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PART I – QUALITY ASSURANCE 
CODE REF ITEM 

 1.1 Quality Assurance (QA) Plan 
K 1, 2, 3  1.1.1 Written Plan (Check √ those items which apply). 

 a.  Organization of the Laboratory. 
 b.  Staff training requirements. Training must include radiation lab 

safety. 
 c.  Standard operating procedures (SOPs). 
 d.  Internal quality control measures for equipment, their calibration, 

 maintenance, repair, performance and rejection criteria 
established. 

 e.  Laboratory safety. Radiation safety practices (e.g., handling and 
disposal) must be included. 

 f.  Internal performance assessment. 
 g.  External performance assessment. 

C 2  1.1.2  The QA plan is implemented. 
 1.2 Educational/Experience Requirements 

C State’s 
Human 

Resources 
Department 

 1.2.1  In state/county laboratories, the supervisor meets the 
state/county educational and experience requirements for 
managing a public health laboratory. 

K State’s Human 
Resources 

Department 

 1.2.2  In state/county laboratories, the analysts meet the 
state/county educational and experience requirements 
for processing samples in a public health laboratory. 

C USDA 
Microbiology 

& EELAP 

 1.2.3  In commercial laboratories, the supervisor must have at 
least a bachelor’s degree in microbiology, biology or other 
appropriate discipline with at least two years of laboratory 
experience. 

K USDA 
Microbiology 

& EELAP 

 1.2.4  In commercial laboratories, the analysts must have at least a high 
school diploma and at least three months of experience in 
laboratory sciences. 

C 6  1.2.5 Training regarding radiation laboratory safety, handling 
and disposal practices is documented and records are 
maintained. 

C 15  1.2.6  Laboratory has a Nuclear Regulatory Commission (NRC) or 
equivalent state license for the use of tritiated saxitoxin in this 
assay. Alternatively, the laboratory uses less than 50 µCi per 
year and adheres to the American Radiolabeled Chemical 
(ARC) exemption status. 

 1.3 Work Area 
O 2  1.3.1  The work area is adequate for the workload and storage. 
K 2  1.3.2  The work area is clean and well lighted. 
K 2  1.3.3  The work area has adequate temperature control. 
O 3  1.3.4  All work surfaces are nonporous, easily cleaned and disinfected. 
C 3,4  1.3.5  The work area is located in an appropriate space designated 

for low-level radiation work. Radioactive materials are only 
handled and manipulated in designated areas which are 
clearly identified and labeled accordingly. 
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 1.4 Laboratory Equipment 
C 4  1.4.1  Any lab equipment that may come into contact with [3H]-STX 

at any point in the preparation or assay procedures must be 
specially labelled and must remain in the work area designated 
for low-level radiation work. 

O 5  1.4.2  The pH meter has a standard accuracy of 0.1 pH units. 
K 7  1.4.3  The pH electrodes being used consist of a pH half cell and reference 

half cell or equivalent combination electrode/triode free from 
silver/silver chloride (Ag/AgCl) or contains an ion exchange barrier 
to prevent the passage of silver (Ag) ions into the substance being 
measured. 

K 3, 8  1.4.4  The pH meter is calibrated daily when in use. Results are 
 recorded and records maintained. 

K 1  1.4.5  The effect of temperature on the pH has been compensated for by 
an ATC probe, use of a triode, or by manual adjustment. 

K 1  1.4.6  The pH meter manufacturer instructions are followed for 
calibration, or a minimum of two (2) standard buffer solutions is 
used to calibrate the pH meter. If the calibration sequence of 
standard buffer solutions is not stipulated by the manufacturer, 
the first must be near the isopotential point (pH 7) and the second 
near the expected sample (i.e., pH 4 or pH 10). Standard buffer 
solutions are used once and discarded. 

O 9  1.4.7  Electrode acceptability is determined daily or with each use by the 
millivolt procedure or through determination of the slope. 

K 6  1.4.8  pH paper in the appropriate pH range (i.e., 1-5), if used, measures 
accurately to a minimum of 0.5 pH units over the covered pH range. 

K 6  1.4.9  The differing sensitivities in weight measurements required by the 
various steps in the assay are met by the balance(s) being used. 
a. To prepare Phenyl methylsulfonyl fluoride solution (PMSF), the 

balance used must have a sensitivity of at least 0.001 gram at a 
load of 1 gram. 

b. For sample extraction, the balance used must have a sensitivity 
of at least 0.1 gram at a load of 100 grams. 

c. For MOPS buffer preparation, the balance used must have a 
sensitivity of at least 0.01 gram at a load of 100 grams. 

K 1, 3  1.4.10  Balance calibrations are checked monthly according to 
manufacturer’s specifications using NIST Class S or ASTM Class 1 
or 2 weights or equivalent. The accuracy of the balance is verified 
at the weight range of use. 

   1.4.11  Balances must be calibrated by an external service at least once per 
year. Results are recorded and records maintained. 

K 2  1.4.12  Refrigerator temperatures are maintained between 0 and 4 °C. 
Freezer security for 3HSTX and cold STX must meet state and 
federal requirements for these materials. 

K 1  1.4.13  Refrigerator temperatures are monitored at least once daily on 
workdays. Results are recorded and records maintained. 

C 4, 6, 10  1.4.14  Freezer temperature used to store [3H] STX standard, rat 
brain membrane tissue preparation, interassay calibration 
standard (QC check) and archived shellfish tissue homogenate 
is maintained at -80 °C or below. Freezer security for 3HSTX 
and cold STX must meet state and federal requirements for 
these materials. 

FDA LEOs
No criticality code or reference determined in LC
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K 6, 10  1.4.15  Freezer temperature used for all other purposes is maintained at -20 
°C or below. 

O 1  1.4.16  Freezer temperature is monitored at least once daily on workdays. 
Results are recorded and records maintained. 

O 8  1.4.17  All glassware is clean. 
C 3  1.4.18  An alkaline or acid-based detergent is used for washing 

glassware/labware. 
C 1  1.4.19  With each load of labware/glassware washed, the contact 

surface of several dry pieces from each load are tested for 
residual detergent (acid or alkali as appropriate) with aqueous 
0.04% bromothymol blue (BTB) solution. Results are recorded 
and records maintained. 

C 6  1.4.20  Micropipettors are calibrated for the appropriate volumes used 
and checked annually for accuracy. Results are recorded and 
records are maintained. 

C 11  1.4.21  Scintillation counter is serviced according to manufacturer 
specifications and calibrated annually. Results are recorded 
and records maintained. 

C 4  1.4.22  Minimum radiation safety equipment and protocols include the 
following: A wipe-test is conducted in the radiation work area 
as described in the QA plan. Results are recorded and records 
maintained. 

 1.5 Reference Solution Reagent Storage, Preparation and Security 
C 12  1.5.1  [3H] STX standard is stored in a freezer at -80 °C or below. 
C 10  1.5.2  Concentration of [3H] STX standard is calculated from the lot 

information provided by the supplier with each batch. 
K 6  1.5.3  Unopened diHCl STX standard may be stored at room temperature 

or refrigerated. 
C 10  1.5.4 Preparation of MOPS assay buffer includes the following: 

a. 100 mM MOPS/L. 
b. 100 mM choline chloride/L. 
c. pH adjustment to 7.4 with NaOH. 
e.  refrigerated storage at 4 °C. 
d. Maintained ice cold while in use. 

C 10  1.5.6  Bulk standard curve dilutions are stored at 4 °C for up to one 
(1) month. 

K 1  1.5.7 Reagent water is distilled or deionized (circle appropriate choice) 
and is analyzed monthly for the following criteria, with all results 
recorded and records maintained: 
a. Exceeds 0.5 megohm-cm resistivity (2 megohm-cm in-line) or 

less than 2.0 µSiemens/cm conductivity at 25 °C (circle 
appropriate choice). 

b. Residual chlorine is at a non-detectable level (<0.1 ppm). 
 Specify method of determination_____________________ 

c. Water contains <100 CFU/mL using the heterotrophic plate count 
method. 
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 1.6 Rat Brain Membrane Tissue Preparation and Storage 
C 10  1.6.1  MOPS/choline chloride/phenyl methylsulfonyl floride (PMSF), 

pH 7.4 is used in preparing rat brain membrane tissue. PMSF is 
added to MOPS/choline chloride fresh on the day of use. 

C 10  1.6.2  The cerebral cortex of 6-week old Sprague-Dawley rats is used 
in membrane tissue preparations, placed in iced MOPS/choline 
chloride/PMSF buffer (pH 7.4; 1 brain/12.5 mL) and 
homogenized with no visible chunks remaining in the 
homogenate. This procedure is repeated until twenty (20) rat 
brains have been processed. 

C 10  1.6.3  The homogenized cerebral cortex tissue from the twenty (20) 
rat brain cortices is pooled and centrifuged at 20000 x g for 15 
minutes at 4 °C. 

K 10  1.6.4  The pellet of the centrifuged rat brain tissue preparation is fully 
resuspended in ice cold MOPS/choline chloride/PMSF buffer (up to 
10 mL/brain). 

K 10  1.6.5  The resuspended rat brain tissue preparations are pooled and the 
centrifuge tubes used for these preparations are rinsed with a small 
amount of MOPS/choline chloride/PMSF buffer to recover all the 
rat brain tissue. 

K 10  1.6.6  The total volume of the pooled rat brain tissue is adjusted to 200 
mL with MOPS/choline chloride/PMSF buffer while iced. 

K 10  1.6.7  The iced contents of the pooled rat brain tissue are blended using a 
Polytron at 70% power or a small hand- held blender at low speed 
for 20 seconds to obtain a homogeneous membrane tissue 
preparation. 

C 10  1.6.8  Two (2) mL/tube of the pooled, homogeneous rat brain 
membrane tissue preparation is aliquoted into cryovials, frozen 
and stored at -80 °C for up to six (6) months. 

 1.7 Rat Brain Membrane Tissue Protein Receptor Determination 
C 10  1.7.1  The protein/receptor concentration of the rat brain membrane 

tissue preparation is determined for each new batch using a 
Pierce Micro BCA Protein Assay Reagent Kit No. 23235 
(micro plate method) or No. 23225 (tube method) or 
equivalent. 

C 10  1.7.2  The dilution of the protein/receptor concentration of the rat 
brain membrane tissue preparation needed to obtain a 
working stock of 1 mg/mL is determined. 

K 10  1.7.3  Dilutions of the protein/receptor concentration of the rat brain 
membrane tissue preparation of less than 1:4 are not used as they 
may be too viscous. 

PART II – ANALYSIS OF SHELLFISH SAMPLES FOR PSP TOXINS - RBA 
 2.1 Collection and Transportation of Samples 

C 5  2.1.1  A representative sample of shellfish is collected. 
K 5  2.1.2  Shellfish samples are collected in clean, waterproof, puncture 

resistant containers loosely sealed. 
K 5  2.1.3  Shellfish samples are labeled with the collector’s name, type 

of shellstock, the source or harvest area, sampling station, 
time, date and place (if applicable) of collection. 

C 5  2.1.4  Immediately after collection, shellstock samples are placed in 
dry storage (ice chest or equivalent) which is maintained 
between 0 and 10 °C with ice or cold packs for transport to the 
laboratory. 
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K 6, 13  2.1.5 Time from collection to initiation of the extraction should not 
exceed 24 hours. However, if significant delays are anticipated or 
if they occur, the laboratory has an appropriate contingency plan 
in place to handle these samples. For samples shipped live in 
accordance with 2.1.4, the contingency plan ensures samples 
remain within allowable temperature tolerances and animals are 
alive upon receipt. The contingency plan also addresses field 
and/or laboratory processing that ensures the integrity of the 
sample or extract until initiation of the assay.  

For example, samples are washed, shucked, drained and 
processed as follows: 
a. refrigerated or frozen until extracted; 
b. homogenized and frozen until extracted; or 
c. extracted, the supernatant decanted, and refrigerated or frozen 
 until assayed. 

 2.2 Preparation of Samples for Analysis – Homogenization 
C 5, 6  2.2.1  At least 12 animals are used per sample, or the laboratory has 

an appropriate contingency plan for dealing with non-typical 
species of shellfish or collection conditions. 

O 5  2.2.2  The outside of the shell is thoroughly cleaned with fresh water. 
O 5  2.2.3  Shellstock are opened by cutting the adductor muscles. 
O 5  2.2.4  The inside surfaces of the shells and meats are rinsed with fresh 

water to remove sand or other foreign material. 
O 5  2.2.5  Shellfish meats are removed from the shell by separating the 

adductor muscles and tissue connecting at the hinge. 
C 5  2.2.6  Damage to the body of the mollusk is minimized in the process 

of opening. 
O 5  2.2.7  Shucked shellfish are drained on a #10 mesh sieve or equivalent 

without layering for 5 minutes. 
K 5  2.2.8  Pieces of shell and drainage are discarded. 
C 5, 6  2.2.4 Meats are blended at high speed until homogenous (60 – 120 

seconds), using the following criteria: 
a. Freshly drained/air dried meats are placed into the blender 
for homogenization. 
b. Previously frozen shucked, rinsed, and drained meats are 
completely thawed, then placed in the blender with all freeze-
thaw liquid for homogenization. 
c. Previously frozen homogenates are completely thawed then 
placed in the blender with all freeze-thaw liquid for 
homogenization. 

K 6, 13  2.2.5  Homogenates should be extracted immediately. If homogenates 
must be stored, they should be frozen. 

 2.3 Preparation of Samples for Analysis – Extraction 
K 5, 10  2.3.1  0.1 M HCl is used for extractions. 
K 5, 10  2.3.2  At least five (5) grams of tissue +/- 0.1g is extracted using a 1:1 

mass to volume ratio of 0.1 M HCl. 
C 10  2.3.3  The pH of the sample is checked and adjusted as necessary 

to between 3.0– 4.0. 
C 10  2.3.4  Adjustment of the pH is accomplished by dropwise addition of 

either 5 N HCl or 0.1 N NaOH, as appropriate, while 
constantly stirring the sample. 
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C 6  2.3.5  The sample is promptly brought to a boil at 99.0 +/- 1.0 °C 
and gently boiled for 5 minutes. 

O 6  2.3.6  The sample is boiled under adequate ventilation (e.g., fume hood). 
O 10  2.3.7  The sample is allowed to cool to room temperature. 
C 10  2.3.8  The pH of the cooled mixture after boiling is between 3.0 - 4.0, 

adjusted if necessary, with the dropwise addition of 5 M HCl to 
lower the pH or 0.1 M NaOH to raise the pH, as appropriate, 
while constantly stirring the mixture. 

K 5, 10  2.3.9  The volume of the sample is adjusted to the original (pre-boiling) 
volume, by adding 0.001N HCl (pH 3 water). 

K 10  2.3.10 The sample is stirred gently to homogeneity, then treated as 
follows: 
a. The sample is allowed to settle to remove particulates, then the 

 supernatant is carefully decanted into a clean container; then 
b. an aliquot of the sample is centrifuged at 3000 x g for 10 minutes, 

then the supernatant is carefully decanted into a clean container. 
K 6, 10  2.3.11  The sample extract is analyzed immediately, refrigerated at 4 °C in 

a sealed container for up to 24 hours, or frozen at -20 °C. 
 2.4 Sample Assay 

K 6  2.4.1  One analyst performs the entire plate set-up for the assay. 
K 6  2.4.2  Microtubes containing dilutions and samples are vortexed 

immediately before dispensing. 
K 10  2.4.3  The standard curve consists of at least 7 concentrations 

(minimum 6 x 10-10 M and maximum 6 x 10-6 M). 
C 10  2.4.4  The rat brain membrane tissue preparation is kept on ice 

and mixed often during addition to the plate to maintain a 
homogenous suspension. 

K 10  2.4.5  Each day an assay is conducted, a standard curve is required. 
However, filter plates of the same lot must be used if the assay 
requires multiple plates to accommodate all samples. If the filter 
plate lot changes over the course of a day, a new standard curve 
must be performed for the new lot of filter plates. An inter-assay 
QC calibration and reference blank are required for each plate 
analyzed. 

C 10  2.4.6  The standard curve, reference blank, interassay QC calibration 
standard, and test samples are all run in triplicate. 

K 10  2.4.7  Assay buffer is added to the plate before any other components of 
the assay, in order to properly wet the filter membrane. 

K 10  2.4.8  All wells of the plate (including any unused wells) are filled 
with MOPS/choline chloride buffer during vacuum filtration, in 
order to ensure even pressure and filtration across the plate. 

C 10  2.4.9  Appropriate scintillation cocktail is used, depending on the 
type of scintillation counter (traditional or microplate). 

K 10  2.4.10  [3H] STX working solution is checked for counts per minute (CPM) 
and is consistent within 15% of the expected value. 

C 10  2.4.11  An appropriate dark adaptation interval is employed, based on 
type of scintillation counter (traditional or microplate). 

K 10  2.4.12  Standard curve fitting is calculated using appropriate software 
program. 

C 10  2.4.13  Slope of standard curve is between -0.8 and -1.2 (the theoretical 
slope is - 1.0). If the slope falls outside these criteria, the assay 
results are rejected and the assay must be repeated. 
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C 10 2.4.14  The relative standard deviation of triplicate CPM for standards 
and samples must be less than 30%. If greater than 30%, the 
assay results are rejected and the assay must be repeated. 

C 10 2.4.15  The IC50 is in acceptable range (2.0 nM +/- 30%). If the IC50 is 
outside this range, the assay results are rejected and the assay 
must be repeated 

C 10 2.4.16  The inter-assay QC calibration standard (QC check) sample is 
in the acceptable range (3 nM +/- 30%). If the QC check sample 
is outside this range, the assay results are rejected and the assay 
must be repeated. 

C 10 2.4.17  Sample dilutions are quantified only if B/B0 is between 0.2 – 
0.7. If B/B0 is greater than 0.7, then the sample is reported as 
below the limit of detection. If B/B0 is less than 0.2, then the 
sample should be further diluted and repeated if a 
quantification is needed. 

K 4 2.4.18  Assay materials are cleaned and disposed of in accordance with 
federal, state, and local requirements. 

2.5 Calculation of Sample Toxicity 
C 10 2.5.1  When more than one dilution falls within B/Bo of 0.2 – 0.7, all 

wells corresponding to these dilutions are used to calculate 
sample toxicity. 

C 10 2.5.2  Sample toxicity is calculated as follows: 

(nM STX equiv.) x (sample dilution) x (210 µL total volume/35 
µL sample = mM STX equivalent in extract 

(nM STX diHCl equiv. in extract) x 1L/1000 mL x 372 ng/nmol 
x1 µg/1000 ng =µg STX diHCl equiv./mL 

µg STX diHCl equiv./mL x mL extract/g shellfish x 1000 g/kg 
=µg STX diHCl equiv./kg 

C 14 2.5.3  Any value equal to or greater than 80 µg STX diHCl 
equiv./100 g) of sample is actionable. 

C 14 2.5.4 Shellfish Program Management is made aware of positive 
result. Laboratory action to identify positive result is: 
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LABORATORY STATUS 

LABORATORY DATE 

LABORATORY REPRESENTATIVE: 

RECEPTOR BINDING ASSAY FOR PSP COMPONENT: (Part I-II) 
A. Results

Total # of Critical (C) Nonconformities 

Total # of Key (K) Nonconformities  

Total # of Critical (C), Key (K), and Other (O) 
Nonconformities  

____ 

____ 

____ 

B. Criteria for Determining Laboratory Status of the RBA for PSP:

1. Conforms Status: The RBA for PSP component of this Laboratory is in conformity with NSSP
requirements if all of the following apply.

a.
b.
c.

2. Provisionally Conforms Status: The RBA for PSP component of this laboratory is determined to be
provisionally conforming to NSSP requirements if all of the following apply.

a. 
b. 
c. 

3. Does Not Conform Status: The RBA for PSP component of this laboratory is not in conformity with
NSSP requirements when any of the following apply.

a. 
b 
c. 

C. Laboratory Status (circle appropriate)

Does Not Conform Provisionally Conforms Conforms 

Acknowledgment by Laboratory Director/Supervisor: 

All corrective Action will be implemented and verifying substantiating documentation received by the 

Laboratory Evaluation Officer on or before  . 

Laboratory Signature: Date: 

LEO Signature: Date: 

NSSP Form 11 – RBA PSP Checklist, Rev. June 2024 

Olson, Gina
Criteria not included in checklist proposal and not determined in LC


