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SPINOSAD Technical Insect Control Product 
 

Name, Physical and Chemical Properties (Technical Grade Active Ingredient) 
 
Common Name: Spinosad (a mixture of spinosyns A and D) 
Chemical Name (CAS): Spinosyn A:  2-[6-deoxy-2,3,4-tri-O-methyl-a-L- 
 Mano-pyranosyl)oxy]-13-[[5-(dimethylamino)- 
 Tetrahydro-6-methyl-2H-pyran-2-yl]oxy]-9- 
 Ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b- 
 Tetradecahydro-14-methyl-1H-as-indeceno[3,2- 
 d]oxycyclododecin-7,15-dione 
 Spinosyn D:  2-[6-deoxy-2,3,4-tri-O-methyl-a-L- 
 Mano-pyranosyl)oxy]-13-[[5-(dimethylamino)- 
 Tetrahydro-6-methyl-2H-pyran-2-yl]oxy]-9- 
 Ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b- 
 Tetrahyro-4, 14-dimethyl-1H-as-indeceno[3,2, 
 -d]oxycyclododecin-7,15-dione 
CAS Registry Number: Spinosyn A:  131929-60-7 
 Spinosyn D:  131929-63-0 
Empirical Formula: Spinosyn A:  C41H65NO10 
 Spinosyn D:  C42H67NO10 
Molecular Weight: Spinosyn A:  731.45 
 Spinosyn D:  745.45 
Physical Form: Solid at 23° C 
Colour: Light gray to white 
Odour: Slightly stale water 
Melting Point: Spinosyn A:  84 - 99.5° C 
 Spinosyn D:  161.6 – 170 ° C 
Vapour Pressure: Spinosyn A: 3.0 x 10-6 mPa at 25° C 
 Spinosyn D:  2.0 x 10-6 mPa at 25° C 
Log10P: Spinosyn A:  3.9 (water), 4.0 (pH 5), 4.0 (pH 7) 
 5.2 (pH 9) 
 Spinosyn D:  4.4 (water), 4.5 (pH 5), 4.5 (pH 7) 
 5.2 (pH 9) 
Water solubility: Spinosyn A:  89.4 mg/L in water 
 Spinosyn D:  0.495 mg/L in water 
Solubility in Organic solvents: Spinosyn A:  160 g/L in acetone 
 Spinosyn D:  10.1 g/L in acetone 
Stability: Stable 
Formulated Products: Success 480 SC Naturalyte Insect Control  
 Product  PCP Reg. No. 26835 
 Entrust 80W Naturalye Insect Control (Certified 
 Organic Formulation) 
Guarantee: 85% w/w 
Density: 0.512 g/ml at 20° C  
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Development, History and Biological Properties 
 
Spinosyns are a naturally derived products from a soil bacteria  (Saccharopolyspora spinosa).   
Spinosad is a mixture of the two most active natural factors, A and D, which are the result of a 
fermentation process.  Spinosad has demonstrated excellent control of pests of many crops.   
 
Spinosad has also shown a significant margin of safety to many beneficial insects.  As such, 
spinosad is a useful tool in numerous crops where the preservation of beneficial insects plays an 
important role in pest management practices.  Use of spinosad to control pest species will have 
minimal impact on predators which aid in the suppression of certain economic pests. 
 
The mode of action of spinosad is unique.  Spinosad must be ingested by the insect to be 
effective.   
 
Use Summary 
 
Spinosad Technical Insect Control Product is used to formulate the end-use products Success 
480 SC Naturalyte Insect Control Product and Entrust 80 Wettable Powder.   Success is 
registered for use in fruit and vegetable crops (PMRA Use Site Category 14), as well as for use 
in turf and ornamentals (PMRA Use Site Categories 20, 27 and 30).  Spinosad was reviewed by 
the U.S. EPA as a reduced risk compound. 
 
Success was first registered in Canada in 2001.   The product is now registered for the following 
food uses: potatoes, sweet corn, leafy vegetables, root and tuber vegetables, fruiting vegetables, 
pome fruit, stone fruit, brassica leafy vegetables, and snap beans. Success is also registered for 
use in turf for control of sod webworm and in ornamentals for control of conifer sawflies, leaf 
beetles, thrips, Eastern tent caterpillar and Gypsy moth.  
 
See the product label for specific application rates and additional information. 
 
Toxicology  
 
Acute Toxicity 
 
Spinosad has low acute toxicity.  The rat oral LD50 was 7500 (males) and 5268 (females) mg/k, 
and the mouse oral LD50 was 6124 (males) and 7119 (females) mg/kg (Gilbert et all, 1996).  The 
rabbit dermal LD50 was > 5000 mg/kg (Gilbert, 1994a), and the rat inhalation LC50  was > 5.18 
mg/L air (Wolff et al., 1992).  In addition, spinosad was not a guinea pig skin sensitizer (Gilbert, 
1994b and Shibata, 1996); and did not produce significant dermal (Gilbert, 1994c) or ocular 
irritation (Gilbert, 1994d) in rabbits.  
 
Sub chronic Toxicity 
 
Spinosad has been evaluated in several 13-week dietary studies (Harada, 1994; Grothe, 1992a; 
Grothe et al., 1992b). The NOELs were 4.89 mg/kg/day for dogs, 6 mg/kg/day for mice, and 8.6 
mg/kg/day for rats. 
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Genotoxicity 
 
Spinosad consistently demonstrated lack of genotoxicity based on the results of the standard 
studies. 
 
Chronic Toxicity/Oncogenicity 
 
In a 12-month chronic dog study (Harada, 1995), the NOEL for male and female dogs was 
approximately 2.68 and 2.72 mg/kg/day, respectively. 
 
In a 24-month chronic toxicity/oncogenicity study in Fischer 344 rats (Bond et al., 1995a), the 
NOEL for male and female rats was determined to be 2.4 and 3.0 mg/kg/day, respectively. 
 
In an 18-month oncogenicity study in CD-1 mice (Bond et al., 1995b), the NOEL for male and 
female rats was determined to be 11.4 and 13.8 mg/kg/day, respectively. 
 
Reproduction and Teratology 
 
In a dietary reproduction study with rate (Breslin et al, 1994), the NOEL for adults and pups was 
10 mg/kg/day. 
 
In a gavage teratology study in rats (Liberacki et al., 1993), the NOELs for maternal and fetal 
effects were 50 and 200 mg/kg/day, respectively.  In a gavage teratology study in rabbits 
(Vedulla et al., 1994), the NOELs for maternal and fetal effects were 10 and 50 mg/kg/day, 
respectively. 
 
Neurotoxicity 
 
Spinosad did not cause neurotoxicity in rats in acute (Albee et al., 1994), sub chronic (Wilmer et 
al., 1993) or chronic (Spencer and Yano, 1995) studies specifically designed to evaluate potential 
neurotoxic effects. 
 
Metabolism 
 
A rat metabolism study was conducted to provide information on the adsorption, distribution, 
metabolism and excretion of 14C spinosyn A in Fischer 344 rats. The data indicate that 14C 
spinosyn A was well absorbed and extensively metabolized, and that the routes and rates of 
excretion were not affected by repeated administration of spinosad. 
 
Conclusion:  Mammalian Toxicology 
 
Spinosad has low acute toxicity by the oral, dermal and inhalation routes.  In studies up to 13 
weeks duration, the NOELs for spinosad are ≥ 5 mg/kg/day in rats, mice and dogs. In chronic 
studies, the NOELs for spinosad are ≥ 2.4 mg/kg/day in rats, mice and dogs.  Spinosad is not 
genotoxic, tumourigenic, carcinogenic, neurotoxic, teratogenic, foetotoxic or a developmental 
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toxin by the oral route.  Using the chronic NOEL of 2.4 mg/kg/day and the conventional safety 
factor of 100, the ADI is 0.024 mg/kg bw/day. 
 
Occupational Exposure 
 
An assessment of potential exposure and risks to workers associated with the use of spinosad 
insect control product has been determined (Day et al., 1994).  Exposures have been estimated by 
the use of the Pesticide Handlers Database (PHED) based on the aerial application of the product 
in cotton assuming a seasonal application rate of 500 g ai/ha.  Estimates were made for workers 
who load or mix the product or who are flaggers for the aerial application; pilots who apply the 
product, as well as for the farmer who mixes, loads and applies the product.  Using the 5 
mg/kgBW/day NOEL from the 90-day dog feeding study as the toxicity endpoint (lowest 
NOEL), margins of exposure (MOE) for spinosad ranged from 1,800 to 14,000.  These MOEs 
are well above the value of 100 which is usually deemed to be acceptable for agricultural 
workers.   It was concluded that spinosad can be used in without significant hazard to 
agricultural workers and that minimal worker protection and re-entry labeling will be required.   
 
Fate and Behavior in the Environment 
 
Spinosad is non-persistent with observed overall field dissipation half-lives ranging from 0.3 to 
0.5 days.  Primary pathways of degradation are photolysis by sunlight and microbial breakdown.  
Breakdown of spinosad exposed to sunlight has been observed in all key environmental 
compartments: treated plant surfaces (half-lives of 2 to 16 days), water (half-life <1 day) and on 
bare field soil (<1 day).  In the absence of sunlight, spinosad still undergoes microbial decay: 
laboratory studies conducted in aerobic soil in the dark indicate a bi-phasic degradation pattern 
with an initial half-life on the order of 2 weeks.  A study under forestry conditions resulted in 
50% dissipation times from 2.0 to 7.8 days; these results illustrate the timely breakdown of 
spinosad even with attenuated light. 
 
Spinosad is moderately to strongly absorbed by soil particles and therefore it is relatively 
immobile.  Kd values for spinosad range from 4.3 to 323 mL/g depending on soil type and length 
of soil contact. 
 
Photolysis, again, will be the most significant route of degradation in water with aqueous 
photolysis half-life of approximately 1 day in pH 7 buffered water at 25° C. 
 
Environmental Toxicology 
 
Spinosad has been evaluated in a wide range of ecotoxicological studies to assess acute and sub 
chronic toxicity and reproductive effects.  Spinosad has a favorable ecotoxicology profile.  
Spinosyn A has a low potential to bioconcentrate.  Spinosad has low toxicity to birds, fish and 
most aquatic invertebrates and plants.   
 
In laboratory tests, spinosad has demonstrated toxicity to some aquatic organisms.  However, 
with the rapid dissipation of spinosad, the actual risk from in-field use has been demonstrated to 
be very low.  The Environmental Protection Agency has determined when the exposure of 
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spinosad to aquatic organisms is calculated using environmental fate transport models to predict 
off-site environmental concentrations, actual impact under field conditions for aquatic organism 
is unlikely.  The product is slightly toxic to aquatic invertebrates such as Daphnia, grass shrimp, 
marine diatom, and blue-green algae.  The material is slightly toxic to rainbow trout and 
moderately toxic to common carp, bluegill, and sheep head minnow on an acute basis.  It is 
considered highly toxic to eastern oyster on an acute basis. 
 
Spinosad is inherently toxic to bees under laboratory conditions, but toxicity of residue studies 
and field studies indicate that under actual use conditions, the impact on bees is eliminated once 
the sprayed material has dried.   In use in orchards across Canada for three years, spinosad is 
considered as a product that fits into Integrated Pest Management programs i.e. it is not harsh to 
beneficial insects such as spiders, true bugs, ants, and mites. 
 
 
NOTE ON ENTRUST FORMULATION 
 
Entrust 80WP Naturalyte Insect Control is an approved organic compatible formulation.  
Spinosad is recognized as an active ingredient suitable for use in organic agriculture by the 
USDA National Organic Standards Board.  Entrust 80W is an organic compatible formulation.  
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Entrust* 80 W 
Naturalyte* Insect Control Product 
 

GROUP 5 INSECTICIDE 
 
For the control of Balsam Fir Sawfly in forest management programs. 
 
FOR EXPERIMENTAL USE ONLY 
Not for sale.  Not for distribution to any person other than a researcher or a cooperator. 
 
READ THE LABEL AND BOOKLET BEFORE USING 
KEEP OUT OF REACH OF CHILDREN 
 
GUARANTEE: spinosad 80% 
 
RESEARCH PERMIT 37-RP-04 PEST CONTROL PRODUCTS ACT 
 
MAY CAUSE EYE AND SKIN IRRITATION 
 
NET CONTENTS:  .45 kg 
 
Dow AgroSciences Canada Inc. 
Suite 201, 1144 - 29 Avenue N.E. 
Calgary, Alberta 
T2E 7P1 
1-800-667-3852 
 
*Trademark of Dow AgroSciences LLC 
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PRECAUTIONS 
MAY CAUSE EYE AND SKIN IRRITATION 
KEEP OUT OF REACH OF CHILDREN 
Avoid contact with eyes, skin and clothing.  During mixing, loading, application, and cleanup and 
repair activities, wear long-sleeved shirt and long pants, shoes plus socks and chemical resistant 
gloves.  Wash thoroughly with soap and water after handling.   
 
Apply only when the potential for drift to areas of human habitation or areas of human activity 
such as houses, cottages, schools and recreational areas is minimal.  Take into consideration 
wind speed, wind direction, temperature, application equipment and sprayer settings. 
 
For all activities, do not enter, or allow workers, adults, children or pets to enter into treated areas 
until pesticide residues have dried. 

FIRST AID 
Take container, label or product name and Pest Control Product Registration Number with 
you when seeking medical attention. 
If in eyes: Flush with plenty of water. Call a physician or poison control centre if irritation persists. 
If on skin: Wash with plenty of soap and water. 

TOXICOLOGICAL INFORMATION 
No specific antidote. Employ supportive care.  Treatment should be based on judgment of the 
physician in response to reactions of the patient. 
 
AGRICULTURAL CHEMICAL 
Do not ship or store with food, feeds, drugs or clothing. 
 
ENVIRONMENTAL PRECAUTIONS 
This product is highly toxic to bees exposed to direct treatment, drift or residues on blooming 
plants.  Do not apply this product or allow it to drift to blooming plants if bees are visiting the 
treatment area.  This product is harmful to parasitoids and predatory mites and slightly harmful to 
foliage-dwelling predators.  Care should be taken when using this product in an integrated pest 
management program where users are relying on the presence of beneficial arthropods. 
 
This product is highly toxic to aquatic invertebrates.  Do not contaminate aquatic habitats, such 
as lakes, rivers, ponds, coulees, prairie potholes, creeks, marshes, streams, reservoirs, and 
wetlands when cleaning and rinsing spray equipment or containers.  For aerial applications, a 
buffer zone of 10 metres is required between the point of direct application and the closest 
downwind edge of sensitive aquatic habitats such as lakes, rivers, sloughs, ponds, coulees, 
prairie potholes, creeks, marshes, streams, reservoirs, and wetlands. 
 
This product has potential for run-off.  It should not be applied under conditions where run-off is 
likely to occur.  Do not apply immediately after a rainfall or if there is a forecast for rain during or 
within 48 hours after application. 

STORAGE 
Store in original container in a secured dry storage area.  Prevent cross-contamination with other 
pesticides and fertilizers.  Keep away from food and feed. 

DISPOSAL 
Do not reuse this container for any purpose.  This is a recyclable container, and is to be disposed 
of at a container collection site.  Contact your local distributor/dealer or municipality for the 
location of the nearest collection site.  Before taking the container to the collection site: 
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1. Triple- or pressure-rinse the empty container.  Add the rinsings to the spray mixture in the 

tank. 
2. Make the empty, rinsed container unsuitable for further use. 
 
If there is no container collection site in your area, dispose of the container in accordance with 
provincial requirements. 
 
Any unused product must be returned to the manufacturer.  Contact the manufacturer and the 
provincial regulatory agency in case of a spill, and for clean-up of spills. 
 
NOTICE TO USER: This control product is to be used only in accordance with the directions on 
this label. It is an offense under the Pest Control Products Act to use a control product under 
unsafe conditions. 
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Entrust* 80 W 
Naturalyte* Insect Control Product 
 

GROUP 5 INSECTICIDE 
 
For the control of Balsam Fir Sawfly in forest management programs. 
 
FOR EXPERIMENTAL USE ONLY 
Not for sale.  Not for distribution to any person other than a researcher or a cooperator. 
 
READ THE LABEL AND BOOKLET BEFORE USING 
KEEP OUT OF REACH OF CHILDREN 
 
GUARANTEE: spinosad 80% 
 
RESEARCH PERMIT 37-RP-04 PEST CONTROL PRODUCTS ACT 
 
MAY CAUSE EYE AND SKIN IRRITATION 
 
NET CONTENTS:  .45 kg 
 
Dow AgroSciences Canada Inc. 
Suite 201, 1144 - 29 Avenue N.E. 
Calgary, Alberta 
T2E 7P1 
1-800-667-3852 
 
*Trademark of Dow AgroSciences LLC 
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PRECAUTIONS 
MAY CAUSE EYE AND SKIN IRRITATION 
KEEP OUT OF REACH OF CHILDREN 
Avoid contact with eyes, skin and clothing.  During mixing, loading, application, and cleanup and 
repair activities, wear long-sleeved shirt and long pants, shoes plus socks and chemical resistant 
gloves.  Wash thoroughly with soap and water after handling.   
 
Apply only when the potential for drift to areas of human habitation or areas of human activity 
such as houses, cottages, schools and recreational areas is minimal.  Take into consideration 
wind speed, wind direction, temperature, application equipment and sprayer settings. 
 
For all activities, do not enter, or allow workers, adults, children or pets to enter into treated areas 
until pesticide residues have dried. 

FIRST AID 
Take container, label or product name and Pest Control Product Registration Number with 
you when seeking medical attention. 
If in eyes: Flush with plenty of water. Call a physician or poison control centre if irritation persists. 
If on skin: Wash with plenty of soap and water. 

TOXICOLOGICAL INFORMATION 
No specific antidote. Employ supportive care.  Treatment should be based on judgment of the 
physician in response to reactions of the patient. 
 
AGRICULTURAL CHEMICAL 
Do not ship or store with food, feeds, drugs or clothing. 
 
ENVIRONMENTAL PRECAUTIONS 
This product is highly toxic to bees exposed to direct treatment, drift or residues on blooming 
plants.  Do not apply this product or allow it to drift to blooming plants if bees are visiting the 
treatment area.  This product is harmful to parasitoids and predatory mites and slightly harmful to 
foliage-dwelling predators.  Care should be taken when using this product in an integrated pest 
management program where users are relying on the presence of beneficial arthropods. 
 
This product is highly toxic to aquatic invertebrates.  Do not contaminate aquatic habitats, such 
as lakes, rivers, ponds, coulees, prairie potholes, creeks, marshes, streams, reservoirs, and 
wetlands when cleaning and rinsing spray equipment or containers.  For aerial applications, a 
buffer zone of 10 metres is required between the point of direct application and the closest 
downwind edge of sensitive aquatic habitats such as lakes, rivers, sloughs, ponds, coulees, 
prairie potholes, creeks, marshes, streams, reservoirs, and wetlands. 
 
This product has potential for run-off.  It should not be applied under conditions where run-off is 
likely to occur.  Do not apply immediately after a rainfall or if there is a forecast for rain during or 
within 48 hours after application. 

STORAGE 
Store in original container in a secured dry storage area.  Prevent cross-contamination with other 
pesticides and fertilizers.  Keep away from food and feed. 

DISPOSAL 
Do not reuse this container for any purpose.  This is a recyclable container, and is to be disposed 
of at a container collection site.  Contact your local distributor/dealer or municipality for the 
location of the nearest collection site.  Before taking the container to the collection site: 
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1. Triple- or pressure-rinse the empty container.  Add the rinsings to the spray mixture in the 

tank. 
2. Make the empty, rinsed container unsuitable for further use. 
 
If there is no container collection site in your area, dispose of the container in accordance with 
provincial requirements. 
 
Any unused product must be returned to the manufacturer.  Contact the manufacturer and the 
provincial regulatory agency in case of a spill, and for clean-up of spills. 
 
DIRECTIONS FOR USE  
 
Read and understand the entire label and booklet before using this product. 
 
Entrust 80 W contains the active ingredient spinosad which is derived from a naturally occurring 
organism.  Use Entrust 80 W to control balsam fir sawfly larvae in areas where insect pressure 
may result in economic loss.  Consult local pesticide regulatory authorities about use permits that 
may be required. 
 
Apply by air only by fixed-wing or rotary aircraft equipment which has been functionally and 
operationally calibrated for the atmospheric conditions of the area and for the application rates 
and conditions of this label.  Ensure uniform application.  To avoid streaked, uneven or 
overlapped application, use appropriate marking devices. 
 

 
Insect pest 

Application rate & 
Number of applications per season 

 
Application timing 

Balsam fir sawfly on 
conifers 

15, 30 & 60 g product/ha. 
One application per season 

Apply as soon as larvae 
start to appear up to the 
4th instar. 

 
Use Precautions 
Apply only when meteorological conditions at the treatment site allow for complete and even crop 
coverage. Apply only under conditions of good practice specific to aerial application as outlined in 
the Basic Knowledge Requirements for Pesticide Education in Canada: Applicator Core and 
Aerial Module, developed by CAPCO.   
 
Do not apply to any body of water. Avoid drifting of spray onto any body of water or other non-
target areas. Specified buffer zones should be observed.   
 
Coarse sprays are less likely to drift, therefore, avoid combinations of pressure and nozzle type 
that will result in fine particles (mist). Do not apply during periods of dead calm or when wind 
velocity and direction pose a risk of spray drift. Do not spray when the wind is blowing towards a 
nearby sensitive crop, garden, terrestrial habitat (such as shelter-belt) or aquatic habitat. 
 
Operator Precautions 
Do not allow the pilot to mix chemicals to be loaded onto the aircraft. Loading of premixed 
chemicals with a closed system is permitted. 
 
It is desirable that the pilot have communication capabilities at each treatment site at the time of 
application. 
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The field crew and the mixer/loaders must wear chemical resistant gloves, coveralls and goggles 
or face shield during mixing/loading, cleanup and repair. Follow the more stringent label 
precautions in cases where the operator precautions exceed the generic label recommendations 
on the existing ground boom label. 
 
All personnel on the job site must wash hands and face thoroughly before eating and drinking.  
Protective clothing, aircraft cockpit and vehicle cabs must be decontaminated regularly. 
 
Resistance Management Recommendations 
For resistance management, please note that Entrust 80 W contains a Group 5 insecticide.  Any 
insect population may contain individuals naturally resistant to Entrust 80 W and other Group 5 
insecticides.  The resistant individuals may dominate the insect population if this group of 
insecticides are used repeatedly in the same fields.  Other resistance mechanisms that are not 
linked to site of action but are specific for individual chemicals, such as enhanced metabolism, 
may also exist.  Appropriate resistance management strategies should be followed. 
 
To delay insect resistance: 
• Where possible, rotate the use of Entrust 80 W or other Group 5 insecticides with different 

groups that control the same pests in a field. 
• Use tank mixtures with insecticides from a different group when such use is permitted. 
• Insecticide use should be based on an IPM program that includes scouting, record keeping, 

and considers cultural, biological and other chemical control practices.  Monitor treated pest 
populations for resistance development. 

• Contact your local extension specialist or certified crop advisors for any additional pesticide 
resistance management and/or IPM recommendations for the specific site and pest problems 
in your area. 

• For further information or to report suspected resistance, contact Dow AgroSciences Canada 
Inc. at 1-800-667-3852 or at www.dowagro.ca 

 
NOTICE TO USER: This control product is to be used only in accordance with the directions on 
this label. It is an offense under the Pest Control Products Act to use a control product under 
unsafe conditions. 
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