Lipid Nanoparticles

Lipid nanoparticles (LNPs) are nanoscale delivery systems composed of lipids, used to
transport drugs, genetic material, and other therapeutic substances into the body. They offer
advantages like enhanced drug solubility, targeted delivery, and protection from degradation,
making them promising for various applications, especially in drug and gene therapy.

Types of Lipid Nanoparticles:

e Solid Lipid Nanoparticles (SLNs):

These are solid at both room and body temperature, offering stability and preventing
nuclease degradation of nucleic acids, making them suitable for sSiRNA delivery.

e Lipid-based Nanoparticles (LNPs):

A broader category encompassing various lipid compositions, including phospholipids,
cholesterol, and ionizable lipids, used for encapsulating and delivering diverse
therapeutic agents.

e Liposomes:

Spherical vesicles with a lipid bilayer, often used for drug delivery, particularly in cancer
treatment.

e Nanostructured Lipid Carriers (NLCs):
Similar to SLNSs, but with a more disordered lipid matrix, potentially improving drug
loading and release.

Properties of Lipid Nanoparticles:

e Encapsulation:

LNPs can encapsulate both hydrophilic and hydrophobic molecules, protecting them from
degradation and improving their bioavailability.

o Targeted Delivery:

Surface modifications (e.g., with antibodies or targeting ligands) can enable LNPs to
selectively target specific cells or tissues.

e« Controlled Release:

LNPs can be designed to release their cargo at a controlled rate, either through diffusion or
degradation.

e Biocompatibility and Biodegradability:

Many lipids used in LNPs are biocompatible and biodegradable, minimizing toxicity and
facilitating clearance from the body.

o Stability:



LNPs can be stabilized by incorporating PEGylated lipids, improving their circulation time
and reducing immune system recognition.

Applications of Lipid Nanoparticles:

e Drug Delivery:

LNPs are used to deliver a wide range of drugs, including small molecules, peptides,
proteins, and nucleic acids, to specific sites in the body.

o Gene Therapy:

LNPs are a key delivery system for mMRNA vaccines (like those used for COVID-19) and
other gene therapies, protecting and delivering genetic material to cells.

e Vaccine Delivery:

LNPs are used to formulate vaccines, enhancing their stability and efficacy by
encapsulating antigens and delivering them to immune cells.

e Ocular Drug Delivery:

LNPs can be used to deliver drugs to the eye, overcoming barriers like the corneal
epithelium and blood-ocular barrier, for treating various eye diseases.

¢ Cosmeceuticals:

Lipid nanoparticles are used in cosmetics and skincare products to improve hydration,
deliver active ingredients, and protect the skin.

e Cancer Therapy:

LNPs are utilized to deliver chemotherapeutic drugs, SiRNA, and other anticancer agents to
tumors, improving treatment efficacy and reducing side effects.

e Infectious Disease Treatment:
LNPs can be used to deliver antibiotics and other antimicrobial agents to treat various
infections, including those in the brain, lungs, and gastrointestinal tract.



