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Figure S1. Luminescence emission spectra of 1.5 mM Eu(DPA); complex (black line) and 1.48 mM
Eu(DPA);@Lap nanohybrid (red line).

Scheme S1. The possible schematic structure of Eu(DPA); complex in aqueous solution.
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Figure S2. FTIR spectra of Lap, DPA and Eu(DPA);@Lap.
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Figure S3. Luminescence decays of the as-prepared Eu(DPA);@Lap nanohybrid (black line) and
Eu(DPA); (red line) complex in aqueous solution, respectively.
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Figure S4. Normalized luminescence intensities at 616 nm of the proposed sensing system with
different pH values for recognition of Cu?* (red lines) and PPi (green lines).
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Figure S5. Normalized luminescence intensities at 616 nm of the proposed sensing system as a
function of incubation time for recognition of (A) Cu?* and (B) PPi.
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Figure S6. Normalized luminescence intensities at 616 nm of the Eu(DPA);@Lap solution as a

function of exposure time to UV light of 270 nm in the (A) absence and (B) presence of Cu?*.

A) (B)

800 800+

)
3
)
3

400 2400

Intensity (a.u.

N

=]

=1
L

uc; ¢t @gég EFLIESFd & FEEG SEES S &8 &
Figure S7. Luminescence responses of the proposed system in the coexistence of the control
cations in the (A) presence and (B) absence of CuZ*. All measurements were performed in DEA
buffer (20 mM, pH 8.0), containing Mg2* (500 pM), Eu(DPA);@Lap nanohybrid (30 uM) and Cu?*
(10 pMm).
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Figure S8. Luminescence responses of the sensing system in the coexistence of the control
anions in the (A) presence and (B) absence of PPi. All measurements were performed in DEA

buffer (20 mM, pH 8.0), containing Mg?* (500 uM), Eu(DPA);@Lap nanohybrid (30 uM), Cu?* (10
UM) and PPi (100 uM).
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Figure S9. The UV-vis absorption spectra of as-prepared Eu(DPA);@Lap nanohybrid in the
absence and presence of Cu?, respectively.
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Figure S$10. Luminescence lifetimes of the as-prepared Eu(DPA);@Lap nanohybrid in the
presence of Cu?* (0, 5, 10 uM) in aqueous solution, respectively.
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Figure S11. Normalized luminescence intensities at 616 nm of the proposed sensing system as a
function of different pH values for ALP incubation.



Table S1. Comparison of the current work with other reported methods for the detection of ALP.

LOD Linear range
Method Sensing system Ref.
(mU/mL) (mU/mL)
Colorimetry Redox active nanoceria 0.04 0.13-2 1
Fluorometry PPECO,-Cu?* 20 66.6 - 1200 2
Fluorometry CdS QDs 0.5 1.6-50 3
Fluorometry Chalcone derivative 0.15 0.5-150 4
Fluorometry SiNPs 0.2 0.66 - 30 5
luminescence NaGdF,:Yb/Tm upconversion 19 62.5-87.5 6
nanoparticles
Fluorometry fluorescein-polyethylene 0.3 0.73-3.05 7
terephthalate fibers
Fluorometry near-infrared probe 0.07 0.23-100 8
Fluorometry DNA/AgNCs 5 30- 240 9
Luminescence Eu(DPA);@Lap nanohybrid 0.15 0.5-60 This work
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Figure S12.The linear detection range in 2% fetal bovine serum (FBS) and human serum (HS).
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Table S2. Results of recovery efficiency in the analysis of serum samples.

Sample Spiked (mU/mL) Found (mU/mL) Recovery
Fetal 0 2.52+0.23 -
bovine 5 7.05 £0.40 90.6%
serum 20 19.1+0.78 83.0%
(2%) 40 35.8+1.39 83.2%
Human 0 1.45+0.43 -
serum 5 6.87 +0.38 108.4%
(2%) 20 19.2+0.84 88.8%
40 37.5+2.35 90.1%
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