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Proposal No. 11-107
Reveal ASP (Domoic Acid) Test Kit

2009 NSSP Section IV Guidance Documents Chapter II. Growing Areas .10 Approved
NSSP Laboratory Tests, Table 4 - Type III and Type IV Marine Biotoxin Test Methods

We request review of the validation study submission for the Reveal ASP (domoic acid)
test kit and consideration of the method for approval as a Type IV marine biotoxin
screening method for qualitative determination of domoic acid in shellfish. Add Reveal
ASP (domoic acid) test to list of approved Type III and Type IV marine biotoxin methods.

Amnesic shellfish poisoning is caused by the toxin domoic acid, produced by
phytoplankton of the genus Pseudonitzschia. It is associated with eating contaminated
oysters, clams, mussels, and other shellfish. There have been numerous outbreaks of ASP,
and there is evidence that the occurrence of the phytoplankton responsible for ASP is
widespread.  Current methods for detection of domoic acid consist primarily of
instrumental chemistry methods, which are laborious and time-consuming. Methods for
rapid screening for domoic acid, in field and laboratory settings, are needed and will assist
the industry and public health authorities in responding to this health concern. The Reveal
ASP test is a lateral flow immunoassay designed for qualitative determination of domoic
acid in shellfish at levels of 10 ppm (mg/kg) and above. The test uses minimal equipment
and simple reagents, does not require specialized training, and can provide results in 20
minutes from sample receipt, including sample preparation.

Approximately $17.00 per test.

Recommended referral of Proposal 11-107 to the appropriate committee as determined by
the Conference Chairman and further recommended the following guidance on the data
needed from the submitter:

e Analysis of samples with naturally incurred residues over a range of toxin
concentrations.

e Evaluate extraction recovery by comparison with HPLC.

e Additional replicates of spiked samples of shellfish species.

Eliminate theoretical data regarding dose response curve.

Recommended adoption of Laboratory Methods Review Committee recommendations on
Proposal 11-107.

Adopted recommendation of 2011 Task Force I on Proposal 11-107.

Concurred with Conference action on Proposal 11-107.
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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

Reveal ASP (Domoic Acid)

Name of the Method Developer

Neogen Corporation

Developer Contact Information

Mark Mozola, 517-372-9200, mmozola@neogen.com

Checklist Y/N Submitter Comments
A. Need for the New Method
) . There is a need for a simple, rapid screening method for
1. Clearly define the need for which the domoic acid in shellfish, one that can be used in the field
method has been developed. ) X
as well as in a laboratory setting.
What is the intended purpose of the method? The method is deglgne_d for rapid qualitative screening of
shellfish for domoic acid.
3. Isthere an acknowledged need for . . .
this method in the NSSP? Simply assays that provide rapid results are needed.
4. What type of method? i.e. chemical, Lateral flow immunoassay in dipstick format.
molecular, culture, etc.
B. Method Documentation

Method documentation includes the
following information:

Method Title

Reveal ASP (Domoic Acid)

Method Scope

Qualitative detection of domoic acid in oysters, clams,
and mussels.

References Study report and kit insert included in this submission.
Competitive lateral flow immunoassay in dipstick format.
Principle Water extraction of analyte from homogenized shellfish

tissue.

Any Proprietary Aspects

Yes, commercial test kit.

Equipment Required

Extraction containers with lids (40 mL capacity), timer,
bag roller, sample cup rack, pipettes (0.1 mL), result
interpretation card.

Reagents Required

Reveal ASP test devices, extraction bags with mesh
filter, sample cups, distilled water.

Sample Collection, Preservation and
Storage Requirements

Shellfish should be collected according to standard
industry practices and stored at 2-8°C before testing.

Safety Requirements

Used test devices, extraction bags, sample cups, and
pipettes should be treated as if contaminated with
domoic acid and handled accordingly. Gloves and lab
coats should be worn while performing the test.

Clear and Easy to Follow Step-by-Step
Procedure

Step-by-step procedure in kit insert and study report.

Quality Control Steps Specific for this
Method

Test device contains an internal positive control that
confirms that it is functioning properly. A domoic acid
solution in buffer at a concentration > 10 mg/kg can be
used as an external positive control if desired.
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C. Validation Criteria

1. Accuracy / Trueness 95.9% overall for oysters, clams, and mussels

2. Measurement Uncertainty Not applicable.

3. Precision Characteristics (repeatability and N .

oo ot applicable.
reproducibility)

4. Recovery Not applicable.
100%. No impact on test results by potentially interfering

5. Specificity compounds - okadaic acid, glutamic acid, glutamine,
saxitoxin. No false-positive results on unpiked samples.

6. Working and Linear Ranges Not applicable.

7. Limit of Detection >10 ppm

8. Limit of Quantitation / Sensitivity Not applicable.

9. R No statistically significant differences in results using 2

. Ruggedness

kit lots and +/- 2 min. variation in test incubation time.

10. Matrix Effects None observed.

11. Comparability (if intended as a substitute
for an established method accepted by the

Agreement with LC-UV reference method in testing of
mussel tissue samples with incurred domoic acid.

NSSP)
D. Other Information
1. Cost of the Method Approx. $17.00 per test.
Special Technical Skills Required to None
Perform the Method
3. Special Equipment Required and None
Associated Cost
4. Abbreviations and Acronyms Defined ppm = parts per million, equivalent to mg/kg
5. Details of Turn Around Times (time The test can be performed in approximately 20 minutes
involved to complete the method) including sample preparation.
6. Provide Brief Overview of the Quality
Systems Used in the Lab
Submitters Signature Date: June 3, 2011
%)bﬂ‘k—
Submission of Validation Data and Date:

Draft Method to Committee

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.

Fit for purpose - The analytical method is appropriate to the purpose for which the results are likely to be used.

HORRAT value - HORRAT values give a measure of the acceptability of the precision characteristics of a method.*

Limit of Detection - the minimum concentration at WhICh the analyte or measurand can be identified. Limit of

detection is matrix and analyte/measurand dependent

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.

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

13. Precision - the closeness of agreement between independent test results obtained under stipulated conditions.

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.

17. Specificity - the ability of a method to measure only what it is intended to measure.”

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

© © Nowu
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Validation Study of the Reveal® ASP Test for the
Qualitative Detection of Domoic Acid in Shellfish

Jill Feldpausch, R. Lucas Gray, Jake Knickerbocker, Mark Mozola*, and Jennifer Rice
Neogen Corporation
620 Lesher Place, Lansing, MI 48912 USA
*corresponding author: phone 517-372-9200, email mmozola@neogen.com
Submitted June 3, 2011

Introduction

Domoic acid, produced by certain species of the diatom Pseudonitzschia, is the primary toxin responsible for
amnesic shellfish poisoning (ASP) associated with consumption of contaminated shellfish including oysters,
clams, and mussels. Current methodologies for detection of domoic acid in shellfish are laborious and time-
consuming, consisting primarily of LC-UV, LC-MS, and immunoassay procedures. LC-UV methods [1, 2]
have been accepted as quantitative reference methods in many parts of the world. Assays facilitating more
rapid determination of domoic acid with simplified procedures are needed by the shellfish industry and
regulatory authorities.

In this report, we describe results of a validation study of the Reveal® ASP test for qualitative detection of
domoic acid in shellfish. Reveal ASP is a lateral flow immunoassay designed for rapid determination of
domoic acid at a level of approximately 10 ppm or greater (one-half the regulatory limit in many countries).
The test is easy to use and results can be obtained in less than 20 minutes, including sample preparation.

Principle of the Method

Reveal ASP is a single-step, lateral flow immunochromatographic assay based on the principle of
competitive immunoassay. Following a simple distilled water extraction of domoic acid from homogenized
shellfish tissue, the dipstick-format Reveal device is placed into the extract. The extract is wicked through a
reagent zone containing antibodies specific for domoic acid conjugated to colloidal gold particles. If domoic
acid is present, it will be captured by the labeled antibody. Migration of the sample continues through a
membrane, which contains a zone of domoic acid conjugated to a protein carrier. This zone captures any
unbound antibody- gold conjugate, resulting in a visible line. With increasing amounts of domoic acid in the
test sample, less unbound conjugate is available for binding to the test line. Thus, intensity of the test line is
inversely proportional to the amount of domoic acid in the sample. The test device also incorporates a
control conjugate and which binds to a second line. The control line will form regardless of the amount of
domoic acid present in the sample, ensuring that the test device is functioning properly. Test results are
interpreted as positive or negative by scoring the intensity of the test line using an interpretation card
supplied with the test kit.

Intended Use
For the qualitative detection (at greater than or equal to 10 ppm [mg/kg]) of domoic acid in shellfish,
including oysters, clams, and mussels.

Reveal ASP Method
The kit insert is included as Appendix .
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Materials Provided

Starter Kit (Neogen #9563), contains:
Sample cup rack
Roller

Reveal ASP kit (Neogen #9560), contains:
25 lateral flow test strips
25 sample cups
25 filter extraction bags
50 100 uL disposable pipettes
Interpretation card

Materials Required but not Supplied (available from Neogen Corp. and other sources)
Blender and blender jar
Scale, capable of weighing 0.5-400 g+ 0.1 g
Timer
50-mL graduated cylinder or bottle-top liquid dispenser
Distilled water
Leakproof container with lid, 40 mL capacity

Storage Requirements

Store Reveal ASP kit components at controlled room temperature (18-30°C, 64-86°F). Do not freeze.
Test strips should remain in their original sample tubes until use to maintain shelf life and ensure optimal
performance.

Precautions

Do not use test kits beyond their expiration date.

Treat all liquids, including sample extract, and used components as if contaminated with toxin. Gloves and
other protective apparel should be worn at all times.

To avoid cross-contamination, use clean pipettes, extraction bags, and fresh extraction solution for each
sample.

A Material Safety Data Sheet (MSDS) is available from Neogen Corp.

Sample Preparation and Extraction
Samples should be collected according to accepted sampling techniques.
1. Obtain a representative sample and shell the sample.

2. Thoroughly rinse with cold water.
3. Homogenize in a high-speed blender.

4. Weigh 1.0 + 0.1 g of homogenized sample, preferably in a leak-proof container capable of holding
40 mL of liquid.

5. Add 20 mL distilled water to the container with sample.

6. Shake the container vigorously by hand for 30 seconds until all shellfish tissue is in solution (a
cloudy appearance and/or bubbles are normal).

7. Number one side of the extraction bag “1”” and the other side “2”.

8. Pour the sample extract into side 1 of the extraction bag. The extraction bag contains a mesh filter
which allows for partial filtration of the sample extract.
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9. Seal the extraction bag by positioning the green straw approximately 2-3 inches down from the top
of the bag, fold the upper edge of the bag so that it covers the green straw, and firmly clip on the
white bag clip. This prevents leakage of the sample extract.

10. Press the roller firmly on the extraction bag, pushing the roller back and forth for 30 seconds to aid
in obtaining a homogenous sample extract.

11. Slide out the green straw and remove the white bag clip.

12. Pinch the top of the bag and carefully pour all the bag contents from side 2 back into the original
sample container (there may be small pieces of shellfish remaining on side 1 of the bag). Discard the
used extraction bag.

13. Shake container vigorously by hand for 30 seconds.

14. Remove 100 uL of the sample extract using the disposable pipette* provided (alternatively by use of
a standard pipette), and add to a fresh container containing 20 mL distilled water.

* To use the disposable pipettes provided, firmly press the top bulb of the pipette, insert the
tip into the sample extract, and slowly release the top bulb to draw up the sample extract.
Excess volume (above 100 pL) will overflow into the lower bulb, ensuring that 100 pL is
available to dispense. Press the top bulb firmly and slowly release the top bulb to dispense
the liquid into the container with distilled water. Discard the used pipette.

Assay Procedure
All steps should be performed at controlled room temperature (18-30°C, 64-86°C).
1. Remove the appropriate number of sample cups and place in the sample cup rack.

2. Shake the extracted sample prepared above vigorously by hand for 30 seconds.
3. Remove 100 uL using a fresh pipette and add 100 uL to the sample cup.

4. Remove the required number of Reveal ASP test strips from the container and immediately close the
container.

5. Place the Reveal test strip with the sample end down (Neogen logo on top) into the sample cup.
6. Allow the test strip to develop in the sample cup for 10 minutes.
7. Remove the test strip and interpret the results as described below.

Interpretation of Results

Test strips should be interpreted immediately following completion of the 10 minute incubation.

Using the interpretation card provided, score the test line intensity to determine if the sample contains less
than 10 ppm or greater than or equal to 10 ppm domoic acid.

Note: The control line should always be present and will be darker than the test line. If no control line is
visible, this indicates an invalid result and the sample should be retested using another Reveal device.

Single-Laboratory Validation Study

A single-laboratory validation study was conducted to measure accuracy/trueness, specificity, and
ruggedness of the Reveal ASP method, as well as effects of potential interfering compounds. In addition,
Reveal ASP results were compared to those of an accepted LC-UV reference method [1]. Matrices tested
were oysters, clams, and mussels.

I. Accuracy/trueness and specificity
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Methods

Fresh oysters, clams, and mussels were obtained from a local retail market that receives fresh shellfish by air
shipment daily. Shellfish were held at 2-8°C before use. Shellfish were shucked and approximately 12-15
animals were combined and homogenized in a blender to produce a bulk sample. The bulk samples were
separated into 10 portions of 1 g each. Five served as unspiked controls. One each of the remaining 5
samples was spiked separately at 5, 10, 15, 20 and 40 ppm domoic acid. Certified reference material (CRM-
DA-f), obtained from the National Research Council, Canada- Institute for Marine Biosciences (NRC- IMB),
was used as the spiking material. The CRM consisted of 101.8 pg/mL domoic acid extracted from
contaminated cultured blue mussels and dissolved in a solution of 5% acetonitrile/95% water.

Each sample was then prepared according to the procedures in Sample Preparation and Extraction above,
and tested with the Reveal ASP assay. Ten replicates of each extracted spiked sample and three replicates of
each extracted unspiked sample were tested with the Reveal ASP assay.

Accuracy rates were calculated for each shellfish matrix separately and in combination. A dose-response
curve was constructed using the combined data.

Results

Results of the accuracy study are shown in Table 1. Accuracy is defined as the level of agreement between
the assay and the expected test results based on the domoic acid spike level.

For oysters, accuracy of the Reveal ASP method was 95.4%. Seven of ten tests at 10 ppm domoic acid were
positive. All tests at higher levels of domoic acid were positive. All tests at 5 ppm were negative. There
were no false-positive results on unspiked control samples.

For clams, accuracy of the assay was 92.3%. All tests at 10 ppm domoic acid and higher were positive. Five
of ten tests at 5 ppm domoic acid were also positive. There were no false positive results on unspiked control
samples.

For mussels, accuracy of the assay was 100%. All tests at 10 ppm domoic acid and higher were positive. All
tests at 5 ppm were negative. There were no false-positive results on unspiked control samples.

Overall accuracy of the Reveal ASP test was 95.9%. A dose-response curve was constructed using
combined data from all three shellfish matrices and is shown in Fig. 1. Based on the dose-response curve,
performance of the Reveal ASP test can be characterized as follows:

Zone 1 Positive < 5% of the time <2 ppm domoic acid
Zone 2 Positive 5-50% of the time 2-7 ppm domoic acid
Zone 3 Positive 51-95% of the time 8-11 ppm domoic acid
Zone 4 Positive > 95% of the time > 11 ppm domoic acid

I1. Interfering compounds

Methods

Fresh oysters, clams, and mussels were obtained as described above. Approximately 12-15 animals were
combined and homogenized in a blender a produce a bulk sample. The bulk samples were separated into 12
portions of 1 g each. The 12 portions were separated into 4 groups each containing three 1-g samples.
Samples in each group were spiked individually with one of the following potentially interfering compounds:
okadaic acid, 10 ppm; glutamic acid, 100 ppm; glutamine, 100 ppm; or saxitoxin, 5 ppm. One sample in each
group was spiked with 10 ppm domoic acid, one sample was spiked with 40 ppm domoic acid, and one
sample was left unspiked. All interfering compounds were obtained from Sigma, except saxitoxin which
was obtained from NRC-IMB. Domoic acid CRM, described above, was used as the spiking material.
Sample preparation and testing were performed as described above. Five replicates of each extracted sample
were tested with the Reveal ASP assay.

Results
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Results of testing for effects of potentially interfering compounds on performance of the Reveal ASP assay
are shown in Table 2. There was no evidence of interference by okadaic acid, glutamic acid, glutamine, or
saxitoxin on assay performance in any of the three shellfish types. All tests produced expected results at
levels of 0, 10, and 40 ppm domoic acid.

I11. Ruggedness

Methods

Fresh oysters, clams, and mussels were obtained as described above. Approximately 12-15 animals were
combined and homogenized in a blender a produce a bulk sample. The bulk samples were separated into 3
portions of 1 g each. One portion was spiked at 10 ppm, one at 40 ppm, and the remaining sample left
unspiked. Domoic acid CRM, described above, was used as the spiking material.

Sample preparation and testing were performed as described above. Ten replicates of each extracted sample
were tested with the Reveal ASP assay. Each replicate was tested using devices from two different test kit
lots (LFD-001 and LFD-002). The devices were interpreted after 8, 10 and 12 minutes to measure potential
differences in results at different test incubation times. For each shellfish type, this trial was performed
twice, on separate days, by two operators each day.

For each shellfish matrix, results from the two days of testing were pooled. Chi-square analysis (McNemar’s
test, [3]) was performed to determine if results were significantly different for the two kit lots or three test
incubation times evaluated.

Results

Results of assay ruggedness trials with respect to Reveal ASP kit lot and assay incubation period are shown
in Tables 3 and 4, respectively. In the trials measuring the effect of kit lot, there were no significant
differences in the number of positives obtained with kit lots 1 and 2 at any spike level in any shellfish matrix,
as determined by chi-square analysis at p < 0.05 (Table 3). Similarly, in the trials measuring the effect of
variation in test incubation time, there were no significant differences in the number of positives obtained at
incubation times of 8, 10 and 12 minutes at any spike level in any shellfish matrix (Table 4).

IV. Comparison with Reference Method

Methods

Fresh mussels were obtained as described above. Approximately 12-15 animals were combined and
homogenized in a blender a produce a bulk sample. Incurred CRM consisting of a thermally stabilized
homogenate of mussel tissue containing domoic acid at a concentration of 41 ug/g (ppm) was purchased
from NRC-IMB (CRM-ASP-Mus-c). The incurred material was blended 1:1 with clean mussel tissue to
obtain a domoic acid level of approximately 20 ppm. From the blended material, 20 samples of 1 g each
were prepared. Ten samples were retained and tested in triplicate using the Reveal ASP test. The remaining
10 samples were sent to NRC-IMB for testing by the LC-UV method.

Results

Results of testing of samples of mussel tissue with incurred domoic acid by both the Reveal ASP assay and a
reference LC-UV quantitative method are shown in Table 5. All 10 samples tested with the Reveal ASP
method produced positive results. Results obtained with the LC-UV method were also positive for all 10
samples, ranging from 11.9 to 16.4 ppm.

Quality Control Testing

Quality control testing of manufactured lots of the Reveal ASP assay is performed at both in-process and
finished product stages. In-process testing consists of balancing the antibody-colloidal gold conjugate for
optimal test and control line intensity, and testing the device membrane for proper test and control line
placement by running negative samples.
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For finished product testing, samples are produced by diluting domoic acid (certified reference material
CRM-DA-f, NRC-IMB) to concentrations of 2, 10, and 40 ppm in buffer. An unspiked sample is also
prepared. Ten Reveal devices, randomly selected from the lot, are run at each concentration. For acceptance
of the lot, all tests at 0 and 2 ppm must be negative and all tests at 10 and 40 ppm must be positive.

Discussion

Results of the validation study showed that the Reveal ASP test is an effective procedure for qualitative
determination of domoic acid in oysters, clams, and mussels. In the accuracy study, all tests at the accepted
action level of 20 ppm were positive. There were no false-positive results on unspiked control samples. The
dose-response curve indicates that the test produces a positive result greater than 95% of the time at a
concentration above 11 ppm, 51-95% of the time at a concentration of 8-11 ppm, and less frequently at levels
below 8 ppm.

Four compounds, okadaic acid, glutamic acid, glutamine, and saxitoxin, were tested for potential interference
with the Reveal ASP assay. None was noted, as all samples produced the expected results at 0, 10, and 40
ppm domoic acid.

Results of ruggedness trials indicated that there was no statistically significant difference in performance
between two Reveal ASP kit lots, nor was there any significant difference in performance in assays
conducted with variation of +/- 2 minutes around the specified incubation time of 10 minutes.

Results of testing of mussel tissue samples containing incurred domoic acid showed agreement between the
Reveal ASP and reference LC-UV methods, with all 10 samples testing positive by Reveal and LC-UV
producing results in the range of 11.9-16.4 ppm.

Reveal ASP can be used as an accurate screening test for the rapid determination of domoic acid in shellfish.
The test requires little equipment, uses water for sample extraction, and can be performed by personnel with
minimal training. The test can be used in a field or laboratory setting, with results available within 20
minutes of sample receipt.

It is recommended that the Reveal ASP test be approved by the Interstate Shellfish Sanitation Conference as
a screening method for qualitative determination of domoic acid in oysters, clams, and mussels.
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Table 1. Results of accuracy study of the Reveal ASP test.

Sample Type Level Domoic Acid (ppm) Number Tests Number Positive

0 15 0

5 10 0

10 10 7

Oysters G 10 10
20 10 10

40 10 10

0 15 0

5 10 5

10 10 10

Clams 15 10 10
20 10 10

40 10 10

0 15 0

5 10 0

10 10 10

Mussels G 10 10
20 10 10

40 10 10

0 45 0

5 30 5
10 30 27
All Data G 30 30
20 30 30
40 30 30
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Table 2. Results of interference study for the Reveal ASP test.

Interfering Compound | Level Domoic Acid

and Level (ppm) Number Tests | Number Positive

Sample Type

0
Okadaic acid 10 ppm 10
40
0
Glutamic acid 100 ppm 10
40
0
Glutamine 100 ppm 10
40
0
Saxitoxin 5 ppm 10
40

9]

Oysters

0
Okadaic acid 10 ppm 10
40
0
Glutamic acid 100 ppm 10
40
0
Glutamine 100 ppm 10
40
0
Saxitoxin 5 ppm 10
40

Clams

0
Okadaic acid 10 ppm 10
40
0
Glutamic acid 100 ppm 10
40
0
Glutamine 100 ppm 10
40
0
Saxitoxin 5 ppm 10
40

Mussels

(O N, RV, RV, AV, NV, BV, R AV, R AV, RV, R O, RV, R AV, RV, R AV, N A, R AV, R AV, RV, RO, R RO, R AV, AV, RV, N AV, RV, R AV, R AV, R AV, R AV, RV, R AV, R RV, RV, R} V)]
NN OSON|nODNnN|OSOINNDSD|NNO NSNS OISOl n O
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Table 3. Results of assay ruggedness trials for the Reveal ASP test — effect of kit lot.

Sample Type Level domoic acid Number Ngmber Ngmber Xza
(ppm) Tests Positive Lot 1 Positive Lot 2
0 20 0 0 -
Oysters 10 20 15 15 -
40 20 20 20 -
0 20 0 0 -
Clams 10 20 18 20 0.50
40 20 20 20 -
0 20 0 0 -
Mussels 10 20 15 14 0.00
40 20 20 20 -
0 60 0 0 -
All Data 10 60 48 49 0.00
40 60 60 60 -

4% > 3.84 indicates a significant difference at p < 0.05.
® »* not applicable since all results were in agreement.

Table 4. Results of assay ruggedness trials for the Reveal ASP test — effect of incubation time.

Sample Leyel Number Number Number Number v x
domoic acid Positive Positive Positive 12 | 8 vs. 10 12 vs. 10
Type Tests . . . . .
(ppm) 8 min. 10 min. min. min. min.
0 40 0 0 0 - -
Oysters 10 40 36 35 35 0.00 -
40 40 40 40 40 - -
0 40 0 0 0 - -
Clams 10 40 34 37 38 0.44 0.00
40 40 40 40 40 - -
0 40 0 0 0 - -
Mussels 10 40 30 29 29 0.00 -
40 40 40 40 40 - -
0 120 0 0 0 - -
All Data 10 120 100 101 102 0.00 0.00
40 120 120 120 120 - -

4% > 3 .84 indicates a significant difference at p < 0.05.
® »* not applicable since all results were in agreement.
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Table 5. Results of testing of domoic acid containing mussel tissue with Reveal ASP and a
LC-UV reference method.

Sample No. ppm Ilscorrlljc)\i/cl\l/iiglzio(?nlzzrsluit SD)’ Reveal ASP Result

1 16.4+0.3 Positive
2 154 +0.1 Positive
3 14.5+0.1 Positive
4 157+0.2 Positive
5 15.06 + 0.04 Positive
6 14.60 + 0.03 Positive
7 13.65 +0.06 Positive
8 15.17 + 0.08 Positive
9 14.0 + 0.1 Positive
10 11.92 +0.05 Positive

* Mean of 3 determinations.

Fig. 1. Dose-response curve for the Reveal ASP test.
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Appendix I. Reveal ASP kit insert
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Product #9560

Read instructions carefully before starfing fest

Re.éul

ASP
(Domoic acid)

THE TOXIN

Amnesic shellfish poisoning (ASP) causing tadins are produced mainly by the todgenic diatom strain Peevdo-nitzclia
muitizeries. The ASP toxdng include primarity domoic acid [DA).

In addition to contamination of seafuad, these marine biotaxdns can result in human and marine wildlife mortality. The

clinical toxicological effects attributed to DA can include: permanent loss of short-term memary, nausea, vomiting,
headache, disarientation, and loss of balance.

Action limits for DA were established soon after the 1927 domoic acid/mussel crisis in Canada in which aver 150
peaple became ill and four deaths resulted. Many countries have currently established a maximum parmitted level
of 20 mg DA per kg inwhdle shellfish (20 ppm).

INTENDED USE/USER

Reveal for ASP is intended for the qualitative screening of shelifish for DA, with the cut-off value for a positive esult
at approximately 10 ppm fi.e., half of the regulatory limit in many countries). The test kit is designed for use by
persannel with an interest inthe rapid screening of shelifish samples (further to obtaining a sample homogerate, it
takes less than 20 minutes to carry out the sample extraction and cbtain the result).

ASSAY PRINCIPLES

Reweal for ASP is a single-step lateral flow immuncchromatographic assay based on a competitive immunoassay
format. The extract is wicked through a reagent zone, which containg antibodies specific for D& conjugated to
coloured particles. These DA-antibody-particle complexes result in the visible signal. If DA is presant, it will be
captured by the particle-antibody complex. The parficle-antibody complexis then wicked onto a membrane, which
contains a zane of DA conjugated to a protein carrier. This zone captures any uncomplexed DA antibody, allowing
particles to concentrate and form a visible line. As the level of DA in the sample increasas, free DA will complex
with the particle-antibody complex. Thig, inturn, allows less partide-antibody complexes to be capturad in the test
zone. Therefore, as the concentration of DA in the sample increases, the test line decreases. The membrane alzo
containg acontrol zone where an immune complex present in the reagent zone is capturad by the antibody, farming
a visible line. The cantrol line will always form regardless ofthe levelof D&, ensuring the strip is functioning propsriy.
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STORAGE REQUIREMENTS

Store kit components at room temperature (18-30°C, 64—86°F) to aszure full shelf life. Test etrips should remain
capped in their original sample tubes until used to assure optimal performance.

PRECAUTIONS

1. The teststripe must remain inside the stay-dry tube before use.

2. Store test kit at room tem perature (18—-30°C, 64—-L6°F) when not in use, do not freeze.

3. Do not use kit contents beyond expiration date.

4, Treat all liquids, including sample extract, and used components as if contaminated with toxin, Gloves and
other protective apparel should be womn at all times.

5. Toavoid coss-contamination- use clean pipettors, extraction bags and fresh extraction solutions foreach sample.

MATERIALS PROVIDED

9563 - Starter Kit - Reveal ASP (Domoic Acid) 9560 - Reveal ASP (Domoic Acid)
1 Reveal sample cup rack 25 ASP lateral flow test sirips

1 Raller 25 sample cups

1 Bag-clip (white clip and green straw) 25 filter extraction bags

50 exact volume pipattors

MATERIALS RECOMMENDED BUT NOT PROVIDED

. Distilled water

. 40 mL leakproof container including lids

. Blender, Oster (Neogen item #3403)

. Blender Jar, MINI, with blade & cap, 250 mL (Neogen item #3477)
. Blender Jar, Stainless Steel 1 L {Neogen item £0405)

. Seale capable of weighing 0.5-400 g + 01 g (Neogen item #0427
. Timer (Neogen itern #0452

. B0 mL Graduated eylinder (Neogen item #9367)

. Bottle-top dispenser (Neopen itern £0448)

EXTRACTION SOLUTION PREPARATION

The required extraction solution for thetestis distilled water. Atotal volume of 40 ml of thesolution is required pereach
sample tested. Al 2 bottes with 20 mL each of distilled water, and label a2 SOLUTION 1 and SOLUTION 2, reapectively.

Please noie: The solution confainers should be capable of holding a wolume of 40 mL to effectively carry out the
procedure.

= OO e N e O3 RO

SAMPLE PREPARATION AND EXTRACGTION

The sample to be tested should be collected aceording to accepted sampling technigues.

1. Obtain a epresentative sample. Shell the samples.

2. Thoroughly rinse with cold water.

3. Homogeniset the shellfish in a high-speed blender.
IMPORTANT: A geed homogenate is essential in order o obiain an accurate result.

4, Weigh1g (= 0.1q) of homogenized sample, ideally in leak-proof botile capable of halding ~40 mL of liquid.

5. Pour entire comterts of one bottle containing 20 mL of SOLUTION 1 irto batie containing one sample.

6. Shake the sample bottle vigorously by hand for 30 seconds, until all shelifish tizsue is in solution (a clowdy
appearance or bubbles may form, which do not affect the unning of the test).

7. Number both sides of the extraction bag using a marker, 20 that there is a side labeled “1” and the other side
labeled “2". Pour sdution/sample mixture into one extraction bag (side 1). The extracfion bag contains a mesh
filter which allows for partial fittration of the sample.
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8. To seal the bag, position and hold the green siraw approximately 2—3 inches down from the top of the bag,
fold the upper edge of the bag so that it cowers the green straw and firmly clip on the white bag-clip. This
prevents leakage of the sample.

9. Press the roller firmly on the sample extraction bag, pushing the raller back and forth far 30 seconds to aid in
obitaining a homogenous sample extract.

10. Slide out the green straw and remove the white bag-clip.

11. Pinch the topof the bag and carefully pour all the bag contents from side 2 back into the origiral sample container
{there may be small pieces of shelifish remaining on zide "1" of the bag). Discard the used extraction bag
| Niode: pinching thetopof thebag b create a sharp edye alows easypouring of the sample, preventing any spillage).

12. Shake bottle with sample extract vigorously by hand far 30 seconds.

13. Remowe 100ul of the sample extract using the exact-wolume pipettors™ provided (altermatively by use ofa
standard pipettor), and add irto a fresh bottle containing SOLUTION 2.

To use the exact-volume pipetiors, firmly press the top bulb of e pipeffor; insert the §p idfo the sample,
siowly refease the top buil to draw yp e sample extract. Bicess volume (i.e. above 100 pl) will verffow inio
the lower bulh, ensuring 100w is ready to dispense. Press the top bulh firmly and slowly release the iop bull
b dispenze 100 pl into the bttle containing SOLUTION 2. Discard the used pipedor

tHomegenise — to blend ar to puree

TEST PROCEDURE

. Remowve the appropriate number of sample cups and place in the sample cup tray.

. 8hake the SOLUTION 2 bottle (which contains 100 pL of the sample extract) vigorously by hand for 30 secands.
. Remowe 100 pL from the SOLUTION 2 botte using a fresh pipettor and add 100 pL per sample cup.

. Remove the required num ber of strips from the lateral flow device containerand immediately close the comtainer.
. Place the new ASP strip with the sample end down {Neogen logo on top) into the sample cup.

. Allow the strip to develop in the sample cup for 10 minutes.

. Remove strip and interpret the results (as described below).

= O o e 03 B3 =

INTERPRETATION OF RESULTS (VISUAL)
Test sirips should be interpreted directly following completion of the 10 minute incubsation.
Usa the provided imterpretation cand to determine the lewel of the todn presant in the zample.

Note: The cortrol fine should always be present and will aways be darker than the test line. i there is no contral line
development this indicates an invalid result and the sample should be retesied using another dewice.

MSDS INFORMATION AVAILABLE
Material safety data sheets (MSD3) are available for this test kit, and /ﬁ
all of Neogen's Food Safety test kits, at www.nesgensurope.cam. i
/v
Comirod Ina zf“//.-"xff"
Testlne i K
Comrirol Ina
Tt im
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VALIDATED MATRICES
Mussals, scallops, oysters, clams and cockle s, ContactyourNeogen representative conceming additional commodities.

WARRANTY

Heaogen Corporation makes no warranty ofany kind, either expressad or implied, exceptthat the materials from which
its products are made are ofstandamd quality. f any materiaks are defective, Neagen will provide areplacement pmduct.
Buyer assumes all riskand liability resulting from the use of this product. There is no warranty of merchantability of

this product, or of the fitness of the product for any purpose. Neogen shall not be liable for any damages, including
special or consequential damage, or expanse arising directly or indirectly from the use of this product

CUSTOMER SERVICE

Europe, Middle East and Africa:

The Dairy School = Auchincruive = Ayr = KAG SHW » Scotland

Phone; +44 {0) 1202 525600 » Fax: +44 {00 1292 525601

E-mail: info_uk@necgeneurope.com * Web site: www. neogeney mpe.com

USA and rest of the Werld:

520 Lesher Plce = Lansing = Ml + 48012 « US4
Phane: 800/234-5333 (USA/Canada) ar 517/372-0200
Fax: 5177/372-2006 = E-mail: foodsafety&neagen.com
Web site: www.neogen.com

iHE[lGEH'
Eurape [ (i

The Dalry School » Auchingrube = & » KAG SHA = Scollnd £20) Lesher Place = Lansing » W = 49012 = USA
Phone: +44 () 1232 SE5E00 = Fax: +44 () 1288 25501 Phone: BOO234-5553 (USATaNaNs) of 5173725200
E-mall: Info_ukEnangensurops, oom Fa: S17/572-2005 * E-mal: foodsalp@necgen.com

Wab sHe: wwa.NEGENBLI0pe. COM TWeb 51be: WA NE03EN COM

Chlecsgan Comporation, 2011, Meogen and Aeweal are registersd trademarks of Neogen Gorporation. &1 ather brand and product
namss ara frademarks or registered frademarks of thair respsctive comparies, NE430-0111
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