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In chemistry and biology the role of confined water is 
an important field. Among the most widely studied of 

confined media is the environment of the reverse 
micelle. Reverse micelles (RMs) are nanometer sized 

water droplets in organic solvents stabilized by 
surfactants. The RMs may be an appropriate model 

system to study photophysics of probe molecules and 
biomolecule dynamics in cellular environments. The 

understanding of photophysics of  Cyanine 5 (Cy5) dye 
in RM is pivotal as it can be used as a label for 

biomolecules to track and analyze their behaviors 
inside biological cells. Moreover, the apprehension of 
the effect of Graphene Oxide nanocolloid (GOnc) on 
photophysics of dye molecules is crucial due to their 

uses in nanomedicine and cellular imaging. 
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Conclusion & Future Work

● Labeling biomolecules.
● Molecular interaction studies 

by FRET.
● Genomic hybridization and 

gene chips.
● Fluorescent assay studies.

● Cellular Imaging.
● Drug delivery
● Cancer therapy.
● Nanomedicine.1. How does confinement affect photophysics of 

probe molecules?
2. How does GOnc affect photophysical properties?
3. How does confinement affect water dynamics in 

connecton with protein folding?

Shimadzu RF6000 Spectrofluorometer Shimadzu UV-1800 UV-VIS 
Spectrophotometer

● Steady-State UV-VIS Spectroscopy.
● Steady-State Fluorescence Emission.
● Steady-State Fluorescence Emission.

● Time-Resolved Fluorescence Spectroscopy

Instrumentation

Big Picture (Alzheimer’s Dissease)!

RM studies provides the protocol to investigate protein folding kinetics and thermodynamics 
stability in connection with neurodegenerative diseases such as Alzheimer’s.

The introduction of GOnc has revealed an interesting new behaviour in both 
fluorescence and absorption spectra. The absorption maxima of GO has 

considerably red shifted compared to lonely Cy5 in aqueous environment and even 
Cy5 reverse micelles, as well as presented a new shoulder peak in both absorption 

and emission.  This present investigation shows that the dye in the nanoparticle 
probably undergoes J-Aggregation inside the smallest reverse micelles. This would 
be similar to the build-up of Amyloid-β Proteins (AB-140, AB-142) inside the brain 

cell causing the neurodegenerative Alzheimer’s disease.

In RM Wo=1 (smallest sizes) the λmax has been red-shifted as compared to Cy5 in water. In RM Wo=0 
Cy5 undergoes dimerization significantly. RM Wo=1 Cy5 as well undergoes dimerization. As the size 

increases dimerization diminishes. 

RM Wo=1 in presence of GOnc has red-shifted significantly compared to RM 
Wo=1 without GOnc. Therefore, GOnc affects photophysics significantly.

RM Wo=0 in the presence of GOnc has been red-shifted. RM Wo=0 with GOnc 
probably does not undergo dimerization. As the RM size increases the λmax gets blue-shifted.

At RM Wo=1 in presence of GOnc the peak is narrow and  λmax is 
significantly blue-shifted. GOnc affects the photophysics. 

RM Wo=1 is narrow as compared to bigger sizes. Certainly the 
photophysics are significantly affected in RM Wo=1 in presence of 

GOnc

Cy5 in water and GOnc RM Wo=30 behaves similarly in contrast with GOnc RM Wo=0, 1.

Quartz cuvettes for UV-VIS absorption and fluorescence spectroscopies, respectively. 
On the rack, the nanoliter pipettes used for reverse micelle preparation.


