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LNPs Exosomes

OVERTAKING LNPs

1,754 Exosome 
publications 
in 2021

1,037 LNP 
publications 
in 2021

VS

Exosomes
Cellular origin is difficult to 
standardize and quality control but 
leads to low immunogenicity and 
good biodistribution.

Heterogenous 
size distribution

Asymmetric, varied 
lipid composition

Stable in 
circulation

Good 
biodistribution

Lipid nanoparticles (LNPs)
Defined composition is easy to 
standardize and control but can be 
immunogenic with poor biodistribution.

Uniform size 
distribution

Determined, uniform 
lipid composition

Less stable in 
circulation

Challenges with 
biodistribution

THE DIFFERENCE BETWEEN EXOSOMES 
AND LIPID NANOPARTICLES (LNPs)

Scalable, standardizable, and robust cell culture and isolation 
methods are needed for widespread clinical use.
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Size exclusion chromatography
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Microfluidics

THE ISOLATION BOTTLENECK

36%

Cancer Other

Other Diseases

Inflammation
Alzheimer’s disease
Cardiovascular disease
Neurodegenerative disease
Parkinson's disease
Diabetes mellitus
Viral infection
Myocardial infarction
Autoimmune disease
Stroke
Infection

Cancers

Breast cancer
Prostate cancer
Lung cancer
Pancreatic cancer
Ovarian cancer
Melanoma
Hepatocellular carcinoma
Stomach cancer
Glioblastoma
Glioma
Non-small cell lung carcinoma
Colon cancer
Liver cancer
Bladder cancer
Brain cancer

IN CANCER AND BEYOND
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EXOSOME THERAPEUTICS ARE STARTING TO 
MOVE THROUGH CLINICAL DEVELOPMENT
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EXOSOMES
Generated by every cell type that’s been studied, exosomes, a nanosized set of extracellular vesicles (EVs), can affect normal and 
disease physiology by conveying protein, nucleic acid, and metabolite cargo from one cell to another.

Get the full details and see all the references at 
cas.org/exosome-report

The rising star in therapeutics and diagnostics

ADHESION MOLECULES
Integrins

P-selectin

LIPID BILAYER
Cholesterol
Ceramides
Sphingomyelin
Gangliosides
Phospholipids (PI, PS, PC, PE)

IMMUNOREGULATORY 
PROTEINS
MHCI, MHCII

SIGNALING 
RECEPTORS

TETRASPANINS
CD9, CD37, CD53,
CD63, CD81, CD82

Cytoskeletal 
proteins

ESCRT
ALIX, TSG-101

Nucleic acids
DNA, RNA

Membrane 
transport
and fusion 
proteins

Growth factors, cytokenes
TNF, TGF, TRAIL

Heat shock
proteins

GLYCOPROTEINS


