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Evaluating AMMP Protein A Assays: Comparing 
Sample Preparation Methods, Ligand 
Performance & Assay Performance 

The AMMP Protein A Assay on the ViBE Workstation performed similarly to sandwich ELISAs with 
comparable results across a range of Protein A ligands, demonstrating greater sensitivity, excellent 
recovery in a broad range of sample concentrations, and with accurate and precise results from assay-to-
assay, sensor-to-sensor, user-to-user. Additionally, comparable results between two established sample 
preparation methods allow for dramatic improvements in pre-assay sample prep resulting in significant 
workflow and hands-on-time advantages.   

Abstract 

Lee Anne Beausang, Kristen Leong, Anthony Maletta 
BioScale, Inc., 4 Maguire Road, Lexington, MA, USA 

Conclusions 

Regulations governing the production of biopharmaceuticals require high levels of purity for processes 
utilizing Protein A affinity chromatography. It has been shown that Protein A in the presence of IgG forms 
a PA/IgG complex that interferes in the traditional immunoassay format for detecting Protein A.  

In this work we evaluated the AMMP Protein A Assay using two popular sample preparation methods to 
dissociate the Protein A/IgG complex. The AMMP assay was also tested with Protein A ligands from 
multiple sources including two US Pharmacopeia standards to demonstrate the performance of the 
assay against the most prevalent purification resins. Mock drug formulations were used.  

Results will be presented demonstrating: quantitation range, spike and recovery analyses, sensitivity, 
versatile detection of Protein A ligands, inter- and intra-assay precision and improved workflow compared 
to traditional ELISA. The AMMP Protein A Assay on the ViBE Workstation performed similarly to 
sandwich ELISAs with comparable results across a range of Protein A ligands, greater sensitivity, 
excellent recovery in a broad range of sample concentrations, and with accurate and precise results from 
assay-to-assay, sensor-to-sensor, user-to-user. Additionally, comparable results between two established 
sample preparation methods allows for dramatic improvements in pre-assay sample prep resulting in 
significant workflow and hands-on-time advantages. 
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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 due to interactions at the 
sensor’s surface 

B. AMMP™ Assay Format 

C. Materials 

A. ViBE™ Protein Analysis Workstation 

It has been shown that Protein A in the presence of IgG forms a PA/IgG complex that interferes in the 
traditional immunoassay format for detecting Protein A.  In this work we evaluated the AMMP Protein A 
Assay using two popular sample preparation methods to dissociate the Protein A/IgG complex.  After 
demonstrating that results between the two methods correlate, we chose one method to test the 
performance characteristics of the AMMP Protein A Assay. 

The assay performance was also tested with Protein A ligands from multiple sources including two US 
Pharmacopeia (USP) standards to demonstrate the performance of the assay against the most prevalent 
purification resins. Mock drug formulations were used.  Results will be presented demonstrating: 
quantitation range, spike and recovery analyses, sensitivity, versatile detection of Protein A ligands, inter- 
and intra-assay precision and improved workflow compared to traditional ELISA. 

The verification study of the AMMP Protein A Assay utilized 11 ViBE instruments with 2 operators over 15 
days. 

Study Objective 

Two popular sample preparation methods for Protein A analysis were compared.    In method one, the 
drug substance was directly boiled in the presence of denaturing buffer and then diluted to run on the 
platform (Top-Boil).  In method two, the drug substance was diluted and then all of the dilutions were 
boiled and run on the ViBE Workstation (All-Sample-Boil).  The samples used for this study were mock 
samples; 1 mg/mL IgG in PBSB spiked at high, medium and low Protein A levels that were analyzed for 
accuracy of measurement in a spike and recovery/linearity of dilution experiment.  The data below 
demonstrate that the two methods show equivalent results.  The Top-Boil method (method one) was 
chosen as it dramatically improved the ease of pre-assay sample preparation and significantly reduced 
the hands-on processing time. 

Assay Protocol: 
1. Samples and standards are normalized to  

1 mg/ml IgG, mixed 1:1 with sample 

denaturing buffer—all samples are treated in 

the same manner 

2. Samples and standards are briefly vortexed 

3. Samples and standards are incubated at 

95˚C in a water bath or heat block for 15’ 

4. Cool all samples to room temperature for 15’ 

5. Microcentrifuge all for 5’ @ 14,000 RPM 

6. All supernatants are removed and dilutions 

prepared for assay 

7. All samples are introduced to the ViBE within 

30 minutes of preparation 

8. Samples are run on the ViBE using the ViBE 

Protein A protocol. 

Correlation of  “Top-Boil “ versus  
“All-Sample-Boil “ Methods 

         

RANGE OF DETECTION:  Broad range of measurement and excellent correlation with commercial ELISA kit 

Protein A Calibration Curve 

Using the ViBE Workstation, a correlation study was conducted running 

an AMMP Assay versus a commercial Repligen ProA ELISA kit assay to 

evaluate each technology.  Data  represent USP 1 and USP 2 

standards tested by AMMP and Repligen ELISA. The correlated data 

points are mean values of n = 2 in plate replicates  

(n = 2 in both test formats, so we used mean value to represent result 

that is being correlated).  The data represent excellent correlation 

between the assays with R
2
=0.99 with  a 95% confidence level. 

The AMMP Assay standard curve generated with recombinant 

Protein A  calibration standards run on the ViBE Workstation 

demonstrated a clear signal over a 2-log range with a lower limit of 

detection of approximately 0.01 ng/mL.  The dashed line is the 

negative (no antigen) signal level. 

SPECIFICITY: Establishing flexibility of AMMP Assays with Protein A from various sources 
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Recombinant, natural and constructs of Protein A from various 

vendors were assayed together to compare reactivity. This graph 

summarizes the reactivity of the various Protein A sources in the 

BioScale AMMP assay. The assay utilizes Pierce recombinant 

Protein A as a standard.  The AMMP assay is flexible enough to work 

with the most common Protein A sources used in commercial 

manufacturing as affinity matrices. 

ACCURACY: Uniform  results from Spike and  ecovery & Linear Dilution 

Linearity of dilution experiments demonstrate the ability of the assay to 

deliver the same answer when a sample is assayed over the range of the 

assay by preparing and measuring serial dilutions of the sample.  Mock 

samples in assay calibrator diluent were used for these accuracy studies. 

Samples were serially diluted for linearity of dilution assessment post 

treatment for analysis in this Protein A assay and observed versus expected 

results were compared. Data are presented as percent of observed/expected 

concentrations. In both experimental sets, the nominal value of recombinant 

Protein A used for spiking was used for the expected result. Data are 

presented as percent of observed/expected concentrations. In both 

experimental sets, the nominal value of recombinant Protein A used for 

spiking was used for the expected result.   Results indicate that the AMMP 

assays provide uniform recoveries (80 -120%) across a range of dilutions of 

each spiked sample which are consistent with industry acceptable levels for 

Protein A assays. 

Spike and recovery experiments demonstrate sample diluent effects when 

samples are measured and compared to samples in matrices which are 

different from matrices that are used to dilute assay calibrators. Observed 

versus expected results are used to calculate percent recovery of the 

samples. In these studies, the same matrix for the spikes of mock samples 

and the calibrator diluents were used.  Mock samples were prepared for 

assessing spike and recovery at three different levels in the assay: low 

(0.125 ng/mL), medium (0.25 ng/mL) and high (0.5 ng/mL).  These were run 

in triplicate throughout the plates.   Results indicate that AMMP Assays 

provide consistent recoveries of between 80 -120% which is well within the 

industry acceptable standards for Protein A assays. 
This is a summary of average recoveries for three samples run over two 

plates in 20 assays. Each result is the average recovery for 3 individual 

measurements at 4 serial dilutions. 

These graphs summarize average recoveries for serial dilutions of three 

samples run in 20 assays, plates 1 and 2.  Recoveries are calculated for 

averages of 3 replicates at each dilution. 

WORKFLOW:   Significantly less hands-on-time with walk-away operation 

8.751719210.5Repligen ELISA – 2 Plates

TECHNIQUE Time to 

results

Number of 

Assays

Manual 

Steps

Manual 

Hours

Repligen ELISA – 1 Plate 6 96 17 4.5

AMMP – 1 Plate 5 hours 96 1 0.5

AMMP – 2 Plates 7 hours 192 1 0.5
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