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Figure S1. FE-SEM images of 1′. 

 

 

Figure S2. Pawley refinement for the XRPD pattern of as-synthesized 1. Red dots and blue lines 
denote observed and calculated patterns, respectively. The peak positions and difference plot are 
displayed at the bottom (Rp = 6.94, Rwp = 8.77). 
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Figure S3. EDX spectrum of 1′. 

 

 

Figure S4. EDX elemental mapping images of 1′. 
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Figure S5. Mass spectrum of 1′ after digestion in HF/MeOH. 

 

Figure S6. FT-IR spectra of as-synthesized 1 (red) and activated 1′ (black). 
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Figure S7. TG curves of as-synthesized (blue) and activated (red) forms of 1 measured under 
air atmosphere with a heating rate of 5 °C min-1. 

 

 

Figure S8. Temperature-dependent XRPD patterns of the activated Hf-UiO-66-B(OH)2 
MOF. 
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Figure S9. XRPD patterns of 1′ in different forms: as-synthesized (a); activated (b); after BET 
measurement (c); after treatment with water (d); after treatment with 1(M) HCl (e); after 
treatment with acetic acid (f); after treatment with methanol (g); after treatment with NaOH at 
pH = 9 (h). 

 

 

Figure S10. N2 adsorption (filled circles) and desorption (empty circles) isotherms of 1′ 
measured at –196 °C.  
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Figure S11. Fluorescence response of 1′ towards 0.5 mM tBuO• (λex = 330 nm and λem = 426 
nm). 
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Figure S12. Fluorescence response of 1′ towards 0.5 mM NaOCl (λex = 330 nm and λem = 426 
nm). 

 

 

Figure S13. Fluorescence response of 1' towards 0.5 mM TBHP (λex = 330 nm and λem = 426 
nm). 

 

 

Figure S14. Fluorescence response of 1′ towards 0.5 mM O2
•–  (λex = 330 nm and λem = 426 nm). 
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Figure S15. Fluorescence response of 1′ towards 0.5 mM HO• (λex = 330 nm and λem = 426 nm). 
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Figure S16. Fluorescence response of 1′ towards 0.5 mM 1O2 (λex = 330 nm and λem = 426 nm). 

 

 

Figure S17. Fluorescence response of 1′ towards 0.5 mM NO• (λex = 330 nm and λem = 426 nm). 
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Figure S18. Fluorescence response of 1′ towards 0.5 mM NO+ (λex = 330 nm and λem = 426 nm). 

 

 

Figure S19. Fluorescence response of 1′ towards 0.5 mM NO2¯ (λex = 330 nm and λem = 426 
nm). 
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Figure S20. Fluorescence response of 1′ towards 0.5 mM NO3¯ (λex = 330 nm and λem = 426 
nm). 

 

Figure S21. Change in the fluorescence spectrum of 1′ in presence of 0.5 mM ONOO¯ as a 
function of time (λex = 330 nm and λem = 426 nm). 
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Figure S22. Change in the fluorescence intensity of 1′ in presence of 0.5 mM ONOO¯ as a 
function of time (λex = 330 nm and λem = 426 nm).  

 

Figure S23. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM tBuO• 
(λex = 330 nm and λem = 426 nm). 

 

 



S14 

 

Figure S24. Fluorescence response of 1' towards 0.5 mM ONOO¯ in presence of 0.5 mM 
NaOCl (λex = 330 nm and λem = 426 nm). 

 

Figure S25. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM TBHP 
(λex = 330 nm and λem = 426 nm). 
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Figure S26. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM O2
•–  

(λex = 330 nm and λem = 426 nm). 

 

Figure S27. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM HO• 
(λex = 330 nm and λem = 426 nm). 
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Figure S28. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM 1O2 
(λex = 330 nm and λem = 426 nm). 

 

Figure S29. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM NO• 
(λex = 330 nm and λem = 426 nm). 

 

 

Figure S30. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM NO+ 
(λex = 330 nm and λem = 426 nm). 
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Figure S31. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM NO2¯ 
(λex = 330 nm and λem = 426 nm). 

 

 

Figure S32. Fluorescence response of 1′ towards 0.5 mM ONOO¯ in presence of 0.5 mM NO3¯ 
(λex = 330 nm and λem = 426 nm). 
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Figure S33. Change in the fluorescence intensity of 1′ in 10 mM HEPES suspension (pH = 7.4) 
as a function of ONOO¯ concentration. 

 

 

Figure S34. Fluorescence turn-on response of 1′ and free H2BDC-B(OH)2 ligand towards the 
addition of 100 µL peroxynitrite (0.5 mM) in 10 mM HEPES buffer (pH = 7.4). 
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Figure S35. Fluorescence increment behavior of 1′ and free H2BDC-B(OH)2 ligand towards 
the addition of 100 µL peroxynitrite (0.5 mM) in 10 mM HEPES buffer (pH = 7.4). 

 

 

Figure S36. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM 1O2 (λex = 330 nm 
and λem = 426 nm). 

 



S20 

 

 

Figure S37. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM NO+ (λex = 330 nm 
and λem = 426 nm). 

 

 

Figure S38. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM NO2 ̄  (λex = 330 nm 
and λem = 426 nm). 
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Figure S39. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM NO• (λex = 330 nm 
and λem = 426 nm). 

 

 

Figure S40. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM HO• (λex = 330 nm 
and λem = 426 nm). 
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Figure S41. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM TBHP (λex = 330 
nm and λem = 426 nm). 

 

 

Figure S42. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM NaOCl (λex = 330 
nm and λem = 426 nm). 
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Figure S43. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM NO3¯ (λex = 330 
nm and λem = 426 nm). 

 

 

Figure S44. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM O2

•–  (λex = 330 nm 
and λem = 426 nm). 
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Figure S45. Selective fluorescence turn-on response of the free H2BDC-B(OH)2 ligand 
towards 100 µL peroxynitrite (0.5 mM) in presence of 100 µL of 0.5 mM tBuO• (λex = 330 
nm and λem = 426 nm). 

 

 

Figure S46. Change in the fluorescence intensity of H2BDC-B(OH)2 ligand in 10 mM HEPES 
buffer (pH = 7.4) as a function of ONOO¯ concentration. 
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Figure S47. Recyclability test for 1′ towards ONOO¯ in HEPES buffer at pH = 7.4 (λex = 330 
nm and λem = 426 nm). 

 

 

Figure S48. (A) MTT assay for probe-treated macrophage J774A.1cells. (B) MTT assay for 
peroxynitrite-treated macrophage J774A.1 cells. (C) Morphological analysis of control cells, 
probe-treated cells and peroxynitrite-treated cells.  
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Figure S49. XRPD patterns of 1′ in different forms: activated (a); after peroxynitrite sensing (b). 

 

 

Figure S50. Mass spectrum of 1′ after treatment with ONOO¯ in 10 mM HEPES buffer (pH = 
7.4). 

 



S27 

 

 

Figure S51. 1H NMR spectra of (a) un-treated 1′ with ONOO¯ in HF/DMSO-d6 and (b) 
ONOO¯–treated 1′ after digestion in HF/DMSO-d6. 

 

Table S1. Calculation details for standard deviation (�) and LOD#. 

 

#LOD = 	���  = 
����	�
.�
�
�
.�������� = 9.0 nM 

 

 

Number of 
Run (n) 

Fluorescence Intensities 
(�) at 426 nm before 
addition of ONOO¯ 

Mean (��� ) 
Standard deviation (�) =�∑����������

� 	 
1. 390748.53 388177.36 

 
1234.09 

2. 388246.49 
3. 387333.29 
4. 386855.18 
5. 387051.17 
6. 388256.91 
7. 388749.98 
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Table S2. Unit cell parameters of the as-synthesized Hf-UiO-66-B(OH)2 MOF. The obtained 
values were compared with those of the previously reported Hf-UiO-66 MOF. 

Compound name Hf-UiO-66-B(OH)2 (This work) Hf-UiO-66 (Reported)1 

Space Group Fm-3m (225) Fm-3m (225) 

Crystal System Cubic  Cubic 

a = b = c (Å) 20.733 (8) 20.7006 (3) 

α = β= γ (°) 90 90 

V (Å3) 8912.3(58) 8870.5(4) 

Radiation Cu Kα1 Cu Kα1 

Figure of Merit (FOM) 16.7 - 

 

 

Table S3. Comparison of the sensing performance of various peroxynitrite sensors. 

A. Fluorescent sensors 

Sl. 
No. 

Sensor 
Material 

Type of 
Material 

Medium 
Used 

Mode of 
Sensing 

Response 
Time (s) 

Detection Limit Ref. 

1 Hf-UiO-66-
B(OH)2 

MOF HEPES 
buffer 

turn-on 60 9.00 nm This 
work 

2  (i) NMOF-
PVA-Abt 
(MA) 
(ii) NMOF-
PVA-BDY 
(MB) 

MOF Phosphate 
buffer 

turn-off (i) 1800 
(ii) 600 

(i) 0.1 µM 
(ii) 0.1 µM 

2 

3 RBPH Organic 
molecule 

Phosphate 
buffer 

turn-on 180 1.4 nM 3 

4 PyBor Organic 
molecule 

PBS 
buffer 

turn-on - 0.1 µM 4 

5 Fl-B Organic 
molecule 

Phosphate 
buffer 

turn-on - 0.25 µM 5 
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6 RuL Metal 
complex 

Methanol/ 
phosphate 
buffer 

turn-off 10 - 6 

7 1-D-fructose 
complex 

Organic 
molecule 

PBS 
buffer 

turn-off 300 - 7 

8 Py-PhB Organic 
molecule 

DMSO-
PBS 
buffer 

turn-on - 3.54 µM 8 

9 HKGreen-1 Organic 
molecule 

Potassium 
phosphate 
buffer 

turn-on - - 9 

10 HKGreen-2 Organic 
molecule 

Potassium 
phosphate 
buffer 

turn-on 2 - 10 

11 HKGreen-3 Organic 
molecule 

Phosphate 
buffer 

turn-on  50 nM 11 

12 HKGreen-4 Organic 
molecule 

Phosphate 
buffer 

turn-on - 10 nM 12 

B. Chemiluminescent sensors 

Sl. 
No. 

Sensor 
Material 

Type of Material Medium 
Used 

Mechanism 
of Reaction 

Incubation Time Ref. 

13 L-012 Organic molecule Phosphate 
buffer 

Redox - 13 

14 Luminol Organic molecule Phosphate 
buffer 

Redox 1800 14 

15 PCL-1 Organic molecule Phosphate 
buffer 

Nucleophili
c attack 

3600 15 

C. Electrochemical sensors 

Sl. 
No. 

Sensor 
Material 

Type of Material Mechanism 
of Reaction 

Response 
Time (s) 

Detection Limit Ref. 

16 Pt/Pt black 
nanoelectrodes 

Nanomaterial Electro-
catalytic 
oxidation 

50 × 10-3 10 fM 16 

17 UMS Electro-
polymerised 
inorganic 
macromolecular 
film  
 

Electro-
catalytic 
reduction 

- 1.8×10-8 
mol/L 

17 

18 Mn-pDPB 
complex 

Conducting 
 polymer 

Reduction 15  
 

1.9 nM 18 

19 rGO-hemin 
film on GCE 

Hybrid 
nanomaterial 

Electro-
catalytic 
oxidation 

20  5 nM 19 
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20 Nanostructured 
PEDOT-hemin 
film 

Modified  
microfibers   

Electro-
catalytic 
oxidation 

5 200 nM 20 

21 Electro-
polymerized 
film of hemin 
PEDOT 

BDD 
microelectrode 

Electro-
catalytic 
oxidation 

3.5  10 nM 21 

22 rGO/CoPc-
COOH on 
GCE electrode 

Modified 
graphene oxide 

Electro-
catalytic 
oxidation 

- 1.7 nM 
22 
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