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SI1. Evolution of the article number about the spICP-MS technique since 2010, and main
types of NPs studied by this technique.
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(A) Evolution of the article number about the SP ICP-MS technique since 2010 (used
keywords: “"single particle ICP MS" or "single particle ICP-MS" or "SP ICP MS" or "SP
ICP-MS", source: Web of Science).

(B) Main types of nanoparticles (NPs) studied by this technique (used keywords:
particle ICP MS" or "single particle ICP-MS" or "SP ICP MS" or "SP ICP-MS" and “silver

single

nanoparticles” or “gold nanoparticles” or “titanium dioxide nanoparticles” or “silica

nanoparticles” or “iron oxide nanoparticles” or “nanoparticles”, source: Web of Science).



SI2. Equation of log-normal distribution.

1 2
f(x) = e
Znaz

x: the magnetic nanoparticle number per magnetoliposome, p: the mean (or expectation) of the

distribution, and o: the standard deviation of the distribution.



SI3. Representation of spICP-MS raw data of MLs for four iron concentrations in ppt.
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SI4. Detailed calculations of the average number of magnetic NPs per ML measured by
ICP-MS.

1) Determination of the number of magnetic nanoparticles in the final purified ML
suspension

The mass of 1 magnetite nanoparticle can be expressed by:

mmagnetic nanoparticle = pmagnetite x VSPION

Where Pmagnetite is the volumic mass for magnetite (5.17g/cm®) and Vagnetic nanoparticie 1S the
volume of 1 magnetic nanoparticle with a diameter (drgy) of 10 nm.

The experimental concentration of iron (Fe) in the final ML suspension is given by the ICP-MS
experiments. Thus, the concentration of magnetite (Fe;O,4) in the ML suspension is obtained by
considering the mass ratio (R), which is the inverse of “f” described in the manuscript, between
iron and oxygen in magnetite:

3X Mg,
R=
3X Mg, +4XM,

Where Mg, and Mg, are the molecular mass of iron and oxygen, respectively.

Thus, the experimental concentration of magnetite (Fe;O,4) in the purified ML suspension is
expressed by:

CFe
Crej0, = R

Finally, the average number per liter of magnetic nanoparticles in the final purified ML
suspension is given by the following formula:

C
Fe304

n

magnetic nanoparticles = m
magnetic nanoparticles

2) Determination of the number of MLs in the final purified ML suspension

First, the surface of 1 ML (Sy, ) was calculated considering a ML diameter of 120 nm, according
to DLS measurements.

The surface of 1 lipid head (Spig) Was considered to be 0.7 nm?, based on literature data for a
DPPC head [1].

Thus, the number of lipids in 1 ML is given by the following formula:



3 S
Niipia/mp = 2 X X C

Slipid corrected

Where:

- Stipid corrected 18 the part of the ML surface which is occupied by 1 lipid head whose surface is
Stipid-

- The factor 2 stands for the lipid bilayers (2 different monolayers). Each one was considered
to have the same amount of lipids.

- C is the compacity of a packing of an infinite number of circles on spheres. Based on the
literature data [2,3], C was considered equal to 0.9069.

Finally, the experimental concentration of phosphorous (Cppesp) in the final MLs suspension is
given by the ICP-MS experiments.

Thus, the number of lipids per liter in the suspension is expressed by:

_ N A X CPhosphorus

Where:

Nais the Avagadro number

- Cphosp is the experimental phosphorous concentration (mol/L)

- The factor 0.95 comes from the fact that the 5% of DPTAP in the lipid formulation do not
have phosphorous atoms.

Thus, the average number of ML in the final purified ML suspension is given by

nlipids
Myps = ——
lipids/ML

3) Determination of the number of magnetic nanoparticles per ML

Based on previous calculations in sub-sections (1) and (2), the number of magnetic
nanoparticles per ML is expressed by the following formula:

nmagnetic nanoparticles

n

magnetic nanoparticles/ML = n
MLs
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