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Gestational Trophoblastic Neoplasia (GTN)

• Group of malignant tumors from placental cells. 
• Tumors are classified into 

• Malignant Invasive Mole [MIM]
• Epithelioid Trophoblastic Tumor [ETT]
• Placental Site Trophoblastic Tumor [PSTT]
• Choriocarcinoma [CC]

• The origin and particular function of the cells 
dictates the type of GTN

• The cell lines used in this project are JEG3 and 
BeWo cells, a type of choriocarcinoma cells
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Current Treatment Options

• Low-Risk GTNs
• MTX – Single agent chemotherapy
• Polychemotherapy

• High-Risk GTNs
• Surgery and polychemotherapy 
• Salvage therapy: platinum salts 

and taxol

But these options are highly toxic, have side 
affects including altering fertility. 
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Methotrexate - MTX
• Methotrexate inhibits the enzyme 

dihydrofolate reductase, which inhibit tumor 
cell DNA and RNA synthesis, therefore there 
are fewer tumor cells. 

• Since MTX is restricted in our body
• Due to its hydrophobic nature and the biodistribution in our bodies.

• To tackle this issue, MTX can be loaded into various nanocarriers, such as bio-polymers ex. PLGA. 
• This way, the PLGA-loaded NP improves efficiency of the drug on GTN and reduce any adverse 

effects of MTX.

+

MTX
PLGA Stirring 

4 hrs

MTX loaded-PLGA 
nanoparticles
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Synthesis of the Nanoparticles

• Nanoprecipitation • Microfluidics

:PLGA

NPs were characterized by measuring the size using Dynamic Light Scattering (DLS) and Scanning Electron 
Microscopy (SEM). The encapsulation efficiency was measured using spectrophotometry and UPLC.  
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Nanoparticle Characterization – Size, PDI and 
Encapsulation Efficiency

Size Polydispersity Index 
(uniformity)

Encapsulation 
Efficiency

Nanoparticles 174.75 nm 0.205 53.9%

Size remained less than 200 nm for each batch of nanoparticles synthesized and the 
encapsulation of MTX was also high
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Nanoparticle Characterization – Stability 
Tests

Number of Days Size – Day 1 Size - Day 7 Size - Day 14 Size - Day 21

Nanoparticles 168.5 nm 162.8 nm 167.3 nm 180.2 nm

The size of the nanoparticles remained less than 200 nm even after 3 weeks 
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Cellular Uptake of NPs
• Fluorescent NPs to BeWo at various time intervals

0 mins 15 mins 120 mins60 mins30 mins 240 mins

• Staining: Blue – DAPI, Red – Phalloidin, and Green - GFP
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• Nanoparticle uptake begins as early as 15 minutes in JEG3 and BeWo
cell lines 

• Generated stable MTX-NPs with an encapsulation efficiency of around 
60%

• Size of the NPs remained less than 180 nm after days, indicating stability and 
small size

Key Takeaways
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