 5 cytokine assays including IL-6, IL-8, 
IL-10, IL-12P70, and TNF-α developed using non-optical, AMMP (acoustic 
membrane microparticle) technology done in a single assay plate. The sensitivity, 
spike recovery and linearity for each analyte was tested and analyzed in normal 
human samples. The sensitivity measurements of each assay were also 
compared to similar electrochemiluminescence, Luminex multiplexing and ELISA 
assays.  The results indicate the human serum cytokine can be detected and 
quantitated at sub-picogram levels, which is an improvement of 1-90 fold over 
assay performance of other technologies as well as the flexibility for open system 
assay development to pick and choose only the analytes of interest. 
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— AMMP assays of human serum cytokine can be detected and quantitated at sub-picogram levels.  This  

is an improvement of 1-90 fold over assay performance of other technologies such as 

electrochemiluminescence, Luminex assays, AlphaLISA and ELISAs.  

 

— The assay also offers the flexibility for open system assay development where several different targets 

can be analyzed in different wells on the same microplate enabling the ability to pick and choose only 

the cytokine analytes of interest. 

 

— The homogenous AMMP assay greatly reduces the number of manual assay steps compared to a typical 

assay such as MSD requiring less than  30 minutes of analyst time. 

 

— Easy assay development using off-the-shelf antibodies, homogenous assay format with no washes, and 

direct detection with real time data reporting. 

 

 

Study Objective:  

The goal for this study was to test the detection and quantitation of Human Cytokines as calibrants 

and in human serum using BioScale’s proprietary Acoustic Membrane Micro Particle (AMMP) 

technology. Performance attributes (sensitivity, accuracy, reproducibility, linearity) for the 

quantitative measurement of IL-6, IL-8, IL-10, IL-12P70 & TNF-α in human serum was evaluated . The 

study was also designed to demonstrate the ease of assay development assays run on the ViBE 

platform, providing better sensitivity, reproducibility, automated operation and improved workflow 

when compared to other commercial assays such as electrochemiluminescence, Luminex and ELISAs. 

Provided as an example, the protocol  at the right outlines the procedure for human serum cytokine 

assays.    

 

Note: These assays are for research use only (RUO) and not for diagnostics purposes.   

(Signal Ratio = S/N)
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Standard AMMP Assay Materials & Protocol for Calibrators & Human Serum Samples 

Materials: 

— ViBE Universal Detection Cartridge 

— Cytokine antibody labeled Magnetic Beads (prepared per BioScale protocol) 

— Hapten-tagged cytokine antibody (prepared per BioScale protocol) 

— Samples containing cytokine antigen 

Protocol: 

1. Add 80 µL calibrator/sample (diluted in BioScale’s cytokine buffer) into the appropriate well of a 96-well mi-

croplate. 

2. Add 40  µL (total  hapten-tagged antibody and antibody conjugated magnetic 

3. Load the plates onto the ViBE Workstation 

4. Quantitate and report following incubation 

The AMMP Assay standard curves generated with recombinant cytokine calibration standards run on the 
ViBE Workstation demonstrated a clear signal  over a 2 to 3-log range with a lower limit of detection of 
approximately 0.14 – 0.78 pg/mL.  The dashed lines are the negative (no antigen) signal levels.  The average 
CVs from calibration curves are less than 9.8% for multiple runs of each analyte. 
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The ViBE Workstation is uniquely suited to allow efficient assay development of highly sensitive 

assays.  Determining antibody pairs for AMMP immunoassays is a straightforward screening process 

on the ViBE Workstation as shown.  Many antibodies and assay configurations can be probed within a 

microtiter plate to determine the best antibody pairs and bead/hapten configurations with which to 

move forward into assay development.  This assay, in addition to determining the best antibody 

pairing and configurations, is done with the proteins in the native state.  The data from AMMP assays 

also shows the non-specific binding and the Ab-analyte binding strength.  

Three pools of human serum samples were used for the evaluation.  Three different levels of each cytokine were 

spiked and serially diluted in each of the 3 pooled serum samples.  The cytokine specific spike levels were High 

(H=400 -750 pg/mL), Medium (M=25-400 pg/mL), and Low (L= 10-60 pg/mL).  The data reflecting the High spike 

and recovery analysis  for each analyte (IL-6, IL-8, IL-10, IL-12, TNF-α) is reported here and shows the average 

recovery rates with serial diluted linearity between 102.4-112.4%.   
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For each cytokine (IL-6, IL-8, IL-10, IL-12, TNF-α) a total of 3 pooled serum samples were  diluted to 25% and 12.5% 

using assay diluent buffer.  These were spiked with cytokine calibrator at multiple values throughout the range of the 

assay 

In this  example, we screened 

commercial antibodies for IL-6 and IL-

8 antibody pairing. We tested 

duplicates of high and low calibrators 

and a negative control. The cross 

matrix assay tested & optimized  

various concentrations of  hapten-Ab 

and bead-Ab combinations to provide 

a selection of optimal antibody pairs.  

The ones with the greatest signal to 

noise difference  (circled in the chart) 

were chosen. 

A total of 12 normal human serum samples were serially diluted and measured.  The data 

suggests the AMMP Cytokine assays have an LOD  for IL-6, Il-8, IL-10, IL-12 and TNFα of  0.14 

pg/mL, 0.17 pg/mL, 0.53 pg/mL, 0.64pg/mL and .78 pg/mL respectively.  These assays are 

able to quantitate down to 1-2 pg/mL of endogenous cytokine in serum samples .  Below is 

an example of quantitation for IL-6.    

2-fold Dilution 4-fold Dilution 8-fold Dilution 16-fold Dilution 

50% serum 25% serum 12.5% serum 6.25 % serum

Sample # (pg/mL) (pg/mL) (pg/mL) (pg/mL)

1
Measured   

Conc.
3.60 3.30 3.00 1.10

2
Measured   

Conc.
14.40 15.20 15.00 12.00

3
Measured   

Conc.
11.50 12.80 12.70 9.40

4
Measured   

Conc.
6.20 6.30 5.70 4.80

5
Measured   

Conc.
2.00 1.00 1.10 0.70

6
Measured   

Conc.
55.30 56.30 55.70 57.10

7
Measured   

Conc.
20.60 14.60 12.70 10.70

8
Measured   

Conc.
1.20 1.00 1.30 0.60

9
Measured   

Conc.
8.30 6.00 4.70 4.20

10
Measured   

Conc.
9.40 6.60 5.80 5.50

11
Measured   

Conc.
4.40 4.10 2.70 2.50

12
Measured   

Conc.
1.50 1.40 1.10 0.80

indicates within +/- 30% of mean 1:4 & 1:8 value 
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Cytokine Pathway 

AMMP Assays work at the molecular level using 

sound versus optics to both sensitively and accurately 

detect and quantitate proteins.   

 

AMMP measures the resonant frequency shift of a 

vibrating membrane to interactions at the sensor’s 

surface. 

Significantly less hands-on-time with walkaway operation 

Improved Workflow & Walkaway Operation 

Technique Time to 
Results 

Number of As-
says 

Manual Steps Manual Hours 

MSD IL-6 & IL-8  in Serum 
Protocols 
(Singleplex & Multiplex) 

7.25 hours 96 11 2.75 hours 

AMMP™ Assay 6.5 hours 96 1 0.5 hours 
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