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Presentation Outline

ÅImmunotoxicity
ÅRegulatory landscape
ÅTypes
ÅMethodologies

ÅCase studies
ÅImmunosuppression
ÅImmunostimulation
ÅImmunomodulation
ÅImmunogenicity
ÅAnti-PEG antibodies
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Å Clinical studies can be halted due to immunotoxicity
Å Drugs can be withdrawn from clinical use due to immunotoxicity



Regulatory landscape of immunotoxicity

ICH = International Conference on Harmonization; International Council for Harmonization since 2015



ÅToxicity to the immune system encompasses a variety of adverse effects. 
ÅThese include suppressionor enhancementof the immune response:

General principles

Immunosuppression or enhancement can be associated with two distinct groups of 
drug products: 
(1) Intended to affect immune function for therapeutic purposes (e.g., to prevent 

organ transplant rejection); exaggerated pharmacodynamics 
(2) Not intended to affect immune function but cause immunotoxicity (e.g., by 

causing apoptosis of immune cells)

Infections & Tumors Autoimmunity & 
Hypersensitivity

Healthy Immune Function

Immunomodulationmodifies the immune response; not overtly immunosuppressive or 
immunostimulatory; may have subtle or even mixed effects.



8

Nanoparticles and the immune system

Dobrovolskaia MA. Molecules. 2019 Dec17;24(24):4620. doi: 10.3390/molecules24244620

Å Nanoparticles can be immunosuppressive, immunostimulatory, and 
immunomodulatory 

Å These effects are due to either APIs or carrier



NCL Immunology Assay cascade

In Vitro In Vivo 

Immunotoxicity

ÅLocal lymph node proliferation assay
ÅT-cell dependent antibody response
ÅCFU-GM
ÅRabbit Pyrogen Test
ÅImmunogenicity
ÅPsoriasis
ÅLupus

Immunotherapy

ÅAdjuvanticity
ÅImmunological milieu of the tumor

Inbred strains and transgenic models

Relevant Guidance and Standards:
ICH S8
ICH S6
USP BET 85
USP 151
ISO 10993-4


