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S1. Materials

Fe;04 nanoparticles (specific surface area: 81.98 m?/g, > 99.5 %), as MNPs, was purchased from US Research
Nanomaterials and stirred in deionized water for a day and then was separated by centrifugation, filtered, dried, and
finally stored in a vacuum oven (50 °C, 40 mm Hg). Acrylic acid (A A, Merck, 99 %) and 2-hydroxyethyl methacrylate
(HEMA, Merck, 99 %) was passed through a basic alumina column to remove the polymerization inhibitor before
use. N-isopropylacrylamide (NIPAAM, Sigma-Aldrich, 97 %), fluorescein isothiocyanate (FITC, Sigma-Aldrich, >
90 %), (3-aminopropyl)triethoxysilane (APTES, Sigma-Aldrich, > 98 %), tetraethyl orthosilicate (TEOS, Sigma-
Aldrich, 98 %), N,N'-methylenebis(acrylamide) (MBA, Sigma-Aldrich, 99 %), azobisisobutyronitrile (AIBN, Acros,
99 %), 2-bromoisobutyryl bromide (BIBB, Sigma-Aldrich, 98 %), Cu(I)Br (Sigma-Aldrich, 98 %), N,N,N’,N" N"-
Pentamethyldiethylenetriamine (PMDETA, Sigma-Aldrich, 99%), bis(thiobenzoyl)disulfide (Sigma-Aldrich, 99 %),
copper powder (Cu(0), Sigma-Aldrich, 99.5 %), Folic acid (FA, Sigma-Aldrich, 97 %), N-hydroxysuccinimide (NHS,
Merck, 99 %), cysteamine hydrochloride (Sigma-Aldrich, 99 %), maleic anhydride (Merck, 99 %), glycine (Sigma-
Aldrich, 99 %), N,N'-carbonyldiimidazole (CDI), N,N'-dicyclohexylcarbodiimide (DCC, Merck, 99 %), triethylamine
(TEA, Sigma-Aldrich, 99.5 %), ammonia solution (25 %, Mojallali), ethanol (Sigma-Aldrich, > 99.8 %), n-hexane
(Sigma-Aldrich, 95 %), acetonitrile (Sigma-Aldrich, 99.8 %), toluene (Merck, 99 %), dimethyl sulfoxide (DMSO,
Sigma-Aldrich, > 99.5 %), diethyl ether (Sigma-Aldrich, > 99 %), acetic acid (Sigma-Aldrich, > 99 %), hydrochloric
acid (HCIl, Mojallali, 37%), ethyl acetate (Sigma-Aldrich, 99.8 %), tetrahydrofuran (THF, Merck, 99 %),

dimethylformamide (DMF, Sigma-Aldrich, 99.8 %) and basic alumina (Fluka) was used as received.

S2. Preparation of FITC-APTES

The FITC-APTES was prepared following a previously described method [S1]. APTES was amino-modified by
fluorescein isothiocyanate as depicted in Scheme S1. To this end, a solution of APTES/ethanol (5 mL/25 mL) was
added to a solution of FITC/ethanol (0.050 g/15 mL) and the reaction was performed for 24 h at room temperature

and dark room conditions. The FITC-APTES adduct was stored at 4 °C and dark room conditions until used.
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Scheme S1: Synthesis route of FITC-APTES

To realize the synthesis of FITC-APTES, FT-IR analysis was used. According to FT-IR spectrum of APTES (Figure
S1-a), characteristic peaks at wavenumbers of 765, 1100, 1280 and 1620 cm! are related to N-H wag, Si-O-C bonds,
stretching C-N and bending N-H vibrations respectively. The FTIR spectrum of FITC (Figure S1-b) shows the
characteristic —-N=C=S peak at 2100-2150 cm"!. Also, characteristic peak of aromatic -OH groups and ether bonds are
located at 3160 and 1105 cm! respectively. Furthermore, aromatic keto groups of FITC show a peak around 1715 cm’
! merged with the peak of acidic carbonyl groups at 1700 cm!. Complete disappearance of —-N=C=S peak in FITC-
APTES spectrum (Figure S1-c) can be the main reason to realize the reaction between FITC and APTES and

synthesize of FITC-APTES.

1730 1650

3160 2100-2150

1105

Transmittance (a. u.)
[

I | I l | | I I I l ) I 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-')

Figure S1: FT-IR spectra of a) APTES, b) FITC and c¢) FITC-APTES



S3. Synthesis of RAFT agent

Although atom transfer radical polymerization (ATRP) is the most investigated controlled radical polymerization
technique [S2-S3], it is uncontrolled in polymerization of acid-functional monomers such as acrylic acid [S4-S5].
Synthesis of (tert)-butyl acrylate [S6] and the subsequent selective deprotection reaction by trifluoroacetic acid or
trimethylsilyl iodide leads to PAA. However, the incomplete deprotection and the cleavage of other ester bonds [S7]
are the main problems. To solve this problem, reversible addition-fragmentation chain-transfer (RAFT)
polymerization [S8-S9] seems to be more applicable. However, the synthesis of RAFT end-functionalized initiators
is not so facile. The possibility to convert ATRP initiators, which are readily accessible, into RAFT mediators using
a simple methodology would be of great value [S10-S11].

To synthesize RAFT agent from ATRP initiator, 2-bromoisobutyryl bromide (8.4 mL, 0.6 mmol), Cu(0) (1.180 g,
0.018 mol) and bis(thiobenzoyl)disulfide (0.200 g, 0.6 mmol) were dispersed in 50 mL toluene. Then, a mixture of
CuBr (0.372 g, 2.6 mmol) and PMDETA (1.2 mL, 1.000 g) were added to the reactor and temperature was raised to
40 °C and reaction was continued for 24 h at nitrogen atmosphere. The resulting dark brown mixture was passed
through alumina column to remove Cu compounds and obtain a purple mixture. The final product was dried for 24 h
at 40 °C in vacuum oven. The reaction mechanism is depicted in Scheme 4. Copper contents of synthesized RAFT

agent was determined as 0.8 ppm via atomic absorption spectrometer (AAS).

: j(© i i
S
S BVX)L CuBr, PMDETA, Cu(0) %L
s Br ’ 4 Br
Q)J\ S + HaC CHs toluene ) Q)LS
bis(thiobenzoyl)disulfide BIBB RAFT agent

Scheme S2. The synthesis reaction of RAFT agent from ATRP initiator

"H NMR (DMSO-de): 2.1 ppm (-C(CH:),-, 6H), 7.1-7.3 ppm (aromatic ring, SH)

S4. Synthesis of FA-NHS
To synthesis FA-NHS, a previously described method was used [S12]. FA (1.100 g, 2.2 mmol) and TEA (0.5 mL)
were dispersed in 50 mL DMSO and after adding a mixture of NHS (4.5 mmol) and DCC (2.4 mmol), reaction was

performed for 24 h at dark room conditions. To remove side product (dicyclohexylurea), reaction mixture was filtered



via glass wool to obtain a light yellow mixture. Then, an orange-colored gel was obtained after adding a large amount
of diethyl ether. Finally, after filtration, the final product was dried for 48 h at 40 °C in vacuum oven and kept at -20

°C. The reaction mechanism is depicted in Scheme S3.
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Scheme S3: Synthesis route of FA-NHS

S5. Synthesis of folate-cysteamine (folate-SH)

To synthesis folate-SH, a previously described method was used [S13]. Cysteamine hydrochloride (0.059 g, 0.8 mmol)
and TEA (0.2 mL) were added to a mixture of FA-NHS in DMSO (20 mL) and reaction was performed for 24 h at
room temperature. Yellow-colored product was reprecipitated via large amount of diethyl ether. The final product was
washed by means of deionized water several times and dried for 48 h at 40 °C in vacuum oven. The reaction

mechanism is depicted in Scheme S4.
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Scheme S4: Synthesis route of folate-SH



S6. Synthesis of N-glycinylmaleimide (GMI)

To synthesis GMI, a previously described method was used [S14]. A solution of maleic anhydride (10.450 g, 0.1065
mol) and glycine (8.000 g, 0.1065 mol) in acetic acid (100 mL) was stirred for 3 h to produce glycidyl maleic acid
(GMA). GMA was filtered and washed with deionized water and purified via recrystallization. Then, GMA (2.910 g)
was dispersed in toluene (100 mL) and TEA (4.900 g) was added. The mixture was stirred and refluxed for 2 h while
the produced water was removed from system. Then, product-containing toluene was separated from produced brown-
colored oil. Toluene was evaporated and after adding HCI, pH was reached to 2 and extraction was performed via
ethyl acetate. The final product dried for 48 h at 40 °C in vacuum oven. The reaction mechanism is depicted in Scheme

S5.
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Scheme S5: Synthesis route of GMI

S7. Drug release kinetics
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Figure S2: The curve of zero-order model mechanism of drug release
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Figure S3: The curve of first-order model mechanism of drug release
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Figure S4: The curve of Higuchi model mechanism of drug release
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Figure S5: The curve of Korsmeyer-Peppas model mechanism of drug release

S8. Instrumentation

Transmission electron microscope (TEM), Tescan Mira, with an accelerating voltage of 120 kV was used to study the
morphology of the nanoparticles. All the samples were prepared by a drop-dry method on carbon-coated copper grids.
Fourier transform infrared (FT-IR) spectra were recorded on a Bruker Tensor 27 FT-IR-spectrophotometer, within a
range of 500-4000 cm™! using a resolution of4 cm™. An average of 24 scans has been carried out for each sample. The
samples were prepared on a KBr pellet in vacuum desiccators under a pressure of 0.01 torr. Thermal gravimetric
analyses were carried out with a PL thermo-gravimetric analyzer (Polymer Laboratories, TGA 1000, UK). The
thermograms were obtained from ambient temperature to 600 °C at a heating rate of 10 °C/min. A sample weight of
about 10 mg was used for all the measurements, and nitrogen was used as the purging gas at a flow rate of 50 mL/min.
The magnetic properties were obtained using a vibrating sample magnetometer (VSM 7400 Lake Shore, U.S.A.). A
dried sample weight of about 10 mg was used for all the measurements. X-ray diffraction (XRD) spectra were collected
on an X-ray diffraction instrument (Siemens D5000) with a Cu target (A = 0.1540 nm) at room temperature. The system
consists of a rotating anode generator which operated at 35 kV and 20 mA. The samples were scanned from 20 = 10
to 80 © at the step scan mode. The diffraction pattern was recorded using a scintillation counter detector. Ultraviolet-

visible (UV-vis.) spectra from liquid samples were recorded on a Perkin-Elmer Lambda 9 instrument. The



concentration of nanoparticles was 0.1 mg/mL. The thermoresponsive and pH-sensitive behaviors of the different
samples were investigated by UV-visible absorptions at 600 nm. The concentration of nanoparticles was 0.1 mg/mL
of water. The measurement was done after the samples were dispersed in deionized water and allowed to be thermally
stable for 1 h. 'H NMR (300 MHz) spectra were recorded on a Bruker Avance 300 spectrometer using deuterated
dimethyl sulfoxide (DMSO-de) as solvent and tetramethylsilane (TMS) as an internal standard. The copper content of
synthesized RAFT agent was determined via an atomic absorption spectrometer (Varian Australia, AA 280). A
calibration of 5 different concentrations of a standard provided by a special supplier was done. Then, after drying

sample, it dissolved in HNOj; for AAS analysis.
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