
Preclinical development of gene therapy 
drugs. Regulatory documents. Strategy. 

Experimental models. Potential risks when 
using gene therapy drugs. Toxicity



Problems in preclinical development of gene 
therapy drugs 

• - Difficulty in accessing experimental models to evaluate 
effectiveness; 
• - Lack of domestic regulatory documentation.



Foreign regulatory documents (FDA)



Foreign regulatory documents



Foreign regulatory documents 



Preclinical Evaluation Strategy 

• Demonstrated pharmacodynamic activity in an experimental disease 
model 
• Biodistribution 
• Recommendation of initial dose escalation and dose escalation 
schedule for use in a proposed clinical trial 
• Identification of potential target organs of toxicity 
• Identification of potential target organs of biological activity 
• Determination of specific patient selection criteria



Experimental model 

• In accordance with the provisions Reflection paper on quality, non-
clinical and clinical issues related to the development of recombinant 
adeno-associated viral vectors 
• Selecting an animal 
species Species specificity of the vector The biodistribution of human 
virus serotypes may differ between animal species. Using serotypes of 
the virus to which the selected animal species is susceptible may be 
more appropriate than using the serotype that will be used in clinical 
trials.



Experimental model 

• In accordance with the provisions 
• Reflection paper on quality, non-clinical and clinical issues related to 

the development of recombinant adeno-associated viral vectors
• Selecting an animal species 
• Product specificity It is important to understand how immunogenic 

the transgene product will be for the selected animal species. 
• It is possible to use the corresponding animal gene when conducting 

research.



Basic Research 

• Pharmacodynamics 
• Biodistribution 
• Toxicity and safety 
• General toxicity 
• Reproductive 
• Genotoxicity/Tumorigenicity



Pharmacokinetics study 

• Biodistribution 
• Data must be provided for all organs (both targeted and non-

targeted)  
• Data on the persistence of the transgene product must be provided 
• The dose used should be consistent with that for clinical use



Potential risks of using gene therapy drugs 

• Biodistribution of the vector/virus to non-target organs 
• Level of viral replication and persistence in non-target organs and 

tissues o Inappropriate activation of the immune system 
• Danger of insertional mutagenesis and/or oncogenicity 
• Genetic modification of cells



Тoxicity study 

• The route and route of administration should be consistent with that 
for clinical use  
• The doses used must provide a margin of safety for use in humans
• Relevant animal species must be used o Study duration is determined 

by ICH M3 
• If the drug will be administered once in the clinic, it is sufficient to 

conduct only a single dose toxicity study



Other toxicities 

• Integration Research o Tissue sensitivity testing  
• Immunogenicity study o Immunotoxicity studies (for drugs that affect 

the immune system) 
• Reproductive toxicity (only carried out if biodistribution studies show 

the presence of the vector in the gonads) 
• Environmental risk assessment



Pharmacodynamics study 

• o PD study • in vitro • in vivo (on a disease model or homologous 
model) o Monitoring transgene expression, assessing expression in 
suitable organs and tissues o If aberrant products are suspected, a 
sequence study should be performed


