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1.0 Purpose 

This SOP describes the use of the Cygnus, Inc. ELISA kit for residual Protein A quantitation. 

2.0 Scope 

This SOP applies to PA/QC personnel who will perform the Protein A ELISA. 
 
3.0 Authority and Responsibility 

3.1 The Director, Biopharmaceutical Quality Control (PA/QC) has the authority to define this 
procedure. 

3.2 Process Analytics/Quality Control (PA/QC) is responsible for training laboratory personnel 
and documenting this training to Biopharmaceutical Quality Assurance (BQA). 
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3.3 PA/QC personnel are responsible for performance of this procedure. 

3.4 PA/QC is responsible for reviewing the data and documentation of the results of this 
procedure. 

3.5 BQA is responsible for quality oversight of this procedure. 

4.0 Equipment, Supplies and Reagents 
 

4.1 Mix-N-Go Protein A ELISA kit, BDP PN 31126, Cygnus Technologies, Catalog Number 
F600 for natural and recombinant Protein A. 
OR 
Mix-N-Go Protein A ELISA kit, BDP PN 31127, Cygnus Technologies, Catalog Number 
F610 for unnatural Protein A constructs such as MabSelect SuReTM. 

4.2 Single-channel and Multi-channel pipettors. 
4.3 Aerosol Barrier Pipet tips, 2-200 µL, BDP PN 20673 and 1-1000 µL, BDP PN 20769, or 

BDP approved equivalent. 
4.4 Microtiter plate shaker, VWR Catalog Number 57019-600 or BDP approved equivalent. 
4.5 Optical Adhesive Covers, BDP PN 21142 or BDP approved equivalent. 
4.6 Ziploc Bag, BDP PN 20339, or BDP approved equivalent. 
4.7 Reagent reservoirs, BDP PN 20270, BDP PN 20481 or BDP approved equivalent. 
4.8 Microcentrifuge tubes 0.5 mL, BDP PN 21369, or BDP approved equivalent. 
4.9 Type I (Ultrapure) water or equivalent. 
4.10 Liter Graduated Cylinder for wash solution. 
4.11 Squirt/wash bottle with the tip cut off. 
4.12 Low-lint or lint-free absorbent paper, BDP PN 21493 or BDP approved equivalent. 
4.13 Labsystems iEMS Microtiter Plate Reader MF with Ascent software version 2.4.2, Model 

Number 1401, BDP MEF 66160 or BDP approved equivalent. 

5.0 General Comments 
5.1 Pipetting accuracy and reproducibility are critical for the success of this assay. 
5.2 Use a new pipette tip for each pipetting procedure (between dilutions). 
5.3 Avoid contamination of the workspace when handling Protein A Standards, ejecting pipette 

tips, etc. Pipette tips possessing an aerosol barrier must be used. 
5.4 Good organization and attention to detail are essential to avoid confusion of sample 

identities and data. 
5.5 Although the assay is designed to minimize matrix interference, materials such as 

detergents in high concentration, extremes of pH (< 6.0 and > 8.5), very high buffer 
molarity, or very high protein concentrations may give erroneous results. A buffer blank is 
required to be submitted with the sample. 
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6.0 Preparation 
NOTE: The kit and reagents are stored at 2-8°C. Bring all reagents to ambient temperature (up 

to one hour). All standards, controls, and samples will be assayed in duplicate. The 
total volume of the samples must take this into account. The required minimum sample 
volume for this assay is 1 mL. 

6.1 Sample Preparation: Linear Range of Assay = 0 – 10 ng/mL 
6.1.1 Prepare the test article immediately before use undiluted and at recommended 1:5 

and 1:50 dilutions using the Sample Diluent (Cat# I600). If the absorbance results 
indicate that the value for the 1:50 dilution is greater than 10 ng/mL, then repeat the 
assay with appropriately diluted samples. (The original data is attached to the QC 
test request.)  An example for making dilutions is the following: 

• For duplicate measurements of spiked and unspiked diluted test article (a total of 
four 100 µL aliquots), add 100 µL test article to 400 µL diluent in a microcentrifuge 
tube to give a 1:5 dilution. 

• A 1:50 dilution can be made up in microcentrifuge tubes by adding 100 µL of the 
1:5 diluted test article to 900 µL diluent. 

6.1.2 Prepare a spiked sample of the test article. For a spiked Protein A concentration of 
2.5 ng/mL, mix 1 part of the 10 ng/mL standard with 3 parts of sample. For 
example, add 50 µL of the 10 ng/mL standard to 150 µL of the sample. Vortex to 
mix. 

6.2 Standards (STD #F603 – Kit# F600, STD #F613 – Kit# F610) 
6.2.1 Prepared standards at 0, 0.16, 0.31, 0.63, 1.25, 2.5, 5 and 10 ng/mL are included in 

the ELISA kit. 
6.3 Positive, Negative, and Spike Control Preparation 

6.3.1 The 2.5 ng/mL standard serves as the positive control. 
6.3.2 The negative control is the Sample Diluent (Cat# I600). 
6.3.3 For a spiked Protein A concentration of 2.5 ng/mL prepare a 4x dilution using the 

10 ng/mL standard. For example, add 50 µL of the 10 ng/mL standard to 150 µL of 
the Sample Diluent (Cat# I600). Vortex to mix. 

6.4 Wash Solution Preparation 
6.4.1 Empty the entire contents of the wash solution bottle, 50 mL, into a 1 L graduated 

cylinder. Bring to 1 L with Ultrapure water. Log the wash solution in the PA/QC 
Solutions Logbook. Label the solution bottle with the PA number, initials, date 
prepared, and expiration date. Refer to SOP 22702 – Solutions used in Process 
Analytics. 

7.0 Procedure 
7.1 Sample Treatment - Denaturation 

7.1.1 Transfer 100 µL of standards, prepared controls and samples to the Sample 
Treatment Plate (STP). 
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7.1.2 Add 50 µL of Mix-N-Go Denaturing Buffer (#F604) to each well. Mix by pipetting up 
and down 10 - 20 times. 

7.1.3 Incubate at room temperature for 5 - 10 minutes. 
7.2 Prepare an ELISA Worklist (Attachment 1) by labeling the wells where the samples and 

standards will be placed. Count the microtiter strips needed. Remove the required number 
of microtiter strips from the kit and place them in the provided frame. 

7.3 Pipette 100 µL of the anti-Protein A:HRP detection antibody (#F601) into each well of the 
antibody coated microtiter plate (#F052). 

7.4 Pipette 25 µL of denatured standards, controls and samples into wells indicated on the 
ELISA Worklist (Attachment 1). All standards, controls and samples must be assayed in at 
least duplicate. 

7.5 Cover plate with an Optical Adhesive Cover and place the plate in a Ziploc bag. Incubate on 
a microtiter plate shaker set to 500 rpm for 1 hour at room temperature. 

7.6 Perform Manual Plate Wash. Flip contents from plate to waste and wash 4 times using a 
squirt bottle or by pipetting. Fill all wells to capacity with each wash. Blot the plate inverted 
on absorbent paper after each wash. 

7.7 Pipette 100 µL of TMB substrate (#F005) into each well. Incubate at room temperature for 
30 minutes. Do not shake. 

7.8 Pipette 100 µL of Stop Solution (#F006) into each well. 
7.9 Read the absorbance at 450/620 nm. Refer to SOP 22100 - Operation of the 

Labsystems iEMS Microtiter Plate Reader/ Dispenser for analysis of the data. 

8.0 Data Analysis and Acceptable Criteria 
The Ascent Protein A Results (Attachment 2) will need to be manually entered into the Summary 
Worksheet (Attachment 3). The Summary Worksheet is in Microsoft Excel format. The 
transcribed data from the Ascent report is calculated by the Excel application. The acceptable 
spike recoveries, dilutional linearity and %CV's are calculated in this Summary Worksheet. 
Outlier testing may be performed using standard statistical methods. If >1 point is identified as an 
outlier, the test is invalid. 
8.1 Select the folder. Open the Mix-N-Go Protein A Template. 
8.2 The raw absorbance value for the 10 ng/mL standard must be > 0.7 au. If the 10 ng/mL 

standard does not meet the criteria, then the assay is invalid and will need to be rerun. 
Enter the raw absorbance at 450 nm in the corresponding cell. The spreadsheet will 
display ‘PASS’ if the value entered is greater than 0.7 or ‘Invalid Test’ if the value is ≤ 0.7. 

8.3 Fill in the top portion of the summary sheet: QC number, Analyst, Date, Sample ID, Lot 
Number, Kit Catalogue Number (F600 or F610), Lot Number and Expiration Date. 

8.4 Fill in the “Protein A Concentration” section with appropriate measured concentrations for 
replicate 1 and 2 from the calculation column of the Ascent ELISA Results (Attachment 2). 
The “Corrected Concentration,” “Average,” and “%CV” will automatically be calculated on 
the spreadsheet. These numbers can be compared to those on the Ascent ELISA Results. 
They should be approximately the same depending upon rounding - the Ascent software 
does not truncate intermediate values during calculations. The “%CV” should be less than 
25% for samples > 0.31 ng/mL. 
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8.5 Fill in the “Expected” and “Found” Positive Control and the “%CV” from the Ascent ELISA 
Results. The “%CV” should be less than 25%. The “Found” positive control should be 100 
± 30% of what is “Expected”. 

8.6 Fill in the “Found” Negative Control from the Ascent ELISA Result. This number should be 
close to 0 or less than minimum (< min). 

8.7 Fill in the “Found” Spike Control and the “%CV.” The “%CV” should be less than 25%. The 
“Found” spike control should be 100 ± 30% of what is “Expected.” 

8.8 Fill in replicate 1 and 2 for each dilution with the “Spiked Test Article Concentrations.” 
These numbers are found on the Ascent ELISA Results under the “Calc.” column for the 
spiked samples. These numbers are not corrected for dilutions. The “Average” and “%CV” 
will automatically be calculated and should be approximately the same as on the Ascent 
ELISA Results. The %CV should be less than 25%. 

8.9 The test article must exhibit dilution-corrected analyte concentrations that vary no more 
than ± 50% between dilutions. Avoid consideration of the dilutional data where the assay 
value before dilution correction falls below the lowest standard (0.16 ng/mL) for the 
PROTEIN A assay). The first dilution-corrected concentration exhibiting dilutional linearity is 
reported. In the following example 8.2 ng/mL would be the reported result. 

Example: 
Undilute sample: 8.2 ng/mL N/A 
1:5 dilution: 6.5 ng/mL 79.3% of previous 
1:50 dilution: 2.3 ng/mL 35.4% of previous 

 
 

8.10 The “Percent Spike Recovery of Test Article” will be automatically calculated. The %CV 
should be less than 25% and the average recovery should be 100 ± 30%. 

8.11 If %CV and recoveries for the assay controls do not meet these criteria, then the assay is 
invalid and needs to be rerun. 

9.0 Documentation 
9.1 Print out the Excel Summary Worksheet (Attachment 3). Sign and date the worksheet and 

attach it to the QC Test Request Form with a copy of the Ascent Protein A ELISA Results 
(Attachment 2). 

9.2 The lowest dilution with the acceptable criteria listed above can be recorded on the QC Test 
Request Form. 
NOTE: If the results are less than the lowest standard, it is recorded as < 0.16 ng/mL. 

9.3 Record all solution preparation on Form 22189-01 Protein A ELISA Preparation Form 
(Attachment 4) and include with the QC Test Request form. 

10.0 References 
10.1 Cygnus Technologies Mix-N-Go Protein A ELISA Kit Instructions (Attachment 5). 
10.2 Cygnus Suggested Manual Microtiter Plate Washing Procedure. 
10.3 SOP 22100 Operation of the Labsystems iEMS Microtiter Plate Reader/Dispenser 
10.4 SOP 22702 Solutions used in Process Analytics 
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11.0 Attachments 
11.1 Attachment 1 Sample ELISA Worklist 
11.2 Attachment 2 Example Ascent Protein A ELISA Result 
11.3 Attachment 3 Sample EXCEL Summary Worksheet 
11.4 Attachment 4 Form 22189-01, Protein A ELISA Preparation Form 
11.5 Attachment 5 Cygnus Technologies Mix-N-Go Protein A Assays 
11.6 Attachment 6 Cygnus Technologies Manual Plate Washing 
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ATTACHMENT 2 
 

Example Ascent Protein A ELISA Result 
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ATTACHMENT 2 (Continued) 
 

Example Ascent Protein A ELISA Result 
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ATTACHMENT 2 (Continued) 
 

Example Ascent Protein A ELISA Result 
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ATTACHMENT 3 
 

Sample EXCEL Summary Worksheet 
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ATTACHMENT 3 (Continued) 
 

Sample EXCEL Summary Worksheet 
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ATTACHMENT 4 
Form 22189-01, Protein A ELISA Preparation Form 
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ATTACHMENT 4 (Continued) 
Form 22189-01, Protein A ELISA Preparation Form 
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ATTACHMENT 6 
Cygnus Technologies Manual Plate Washing 
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ATTACHMENT 6 (Continued) 
Cygnus Technologies Manual Plate Washing 

 
 
 
 


	ATTACHMENT 2
	ATTACHMENT 3
	ATTACHMENT 4
	ATTACHMENT 5
	ATTACHMENT 6

