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NV Nanodiamonds for Biology

~
=)

50

@
=3

25 25

Intensity (arb. units x10%)
&
Intensity (arb. units x10%) |
&

Intensity (arb. units x103)
Intensity (arb. units x10%)

0

0 0 0
300 500 700 900 1100 300 500 700 900 1100 300 500 700 900 1100 300 500 700 900 1100
Wavelength (nm) Wavelength (nm) Wavelength (nm) Wavelength (nm)

Dei Cas, L. Adv. Func. Mat. 2019, 29

Do not photobleach
* Are not cytotoxic
e Uses:
* fluorescence marker
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Figure 3. Tracking cell division of FND-labeled Hela cells by DIC/epifluorescence microscopy. The tracking was conducted for up to 6 days of post-

labeling incubation as indicated. Scale bars are 20 pm.

Fang, C., Small 2011, 7, No. 23, 3363-3370
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T, Relaxometry
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Current Limitations

* UnfavourableT, . ..

* Inhomogeneous size,

shape, brightness : :
Single crystal Nanodiamond
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Motivation for In-Solution Measurements

e 1. Efficient material characterisation
b . .. '.“ 2. Paramagnetic sensing of dispersed targets
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* Simple apparatus/operation




In-solution Apparatus

e 10 pg/ml sample

e 200 pL

e 15-50 mins/measurement
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Which size is the most sensitive?

Available Condensed water

hopping sites layer Surface
‘ ' impurities
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—H Physics of Condensed Matter

A. Laraoui, Nano Lett. 605 (2021) 412767

2012, 12, 3477-3482
Suggests smaller is better. The sensitivity for a particular evolution time (1):
HOWGVGF, Ftarget = 1—‘measured _Fintrinsic SNR= RtROTtOt%e_FintrinsicT(l _ e—l"measured‘r)

\} T

Single crystal I';,.....,c =1000 Hz compared to Contrast (a) ke
5000-10,000 Hz in nanodiamonds. Number of photons collected (—*2=)

Intrinsic relaxation rate (I';,;insic)

Measured relaxation rate (I, sured)
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Which size is the most sensitive?

-Tested sensitivity using gadobutrol —

— . . . o5 . . . > ( MRI contrast agent.
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Conclusions

* In-solution T; measurements are
simple to perform with high
throughput

e An attractive platform for
characterisation studies

* A new modality for paramagnetic
sensing : -

Next:
1. Improve collection efficiency to reduce acquisition time

2. Use surface functionalisation to specifically bind targets
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