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Area of Research –Competencies

Design and Development of Fluorescent probes and assays for molecular diagnosis of disease 
biomarkers.

Fluorescent platforms:

• Fluorescent dye doped nanomaterials

• Metal nanoclusters

• Metal nanoparticles

• Quantum dots

• Carbon dots & carbonaceous materials

• Lanthanide Luminescent and Upconversion nanoparticles

• Molecular Imaging and sensing Luminomagnetic Nano

particles for Bimodal Imaging Magnetic Nano particles

• Superparamagnetism - MRI Contrast agents

Mechanisms 

• Fluorescence Resonance Energy Transfer (FRET)

• Photoinduced energy transfer (PET)

• Dexter energy transfer (DET)

• Fluorescence Anisotropy 

https://doi.org/10.1007/s10876-017-1221-1.

https://doi.org/10.1002/bio.4411

.

https://doi.org/10.1007/s10876-017-1221-1
https://doi.org/10.1002/bio.4411


Figure 1. Classification of AD biomarkers. The figure illustrates the 
classes of blood-based AD biomarkers 

• Alzheimer's disease 

Amyloid –β, α-synuclein, 

Tau protein

• Parkinson's disease -

neurofibrillary tangles 

(NFT)

• Early diagnostic 

biomarkers : Metal ions 

(Zn, Cu, Fe, Na, Ca)

• ϓ-aminobutyric acid

• Autism Spectrum 

disorder 

Sensing of Biomarkers for Brain Disorders

Emerging biomarkers 

• Arachidonic  acid

• Homovanillic acid

• Glial fibrillary acidic protein  

(GFAP)

Prognostic markers

• β-casomorphin 7

• Neurofibril aggregation,  

nCRNAs

• Lipid hormones

• Amino acids- alanine, 

lysine,lactate

Biomarkers associated with neurological disease in Plasma/ CSF



Research proposal

Methodology

Fluorescence Anisotropic 
studies

FRET based system for 
sensing (Upconversion and 
other fluorescent entities)

Circularly polarised 
Luminescence 

Fluorescent imaging agents 
for image guided robotic 

surgery-

Figure 2. Exploring Anisotropic behaviour in protein 
aggregation



Requisite Expertise in Research area

1. Dr. Migita M D'Cruz , DM Geriatric Psychiatry, Associate

Consultant -KIMS Health , Thiruvananthapuram , KERALA,

INDIA

2. Neurologists from SCTIMST , Thiruvananthapuram , KERALA,

INDIA

• Expertise and Resources sought
• Expertise : Optical Reading devices , Fabrication , Machine

Learning Algorithm- Artificial Intelligence

• Circular Chemiluminescence Spectroscopy

• Expertise in chiral recognition of neurological

markers using circularly polarized luminescence

• Resources: Biobanks, Clinical samples

• Seeking for clinical samples and clinical data bases

augmented for early neurological biomarker testing.

• Image guided brain tumor surgery using

fluorescence platforms.

Indian Partners - Committed

https://kusicc.ac.in/

Equipment Intended to be Purchased in imminent future

@University of Kerala Kariavattom Campus

Circular Dichroism Spectrometer, Small animal Imaging Facility ,High

resolution transmission electron microscope (300 kv),Ultra-pure water

supply , Cryocube (Deep Freezer),X-ray Diffractometer, Scanning

Tunnelling Microscope, Impedance Analyser

RESOURCES AVAILABLE AT UNIVERSITY OF KERALA

Central Laboratory for Instrumentation and Facilitation



Equipments available  with the  research group

Edinburgh FLS 1000  Integrated with  

Inverted Nikon Ti2 microscope for Molecular  

Fluorescence Imaging 

Spectrofluorometer Jasco FP8300 Duetta Horiba Fluorescence 

and absorbance spectrometer

FTIR Spectroscopy 

Agilent technology 

Cary630

UV-Vis Absorbance 

Spectrometer Perkin- Elemer

lamba 365 HPLC-Jasco Pu-2080

Advion expression 

LCMS mass 

spectrometer
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