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Proposal Subject: Brevetoxin (NSP) ELISA Kit 
 

Specific NSSP 
Guide Reference: 

Section IV. Guidance Documents, Chapter II Growing Areas, .10 Approved National 
Shellfish Sanitation Program Laboratory Tests:  Microbiological and Biotoxin Analytical 
Methods 
 
Section II. Model Ordinance Chapter III. Laboratory @.02 Methods C. Biotoxin 
 

Text of Proposal/ 
Requested Action 

See attached ISSC Method Application 
 
Faster and easier to perform methods are needed to satisfy the needs of the regulatory 
community and shellfish industry.  The proposed ELISA method is a fast and easy to 
perform method with ready to use reagents i.e. analyst only needs to extract shellfish 
sample or dilute water sample before analysis.  The proposed ELISA also provides a 
quantitative and/or semi-quantitative screening for shellfish extracts and/or water samples.  
This assay is part of Abraxis platform for marine toxin testing and complements the 
company’s other offering for PSP, DSP, and ASP testing.  The proposed ELISA can be 
used on-site (boat, dock) or established analytical laboratories. 
 

Public Health 
Significance: 

 
 
 

Cost Information 
(if available):   

As low as $15 per sample. 
 
 

Action by 2009 
Laboratory 
Methods Review 
Committee 

Recommended no action on Proposal 09-106.  Rationale:  Insufficient data. 
 
 
 
 

Action by 2009 
Task Force I 

Recommended adoption of Laboratory Methods Review Committee recommendation on 
Proposal 09-106. 
 
 

Action by 2009 
General Assembly 

Adopted recommendation of 2009 Task Force I on Proposal 09-106. 
 
 

Action by USFDA 
02/16/2010 

Concurred with Conference action on Proposal 09-106. 
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ISSC Method Application and Single Lab Validation Checklist For Acceptance of a Method for Use in the NSSP 
 
The purpose of single laboratory validation in the National Shellfish Sanitation Program (NSSP) is to ensure that the 
analytical method under consideration for adoption by the NSSP is fit for its intended use in the Program.  A Checklist has 
been developed which explores and articulates the need for the method in the NSSP; provides an itemized list of method 
documentation requirements; and, sets forth the performance characteristics to be tested as part of the overall process of 
single laboratory validation.  For ease in application, the performance characteristics listed under validation criteria on the 
Checklist have been defined and accompany the Checklist as part of the process of single laboratory validation.  Further 
a generic protocol has been developed that provides the basic framework for integrating the requirements for the single 
laboratory validation of all analytical methods intended for adoption by the NSSP.   Methods submitted to the Interstate 
Shellfish Sanitation Conference (ISSC) Laboratory Methods Review (LMR) Committee for acceptance will require, at a 
minimum, six (6) months for review from the date of submission. 
 

 Name of the New Method 
 
 

Brevetoxin (NSP) ELISA Kit 

Name of  the Method Developer 
 
 

Abraxis LLC 

Developer Contact Information 
 

 

Fernando Rubio 
54 Steamwhistle Drive 
Warminster, PA 18974 
Phone:  (215) 357-3911 
    FAX:  (215) 357-5232 

Checklist Y/N Submitter Comments 

A. Need for the New Method 

1. Clearly define the need for which the  
 method has been developed. 

 

Shellfish are filter feeders that pump large quantities of 
water through their bodies when actively feeding.  During 
this process, shellfish can concentrate toxigenic micro-
algae and other substances from the water column when 
they are present.  The ability of shellfish to concentrate 
chemical pollutants from water can lead to accumulation 
of these toxins to levels that constitute a public health 
hazard. 
 
Red tides containing Brevetoxin have caused mortality 
events in fish, and sea mammals.  In humans, 
Brevetoxin (NSP) poisoning causes a combination of 
gastro-intestinal and neurological symptoms.   
 
Some of the currently available methods used for the 
detection and monitoring of brevetoxin in water and 
shellfish are not conducive for the quick on-site or real 
time, dockside or ship board monitoring of this toxin.  For 
example: 1) the mouse bioassay is labor intensive, 
requires the use and destruction of many vertebrate 
animals, analyses is only performed in a few laboratories 
with a low turn around time, 2) a research ELISA has 
been developed by the University of North Carolina, 
however, this assay requires the user to coat plates with 
antibodies before analysis, a process that takes at least 
two days to complete before an analytical result is 
obtained. 
 
Therefore, faster and easier to perform methods are 
needed to satisfy the needs of the regulatory community 
and shellfish industry.  The proposed ELISA method is a 
fast and easy to perform method with ready to use 
reagents i.e. analyst only needs to extract shellfish 
sample or dilute water sample before analysis.  The 
proposed ELISA also provides a quantitative and/or 
semi-quantitative screening for shellfish extracts and/or 
water samples. 
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This assay is part of Abraxis platform for marine toxin 
testing and complements the company’s other offering 
for PSP, DSP, and ASP testing.  

2. What is the intended purpose of the method?   

The fast analysis of Brevetoxin (NSP) in shellfish 
extracts and/or water quality monitoring.  The proposed 
ELISA can be used on-site (boat, dock) or established 
analytical laboratories.  

3. Is there an acknowledged need for  
 this method in the NSSP? 

 

Yes.  NSSP Guidance Documents, Chapter II 
Constitution by-laws and procedures of the Interstate 
Shellfish Sanitation Conference. 
Procedure XVI.  Procedure for acceptance and approval 
of analytical methods for the NSSP. 
 
And: 
 
National Shellfish Sanitation Program 2003 Model 
Ordinance 
 
III. Laboratory 
@ 02 Methods 
 
C.  Biotoxin.  Methods for the analysis of shellfish and 
shellfish harvest waters shall be: 
       1)  The current APHA method used in bioassay 
forKaremia breve toxin. 
  

4. What type of method? i.e. chemical,  
 molecular, culture, etc. 

 
 

Immunochemical Method. 
 

B.  Method Documentation 

1.  Method documentation includes the  
 following information: 

  
  

   Method Title 
 Abraxis ELISA Kit for the Screening of Brevetoxin in 

Shellfish Extract and/or Harvest Waters. 

    Method Scope 

 A Method for the screening out negative brevetoxin 
samples in shellfish regulatory labs, to determine if 
shellfish are safe to harvest and/or distribute.   
A method for water classification for brevetoxin around 
harvest areas and to screen for toxic phytoplankton in 
seawater to provide early warning. 

 References 

 Maucher, J.M., Briggs, L.R, Podmore, C., Ramsdell, J.S. 
(2007) Optimization of blood collection card 
method/ELISA for monitoring exposure of bottlenose 
dolphin to brevetoxin-producing red tides. Environmental 
Science & Technology, 41: 563-567. 
 
Inter-lab study data performed by several labs including 
Ag Research in New Zealand, Cawthron Institute in New 
Zealand and NOAA is available upon request.  

 Principle 

 The test is a direct competitive ELISA based on the 
recognition of Brevetoxin by specific antibodies. 
Brevetoxin, when present in a sample, and a 
Brevetoxin enzyme-conjugate compete for the 
binding sites of sheep anti-brevetoxin antibodies 
that have been immobilized in the wells of a 
microtiter plate.  After a washing step and addition 
of the substrate solution, a color signal is produced. 
The intensity of the blue color is inversely 
proportional to the concentration of Brevetoxin 
present in the sample. The color reaction is stopped 
after a specified time and the color is evaluated 
using an ELISA reader.  The concentrations of the 
samples are determined by interpolation using the 
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standard curve constructed with each run. 
 

 Any Proprietary Aspects   Immunoreagents and sample diluent. 

 Equipment Required 
 Pipettes and plate reader.  Blender for shellfish 

extraction. 

   Reagents Required 
 Reagents provided in the ELISA kit.  In addition 

methanol is needed.  

 Sample Collection, Preservation and  
 Storage Requirements 

 Water samples need to be collected in glass vials and 
preserved according to users guide (attached).  Diluted 
shellfish extracts should be stored in glass vials.  All 
dilution should be done using provided sample diluent.  If 
not analyzed promptly, samples should be stored 
refrigerated for up 2 days or frozen if longer periods are 
required.  

 Safety Requirements 
 As with any laboratory procedure, gloves and goggles 

should be used during the processing and analysis of 
samples. 

    Clear and Easy to Follow Step-by-Step 
    Procedure 

 User’s guide and an easy to follow flow chart are 
provided with each kit (attached). 

    Quality Control Steps Specific for this 
    Method 

 As with any analytical procedure laboratory controls 
(positive and negative) are recommended. 

C. Validation Criteria 

 1. Accuracy / Trueness  
Data ran by AgResearch, New Zealand is provided as an 
attachment, 

 2.   Measurement Uncertainty   
@ 0.042 ng/mL in water  SD 0.002  CV 4.8% 
@ 0.210 ng/mL in water  SD 0.010 CV 4.8% 
@ 0.443 ng/mL in water  SD 0.064 CV 14.5%  

 3.   Precision Characteristics (repeatability and 
 reproducibility) 

 < 15% 

 4.   Recovery  
Average water recovery 86%, shellfish extract recovery 
104% 

 5.   Specificity  

                                   PbTx-3   100% 
 Deoxy PbTx-2  133% 
                               PbTx-5   127% 
 PbTx-2   102% 
                               PbTx-9                              83% 
 PbTx-6                 13% 
                               PbTx-1                  5%  

 6.   Working and Linear Ranges  
0.01-2 ng/mL water or 0.5-100 ng/gm or in shellfish 
extract or higher depending on dilution. 

 7.   Limit of Detection  0.05 ng/mL 
 8.   Limit of Quantitation / Sensitivity  0.01 ng/mL in water; 4.5 ng/gm in shellfish extract 

 9.   Ruggedness  
Since and analytical curve is run with each assay and 
the samples are compared to the standard curve, the 
proposed ELISA is rugged. 

10.   Matrix Effects  
If used according to instructions (dilutions), none 
detected  
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11.  Comparability (if intended as a substitute 
 for an established method accepted by the 
 NSSP) 

 
Method is intended as a screening method to 
complement other accepted NSPP methods:  i.e. 
mouse bioassay. 

D. Other Information  

1. Cost of the Method  As low as $15 per sample 

2. Special Technical Skills Required to 
 Perform the Method  

Some technical skills are required.  Familiarity with 
laboratory setting is adequate.  Kit Manufacturer’s on-
site training is available. 

3. Special Equipment Required and  
 Associated Cost 

 As low as $1,800.  Strip reader and pipette 

4. Abbreviations and Acronyms Defined  
ELISA:  Enzyme linked immuno sorbent assay 
NSP:  neurotoxic shellfish poisoning 

5. Details of Turn Around Times (time 
 involved to complete the method) 

 
40 samples can be run in duplicate in approximately 2 
hours.  Shellfish sample extraction requires 
approximately 15 minutes 

6. Provide Brief Overview of the Quality 
 Systems Used in the Lab  

The ELISA kits are manufactured following GMP and 
GLP procedures. 

 

Submitters Signature 
 
 
 

Date: 

Submission of Validation Data and  
Draft Method to Committee 
 
 

Date: 

Reviewing Members 
 
 
 
 
 

Date: 

Accepted 
 
 
 

Date: 

Recommendations for Further Work 
 
 
 
 

Date: 

Comments: 
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DEFINITIONS 
1. Accuracy/Trueness  -  Closeness of agreement between a test result and the accepted reference value. 
2. Analyte/measurand  -  The specific organism or chemical substance sought or determined in a sample. 
3. Blank - Sample material containing no detectable level of the analyte or measurand of interest that is subjected to the 

analytical process and monitors contamination during analysis. 
4. Comparability – The acceptability of a new or modified method as a substitute for an established method in the 
 NSSP.  Comparability must be demonstrated for each substrate or tissue type by season and geographic area if 
 applicable. 
5. Fit for purpose – The analytical method is appropriate to the purpose for which the results are likely to be used. 
6. HORRAT value – HORRAT values give a measure of the acceptability of the precision characteristics of a method.4 
7. Limit of Detection – the minimum concentration at which the analyte or measurand can be identified.  Limit of 
 detection is matrix and analyte/measurand dependent.4        
8. Limit of Quantitation/Sensitivity – the minimum concentration of the analyte or measurand that can be quantified with 

an acceptable level of precision and accuracy under the conditions of the test. 
9. Linear Range – the range within the working range where the results are proportional to the concentration of the 
 analyte or measurand present in the sample. 
10. Measurement Uncertainty –   A single parameter (usually a standard deviation or confidence interval) expressing the 

possible range of values around the measured result within which the true value is expected to be with a stated 
degree of probability.  It takes into account all recognized effects operating on the result including: overall precision 
of the complete method, the method and laboratory bias and matrix effects.    

11. Matrix – The component or substrate of a test sample.  
12. Method Validation – The process of verifying that a method is fit for purpose.1   
13. Precision – the closeness of agreement between independent test results obtained under stipulated conditions.1, 2  
 There are two components of precision: 
 a. Repeatability – the measure of agreement of replicate tests carried out on the same sample in the same  
  laboratory by the same analyst within short intervals of time. 
 b. Reproducibility – the measure of agreement between tests carried out in different laboratories.  In single 

laboratory validation studies reproducibility is the closeness of agreement between results obtained with the 
same method on replicate analytical portions with different analysts or with the same analyst on different days. 

14. Quality System - The laboratory’s quality system is the process by which the laboratory conducts its activities so as 
to provide data of known and documented quality with which to demonstrate regulatory compliance and for other 
decision–making purposes.  This system includes a process by which appropriate analytical methods are selected, 
their capability is evaluated, and their performance is documented.  The quality system shall be documented in the 
laboratory’s quality manual. 

15. Recovery – The fraction or percentage of an analyte or measurand recovered following sample analysis. 
16. Ruggedness – the ability of a particular method to withstand relatively minor changes in analytical technique, 
 reagents, or environmental factors likely to arise in different test environments.4 

17. Specificity – the ability of a method to measure only what it is intended to measure.1 

18. Working Range – the range of analyte or measurand concentration over which the method is applied. 
 
 
REFERENCES: 

1. Eurachem Guide, 1998.  The Fitness for Purpose of Analytical Methods.  A Laboratory Guide to Method 
Validation and Related Topics.  LGC Ltd. Teddington, Middlesex, United Kingdom. 
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2. IUPAC Technical Report, 2002. Harmonized Guidelines for Single-Laboratory Validation of Methods of 
Analysis, Pure Appl. Chem., Vol. 74, (5): 835-855.   

3. Joint FAO/IAEA Expert Consultation, 1999. Guidelines for Single-Laboratory Validation of Anilytical Methods 
for Trace-Level Concentrations of Organic Chemicals. 

4. MAF Food Assurance Authority, 2002.  A Guide for the Validation and Approval of New Marine Biotoxin Test 
Methods.  Wellington, New Zealand.  

5. National Environmental Laboratory Accreditation. , 2003.  Standards. June 5.  
6. EPA. 2004.  EPA Microbiological Alternate Procedure Test Procedure (ATP) Protocol         for Drinking Water, 

Ambient Water, and Wastewater Monitoring Methods: Guidance.  U.S. Environmental Protection Agency 
(EPA), Office of Water Engineering and Analysis Division, 1200 Pennsylvania Avenue, NW, (4303T), 
Washington, DC 20460. April. 
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