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ABSTRACT
The timmune system protects the body by detecting and eliminating foreign invaders, as well as identifying and rejecting ancient cells
and aberrant endogenous organisms. Proteins that have misfolded or been degraded are considered cellular trash. As a result, the
susceptible system may detect chemical and biological features with a spatial resolution of several nano meters. Molecular patterns
found in a wide range of illnesses, such as viral and bacterial proteins and nucleic acid sequences. The susceptible system can either
rejoice or pass nanoparticles undetected. Once honored, they can evoke a seditious or anti-inflammatory response. When nanoparticles
enter the body, they virtually always interact with cells. The interactions between nanoparticles and immune cells may have a negative
impact, increasing susceptibility to infectious infections, autoimmune disorders, and cancer. The nanoparticles Interact with various
types of Immune cells such as Interaction of nanoparticles with monocytes/ macrophages, interaction of nanoparticles with

Lymphocytes.
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1.INTRODUCTION

Immune system is defined as a system which includes the cells, tissues, organs, and the substances they make that helps the body
fight infections and other diseases. Nanoparticles are defined as small particles with size range is between 1 and 100 nm. The
immune system consists of Immune cells, Immune organs, Immune molecules. Currently, Nanoparticles formulation mainly affects
the immune system through specific interaction with various types of Immune cells and molecules. Nanoparticles can be designed
on the basis of the targeting cellular and molecular components based on their own characteristics and give accurate modulating
function.
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Fig. No.1. Fig. shows how nanoparticles interact with the immune system and give various effects.(1)
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2. The interaction of nanoparticles with the Immune system: The nanoparticles interact with various types of immune
cells, such as followings;

1. The interaction of nanoparticles with macrophages.

2.The interaction of nanoparticles with lymphocytes.
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Fig.No.2. Nanoparticle interact with different cells of immune system.(2)

2.1lInteraction of nanoparticles with macrophages:

In the innate immune system, macrophages are important cellular components. The functions of macrophages are to degrade and
ingest foreign substances and dead cells, tumour cells. (3). Macrophages are classified on the basis of their activation and function
characteristics - M1 (classically activated) and M2 (alternatively activated). (4). Currently, macrophages play an important role in
multiple pathogenic processes. Various nanoparticle formulations interact with these cellular components. Nanoparticles target
specific macrophages and achieve their functions. (5).Nanoparticles require designing various ligands on their surface, such as
monoclonal antibodies, oligomers, peptides, etc. Then they are binding to certain receptors of macrophages and over express on the
surface of macrophages. Resulting, it gives modulating bone marrow activation, monocyte mobilization, and polarization
modulation. (6).
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Inhibiting monocyte production and regression in bone marrow

Bone marrow activation is one of the important characters in inflammatory diseases. (7). In inflammatory conditions, increases level
of inflammatory cytokines, toll-like receptor agonist and noradrenaline which shows effect the proliferation of hematopoietic stem
cells, resulting to large production of inflammatory monocytes, and then which will accumulate in the inflammatory lesions. (8).
The bone marrow environment, the interaction of chemokine C-C motif ligand 2 and C-C motif receptor 2, which leads to increased
blood vessel permeability, will increase the motivation/egression of inflammatory monocytes. The nanoparticles can be designed to
target different levels of inflammatory monocyte production and egress, and diagnosis and treatment of inflammatory diseases. (9).

2.2Interaction of Nanoparticles with Lymphocytes

Lymphocytes is obtained from hematopoietic stem cells (HSCs) present in bone marrow. HSCs firstly differentiate into common
myeloid progenitor (CMP) and common lymphoid progenitor (CLP) cells. Granulocytes, macrophages, and erythrocytes are the
origins of CMP cells. T and B lymphocytes are the main component and major effector of the adaptive immune system. (10).
Lymphocytes play an important role in adaptive immunity. Various nanoparticles platforms have been developed to modulate the
target of cellular components. Thus, the resulting management of inflammatory diseases. The mechanisms include T cell-related
immune tolerance. (11).

Induce T-cell related immune tolerance

It is a key role in the pathogenesis of variety of inflammatory diseases. The primary goal for the treatment of such conditions
involves the reestablishment of immune tolerance. Relevant antigen delivery is considered as a reliable method to produce immune
tolerance. Nanoparticles consist of encapsulated antigen [PLG(AQg)] to treat Th2-mediated allergic airway inflammation. (12).

CONCLUSION

Studies show that nanoparticles interact with different components of the immune system. The fast development of nanotechnology
has given us a new tool for the nodulation of immune responses. Nanoparticles show great potential to target and give various
effects. Nanoparticles are able to target pathogenic substances of different types of diseases, such as inflammatory diseases. The
nanoparticles give immunosuppression and immunostimulant.
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