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Fig. S1 A) Plan view of the microfluidic chip: 1) quartz chip, 2) culture well, 3) PDMS slab in which the
culture well is carved; B) Cross section of the microfluidic chip with informative sketch of magnets motions.
Magnetic nanocarriers are concentrated into the dashed area between the magnets and, once there, solidly

follow the magnets’ motion along the capillary.



Fig. S2 Experimental set up configuration for magnetically controlled delivery of SPION/SC60H/RA. A)

Overview: 1) incubator, ii) microfluidic chip and magnetic device (further enlarged in B), iii) peristaltic pump
connected via silicone tube to the microfluidic chip, iv) motor controller, v) thermostatic bath, vi) computer.
B) Zoom on (ii) microfluidic chip (Dashed area on A): vii) magnet (The other magnet is symmetrically placed

under the microfluidic chip), viii) microfluidic chip, ix) linear motor.



| SPIONs I
Cls

Fe 2p
01s

Intensity (arb. units)

A

pav e e b b b e b b b L e b e a e

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Binding Energy (eV)

Cls SPIONs@SC60OH I

O1s

h
R4
[

e o
[ b
/
et
—
" b
v i et
P

rampergiios]
W auall

Intensity (arb. units)

S2p i

po b b b be e be i a b by bvvna b ban e bui i

0 100 200 300 400 500 600 700 800 900 1000 1100 1200

Binding Energy (eV)

Cls SC60H I

O1ls

Intensity (arb. units)

SZpI

0 100 200 300 400 500 600 700 800 900 1000 1100 1200

Binding Energy (eV)

Fig. S3 XPS survey spectra of the investigated samples.
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Fig. S4 XPS curve-fitting of C 1s spectra of the investigated samples.
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Fig. S5 Fe 2p;, and O 1s XPS curve-fitting in the SPION sample.
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Table S1. Mean Dy, PDI and C-potential of SPION@SC60H in ultrapure water

time / days Dy / nm (Ampl. %) PDI ¢/ mV

260 + 88 (89) 0.11

t=0 341452
20+3 (11) 0.02
259+ 114 (86) 0.19

t=1 -33.3+5.0
20+ 4 (14) 0.04
254 + 81 (82) 0.10

t=13 -3344+59
22 +5(18) 0.05
289+ 71 (84) 0.06

t=4 -33.9+5.7
22 +4(16) 0.03

7 376 +70 (85) 0.03 342452
27+5(15) 0.03

(pH 5.5, T=137 °C, SPION@SC60H 0.17 mg/mL, [SC60OH] =40 uM).
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Fig. S6 UV/Vis spectra of the aqueous dispersions of SPION@SC60OH/RA (black line) and supernatant (red
line) upon separation by applied magnetic field. Path length 0.1 cm. (UV/Vis spectrum of

SPION@SC60OH/RA (black line) has been multiplied by a factor 100).



Fig. S7 Absorption calibration curve for retinoic acid in DCM. (€3¢6nm = 3.3 x 10*M-!

0.989).
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