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Abstract FIndings Graphical Data
A Fluorescencdecreasebnearly with increasdn temperature

Non-invasive temperaturesensingis necessaryor the analysisof biological A Spectrakhapéis retainedandquenchings reversible | N-GQD Absorbance |rGQD Absorbance

processesccurringin the humanbody including cellular enzymeactivity, protein A UV-Vis GQD absorbancehowsno temperaturelependence Heating S g |15 |
expression,and ion regulation Consideringthat a variety of such biological A Neatinfraredabsorbancéeatureshowsreversibleincreaseawith temperature ﬁggzﬁ : gé
processesccuratthe microscopicscale,a mechanisnallowing for the detectionof Gr aphi cal Data v X

the temperaturechangesn microscopicenvironmentss desired Although sever £ oot ) -
suchtechniguesavebeendevelopednvolving nanomaterialsthereis still a neeiL | N-GQD Visible Emission - P

in deterministic noninvasive biocompatibleapproachallowing for temperatur Heating e e || ¢ 2 Heating I T
measurementsoth outsidethe cellsandin theintracellularcompartmentsHerewe 00 T 2 Cooling - R [
developa novel approachutilizing grapheneguantumdots (GQDSs) as agentsfor 22000 - o 5 oo | s 3
suchdetection Becausef their small 2-5 nm size,noninvasiveoptical sensitivit — 3 .
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to temperaturechangeand high biocompatibility, GQDs enablebiologically safa % oo '
subcellular resolution imaging Both bottomup synthesizednitrogendope

graphenaguantumdots and quantumdots producedfrom reducedgrapheneoxide |

via top-down approachin this work exhibit temperaturenduced fluorescence 18000 -
variations used as sensing mechanism Distinctive quenchingof quantum dot |
fluorescenceby up to 19.8 % Is observed,in a temperaturerange from 253 Femmerature -G
to 493 , In agueousolution,while the intensityis restoredo the original valuesas e Graphene Quantum Dots in HelL a Cells
thetemperaturelecreasebackto 253 . A similartrendis observedn vitro in HelLa | rGQD Visible Emission | rtGQD NearInfrared Emissior]
cells as the cellular temperaturels increasedfrom 253 to 413 . Our findings
suggesthat the temperaturalependentluorescenceguenchingof bottomup an

top-down-synthesizedjrapheneguantumdots canserveasnoninvasivereversibl

deterministic mechanismfor temperaturesensingin microscopic sulcellular N-GQDs
biologicalenvironments VIS

PurpOse COOIing COOIing
rGQDs

The purpose of this experiment i1s to explore the use of graphene guantum-dot VIS
derivatives as Intracellular intensity luminescence nano-thermometers Also, this
experiment served to answer If the graphene quantum-dots displayed reversible
photoluminescentquenchingasintensity luminescencenano-thermometers
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A N-GQDs and rGQDs show fluorescenceguenchingas the temperaturle
‘ N-GQD AbsorbanceIa ‘rGQDAbsorbancela A of theen_vanr_nenincreases _

A Insulated Microscopy Thermal Device: Modeled wAiltoDeskPro. and Heating Heating _Quenc_:hlngls inear and reversible temperaturecan be deducedirom

engineered by TCU Engineering specialists. |nten§|ty
A Thermoelectrical Peltier Modules were used as a heat source due to their A UV-Vis absorbanceloesnot dependon temperatureNIR absorbance

compact size, heating rate, and controllability. ~900nmincreases
A Copper is used for its thermal conduction properties. A NearinfraredrGQD emissionshowstemperaturelependencepotential
A Thermal paste adheres modules to copper surface. Cooling Cooling for in vivo nanotermometty
A Cover slips, with sample sealed between them, are placed below copper. A Fluorescence/temperatudependencés retainedin vitro in HeLacells
A A thermistor is placed next to the cover sliphermal paste adheres thermistor within biologicaltemperatureange

t0 COpper. | | A N-GQDs and rGQDs are promising intracellular imagingbased
A To control potential, a DC power supply is connected to the module. fem ¢
A Thermocouple is used for temperature readings. PETAUTEENSOTS
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