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Scheme S1. Mechanism of charge conversion of PAMA/DMMA at pH 6.8.
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Scheme S2. Synthesis route of PAMA/DMMA.
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Figure S1. '"H NMR spectra of PAMA and PAMA/DMMA.
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Figure S2. UV-Vis spectrum of Cu-LDH at [Cu] = 125 pg/mL.
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Figure S3. Infrared thermal images of deionized water and aqueous Cu-LDH nanoparticles
with different copper concentrations ([Cu]: 125 pg/mL) under 808 nm laser irradiation with a

power density of 1.0 W/cm? for 5 min.

Time (min)

Figure S4. Photostability tests of Cu-LDH suspension for five cycles at [Cu] = 125 pg/mL

under 808 nm laser irradiation with a power density of 1.0 W/cm? for 5 min.
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Figure SS5. (A) Temperature profiles of Cu-LDH irradiated with 808 nm laser for 300 s,
followed by a natural cooling for 300 s (laser was turned off). (B) The determination of system

time constant () calculated by the linear regression of the 300 s-cooling profile of Cu-LDH.
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Figure S6. Colloidal stability of Cu-LDH@PAMA/DMMA in PBS and DMEM with 10 %
FBS.
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Figure S7. Time-dependent cellular uptake of Cu-LDH@PAMA/DMMA in Raw 264.7 cells

(A) and B16FO0 cells (B).

Table S1. GPC data of PAMA and PAMA/DMMA.

Polymers Mn (Da) M (Da) PDI DP

PAMAR 4685 5209 1.112 28
PAMA/DMMAR 6988 7388 1.057 18
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Table S2. Size and Zeta potential of Cu-LDH@PAMA/DMMA at different mass ratios of

PAMA/DMMA to LDH.
PAMA/DMMA  Cu-LDH@PAMA/DMMA
: Cu-LDH Number PDI Zeta
(nm) (mV)
Cu-LDH 394 0.115 +33.7
5:1 522, 0.112 -26.6
4:1 53.7 0.112 -25.2
¢ sl 509 0126 256
TRt TTTT 9.9 0127 219
1:1 120.6 0.141 -11.5
0.5:1 152.1 0.373 -8.3
0,2:1 283.4 0.412 -6.9
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Table S3. Coating content calculated based on the carbon amounts of nanoparticles and TGA

analysis.

Method Elements Cu-LDH? Cu-LDH@PAMA/DMMA
Cu 15 -
ICP Mg 15.5 -
Al 8 -
C 0.8 32.6
H 3.9 5.1
CHN
N 0 4.1
(Est. Coating) - 66.2%
Weight Loss 42.1 83.4
TGA _
(Est. Coating) - 71.3%

# The approximate chemical formula was Cug Mg, »Al(OH)3Cl ¢(CO3%)g,-2H,0.

* The weight % was estimated based on C weight % as the polymer contains 48.4% C in
their chemical formula.

$ The weight % was estimated from the weight loss in TGA by the following equation:
coating wt% = measured weight loss % of coated Cu-LDH — measured weight loss %
of Cu-LDH x weight percent of Cu-LDH,

where weight percent of Cu-LDH is 100% — coating wt%. Here polymer or BSA was
supposed to all decompose at 800 °C in arial TGA and the weight loss was read at 800 °C.
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Table S4. Comparison of various Cu-based nanoparticles for magnetic resonance imaging

(MRI).
Nanomaterials | r1 (mM-!s1) Magnetic field | Ref
CuS 0.26 30T !
0.12 70T 2
CuCl, 0.21 94T 3
Cu oleate 4.02 30T 4
CuzP 0.59 30T 3
CuO 0.38 94T 6
Cu-LDH 0.98 (pH 7.4) 16.0T This work
2.83 (pH 6.0)
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