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Abstract:
Vitamin-D	 (Vit-D)	 deficiency	 is	 a	 worldwide	 health	
problem and the conventional techniques available for 
monitoring its status are expensive, time consuming and 
required	 centralized	 labs.	The	biosensor	 are	 good	 alter-
native over these techniques and in the present study 
we have fabricated nanostructured ceria (nCeO2) based 
bioelectrode	 for	 detection	 of	 25-Hydroxy	 Vitamin-D3	
(25-OHVD3).	For	bioelectrode	fabrication,	carbon	cloth	
(CC)	taken	as	a	substrate	as	it	is	highly	conductive,	flexi-
ble, economical, easily available and eco-friendly material 
that can replace other substrates such as conductive glass 
substrate	(ITO	&	FTO)	and	glassy	carbon	electrode	etc.	
nCeO2	were	 synthesized	using	hydrothermal	 route	and	
characterized	 through	 X-ray	 diffraction	 (XRD),	 Fourier	
transform	 infrared	 (FTIR)	 spectroscopic,	 transmission	
electron	 microscopy	 (TEM),	 Raman	 spectroscopy	 and	
Zeta	potential	measurements.	The	average	size	of	nCeO2	
was	found	to	be	18.19±2.96	nm	and	the	surface	charge	
obtained	by	zeta	potential	measurement	was	-2.4	mV.	The	
anchoring of nCeO2 onto CC was done by electropho-
retic deposition method and we get a uniform and tight-
ly	 deposited	 nCeO2/CC	 electrode.	 nCeO2/CC	 elec-
trode	was	modified	with	biomolecules	(anti-25VD3	and	
BSA)	 to	 fabricated	 the	bioelectrode	 (BSA/anti-25VD3/
nCeO2/CC)	for	detection	of	25-OHVD3.	The	fabricat-
ed bioelectrode were characterised through scanning elec-
tron microscopy (SEM) atomic force microscopy (AFM) 
techniques. Further, the response study of bioelectrode as 
a	function	of	25-OHVD3	concentration	revealed	a	linear	
detection	range	of	1-160	ng	mL-1	with	sensitivity	of	2.08	
µA ng-1 mL cm2, detection limit of 4.63 ng mL-1 and re-
sponse	time	of	15	minutes.	The	validation	study	conduct-
ed	on	BSA/anti-25VD3/nCeO2/CC	bioelectrode	was	in	
good agreement with the results obtained from ELISA of 
serum samples collected from healthy persons.
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