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Figure S1. Fourier transform infrared (FT-IR) spectrum (A) and ζ-potential (B) of CoOOH nanoflakes.

300 400 500 600 700 800
0.0

0.4

0.8

1.2

1.6  CoOOH
 AO

Wavelength (nm)

A
bs

 (a
.u

.)

0

2000

4000

6000
 F

lu
or

es
ce

nc
e 

in
te

ns
ity

 (a
.u

.)

Figure S2. Fluorescence emission spectrum (black line) of AO (10 μM) and the absorption spectrum 

of the aqueous solution of CoOOH nanoflakes (red line).
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Table S1. Comparison of the ζ-potential for AO, PPi, CoOOH, and their mixtures.

Figure S3. The absorption spectra of AO, CoOOH, PPi, and their mixtures. Arrows indicate the shifts 

of peaks.

1st measurement 

(mV)

2nd measurement 

(mV)

3rd measurement 

(mV)

ζ-potential

(mV)

AO 13.3 12.1 12.6 12.7  0.6

PPi 30.3 27.8 21.2 26.4  4.7 

CoOOH 29.4 29 30.4 29.6  0.7

AO–CoOOH–PPi 0.425 0.026 0.412 0.013  0.4
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Figure S4. Comparison of FT-IR spectra of AO, PPi, CoOOH, and their mixtures.
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Figure S5. (A) Fluorescence response (F=FF0) of different ratio of AO–CoOOH complex to PPi. F 

and F0 are fluorescence intensities in the presence and absence of PPi, respectively. (B) Effect of pH 

on the fluorescence response (F=FF0) of AO–CoOOH complex to PPi. pH 4-6: sodium acetate 

buffer solutions, pH 7-9: Tris-HAc buffer solutions. (C) Time dependence of fluorescence intensity at 

530 nm for the AO in the presence of CoOOH. (D) Fluorescence response of AO–CoOOH complex 

in the presence of PPi as a function of time. (AO 10 μM, CoOOH 6, 12, 24, 36, 48 μg/ml, PPi 23.8 

μM).
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Figure S6. Relative fluorescence intensity of AO–CoOOH complex (1.5 μM:1.8 µg/ml) in 96‐well 

plate in different conditions observed by using IVIS Spectrum imaging system. Fluorescent intensity 

was decreased with increasing concentration of PPi from 0.031 to 2.5 mM. The control represents only 

AO–CoOOH complex. All measurements were done in sodium acetate buffer (pH 4.0).
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Table S2. Comparison of the detection limit and linear ranges of other reported optical PPi assays.

Probe Detection limit Linear range Ref.

Pyridine–biquinoline–metal 
complexes 850 nM 0–30 µM 1

Gold nanoparticle-based 
colorimetric probe

146 nM No given 2

Gold nanoparticle No given 130 nM–1.30 mM 3

Gold nanorods 820 nM 5–75 µM 4

Cysteamine–CdS quantum dots 110 nM  0.11–2.78 µM 5

Carbon quantum dots 100 nM 0.3–29.7 µM 6

Carbon dots 500 nM  0.01–1.7 mM 7

DNA-attached magnetic 
nanoparticles 76 nM 0.2–4 µM 8

AO–CoOOH complex 20 nM 0.05–6.4 µM This work
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