Shedding light on the brain oxygen and
metabolic regulation
Patient brain tissue well being monitoring for enhancing
clinical prognosis and care
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Ilias’ main research interests are both in the development and use of optical techniques
in medicine to monitor brain tissue oxygenation and mitochondrial metabolism. His most
recent developed optical system (called pHOS) is being used by clinicians at the National
Hospital for Neurology and Neurosurgery to monitor non-invasively brain tissue oxygenation and metabolism in brain injury patients. Currently Ilias work is centred in the development of the next generation of brain multimodal spectroscopy technologies through
combination of optics and MR techniques to investigate hypoxic-ischaemia and neonatal
encephalopathy.
Monitoring the tight balance of brain oxygen delivery and brain tissue metabolic rate is
a major aim in patient care. Using light in the near infrared region of the spectrum (between 700-1000nm, just beyond the red end of visible light), biological tissue, with water
as its major constituent, exhibits relatively low absorption, enabling multiply-scattered
light to penetrate several centimetres into the brain. The relative absorption of different
wavelengths of this light allows us to determine the colour of the blood, which is dependent upon the amount of oxygen it is carrying. In addition using multiple wavelengths other
chromophores can be resolved such as
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