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Abstract

Heremn, a novel ron nitride nanoparticles (Fe,N NPs) decorated reduced graphene oxide (rGOS) nanocomposite have been designed
through a solvothermal method and followed by a nitridation process. After then, as-synthesized Fe,N NPs@rGOS was characterized by HRTEM, FESEM,
XPS, XRD, and EIS. Furthermore, the nanocomposite modified SPCE (screen-printed carbon electrode) shows excellent electrochemical sensing
performance towards biomarker of 4-nitroquinoline N-oxide (4-NQO) with fast detection. 4-NQO 1s one of the important cancer biomarker. Moreover, the
fabricated sensor showed a wide linear window for 4-NQO between 0.05-574.2 uM and nanomolar detection limit (9.24 nM). Further, the as-prepared Fe,N
NPs@rGOS/SPCE has been applied to the determination of 4-NQO 1n human blood and urine samples with recoveries close to 100%.
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Fig.l FESEM (4) and HRTEM (B) image of rGOS. FESEM image of Fe.N nanoparticles (C-D).
FESEM (E-F) and HRTEM (G-H)} images of Lower and higher magnification view of the Fe.N
Scheme 1. Real time detection of oxidative stress biomarker in human ‘ NPs(@rGOS NC.
blood and urine based on Fe N NPs({@rGOS NC/SPCE.

Differential pulse voltammetric

XRD and XPS analysis Electrochemical behavior of 4-NQO responses of 4-NQO
% o = = P — 4 -
(A N == 5 8 £ (B) 3 A 29
L= \ B2 3 S e g
s | & | FeN l - |
& “ I lb \ g’ E:n i*‘- g
- B = = -
& 31 -
A\ £ 3 : :
- — a = -1 ;
e ] ‘ tu 6- S
W 20 30 40 65 S0 TO 80 4
26 |Degree) d
© . c1s '5' | 0.0277 su\i ‘ |
w— B ¥ = 0,0277x + 1, ‘ - !
5 . ’ R*=10.9932 \% e '
o - v T ¥ T ¥ T " T y 9%%*1% ﬂ,‘ T 1
e £ 06 04 02 00 02 04 50 100 150 200 250 96 04 42 0 02 04
B £ o E(V) vs Ag/AgCi [4-NQOVLM E[V} vs AgiAgCl
= - ]
£ £ (C)
£
280 282 2W4 386 WA 290 292 524 528 532 538 540 | |
Binding energy (eV) Binding energy (eV) @3 ‘ ) § |
(E) Fe2p | (F) N1s| | & 3 s |
‘ ‘ = L . 4 : 4
= ‘ = P . g 20 mV's™ \i\i g .
2 % N A Pyridinic-N 3 5 \ii* 3
%‘ -g [ \/ Pyrrolic-N 6 I ‘
2 2 | ¢/ Graphitic-N| '
= = _", | A\ + y = 16.669x + 0.2099
BETIEANS 4. ’ 300 mVs"' resme
| T Ao e . —_— - T = T v T v T o T ¥ T ’ T i T T ¥ T ¥ T ¥ T
TS TI0 NS TI0 TIE TI0 TIS T40 3oy 398 398 400 402 404 04 , ) ¥ 4 ‘ ‘ . 0.5 1.0 15 20
Binding energy (eV) Binding energy (eV) 08 04 E-?&’Z“ Agdigm e " "2 (Sca?ﬂau]“ v: 'R,s-nlm 05 [4-NQOJ/uM

Fig.2 (4) XRD analysis of rGOS f(a), Fe,N (b), Fig. 3. (4) Different concentrations of 4-NQOQ (25-250 uM) in || Fig. 4. (4 and B) DPV responses for the low and high
Fe.N NPst@rGOS (c). (B) XRD analysis of | | 0.05M PB (N, saturated) at Fe.N NPsa@rGOS NC/SPCE. (B) | concentrations of 4-NQO in (N, saturated) 0.05M PB
Fe O, and Fe -N. XPS spectrum of C 1s (C), O s Plot between [4-NQO/[/uM versus cathodic peak current. (C) | (pH 7.0) at Fe N NPs(wrGOS NC/SPCE. (C and D) The
(D), Fe 2p (E) and N 1s (F). CVs of different scan rates from 20 to 300mVis on Fe.N | linear plot of [4-NOOJ/uM versus cathodic peak
' | NPstawrGOS NC/SPCE for the reduction of 100 uM 4-NQO in || currents.
0.05 M PB (N, saturated). (D) The calibration plot between the
cathodic peak current versus the square root of the scan rates.

- Conclusion

dIn summary, Fe,N NPs decorated reduced graphene oxide sheets have been
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