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Single-dose toxicity

Repeat-dose toxicity

Local tolerance

Safety pharmacology

Developmental and
reproductive

toxicity studies
Biodistribution studies

To determine the acute effects after
vaccination by examining

general parameters (mortality, clinical
signs, body weight, food consumption)

To determine the effects of repeated
administration of the vaccine in animals

To determine the potential irritation at the
injection site

To evaluate the potential for undesirable
effects on the cardiovascular, respiratory,
and central nervous systems

To examine potential effects on fertility,
fetal development,

and postnatal development of the offspring
To examine tissue distribution following
administration

These acute evaluations are often
incorporated within repeat-dose toxicity
studies, and separate single-dose toxicity
studies do

not need to be performed

This is typically the pivotal toxicology study
that is performed prior to clinical trials

To reduce animal use, a local tolerance
evaluation can be incorporated within the
repeat-dose toxicity study

Separate safety pharmacology studies are
generally not performed for vaccines [ 1],
and endpoints are incorporated in the repeat-
dose toxicity study instead

Required for vaccines that will be indicated
for women of childbearing potential [ 18 ]

Performed for nucleic acid and viral vector-
based vaccines
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Vaccine type Regulatory agency Guideline

All vaccines World Health Organization = WHO guidelines on nonclinical evaluation of vaccines
(WHO)
European Medicines Note for guidance on preclinical pharmacological and
Agency (EMA) toxicological testing of vaccines

Prophylactic vaccines Ministry of Health, Labour =~ Guideline for nonclinical studies of vaccines for preventing
and Welfare, Japan infectious diseases

DNA vaccines State Food and Drug Technical guidelines for preclinical research on preventive
Administration, China vaccines
Food and Drug Guidance for industry: considerations for plasmid DNA

Administration (USFDA),  vaccines for infectious disease indications

WHO Guidelines for assuring the quality and nonclinical safety
evaluation of DNA vaccines
Viral vector and cell- FDA Guidance for industry: guidance for human somatic cell
based therapy and gene therapy
vaccines
EMA Guideline on quality, nonclinical and clinical aspects of live
recombinant viral vectored vaccines
Note for guidance on the quality, preclinical and clinical
aspects of gene transfer medicinal products
Points to consider on the manufacture and quality control of
human somatic cell therapy medicinal products
Recombinant FDA Points to consider in the production and testing of new drugs
protein/peptide and biologicals produced by recombinant DNA technology
vaccines
ICH Preclinical safety evaluation of biotechnology-derived
pharmaceuticals. Note: this guideline is more applicable for
biological drugs, not vaccines
Adjuvants EMA Guideline on adjuvants in vaccines for human use
WHO Guidelines on the nonclinical evaluation of vaccine adjuvants
Combination vaccines EMA Note for guidance on pharmaceutical and biological aspects
of combined vaccines
Vaccines for women of = FDA Guidance for industry: considerations for developmental
childbearing potential toxicity studies for preventative and therapeutic vaccines for
infectious disease indications
Therapeutic cancer FDA Draft guidance for industry: clinical considerations for
vaccines therapeutic cancer vaccines
Cell substrates for viral = FDA Characterization and quali fi cation of cell substrates and
vaccines other biological materials used in the roduction of viral

vaccines for infectious disease indications
Recommendations for the evaluation of animal cell cultures
as substrates for the manufacture of biological medicinal
products and for the characterization of cell banks

Viral safety evaluation of biotechnology products derived
from cell lines of human or animal origin

WHO

ICH

Yy


https://www.who.int/biologicals/publications/trs/areas/vaccines/nonclinical_evaluation/ANNEX%201Nonclinical.P31-63.pdf?ua=1
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-preclinical-pharmacological-toxicological-testing-vaccines_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-preclinical-pharmacological-toxicological-testing-vaccines_en.pdf
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/73986/download
http://www.who.int/biologicals/publications/ECBS%202005%20Annex%201%20DNA.pdf
http://www.who.int/biologicals/publications/ECBS%202005%20Annex%201%20DNA.pdf
https://www.google.com/search?q=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&rlz=1C1CHBD_enIR873IR873&oq=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&aqs=chrome..69i57.750j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&rlz=1C1CHBD_enIR873IR873&oq=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&aqs=chrome..69i57.750j0j4&sourceid=chrome&ie=UTF-8
https://www.ema.europa.eu/documents/scientific-guideline/guideline-quality-non-clinical-clinical-aspects-live-recombinant-viral-vectored-vaccines_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/guideline-quality-non-clinical-clinical-aspects-live-recombinant-viral-vectored-vaccines_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-quality-preclinical-clinical-aspects-gene-transfer-medicinal-products_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-quality-preclinical-clinical-aspects-gene-transfer-medicinal-products_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/draft-guideline-human-cell-based-medicinal-products_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/draft-guideline-human-cell-based-medicinal-products_en.pdf
https://www.fda.gov/media/116570/download
https://www.fda.gov/media/116570/download
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-s6r1-preclinical-safety-evaluation-biotechnology-derived-pharmaceuticals-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-s6r1-preclinical-safety-evaluation-biotechnology-derived-pharmaceuticals-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-adjuvants-vaccines-human-use-see-also-explanatory-note_en.pdf
https://www.who.int/biologicals/areas/vaccines/ADJUVANTS_Post_ECBS_edited_clean_Guidelines_NCE_Adjuvant_Final_17122013_WEB.pdf?ua=1
file:///D:/Users/m.hashemi/OneDrive/COVID19/vaccine/Note%20for%20guidance%20on%20pharmaceutical%20and%20biological%20aspects%20of%20combined%20vaccines
file:///D:/Users/m.hashemi/OneDrive/COVID19/vaccine/Note%20for%20guidance%20on%20pharmaceutical%20and%20biological%20aspects%20of%20combined%20vaccines
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/82312/download
https://www.fda.gov/media/82312/download
https://www.fda.gov/media/78428/download
https://www.fda.gov/media/78428/download
https://www.fda.gov/media/78428/download
https://www.who.int/biologicals/Cell_Substrates_clean_version_18_April.pdf
https://www.who.int/biologicals/Cell_Substrates_clean_version_18_April.pdf
https://www.who.int/biologicals/Cell_Substrates_clean_version_18_April.pdf
https://www.ema.europa.eu/en/ich-q5a-r1-quality-biotechnological-products-viral-safety-evaluation-biotechnology-products-derived
https://www.ema.europa.eu/en/ich-q5a-r1-quality-biotechnological-products-viral-safety-evaluation-biotechnology-products-derived
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Committeeon Biological Standardization: sixty-seventh report. Geneva: World Health Organization;

2017:Annex 9 (WHO Technical Report Series, No 1004;

http://www.who.int/biologicals/BS2287 Clinical gquidelines final LINE NOs 20 July 2016.pdf?ua
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7. Development and Licensure of Vaccines to prevent COVID-19,Guidance for Industry
https://www.fda.gov/regulatory-information/search-fda-guidance documents/development-and-
licensure-vaccines-prevent-covid-19

8. Strateqies for the Nonclinical Safety Assessment of VVaccines
https://link.springer.com/chapter/10.1007/978-1-4614-5380-2 16

9. IS0 10993-11; Biological Evaluation of Medical Devices, Part 11; Tests for Systemic Toxicity
https://www.iso.org/standard/68426.html

10. Relevant WHO documents for SARS-CoV-2 vaccines and other biologicals; available on:
https://www.who.int/biologicals/vaccines/en/.

11. Guidelines on the nonclinical evaluation of vaccine adjuvants WHO guidelines on nonclinical
evaluation of vaccines

12. Note for guidance on preclinical pharmacological and toxicological testing of vaccines

13. Guideline for nonclinical studies of vaccines for preventing infectious diseases

14. Technical guidelines for preclinical research on preventive vaccines

15. Guidance for industry: considerations for plasmid DNA vaccines for infectious disease indications

16. Guidelines for assuring the quality and nonclinical safety evaluation of DNA vaccines

17. Guidance for industry: guidance for human somatic cell therapy and gene therapy

18. Guideline on quality, nonclinical and clinical aspects of live recombinant viral vectored vaccines

19. Note for guidance on the quality, preclinical and clinical aspects of gene transfer medicinal products

20. Points to consider on the manufacture and guality control of human somatic cell therapy medicinal

products
21. Points to consider in the production and testing of new drugs and biologicals produced by

recombinant DNA technology

22. Preclinical safety evaluation of biotechnology-derived pharmaceuticals.

23. Guideline on adjuvants in vaccines for human use

24. Note for guidance on pharmaceutical and biological aspects of combined vaccines

25. Guidance for industry: considerations for developmental toxicity studies for preventative and
therapeutic vaccines for infectious disease indications

26. Draft guidance for industry: clinical considerations for therapeutic cancer vaccines

27. Characterization and quali fi cation of cell substrates and other biological materials used in the
roduction of viral vaccines for infectious disease indications

YA


http://www.fda.gov.ir/
http://www.fda.gov.ir/
http://www.fda.gov.ir/
https://fd.mazums.ac.ir/dorsapax/userfiles/file/fd/r.pdf
http://www.fda.gov.ir/
https://ethics.research.ac.ir/docs/AnimalCareGuideline-Final.pdf
https://ethics.research.ac.ir/docs/AnimalCareGuideline-Final.pdf
http://www.who.int/biologicals/BS2287_Clinical_guidelines_final_LINE_NOs_20_July_2016.pdf?ua=1
http://www.who.int/biologicals/BS2287_Clinical_guidelines_final_LINE_NOs_20_July_2016.pdf?ua=1
http://www.who.int/biologicals/BS2287_Clinical_guidelines_final_LINE_NOs_20_July_2016.pdf?ua=1
http://www.who.int/biologicals/BS2287_Clinical_guidelines_final_LINE_NOs_20_July_2016.pdf?ua=1
http://www.who.int/biologicals/BS2287_Clinical_guidelines_final_LINE_NOs_20_July_2016.pdf?ua=1
https://www.fda.gov/media/139638/download
https://www.fda.gov/regulatory-information/search-fda-guidance%20documents/development-and-licensure-vaccines-prevent-covid-19
https://www.fda.gov/regulatory-information/search-fda-guidance%20documents/development-and-licensure-vaccines-prevent-covid-19
https://link.springer.com/chapter/10.1007/978-1-4614-5380-2_16
https://link.springer.com/chapter/10.1007/978-1-4614-5380-2_16
https://link.springer.com/chapter/10.1007/978-1-4614-5380-2_16
http://nhiso.com/wp-content/uploads/2018/05/ISO-10993-11-2017.pdf
https://www.iso.org/standard/68426.html
https://www.who.int/biologicals/vaccines/en/
https://www.who.int/biologicals/areas/vaccines/ADJUVANTS_Post_ECBS_edited_clean_Guidelines_NCE_Adjuvant_Final_17122013_WEB.pdf?ua=1
https://www.who.int/biologicals/publications/trs/areas/vaccines/nonclinical_evaluation/ANNEX%201Nonclinical.P31-63.pdf?ua=1
https://www.who.int/biologicals/publications/trs/areas/vaccines/nonclinical_evaluation/ANNEX%201Nonclinical.P31-63.pdf?ua=1
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-preclinical-pharmacological-toxicological-testing-vaccines_en.pdf
https://www.fda.gov/media/73986/download
http://www.who.int/biologicals/publications/ECBS%202005%20Annex%201%20DNA.pdf
https://www.google.com/search?q=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&rlz=1C1CHBD_enIR873IR873&oq=Guidance+for+industry%3A+guidance+for+human+somatic+cell+therapy+and+gene+therapy&aqs=chrome..69i57.750j0j4&sourceid=chrome&ie=UTF-8
https://www.ema.europa.eu/documents/scientific-guideline/guideline-quality-non-clinical-clinical-aspects-live-recombinant-viral-vectored-vaccines_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/note-guidance-quality-preclinical-clinical-aspects-gene-transfer-medicinal-products_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/draft-guideline-human-cell-based-medicinal-products_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/draft-guideline-human-cell-based-medicinal-products_en.pdf
https://www.fda.gov/media/116570/download
https://www.fda.gov/media/116570/download
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-s6r1-preclinical-safety-evaluation-biotechnology-derived-pharmaceuticals-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-adjuvants-vaccines-human-use-see-also-explanatory-note_en.pdf
file:///D:/Users/m.hashemi/Downloads/Note%20for%20guidance%20on%20pharmaceutical%20and%20biological%20aspects%20of%20combined%20vaccines
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/73986/download
https://www.fda.gov/media/82312/download
https://www.fda.gov/media/78428/download
https://www.fda.gov/media/78428/download

GJS‘Y;) L.JLob." ‘)')b 4 99,9 G dxwgd g G )‘ COVID-19 U““S|9 oo lw le.n.».lbb

28. Recommendations for the evaluation of animal cell cultures as substrates for the manufacture of
biological medicinal products and for the characterization of cell banks

29. Viral safety evaluation of biotechnology products derived from cell lines of human or animal origin

30. Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive
Vaccine Clinical Trials; Guidance for Industry www.fda.gov
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