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Abstract  
 
Thermogels are valuable soft materials for biomedical applications. At low temperatures, they remain as 
solutions which can be used to entrap therapeutic payloads such as drugs and proteins within their solvated 
polymer matrices. Upon injection into the body, higher body temperatures cause the solutions to gelate in situ 
at the site of injection, allowing localized placement for applications such as drug delivery. Herein, we present 
our three-component thermogelling polyurethane technology comprising of biocompatible polyethylene glycol 
(PEG), poly(propylene glycol) (PPG) and a third component, which can be poly(caprolactone) (PCL), 
poly(tetrahydrofuran) carbonate (PTHF) or poly[(R)-3-hydroxybutyrate-(R)-3-hydroxyhexanoate] (PHBHx), as a 
unique platform for biomedical applications. Our thermogels loaded with anticancer drugs were highly effective 
for inhibition of tumour growth in vivo using mice models. Docetaxel-loaded PEG-PPG-PHBHx thermogels 
showed enhanced anti-melanoma effects on solid melanoma tumours compared with the free drug, whilst 
exhibiting excellent biosafety and no apparent harm to organs. With doxorubicin-loaded PEG-PPG-PTHF 
thermogels, sustained drug release for 16 days in vivo successfully inhibited growth of hepatocellular 
carcinoma. Impressively, incorporating a dye capable of aggregation-induced emission into the polymer 
structure allowed it to be used to track in-vivo doxorubicin release status and gel degradation, revealing valuable 
insights on the drug transportation pathways. Recent efforts on PEG-PPG-PCL thermogels are concentrated 
on their unprecedented use in vitreoretinal surgery as a vitreous substitute and an internal tamponading agent. 
The thermogel showed long-term biocompatibility in rabbit vitrectomy models, and was an effective 
endotamponade in a non-human primate surgical retinal detachment model.  This is likely attributed to the 
thermogel providing support for the retina and preventing subsequent re-detachments. Intriguingly, there is 
reformation of a vitreous-like body that mimics the property of natural vitreous as the polymer biodegrades over 
three months. Thermogels offer vast scope for customizable tuning of their mechanical properties for various 
biomedical applications. We have also successfully modified the polyurethane synthesis conditions using 
different monomer ratios together with novel catalysts, which allowed thermogels of vastly improved stiffness 
and mechanical strength to be accessible. Studies are currently underway, and this opens up new and exciting 
avenues for our thermogels to be used in further biomedical applications requiring higher mechanical strength. 
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