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Liposomes vs Lipid Nanoparticle (LNP) 

Antibiotic Entrapment Efficiency Utilizing Fluorescein Dye

A wide variety of techniques are available for small-scale drug carriers 
to deliver pharmaceutically active drug compounds into target cells. 
Liposomes are frequently postulated as efficient pharmaceutical 
carriers to deliver drugs that have poor water solubility. To entrap 
these active drug componentsinto carriers with even higher efficiency 
and consistency, we hypothesized that the use of lipid nanoparticle 
(LNP)s would provide pristine environments to encapsulate 
pharmaceuticals based on their characteristics. Herein we attempt to 
quantitatively compare relative success and efficiency of nanoparticle 
encapsulation between liposomes and LNPs through capture and 
release of a fluorescent dye. It was seen the selected dye was heat 
sensitive, though the data showed promise for LNP encapsulation.

Figure 1. DMPC structural figure displaying components of a 
liposome versus components of a lipid nanoparticle.1,2

  Seen in Figure(s) 6-8, selected fluorescein dye is temperature 
sensitive; with those values calibrated, a slight difference was 
still seen when comparing liposome versus LNP entrapment; 
dialyzed and undialyzed. Observed that LNP entrapment held 
greater efficacy than the liposomes of the selected dye.

1. https://www.precisionnanosystems.com/areas-of-interest/formulations

2. https://avantilipids.com/tech-support/liposome-preparation/bicelle-preparation  

3. Meesa, Rajendar & Saraswathi, Beedha. (2014). PREPARATION AND OPTIMIZATION 
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Scheme 2. Antibiotics entrapment to treat against common 
biofilms of Cystic Fibrosis patients.

Figure 2 and 3. UV-visible spectroscopy and fluorometer 
instruments set up to allow for proper heating of samples 

throughout the experimentation process. 

Figure 6. Fluorescein dye sensitivity at 30°C (blue) and 60°C (red)  
using Red Tide USB 650 Ocean Optic Fluormeter.

All fluormeter samples were quenched with potassium iodide.

Figure 4 and 5. Scintillation vials of dialyzed lipid nanoparticles and 
liposomes. Fluorescein entraped fluoresce under UV light.
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Figure 7. UV-Vis absorption of blank fluorescein at 490 nm (black).      
LNPs at 30°C (cyan) and 60°C (orange).

 Liposomes at 30°C (pink) and 60°C (red).

Introduction
● Fluorescein dye was used prior to antibiotics to test efficacy.

● 1,2-Dimyristoyl-sn-glycero-3-phosphocholine (DMPC) phospholipid 

was used to construct both vesicles as selected lipid.

● Polyethylene glycol (PEG) was incorporated on the surface of our 

LNPs to act as a surfactant.

● Tributyrin added to  the core of our LNPs acted as a steric stabilizer. 
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Figure 8. Fluorescent spectrum: baseline fluorescein at 30°C (dark 
green) and 60°C (light blue). LNPs at 30°C (red) and 60°C (tan). 

Liposomes at 30°C (dark blue) and 60°C (light blue). 
 

Schema 1: Common steps-wise procedure in fabrication of           
lipid nanoparticles and liposomes.3

Future Aims
● Confirm efficacy with different selected dyes
● Alternative modes of lysis (pH, photolysis, higher temperatures)
● Fine tuning of liposome and LNP fabrication 
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