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Graphene quantum dots (GQDs) is an emerging nanocarbon platform 
that is now actively utilized for therapeutic applications. Their increasing 
popularity arises due to relatively high biocompatibility, water solubility, 
optical properties enabling multi-color fluorescence imaging and the 
ease of functionalization with a variety of therapeutic agents. Such 
properties pave the way for a variety of imaging and sensing 
applications. Detecting dopamine can provide insights about the neural 
health and the activity of neurotransmitters in the brain. However, due to 
the presence of dopamine receptors throughout our body, this will also 
help assess other vital functions including secretion of pituitary 
hormones, gut motility, immunomodulatory effects in inflammation-
related diseases and cardiovascular effects (dopamine can act as both 
autocrine or paracrine compound in the mammalian heart). 
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Quenching

Preparation
We are utilizing RGQDs (reduced graphene quantum dots) synthesized 
top down from reduced graphene oxide for dopamine sensing. 

Preparation of RGQDs:

RGO (5 mg) 20 mL 1 mL

Dialyze

RGQDs

Preparation of Paper Dots:

40 ul of 1 mg/ml of 
RQGDs

40 ul of different 
concentrations of 
dopamine 

Preparation of Gel Dots:

25% gel to 
water solutionPluronic 

Gel 4.8 ml of gel + 0.6 
ml of 5 mg/ml of 
RGDs

30 ul of different 
concentrations of 
dopamine 

• 250 ul of 1mg/ml RGQD was mixed with 250 ul of dopamine [1000 ng/ml to 1 ng/ml]
• NIR spectra shows a trend of quenching with increase in dopamine concentration

Lowest Concentration

Highest Concentration

• 40 ul of 1 mg/ml of RQGDs 
was added to paper dot and 
was allowed to dry for 15-20 
minutes

• 40 ul of different 
concentrations of dopamine 
was added [1000 ng/ml to 1 
ng/ml]

• Imaging at NIR 808 nm 
shows a trend of quenching 
with increase in dopamine 
concentration (NIR 808 filter 
was used)
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• Pluronic and water were added in 1:4 ratio to make a gel 
• 0.6 ml of 5 mg/ml of RGDs was added to 4.8 ml of gel
• 30 ul of different concentrations [1000 ng/ml to 100 ng/ml] 

of dopamine and was let to dry 2 hours
• Imaging at NIR 808 nm shows no trend of quenching with 

increase in dopamine concentration (BP 1000 filter was 
used)
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● For imaging using paper dots, 
we found that quenching 
follows the trend of the higher 
the dopamine concentration, 
the more quenching that occurs 
of RGQD fluorescence.

● For both dopamine solution in 
water and PBS, the quenching 
was noticed. However, the 
dopamine PBS solutions had 
higher fluorescence. 

● No such trend was noticed for 
gel samples

● Our spectra confirms the 
quenching action even for low 
concentrations that could not 
be confirmed in the imaging 
technique

● Different motifs on GQDs for better 
sensing of dopamine

● Study the effects at different pH

● Use other GQDs (NGQDs, AlGQDs) to 
determine if and how they quench or 
fluoresce when in contact with 
dopamine

● In vivo studies for sensing 
applications using gels

● Interaction of GQD with dopamine-o-
quinone to make sensing more 
specific with dopamine

● Studies with different biocompatible 
gels (PEGDA)
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Graphene quantum dots (GQDs) are tiny carbon 
structures gaining attention for medical use. They're 
biocompatible, soluble in water, and can light up at 
different wavelengths aiding imaging. These GQDs 
can also easily carry therapeutic substances because 
of their small size and specific targeting abilities. In 
this study, we discuss how using these properties of 
GQDs we can detect dopamine at very low 
concentrations in our body. Since dopamine receptors 
are widespread throughout the body, this detection 
can also shed light on other vital functions like 
hormone release and heart activity. GQDs offer a 
promising avenue for studying and treating various 
health conditions.  


