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Exogenous and endogenous heat generation inside cells is a subject of intense debate in recent
times. Most of the thermometric systems proposed for intracellular thermometry are noncontact
luminescent nanothermometer (LNT) capable of acquiring local temperatures with spatial and
temporal resolution at the nanoscale. LNT must operate at the physiological temperature range
and show an outstanding thermometric performance response. Nevertheless, the main and most
difficult requirement that LNT has to meet for intracellular mapping is the stability in the
intracellular environment. Accurate and noninvasive monitoring of subcellular temperature
changes in individual cells might help to clarify intricate cellular processes and led to development
of novel diagnostic and therapeutic technologies. For example, Magnetic induction heating of
nanoparticles can be a powerful non-invasive technique for hyperthermia therapy of cancer.!!
However, controversy has been established between those who theoretically predict that it is not
physically possible to achieve substantial temperature increments between the heat source and
those who measured temperature gradients. The capacity and efficiency of such local heating
systems should require of an adequate local temperature control of magnetic nanoheaters
(MNHSs). Therefore, single nanoparticles integrating both functions, magnetic heating and
luminescent thermometry (MNH-LT), should be the best option. @

Here, we present a system for intracellular mapping and able of measuring local
temperature gradients in intracellular magnetic hyperthermia using a ratiometric luminescent
thermometer based on Lanthanide complexes (Ln= Sm®Y/Eu®'). The Eu** and Sm3'-based
complexes can covalently bonded on amphiphilic block copolymers (ABCP). The adequate
selection of the lanthanide complexes combined with the protection provided by the polymer
coating have made it possible to obtain new MNH-LNT and polymeric Ln doped Nanopatrticles
that are robust measurement systems that retain their thermometric properties inside the
intracellular environment. Making use of these luminescent probes, we have been able to record
two-dimensional (2D) thermal images showing subcellular gradients of ~5 degrees between the
nucleolus and the rest of the cell B and measuring temperature increases of around 11°C at the
MNH surface without any appreciable temperature increase in the cell membrane during the
application of intracellular magnetic hyperthermia.
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