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1. Dynamic Light Scattering

We recall the background of Dynamic Light Scattering for the estimate of the hydrody-
namic radius Ry,.

D; is measured indirectly from the particle intensity correlation curve, whose ex-
ponential decay [1] can be approximated by the first two cumulants of the measured
distribution [2] since the large statistics ensure convergence to a Gaussian. Under these
conditions, the Siegert relation holds for g(Z) [3]:

g (1) = B+ (IG(1)])?, ©)

where B is the so-called baseline, 7 is the delay time and G(7) is the field correlation
function. This last function, for homogeneous spherical particles, is:

G(t) = /O cDyemdr , g= 4"’;\HZO sin g 2)

where T' = ¢%D; is the decay rate, c(T) is the weighted distribution of decay rates
for the normalized intensity, 4 is the modulus of a scattering vector determined by the
solvent refractive index n, the laser wavelength (A = 680nm), and 6 is the angle of detection
(0 = 90° relative to the direction of the incident beam). As the NPs undergo Brownian
motion, Ry, is obtained directly from D; using the Stokes—Einstein equation[1]:

kT
~ 6mDsu’

Ry, ®)
where k is the Boltzmann constant, T the absolute temperature, and y is the dynamic
solvent viscosity (1,0 = 1mPa - s at room temperature) (Figure 1d of main paper) [4]).

2. Pump laser

As a pump source for the fluorophore, we use a Q-switched Nd:YAG laser (Quanta-
Ray INDI-40-10-HG, Spectra-Physics), which generates pulses with energy ~ 120 m] at
AR = 1.064um, at a repetition rate v, = 10 Hz. The IR pulses are converted by an
intracavity harmonic generator, followed by a separator, to produce pulses with duration
Ty ~ 5 ns and energy ~ 30 mJ at Ayyy = 355nm. The latter pump a tunable Optical
Parametric Oscillator (OPO) for parametric downconversion (OPO, VersaScan/120/MB —
manufactured by GWU) based on a beta-barium Borate (BBO) crystal. The OPO is tuned to
emit a signal at Ap = 490 nm, which is the optimum absorption wavelength of the of the
FITC dye.

3. Filters calibration

The ND filters F1 must be calibrated to establish the actual relationship between the
actual pump energy sent to the sample and that recorded by the photodiode P1. This is
performed in two steps: (1) calibration of the actual OD of each filter F1 with our pump
pulses at A, = 490 nm; (2) calibration of the actual energy reaching the sample (described
in the main paper) against the measured energy at P1 in the absence of filters F1 (i.e.,
calibration of the entire experimental line). The combination of these two steps gives the
actual pump energy delivered to the sample for each pulse measured by P1.
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Table S1. Calibration of the Kodak Wratten IT OD filters F1 with experimentally determined OD with
our pump pulses at A, = 490 nm.

Nominal OD Experimental OD
0.30 0.430 + 0.004
0.50 0.638 + 0.000
0.70 0.810 £ 0.001
0.80 0.942 + 0.001
0.90 1.076 £ 0.001
1.10 =0.30 + 0.80 1.369 + 0.001
1.50 =0.70 4+ 0.80 1.739 4+ 0.002

An energy meter (PE25BF-C, Ophir) is used to measure the pulse energy for both
steps. Each calibration is averaged over 100 pulses. For filters F1 (step 1), we obtain
the experimental ODs given in the right column of Table S1 (with standard deviation)
corresponding to the nominal OD given by the manufacturer.

4. Temperature increase in sample
An estimate of the temperature increase in the sample can be made by assuming that
the energy of the quantum defect [5] is completely absorbed and converted into internal

energy.
The quantum defect is

Egq = h(wL—wr), 4)

where w; and wr stand for the laser and fluorescence frequencies, respectively. Quantita-
tively, the energy fraction €, is

E
qd
€d = — 5
qd E; ®)
A=A
= ®)
30nm
~ 490nm @
~ 0.06, (8)

and thus, we estimate that approximately 6% of the energy incident on the sample is
converted into heat. The amount of energy absorbed by the sample is therefore E, <
1.8 x 107*] per pulse.

We will focus on the highest energy pulses with the highest NP concentrations at 200
um FITC dilution, where the pump beam is almost completely absorbed by the cell volume
(thickness 2 mm). For all other conditions, the absorbed fraction is lower and therefore the
corresponding temperature increase is also lower.

Due to the geometric shape of the laser pulses coming from the OPO, the volume in
which the energy is deposited is (see Section 3.1 of the main paper)

V, = wxhxd, )
~ 200pum x 500pum x 2000um , (10)
~ 2x1071%3. (11)

The relationship between the temperature rise AT and absorbed energy is

Ex
AT = 12
- 12)
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where C is the specific heat capacity and M is the mass. Since the dominant mass is that of
water, we find that in the irradiated volume, we have

M = 10°Kgm 3 x2x10"1%m3, (13)
= 2x1077Kg (14)

with C = 4187] - Kg~! - K~1. Substituting into Eq. (12), we obtain:

1.8 x 1074]
2 x10~7Kg - 4187] Kg~1K-1’
~ 02K (16)

AT (15)

which represents the increase in temperature per pulse (worst case). For the 10 pulse
sequence used in the experiment, we can expect a maximum 2K temperature increase if we
completely neglect the convection processes spontaneously induced by the heat gradient.
The temperature increase thus remains quite moderate, in agreement with the findings [6]
of very good cell survival in a laser configuration. This is a meaningful test because cells are
very sensitive to temperature changes. We can therefore expect that in most experiments,
the effect of heating by the quantum defect will be negligible.
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