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NTU’s Breakthrough in X-ray Detection Technology 
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In a revolutionary breakthrough poised to transform the landscape of radiation detection, scientists 
have achieved significant enhancements in X-ray imaging capabilities through the strategic 
integration of gold layers into detection devices. The innovation promises to catalyse developments 
and innovations in a myriad of fields and applications. 
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Led by researchers from Nanyang Technological University, Singapore (NTU Singapore), in 
collaboration with Poland’s Lukasiewicz Research Network-PORT Polish Centre for Technology 
Development, the breakthrough achieved by scientists in advancing X-ray imaging with gold 
represents a significant milestone in the field of radiation detection. 
 
With its potential to enhance medical diagnostics, security screening and scientific innovation, it is a 
testament to the power of interdisciplinary collaboration and technological innovation in shaping 
the future of imaging technology. 
 

https://www.ntu.edu.sg/research/research-hub/news/detail/a-golden-key-unlocks-sharper-imaging-and-faster-scanning-with-x-rays


Traditionally, X-ray detection relies on scintillating materials that emit visible light upon exposure to 
X-ray radiation. By strategically incorporating a layer of gold into these scintillating materials, 
researchers observed a remarkable 120% increase in the brightness of emitted light. This 
enhancement translates to significant improvements in image sharpness, clarity, and detail, 
promising more precise and efficient X-ray imaging capabilities. 
 
At the heart of this breakthrough lies the unique plasmonic properties of gold, where electrons 
within the metal respond to radiation by generating synchronised wave-like patterns known as 
plasmons. These plasmons interact synergistically with scintillating materials, accelerating the 
emission of visible light and intensifying its brightness. As a result, X-ray detectors equipped with 
gold layers exhibit superior performance compared to conventional materials, offering unparalleled 
imaging quality and processing speed. 
 
The integration of nanoscale plasmonic materials with scintillating compounds heralds a new era in 
radiation imaging technology, bridging the realms of nanotechnology and radiation detection. 
Leveraging the unique properties of gold at the nanoscale, researchers have unlocked a wealth of 
possibilities for enhancing X-ray detection systems. This interdisciplinary approach represents a 
pioneering feat in scientific innovation, offering promising avenues for applications in medical 
diagnostics, security screening, and beyond. 
 
The implications of this groundbreaking research extend far beyond the realm of traditional X-ray 
imaging. With sharper and more efficient detection capabilities, medical professionals can anticipate 
enhanced diagnostic accuracy, reduced scan times, and improved patient outcomes. Similarly, in the 
realm of security screening, the ability to generate clearer and more detailed X-ray images promises 
heightened security measures and faster processing times, bolstering efforts to ensure public safety 
and security. 
 
This remarkable breakthrough underscores the transformative potential of collaborative endeavours 
in driving technological innovation. By bringing together experts from diverse disciplines, 
researchers have pushed the boundaries of possibility and paved the way for groundbreaking 
advancements in radiation detection. Moving forward, continued collaboration and interdisciplinary 
research efforts will be paramount in unlocking new frontiers in imaging technology and addressing 
pressing societal challenges. 
 
NTU is leveraging cutting-edge digital technology to revolutionise diagnoses, treatment, and 
ultimately, patient outcomes, paving the way for a new era of precision healthcare. Through 
innovative initiatives, NTU aims to harness the power of digital advancements to optimise medical 
processes, enhance treatment efficacy, and improve overall patient well-being. 
 
OpenGov Asia reported that NTU Singapore researchers developed microdroplets, one-third the size 
of human hair, capable of detecting disease biomarkers and administering precise light-activated 
therapy, spearheading a breakthrough in disease diagnosis and targeted treatment. This innovation 
offers a highly sensitive detection method for critical disease markers like exosomes. 
 
As the world stands on the threshold of a new era in radiation imaging, the integration of gold-
plasmonic technologies offers a glimpse into a future where healthcare and security are transformed 
by cutting-edge detection systems. With ongoing research and collaborative efforts, the golden key 
to sharper X-ray imaging holds the promise of a safer, healthier, and more secure world for 
generations to come. 
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