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Current Members Alumni

Anna llinskaya Jamie Rodriguez
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Enping Hong Ankit Shah

Hannah Newton

Developed Protocols for the NCL Assay Cascade and Improved
Understanding of Nanoparticle Interactions with the Immune System3



Presentation Outline

A Immunotoxicity
A Regulatory landscape
A Types
A Methodologies
A Case studies
A Immunosuppression
A Immunostimulation
A Immunomodulation
A Immunogenicity
A Anti-PEG antibodies



A Clinical studies can be halted due to immunotoxicity
A Drugs can be withdrawn from clinical use due to immunotoxi
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Guidance for Industry

S6 Preclinical Safety Evaluation of
Biotechnology-Derived

Guidance for Industry

S6 Addendum to
Preclinical Safety Evaluation
of Biotechnology-Derived

Guidance for Industry

S8 Immunotoxicity Studies
for Human Pharmaceuticals

Nonclinical Safety
Evaluation of the
Immunotoxic Potential of
Drugs and Biologics

Guidance for Industry

DRAFT GUIDANCE

Pharmaceuticals

Pharmaceuticals

F
Pharmacology/Toxicology

U.S. Department of Health and Human Services .
Food and Drug Administration

Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
April 2006
IcH

harmonisation for better health

May 2012
IcH

July 1997
IcH

Regulatory landscape of immunotoxicity

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

A Toxicity to the immune system encompasses a variety of adverse effects.
A These includsuppressioror enhancemenof the immune response:

- FAA
Infections& Tumors

Autoimmunity &
Hypersensitivity

Healthy Immune Function

Immunosuppression or enhancement can be associated with two distinct groups of

drug products:

(1) Intended to affectimmune function for therapeutic purpogesgy., to prevent
organ transplant rejection); exaggerated pharmacodynamics

(2) Not intended to affect immune function but cause immunotoxi¢gyg., by
causing apoptosis of immune cells)

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




nci Alliance for
Nanotechnology
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Nanoparticles and the Immune System

#%% Characterization
Stranger

Laboratory

Nanoparticles’ Inner Properties - Nanoparticles Bearing Foreign Epitopes,
Perceived as Danger Made of or Targeted with PAMPs
Hydrophobicity, Charge, etc.

Nanoparticles Bearing Repetitive Structures
Nanoparticles Causing the Release (Break of the Immunological Tolerance)
of the Danger Signals

Nanoparticles Bearing
Unfolded Proteins

Dobrovolskaia MA. Molecules. 2008c17;24(24):4620d oi: 10.3390/molecules24244620

A Nanoparticles can be immunosuppressive, immunostimulatory, and
immunomodulatory

A These effects are due to either APIs or carrier
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In Vitro In Vivo

R

Inbred strains and transgenic models

Immunotoxicity

A ocal lymph node proliferation assay
Ar-cell dependentantibody response
ACFU-GM
Rabbit Pyrogen Test

munogenicity
APsoriasis
Aupus

Immunotherapy

Andjuvanticity
Ammunological milieu of the tumor

Relevant Guidance and Standards:
ICH S8

ICH S6

USP BET 85

USP 151

ISO 10993t



