+4+ .
444+ :

i 3 QUANTERA

44 TR §
S e *;.’ “ . i N

Color centers in diamond for intra- and extra-cellular
quantum sensing — EXTRASENS

To advance both fundamental life sciences and practical medicine, EXTRASENS Is developing a tool capable of

: . measuring electromagnetic fields, temperature, and pH at nanometer precision. This multimodal quantum biosensor
o= T Integrates super-resolution bioimaging capabilities and leverages nitrogen-vacancy (NV) and silicon-vacancy (SiV) color
centers embedded in biocompatible diamond single-crystal nanoneedles.

Objectives

O1. CVD synthesis of diamond nanoneedles (80-120 nm length, 20-25 nm base, 3-5 nm apex) with >5 NV centers near the surface and >5 SiV
centers >10 nm from NVs for multimodal sensing.

O2. Biofunctionalization enabling safe endocytosis or membrane anchoring, compatible with quantum sensing.

O3. Diamond-PAINT/SOFI microscopy methods for multimodal sensing (fields, temperature, pH, ROS) and <20 nm resolution imaging.

O4. Automated calibration methods and software for super-resolution imaging with nanoneedles.

O5. Proof-of-concept demonstration of multimodal sensing and imaging in living cells or membranes.

O6. Exploitation plan covering DNN synthesis, biofunctionalization, sensors, and imaging.

Diamond nanoneedles synthesis Quantum sensing and applications
d A robust and scalable synthesis technology has been O Temperature sensing:
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d To optimize sensing performance, e ol
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polymer-coated FNDs optimized for
the binding of sSIRNA.

Intermediate conclusions

dTwo synthesis strategies were realized: one for sub- PVA - poly(vinyl alcohol)

Cop*-FND:siRNA
collector

PCL — poly(caprolactone)

200 nm nanocrystals, and another for high-yield
multi-layer growth.
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