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Active ingredients

“Delivery of Cas9:sgRNA complexes resulted in genome 
modification efficiencies as high as 80%” in human 
cells. Patent No.: US 9,526,784 B2



Penetration technologies

Crop Protection 127 (2020) 104961



Molecular cargo



Penetrating agents



dsRNA delivery technologies: commercial



Delivery at industrial scales

laser perforation

Etxeberria et al. Applications in Plant Sciences, 

4(1):

(2016). https://doi.org/10.3732/apps.1500106

organisms per gram soil: 10,000-830,000 
species

organisms per m3 air: 100,000’s

https://bioone.org/search?author=Ed_Etxeberria
https://bioone.org/journals/applications-in-plant-sciences/volume-4/issue-1
https://doi.org/10.3732/apps.1500106


New genetic engineering not like old genetic 

engineering. The key difference:

• old genetic engineering commercialises the 

product

• environmental genetic engineering commercialises

the process

• exposures uncontrolled: contact, inhalation or 

ingestion exposures in ANY organism and 

simultaneously in ALL organisms in an 

environment

• potential repurposing of products

Summary
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