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NO CLAIM OF CONFIDENTIALITY 
 
No claim of confidentiality, on any basis whatsoever, is made for any information contained in this 
document.  I acknowledge that information not designated as within the scope of FIFRA § 10(d)(1) 
(A), (B) or (C), and which pertains to a registered or previously registered pesticide is not entitled to 
confidential treatment and may be released to the public, subject to the provisions regarding disclosure 
to multinational entities under FIFRA § 10(g). 
 
 
Submitter:  Date:  
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Sponsor: PureCrop1 
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SUMMARY 
 
In a 48-hour acute contact toxicity study, adult worker honey bees, Apis mellifera, were exposed to the 
test substance, PureCrop1, by direct topical application to their thorax at the nominal dose of 25 µg 
active ingredient (a.i.)/bee.  The test bees were immobilized and randomly assigned to one of six groups.  
Deionized water with Polysorbate 80 was used as the vehicle for all groups.  The test substance solution 
was individually administered to 100 bees as a single topical dose of 25 µg a.i./bee.  A group of 
100 bees was dosed with the vehicle only and served as vehicle controls.  Another group served 
concurrently as the untreated controls.  Three groups of 100 bees were dosed with the toxic standard, 
dimethoate, at 0.01 µg/bee, 0.1 µg/bee or 1.0 µg/bee and served as positive controls.  The bees were 
observed for mortality and clinical signs of toxicity at 4, 24 and 48 hours post dose.  Percent mortality 
at 48 hours in the untreated control, vehicle control, test substance, and positive control groups (0.01, 
0.1 and 1.0 µg/bee of dimethoate) was 2.0%, 2.0%, 2.0%, 0.0%, 0.0% and 64.0%, respectively. 
 
Since mortality in the test substance group did not exceed the mortality in the untreated and vehicle 
control groups and control mortality was less than 20%, the Median Lethal Dose (LD50) for the test 
substance, PureCrop1, is considered to be greater than the nominal dose of 25 µg a.i./bee and was 
non-toxic when administered by contact to adult honey bees. 
 

INTRODUCTION 
 

The objective of this study was to assess the acute contact toxicity potential of the test substance, 
PureCrop1, when administered topically to adult worker honey bees in accordance with the 
Environmental Protection Agency Office of Chemical Safety and Pollution Prevention Guideline 
850.3020.  This study was conducted according to the approved protocol (included as report Appendix 
A) and STILLMEADOW, Inc. SOPs.  There were no deviations from the protocol that affected the 
quality or outcome of the study.  The study was initiated on 02 Aug 21 and the laboratory portion of 
the study was conducted from 04 - 06 Aug 21.  All raw data, the original protocol, the original final 
report, any amendment(s), and a retained test substance sample will be sent to Sponsor representative 
Raquel Hale at PureCrop1, 425 Kunzler Ranch Rd., Suite A, Ukiah, CA, 95482. 
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TEST SYSTEM 
 
Insect Species 

Species / Strain / Source:  Apis mellifera / Italian honey bee / STILLMEADOW, Inc. bee 
colony, disease and pest-free with no previous pesticide exposure 

Justification of Species: The honey bee is the species required in the regulatory guidelines for 
this study. 

Quantity: 600 bees. 20 bees per replicate; 5 replicates per treatment group; 
6 groups. 

Age at Dosing: Young adult worker bees, similar in age 
Identification: Numbered cups with treatment identification 
Acclimation and 
  Health Status: No acclimation was necessary.  Normal appearance and behavior were 

factors used to select healthy bees from disease-free colonies for 
testing.  

 
Insect Husbandry 

Exterior housing:  Standard commercial honey beehive 
Indoor Chambers: 16-ounce cardboard cup with screen lid 
Environmental Controls 
  Set to Maintain: Incubator temperature at times of observation: 30 ± 5° C 
 Incubator relative humidity at times of observation: 50 - 90% 
 Lighting dark except when dosing or observations were made 
 
Measured Incubator  
  Temperature and Relative 
  Humidity: 30°C / 48 - 60% 
 
Handling: Only as much handling as necessary to conform to the test procedures 

was allowed.  The bees were shielded from excessive activity or other 
disturbance during holding and testing. 

Food: 50:50 w/v sucrose: dechlorinated (DC) water solution; available ad 
libitum dispensed using saturated cotton balls replaced daily. 

    (Sucrose: Mfr: Sigma Life Science, Lot: SLCG9891,  
 Exp: Jun 2026) 

    
No contaminants in the feed or water were expected to have been present that would have interfered 
with this study. 
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PROCEDURES 
 
Preparation of Vehicle 

The vehicle was prepared by mixing 50 mL of deionized water with 0.05 mL of Polysorbate 80. 
 
Dose Calculation and Preparation of Dosing Solutions 

With a target dose rate of 12.5 µg/mL, a dose amount of 2 µL per bee and a Sponsor provided active 
ingredient concentration of 15% (15 g a.i. / 100 mL), the amount of test substance required for 10 mL 
of solution was determined to be 0.833 mL.  The dose calculations are as follows. 
 
Test Substance amount (mL ) =  Target dose * Unit Conversion  
 Concentration of Active Ingredient 

 
where: Target Dose = 12.5 µg a.i./µL 
 Dose volume = 2 µL per bee 
 Concentration of Active Ingredient = 15% = 15 g a.i. / 100 mL = 0.150 g a.i.  
 Unit Conversion = 1 g/1000 mg = 0.001 g/mg; µg/µL = mg/mL 

 
Test Substance amount (mL ) =  12.5 µg a.i./µL * 0.001 g/mg 

= 0.0833 mL per one mL of solution 
 0.150 g a.i. 

 
Approximately 0.833 mL of the test substance was placed in a 10 mL container and brought to volume 
with the vehicle to make a 12.5 µg a.i./µL solution.  The positive control (dimethoate) solution at 
0.5 mg/mL was prepared by mixing 0.005 g of dimethoate with 10 mL of the vehicle.  This solution 
was then serially diluted to prepare 0.05 mg/mL and 0.005 mg/mL positive control dosing solutions.  
All solutions were dosed at 2 µL per bee. 
 
Test Substance and Control Administration 

A limit test of 25 µg a.i./bee was conducted with the test substance administered in the vehicle.  On 
day 0, the bees in the holding chambers were immobilized using CO2.  A single dose of the test 
substance, the vehicle or the positive control was applied to each bee's thorax via a microapplicator.  
All bees were dosed topically on the dorsal side of their thorax with 2 µL of the appropriate solution.  
A group of 100 bees (five replicates of 20 bees each) was dosed with the vehicle only and served as 
vehicle controls.  Another group of 100 bees (five replicates of 20 bees each) served concurrently as 
the untreated controls.  Three dose levels (0.01, 0.1, 1.0 µg/bee) of the toxic standard, dimethoate, were 
administered to five replicates of 20 bees each and served as positive controls.   
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PROCEDURES (cont.) 
 

Observations 

All bees were observed at approximately 4, 24 and 48 hours after dosing for mortality and clinical signs 
of toxicity, particularly signs of intoxication (ataxia, lethargy, hypersensitivity, etc.).  Dead bees were 
not removed until the end of the study and bees that were still alive were frozen and disposed of.  
Relative humidity and temperature were recorded at each observation time prior to mortality 
observations. 
 
Test Validity 

For this test to be considered valid, no more than 20% of the bees in either the untreated or the vehicle 
control could be dead at the end of the test. 
 
Statistical Analysis 

A one-way parametric analysis of variance (ANOVA), with Dunnett’s Multiple Comparisons Post Test 
if significance was indicated (p<0.05), was performed on mortality using GraphPad InStat, version 3.10 
for Windows, GraphPad Software, San Diego, California, USA, www.graphpad.com. 
 
Evaluation of Results 

Results were evaluated by comparing mortality between the treated and untreated control groups.  
Results were evaluated using the following formula: 
 

Percent Mortality (%) = (100 x 
Total number of dead honey bees in group 

) 
Total number of bees in group 
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RESULTS AND DISCUSSION 
 
Protocol Deviation 

Relative humidity was two degrees below the protocol-specified range on day 2.  This protocol 
deviation did not affect the integrity or outcome of the study. 
 
Mortality Observations and Percent Mortality 

Mortality observations and percent mortality are presented in Table 2.  Percent mortality at 48 hours in 
the untreated, vehicle control, test substance, and positive control groups (0.01, 0.1 and 1.0 µg/bee) was 
2.0%, 2.0%, 2.0%, 0.0%, 0.0% and 64.0%, respectively (Table 1).   
 
Since mortality in the test substance group (2.0%) did not exceed the mortality in the untreated and 
vehicle controls (2.0%) and control mortality was less than 20%, the LD50 for the test substance, 
PureCrop1, was considered to be greater than the nominal dose of 25 µg a.i/bee. 
 
Table 1 - Cumulative Mean and Percent Mortality Summary 

Group b  
Mean Deada / % Mortality  

                  4 Hours 24 Hours 48 Hours 
Untreated                     0.0 a / 0.0 0.0 a / 0.0 0.4 a / 2.0 
Vehicle Control                     0.0 a / 0.0 0.0 a / 0.0 0.4 a / 2.0 
PureCrop1 0.2 a / 1.0 0.2 a / 1.0 0.4 a / 2.0 
Dimethoate 0.01 0.0 a / 0.0 0.0 a / 0.0 0.0 a / 0.0 
Dimethoate 0.1  0.0 a / 0.0 0.0 a / 0.0 0.0 a / 0.0 
Dimethoate 1.0  2.0 b / 10.0 12.4 b / 62.0 12.8 b / 64.0 
p value < 0.0001 < 0.0001 < 0.0001 

a Different letters within the same column indicate significance compared to untreated at p<0.05. 
b Each group began with 100 honey bees on day 0. 
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Table 2 - Mortality Observations and Percent Mortality
Honey Bee, Apis mellifera,  Acute Contact Toxicity Limit Test
Test Substance: PureCrop1

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 0 0 0 0 0 0.0 0 0.0%  NOA
24 Hours 0 0 0 0 0 0.0 0 0.0%  NOA
48 Hours 0 1 1 0 0 0.4 2 2.0% Rest NOA

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 0 0 0 0 0 0.0 0 0.0% NOA
24 Hours 0 0 0 0 0 0.0 0 0.0% NOA
48 Hours 1 1 0 0 0 0.4 2 2.0% Rest NOA

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 0 1 0 0 0 0.2 1 1.0% Cup 3: 1 moribund
Rest NOA

24 Hours 0 1 0 0 0 0.2 1 1.0% Cup 3: 1 moribund;
Rest NOA

48 Hours 0 1 0 0 1 0.4 2 2.0% Cup 3: 1 moribund;
Rest NOA

Note: 20 bees were added to each cup on day 0 (100 bees per group).
Percent Mortality = (number of dead bees / total number of bees) * 100
 % Mort., Cumulative % Mort. by day.  Total % Mortality, final percent mortality per cup by 48 hours.
a Mean number of dead bees in all five cups.  b Sum of the number of dead bees in all five cups.
NOA, no observable abnormalities

Observations

PureCrop 1
Time Post 
Dose

Cumulative Number Dead
% Mort. Observations

0.0% 5.0%Total % 
Mortality

0.0% 5.0% 0.0%

0.0%

UNTREATED

% Mort. ObservationsTime Post 
Dose

Cumulative Number Dead

Total % 
Mortality

0.0% 5.0% 5.0% 0.0%

VEHICLE CONTROL
Time Post 
Dose

Cumulative Number Dead
% Mort.

Total % 
Mortality 5.0% 5.0% 0.0% 0.0% 0.0%

STILLMEADOW, Inc.
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Table 2 - Mortality Observations and Percent Mortality (cont.)
Honey Bee, Apis mellifera,  Acute Contact Toxicity Limit Test
Test Substance: PureCrop1

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 0 0 0 0 0 0.0 0 0.0%  NOA
24 Hours 0 0 0 0 0 0.0 0 0.0%  NOA
48 Hours 0 0 0 0 0 0.0 0 0.0%  NOA

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 0 0 0 0 0 0.0 0 0.0% NOA
24 Hours 0 0 0 0 0 0.0 0 0.0% NOA
48 Hours 0 0 0 0 0 0.0 0 0.0% Cup 5: 1 moribund; 

Rest NOA

Cup 1 Cup 2 Cup 3 Cup 4 Cup 5 Meana Sumb

4 Hours 3 3 1 1 2 2.0 10 10.0% Cup 2: 3 moribund;
Cup 5: 4 moribund;
Rest NOA

24 Hours 13 11 16 12 10 12.4 62 62.0% Cup 5: 1 moribund;
Rest NOA

48 Hours 13 11 16 12 12 12.8 64 64.0% Rest NOA

Note: 20 bees were added to each cup on day 0 (100 bees per group).
Percent Mortality = (number of dead bees / total number of bees) * 100
 % Mort., Cumulative % Mort. by day.  Total % Mortality, final percent mortality per cup by 48 hours.
a Mean number of dead bees in all five cups.  b Sum of the number of dead bees in all five cups.
NOA, no observable abnormalities

60.0%
Total % 
Mortality 65.0% 55.0% 80.0% 60.0%

Observations

Total % 
Mortality 0.0% 0.0% 0.0% 0.0% 0.0%

Total % 
Mortality 0.0% 0.0% 0.0% 0.0% 0.0%

Time Post 
Dose % Mort. Observations

Dimethoate 0.1 μg/bee
Cumulative Number Dead

% Mort. Observations

Dimethoate 0.01 μg/bee

Dimethoate 1.0 μg/bee
Time Post 
Dose

Cumulative Number Dead
% Mort.

Time Post 
Dose

Cumulative Number Dead

STILLMEADOW, Inc.
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Appendix A - Protocol (cont.) 
Honey Bee, Apis mellifera, Acute Contact Toxicity Limit Test 
Test Substance: PureCrop1 
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Appendix A - Protocol (cont.) 
Honey Bee, Apis mellifera, Acute Contact Toxicity Limit Test 
Test Substance: PureCrop1 
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Appendix A - Protocol (cont.) 
Honey Bee, Apis mellifera, Acute Contact Toxicity Limit Test 
Test Substance: PureCrop1 
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Appendix A - Protocol (cont.) 
Honey Bee, Apis mellifera, Acute Contact Toxicity Limit Test 
Test Substance: PureCrop1 
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Appendix A - Protocol (cont.) 
Honey Bee, Apis mellifera, Acute Contact Toxicity Limit Test 
Test Substance: PureCrop1 
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Appendix B - Surfactant Certificate of Analysis 
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Appendix B - Surfactant Certificate of Analysis (cont.) 
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Appendix C - Positive Control Certificate of Analysis 
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Appendix C - Positive Control Certificate of Analysis (cont.) 
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Appendix C - Positive Control Certificate of Analysis (cont.) 
 

 
 




