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Abstract body: 

Radiation (RT) has long been a powerful weapon against solid tumours. Oxygen is recognized 

as a potent chemical radiosensitizer that enhances radiation efficacy. However, hypoxia is a 

common feature of solid tumours, which is a major contributor to radiation resistance. Known 

for being extremely hypoxic, pancreatic ductal adenocarcinoma (PDAC) poorly responds to 

radiation. Methods to increase oxygen levels in PDAC are therefore desirable. 

Perfluorocarbons (PFCs) capable of loading significant amount of oxygen have emerged as a 

promising oxygen carrier. Therefore we formulated a PFC nanoemulsions (NeVP), which 

showed stability upto 6 months with a droplet size of ~150 nm, a PDI of < 0.3. NeVP with the 

ability of loading oxygen upto 600 mmHg had oxygen release for upto 12 hours in an open 

environment. In a BxPC-3 model and under normoxic conditions, treatment with NeVP blank 

(NeVP) and loaded with oxygen (oxyNeVP) in combination with 4Gy radiation  both increased 

sensitivity to ionizing radiation with a clonogenic assay showing significantly decreased BxPC-

3 colony formation. In addition, -H2AX-probed western blot showed these treatments also 

stopped radiation-induced DNA damage from being repaired in normoxic conditions. In 

hypoxic conditions both NeVP and OxyNeVP reversed the effects of hypoxia with HIF-1 

significantly degraded in BxPC-3 cells. However only oxyNeVP increased sensitivity to 

radiation (4 Gy) causing a significant reduction in colony formation in a clonogenic assay. In 

conclusion, our oxygenated nanoemulsions is a promising system to alleviate hypoxia and 

effectively enhance radiation response. 


